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EXECUTIVE SUMMARY 

Several potential chemical and physical hazards are associated with the tasks of this project at 

Sites 1,28, and 30. The chemicals identified from analytical activities include volatile organic 

compounds (VOCs), pesticides, and metals. Some of the physical hazards associated with this 

project are from the use of heavy equipment (drill rig) and temperature stress. The 

environmental hazards include the various degrees of dangerous flora and fauna. Section 3.0 

describes these hazards. 

Air monitoring requirements consist of using a HNu with an 11.7 electron volt (eV) bulb and 

the availability of an oxygen/lower explosive meter, radiation meter, and dr&:er tubes. 

Section 5.0 describes the air monitoring requirements including frequency, action levels, 

operation, and documentation. 

Various levels will be required for the different site tasks. The protection levels will range 

between Level D and Modified Level D with potential for upgrades based on air monitoring 

resulta. 
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1.0 INTRODUCTION 

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 Health and Safety 

Plan (HASP). The HASP is written based on the anticipated hazards and expected work 

conditions and applies to activities performed by both Baker and subcontractor personnel. 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 

Engineer-in-Charge @XC) when such changes to the plan are implemented. 

The HASP is based on an outline developed by the U.S. Coast Guard (U.S.C.G.) for responding 

to hazardous chemical releases (U.S.C.G. Pollution Response COMDTINST-ML6456-30) and 

by National Institute for Occupational Safety and Health (NIOSH), Occupational Safety and 

Health Administration (OSHA), USCG, and Environmental Protection Agency’s (EPA’s) 

recommended health and safety procedures (Occupational Safety and Health Guidance 

Manual for Hazardous Waste Site Activities). This plan, at a minimum, meets the 

requirements under OSHA Standard 29 CFR 1910.120 (Hazardous Waste Operations and 

Emergency Response). This plan has been designed as a Site-Specific HASP for field 

investigation and sampling activities at Marine Corps Base (MCB), Camp ‘Lejeune, 

Jacksonville, North Carolina, for Sites 1,28, and 30. 

1.2 References 

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

this HASP. 

l American Conference of Governmental Industrial Hygienists (ACGIH), ‘&.reshold 

Limit Values for Chemical Substances and Phvsical Agents and Biological Exposure 

Indices for 1991-1992. 

e 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. 
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Lewis, Richard J., Sr. Hazardous Chemicals Desk Reference, 3rd Edition, Van 

Nostrand Reinhold, New York, New York. 1991. 

NIOSH/OSHAKJSCG/EPA. Occupational Safetv and Health Guidance Manual for 

Hazardous Waste Site Activities. October 1985. 

U.S.C.G. Policv for Resnonse to Hazardous Chemical Releases. USCG Pollution 

Response COMDTINST-M16465.30. 

U.S. Department of Health and Human Services, Public Health Service, Centers for 

Disease Control, NIOSH. NIOSH Pocket Guide to Chemical Hazards. June 19130. 

U.S.EPA, Office of Emergency and Remedial Response, Emergency Response 

Division. Standard Operating Safetv Guides. June 1992. 

Pre-Entry Requirements 

During the site mobilization and prior to the investigation activities, the SHSO will: 

l Perform a reconnaissance of the anticipated work areas as identified in the Work Plan. 

l Establish or confirm emergency points of contact and procedures. 

l Review any other issues deemed necessary to address site safety and health. 

The SHSO will then meet with site personnel (as identified in Section 2.0) to discuss: 

l Data obtained from the previous site reconnaissance 

l Provisions outlined in this HASP 

l 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 plersonnel 

identified are subject to change.). The responsibilities that correspond with each job function 

are outlined below. 

PROJECT MANAGER: Mr. Richard E. Bonelli 

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: 

l Assisting the Project Health and Safety Officer in Site-Specific HASP development for 

all phases of the project. 

l Designating a Site Health and Safety Officer and other site personnel who will assure 

compliance with the HASP. 

l Reviewing and approving the information presented in this HASP. 

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

The Project Health and Safety Officer is responsible for general development and monitoring 

of compliance with the HASP. The PHSO 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’s responsibilities will include: 

l Coordinating the development, evaluation, and approval of the HASP. 

l Developing amendments to the HASP when applicable. 

l Resolving issues that arise in the field with respect to interpretation or 

implementation of the HASP. 
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l Monitoring the field program through a regular review of field health and safety 

records, on-site activity audits, or a combination of both. 

l Determining that all on-site personnel have received the required training and 

medical surveillance prior to entry onto the site. 

SITE MANAGER: Mr. Thomas Trebilcock 

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: 

l Assuring that the appropriate health and safety equipment and PPE is available and 

that it is properly maintained. 

l Coordinating overall site access and security measures. 

l Controlling site access to hazardous areas, including the documentation of porsonnel 

arriving/departing (by name, company, and time). 

l Approving all on site activities. 

l Coordinating site safety and health issues with the SHSO . 

l Assisting the SHSO in coordinating emergency procedures with the Naval Activity, 

emergency medical responders, etc., during site mobilization activities. 

l Coordinating activities with Baker and subcontractor personnel, 

SITE HEALTH AND SAFETY OFFICER: (To Be Named Prior To On-site Activities) 

The SHSO is responsible for the implementation of the HASP. These responsibilities include: 

l Coordinating and documenting the pre-entry briefing and periodic (weekly) briefings. 
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l Assuring that monitoring equipment is properly calibrated and properly used. 

Managing health and safety equipment, including instruments, respirators, PPE, etc., 

that is used in field activities. 

Arranging emergency response provisions in cooperation with Naval Activity 

Requirements, emergency medical care, etc., during site mobilization activities. 

Monitoring conditions during field activities to assure compliance with the HKSP and 

evaluate if more stringent procedures or a higher level of PPE should be implemented, 

and informing the PHSO and Project Manager. 

Documenting relevant health and safety events, site monitoring information, iaccident 

investigation and reporting, safety inspections, and site conditions. 

Overseeing the decontamination of personnel and equipment. 

Determining 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. 

Implementing the Baker Hazard Communication Program. 

Auditing the subcontractor training and medical surveillance records to verify 

compliance. 

Suspending field activities because of unsafe conditions that can threaten life or 

health. 
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FIELD TEAM LEADER: (To be Named Prior to On-Site Activities) 

The Field Team Leader is responsible for: 

l Implementing safety procedures relevant to the tasks under his/her direction. 

l Determining safe boundary procedures for activities requiring Level D or D+ 

protection levels. 

l Assuring that PPE is properly maintained. 

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

FIELD TEAM MEMBERS: (To Be Named Prior To Site Activities) 

The Field Team Members are responsible for: 

Becoming familiar with the HASP. 

Complying with the contents of the HASP. 

Attending training sessions to review the HASP, and staying informed of additional 

safety and health information. 

Being alert to identified and unidentified hazards. 

Reporting unidentified hazards to the SHSO and Site Manager. 

Offering suggestions, ideas, or recommendations that may improve or enhance site 

safety. 

Conducting site activities in an orderly and appropriate manner. 
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l Reporting accidents/injuries to the SHSO as soon as possible. 

Subcontractor personnel are responsible for: 

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

l Obtaining the appropriate training, fit testing, and medical requirements under 

29 CFR 1910.120 and 1910.134 and providing this documentation to the Site Manager. 

l 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 Ordering Agreements) 

Survey Operations: (To Be Determined per Baker’s Ordering Agreements) 

Geophysical Operations: (To Be Determined uer Baker’s Ordering Agreements) 

NAVFACENGCOM REPRESENTATIVES: 

Ms. Linda Berrv. P.E. (EIC) (804) 445-8637 

ACTIVITY/BASE REPRESENTATIVES: 

Mr. Neal Paul (CLEJ EMD) (910) 451-5874 

Mr. Thomas Morris (9101451-5872 

FEDERAL/STATE/LOCAL REPRESENTATIVES: 

Ms. Michelle Glenn (USEPA) (404) 347-3016 

Mr. Peter Burner (NC DEHNR) (919) 733-2801 
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3.0 SITE CHARACTERIZATION 

This section describes the site background, work tasks, and a hazard evaluation for Si.tes 1,28, 

and 30 at MCB Camp Lejeune. 

3.1 Site Background 

The information contained in this section has been obtained from a September, 1990 ESE, Inc. 

document titled Final Site Summary Report. 

3.1.1 Site 1 - French Creek Liquids Disposal Area 

Site 1 is located on both the north and south sides of the Main Service Road and is bordered to 

the east by Daly Road and the Gun Park Area and Force Troops Complex to the west. The 

estimated total acreage for Site 1 is approximately 7 to 8 acres. 

Site 1 has been used by different Marine organization over the past three decades. These 

organizations ranged from motor transport units, armored personnel carriers, tank battalions, 

and artillery units. These Marine organizations utilized the area since the late 1940s to the 

mid-1970s. 

Liquid wastes generated from the maintenance of vehicles were routinely poured {onto the 

ground. These wastes have been reported as petroleum, oil, and lubricants (POL). Also, used 

battery acid was reported as being poured onto the ground. Quantities of the wastes have been 

estimated to be 5,000 to 20,000 gallons of POL waste and 1,000 to 10,000 gallons of battery 

acid waste. 

3.1.2 Site 28 - Hadnot Point Burn Dump 

The Hadnot Point Burn Dump is located east of the Mainside Sewage Treatment Plant (SIP) 

and is on both sides of Cogdels Creek. A variety of solid wastes including mixed industrial 

waste, trash, garbage, oil-based paint, and refuse was burned and subsequently covered with 

dirt on this 23-acre disposal area which was in operation from 1946 to 1971. Upon its closure 

in 1971, the surface was graded and grass was planted. The volume of fill is estimated at 

185,000 to 379,000 cubic yards. Since the waste was burned, no approximation of the 
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remaining amount of specific substances can reasonably be made. The site is currently used as 

a recreational area which includes a stocked fishing pond. 

3.1.3 Site 30 - heads Ferry Road Fuel Tank Sludge Area 

The Sneads Ferry Road Fuel Tank Sludge Area is located along a tank trail which intersects 

Sneads Ferry Road from the west, about 6,000 feet south of the intersection with Marines 

Road. The site is located approximately 1,500 feet east of French Creek. In 1970, sludge from 

fuel storage tanks storing leaded gasoline containing tetraethyl lead and related compounds, 

and tank washout waters were disposed of at the site by a private contractor. It is estimated 

that at a minimum, 600 gallons of sludge or tank bottom deposits were dumped at ,the site. 

The 600-gallon estimate is based on tank capacity below the tank outflow ports. Adiditional 

washout water may also have been present. Additional information suggests that the site had 

also been used for similar wastes from other tanks. Composition of the sludge and/or ywashout 

is unknown and may vary from containing substantial amounts of tetraethyl lead to 

containing mostly cleaning compounds. 

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 aa separate documents. 

The work tasks to be accomplished at each of the sites include: 

0 Survey 

l Soil borings 

0 Well installation 

l Well purging and sampling 

l Surface water and sediment sampling 

l Benthic macroinvertebrate sampling 

The following section details physical hazard and potential chemical risks associated with the 

work tasks. 
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3.3 Hazard Evaluation 

3.3.1 Task-Specific Hazards 

Hazards at the site may be associated with several job tasks as detailed in the site work plan. 

Listed below are summaries for the hazards associated with each of the site tasks. 

Land Surveying 

Chemical 

l Ingestion of contaminated material from hand to mouth contact. 

Physical/Environmental 

l Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 
l Contact with insects and vegetation. 
l Interaction with native and potentially hostile animal life. 

Soil Boring-Sampling 

Chemical 

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

Physical/Environmental 

l Heavy equipment operation hazards. 
l Lifting hazards (muscle strain). 
l Contact with insects and vegetation. 
l Contact with underground utilities. 
l Interaction with native and potentially hostile animal life. 
l Heavy objects landing on foot/toe or head. 
l Strips/trips/falls from sloped, uneven terrain. 
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Monitoring Well Installation 

Chemical 

l Potentially-contaminated mud, etc. in eyes and on skin. 
a Contact with potentially contaminated material. 
l Ingestion of hazardous materials from hand to mouth contact. 
l Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants. 

Physical/Environmental 

a Heavy equipment operation hazards. 
l Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 
l Contact with insects and vegetation. 
l Overhead hazards from drill rig operations. 
l Interaction with native and potentially hostile animal life. 
a Contact with underground utility lines. 
l Lifting hazards (muscle strain). 

Monitoring Well Development 

Chemical 

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

Physical/Environmental 

l Elevated noise levels from equipment operation. 
l Slips/trips/falls - sloped, uneven terrain. 
l Skin irritation from contact with insects and vegetation. 
l Interaction with native and potentially hostile animal life. 

Groundwater Sampling 

Chemical 

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

emitting from the well opening. 

Physic&Environmental 

a Contact with insects and vegetation. 
l Lifting hazards (muscle strain, etc.) while bailing well. 
l Cuts from using knives to cut bailer rope. 
l Slips/trips/falls - sloped, uneven terrain. 
l Interaction with native and potentially hostile animal life. 
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Sediment/Surface Water Sampling and Benthic Macroinvertebrate Sampling 

Chemical 

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

Physical/Environmental 

0 

0 
0 
0 

Sampling operations that occur from boats. These operations must comlply with 
Baker’s Safety SOP for Safe Boat Operations. (Appendix A) 
Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 
Contact with insects and vegetation. 
Interaction with native and potentially hostile animal life. Note that an alligator 
occasionally occupies the pond at Site 28. 

3.3.2 Chemical Hazards 

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

pathways include: 

0 Inhalation of vapors and/or particulates. 

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

l Dermal and eye contact from direct, unprotected contact. 

o Absorption through the eye from exposure to concentrations in the air. 

The chemical exposure potential for personnel working at Sites 1,28, and 30 is expected to be 

minimal based on the levels of the chemicals detected during previous sampling 

investigations. Table 3-1 identifies the toxicological properties of the chemicals detected 

during preliminary sampling investigations. Symptoms caused from an exposure to these 

chemicals can be located on the respective Material Safety Data Sheets (MSDS) located in 

Appendix B. Procedures to follow in the event of a chemical exposure, are incl.uded as 

Appendix C . 
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TABLE 3-1 

TOXICOLOGICAL PROPERTIES OF CHEMICALS 
SITE1 

2-Tetrachloroethane 



TABLE 3-1 (Continued) 

TOXICOLOGICAL PROPERTIES OF CHEMICALS 
SITE 28 

/ HAZARD 
CHEMICAL RATING@) Skin 

COMPOUND(l) HFR Volatility@) Absorption@) Carcinogenf 

~VOLATIIJZS: 

11,2-Dichloroethene I 232 I 180 I No I No 

/ lkichloroethylene 

/Vinyl Chloride I 2 4 2 I 2530 I No I Yes 

PESTICIDES: 

,DDD I NA I NA I Yes I Yes 

DDE I NA 1 NA 1 Ye6 I Yes 

METALS: 

Chromium I NA I NA I No I Yes 

Lead I NA I NA I No I Yes 

TWA@) 

200 BDrn 

50 mm 
1 Darn 

1 rntzlrn3 

1 mg/m3 

0.6 mglm3 

0.06 mg/mS 

STEL(T) Ceiling@) 

. I m 
200ppm I - 

. 
I 

. . 1 NA 

I I 700mg/m3 1 NA 

IDLHW IpUO) 

m I 9.65 

WOOPP~ I 9.45 



TABLE 3-1 (Continued) 

TOXICOLOGICAL PROPERTIES OF CHEMICALS 
SITE 30 

CHEMICAL 
COMPOUND(l) 

VOLATILES: 

HAZARD 
RATING@ Skin 

HFR Volatility(a) Absorption@) Carcinogen(s) TWA(e) STEL(7) Ceiling@) IDLH@) Ip(lO, 
I 

Benzene 

Ethylbenzene 

Toluene 

Xylene 

SEMIVOLATILES: 

230 75 No Yes 1 Pm 5 mm . 3,000 ppm 9.25 

230 10 No NO 100 ppm 126ppm - . 8.86 

230 22 No No 100 ppm 15Oppm - 2,000 ppm 8.82 

230 6.72 mm No No 100 ppm ‘150ppm - 1,000 ppm 8.56 

Tetraethyl Lead 323 0.2 mm Hg Yes No 0.076 mg/ms - B 40 mglma 11.10 
w 
cio METALS: 

Cadmium 310 NA No Yes 0.06 mg/ms - I I NA 

Chromium NA NA No Yes 0.6 mg/ma - - NA 

Lead NA NA No Yes 0.05 mg/ms - * 700 mg/ma NA 

Notes: (1) Chemical compound of potential concern obtained from previous investigation. 
(2) Hazard Rating - based upon Health (H), Fire (F), or Reactivity (R) hazard from NFPA 704 Standard Rating System (0 = no hazard, 4 = high hazard) 
(a) Volatility Rating-based upon vapor pressure in mm Hg at 68” F, 20” C 
(4) Skin Absorption - “Yes” indicates potential exposure through skin and mucous membranes, either by airborne or, more particularly, by direct contact - 

ACGIH 1991-1992 
(5) Carcinogen - ‘Yes” indicates a compound is a confirmed or suspect human carcinogen by the IARC, NIOSH, NTP, EPA or ACGM 
(6) TWA - Time Weighted Average from the 1991-1992 TLV - Threshold Limit Value of the ACGIH or OSHA Permissible Exposure Limits (PEL), 

whichever is lower 
(7) Short Term Exposure Limit - “STEL” denotes a 15 minute time weighted average which may not be exceeded - ACGIH 1990-1991 
(si Ceiiing Limit - denotes the ceiiing concentration that cannot be exceeded at any time -ACGIH 1990-1991 
(9) IDLH - Immediately Dangerous to Life and Health 
(lo) Ionization Potential - expressed in electron volts (eV) from the NIOSH Pocket Guide To Chemical Hazards 



3.3.3 Physical Hazards 

3.3.3.1 Underground/Overhead Utilities 

An underground utility clearance must be obtained before any intrusive activities are 

performed at Sites 1, 28, and 30. This clearance must come from the base representative for 

this project and the North Carolina Utilities Locating Company, Inc. (ULOCO). 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 

representative at least three days prior to soil intrusive activities to acquire a utility clearance 

and at least two weekdays for ULOCO. 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: 

l Red -Electric power lines, cables, conduit and lighting cables 

l Yellow - Gas, oil, steam, petroleum, or gaseous materials 

l Orange - Communication, alarm or signal lines, cables or conduit 

l Blue - Water, irrigation, and slurry lines 

l Green - Sewers and drain lines 

l 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. 

3.3.3.2 Heavy Equipment 

One of the primary physical hazards on the site is associated with the use of heavy equ.ipment. 

The heavy equipment includes the use of a drill rig. 

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 
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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. Only operators 

trained, qualified, and authorized will be permitted to operate the heavy equipment. 

The subcontracting drilling company’s representative is to provide any other cautions that 

need to be observed when working around this equipment during the HASP briefing. 

3.3.3.3 Thermal Stress 

Provisions for monitoring of heat stress and/or cold stress are outlined in Appendix A. - Baker 

Safety SOPS. 

3.3.3.4 Explosion and Fire 

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

closely: 

l Explosion and fire resulting from: 

) Heavy equipment malfunction 

) Penetration into underground utility/service lines (gas, electric, fuel) 

) Ignition of trapped flammable vapors 

) Vehicular accidents 

Provisions for monitoring for potential fire/explosive conditions will 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. An ABC rated, minimum 20 lb. fire 

extinguisher will be maintained in the area. As additional concerns are identified, provisions 

for making changes to the HASP will be presented by the SHSO, as needed. 
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3.3.3.6 Noise 

Elevated noise levels are typically produced during drilling and other heavy equipment 

operations; therefore, hearing protection devices will be available. 

3.3.3.7 Confined Space Entrs 

Confined space entry is not anticipated for this project. A confined space entry procedure will 

be required if there is a potential for employees to fall into a “confined space,” or where a 

rescue operation involving a confined space may occur, according to OSHA Standard 11910.146, 

Permit-Required Confined Spaces. 

Before any operation is to be performed in a confined space, the PHSO must be contacted. 

3.3.4 Radiation Hazards 

Although the potential for exposure to radiological wastes or radioisotopes at Sites 1,28, and 

30 are not anticipated, a radiation survey meter will be available for use during site activities 

(Section 5.2 identifies the monitoring criteria). 

3.3.5 Environmental Hazards 

Hazardous Flora 

Incidence of contact by individuals to poisonous/thorny plants is high; 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 areas. Aersonnel 

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 into dense underbrush, hazards exist from the sharp machete, 

gas-powered weed cutter, etc. (Note: Hearing protection, steel toe boots, gloves, and safety 

glasses are required when using weed cutters). Care should be taken when using such devices. 

All rashes and other injuries will be reported to the SHSO as soon as they are known. 

3-11 



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. Working in wet or 

swampy areas unprotected is not permitted. Contact with surface water will be kept to a 

minimum. 

Mosquitoes and gnats pose a nuisance and physical hazard to field personnel; as a nuisance, 

they distract workers, leading to accidents. Perfumes and scented deodorants should be 

avoided. Donning light colored clothing is preferable, as mosquitoes are not attracted to 

lighter colors. The use of Avon’s “Skin So Soft” is encouraged as an insect repellent. 

There is a potential to come in contact with other dangerous insect-s. These include Iire 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. 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, as a general rule, typically do 

not attack people but will bite when provoked, angered, or accidentally injured (as when 

stepped on). When encountering a snake(s), avoid quick/jerky motions, loud noises, and 

retreat slowly; do not provoke the snake(s). If bitten, follow procedures outlined in Section 8.6, 

Emergency Medical Treatment. 

* 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. 

3-12 



4.0 SITE CONTROL 

The following subsections define measures and procedures for maintaining site control. Site 

control is an essential component with implementation of the Site Health and Safety program. 

4.1 Site Access 

0 The Site Manager is designated to coordinate overall access and security on site. 

Perimeters for activities to be conducted at Sites 1, 28, and 30 will be established 

according to the site boundary procedures identified in Section 4.3, local conditions, 

and Navy Activity requirements. 

l Personnel will not be permitted within the Work Zone (Exclusion Zone) or 

Contamination Reduction Zone without proper authorization from the SHSO. 

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

0 All activities on site must be cleared through the Site Manager and documented in the 

Field Log. 

4.2 Site Conditions 

l 

0 

4.3 

The prevailing wind conditions are to be determined daily. 

An on-site Command Post will be established. This location will be in the Support 

Zone and oriented upwind from the Work Zone. 

Work Zones 

Refer to Figure 4-1 for a general description of how the work zones will be arranged at each 

site. Exact location of the demarcated zones will be field determined during site mobilization. 

4-1 



\ / 
\ / \ 

-A ----- A-’ 

FIGURE 4- 1 
SCHEMATIC DIAGRAM 

GENERAL CONTAMINATION 
REDUCTION ZONE LAYOUT 

Baker Envimmnt4 kc 



Level C Activities 

Although Level C protection level is not anticipated, boundaries between the Work Zone, the 

Contamination Reduction Zone (CRZ), and the Support Zone (Clean Zone) will be established 

if protection levels upgrade to Level C. These boundaries will be defined as follows: 

l Work Zone - A radius of at least 25 feet (barring obstruction) from site investigative 

activities. 

l Hotline - The boundary between the Work Zone and CRZ. 

l CRZ - The area between the Work Zone and the Support Zone (located upwinld of the 

site investigative activities). 

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

l Support Zone - The outermost area next to the CRZ and upwind of the site 

investigative activities. 

These boundaries will be demarcated using: 

l Colored boundary tape, cones, or equivalent for the Hotline. 

l Colored boundary tape, cones, or equivalent for the Decontamination Corridor of the 

CM. 

l Colored boundary tape and barriers for the Contamination Control Line iacluding 

posted signs and/or barricades indicating ‘Work Area’Y‘Authorized Personnel Only”, 

or equivalent. 

Level D and D + Activities 

Ponulated Areas 

Work Zones for activities conducted under Level D or D + protection levels will be established 

in such a manner as to preclude unauthorized personnel from entering the investigative area. 
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A boundary will be established around the Work Zone to separate it from the Clean Zone using 

available materials. Such materials may include the Baker Field Vehicle, natural boundaries 

(buildings, structures, fences), or signs/placards, boundary tape, cones, barricades, etc. 

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 and/or 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 rescue person. 

4.5 Safe Work Practices 

Routine safe work practices may consist of: 

a Setting up barriers to exclude unauthorized personnel from contaminated areas,. 

l Minimizing the number of personnel and equipment at the site (s). 

l Establishing work zones within the site. 

l Establishing control points with regular access to and egress from work zones. 

l Conducting operations in a manner to reduce exposure of personnel and equipment. 

a Implementing appropriate decontamination procedures. 

a Conducting sampling activities from an upwind location. 

4.5.1 Heavy Equipment 

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

l Hard hats will be worn at when working in a work zone with heavy equipment. 
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l Heavy equipment requiring an operator will not be permitted to run unattended, 

l 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. 

l Heavy equipment will be shut down and positive means taken to prevent its operation 

while repairs or fueling are being performed. 

l Personnel, other than the operator, should not ride on equipment. 

l A “spotter” will be used to help direct the heavy equipment operator. 

l Personnel are to remain in the field of vision of the operator and remain clear of 

moving parts. 

l Hand signals will be prearranged between operator and personnel working around the 

heavy equipment. 

l Backup alarms must operate properly on the heavy equipment. 

4.5.2 Drilling Operations 

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

l The subcontracting drilling company’s supervisor is to provide other cautions to be 

observed when working around the drill rig during the HASP briefing. 

l Hand signals will be prearranged between operator and personnel working around the 

drill rig. 

l 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. 

l Utility clearances must be secured prior to digging (see Section 3.3.3.1). 
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l Personnel working near a drill rig are to be aware of the location and operation of the 

emergency shut off devices. 

l The drill rig boom is to remain a minimum of 10 feet from power lines (see Section 

3.3.3.1). 

4.6 Sanitation/Site Precautions 

Provisions for sanitation procedures and site precautions to be followed on site can be found in 

Appendix A - Baker Safety SOPS. 
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5.0 ENVIRONMENTAL MONITORING 

Air monitoring will be conducted at the personal breathing zones, point source, and around the 

site perimeter as necessary. Monitoring instrumentation to be available on site include a 

HNu (PID) with an 11.7 eV bulb, oxygen/combustible gas meter, and radiation survey :meter. 

5.1 Personal Monitoring 

The following personal monitoring will be in effect on site: 

Personal monitoring will be accomplished using real time environmental monitoring 

instrumentation directed at the breathing zone of work party personnel. Breathing Zlone (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. 

pID(l) 

l Background to 1 mu above background in the breathing, can remain in Level D 

0 > 1 mu to 5 mu above background in the breathing zone for up to 5 continuous minutes 
= Level C or Stop Work plus Drager Tubes 

0 > 5 mu for up to 5 continuous minutes in the breathing zone = Stop Work and Consult 
PHSO 

(1) PID with 11.7 eV ultraviolet lamp. 

Drlger Tubes(l) (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). 

l Benzene Drziger Tubes 
) Below limits of detection (BLD) to one-half of the TWA@) = Level D 
) One-half of the TWA or greater = Level C 
) >5 times the TWA Stop Work and consult PHSO 

If vinyl chloride is detected in the breathing zone with Driiger tubes, work will stop and the 
PHSO will be contacted. 

(1) Driiger Tubes to be used include: Benzene (67 28561) and Vinyl Chloride (67 28061.) 
(2) Refer to Table 1, Section 3.0, for explanation. 
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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 available will include a PID, 

oxygen/combustible gas meter, and radiation survey meter. The oxygen/combustible gas 

meter and radiation survey meter will be used at the discretion of the SHSO or Site Manager. 

The action levels for the oxygen/combustible gas meter and radiation meter are identified 

below. 

OxvgenXombustible Gas Meter* 

Combustible Gas Meter 

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

Oxygen Meter 

l 19.5% to 22% = continue working 
l < 19.5% or > 22% = Stop Work immediately and consult SHSO 

*Used to evaluate physical safety in conjunction with the PID and/or Drager Tubes. 

Radiation Survey Meter - Ludlum Model 3-98 Survey Meter with 
Model 44-2 Gamma Scintillator Tube (external probe) 

l Background = Continue work 
l 2 times the background = Leave work area and consult PHSO 

GM Pancake Probe (internal probe) 

l Background = Continue work 
l 2 times the background = Leave work area and consult PHSO 

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. 
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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: 

l 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 at the point source or 10 mu at the work area breathing zone. 

l The Drager Calorimetric Tubes will be used periodically to measure any potential 

releases when concentrations exceeding the TWA are detected at the breathing zone. 

l The Radiation Survey Meter will be used to determine a safe distance from the source 

(i.e., when levels return to background), if a radiation level exceeding 2 times the 

background is established. 

5.4 Equipment Maintenance and Calibration 

Baker’s procedures for the return of equipment to inventory and for maintenanc:e of the 

equipment will be followed in order to assure that the optimum level of operation is 

maintained for the item. Equipment calibration under the direction of the SHSO will be 

conducted according to manufacturer’s recommendations and calibration information. entered 

into the equipment calibration log sheet. The log sheets 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 off&e. 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. 

5.5 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 results, general area of the site, and 

specific location, such as, point source, breathing zone, or area. The log sheets will be pdaced in 

a binder and remain on site till 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 required personal protective equipment available for the various levels of protection, is 

listed below. 

I Item No. 

1 

2 

~ 

3 

4 

5 

I 6 
I7 

I--+ 

I 14 

I-G- 
I 17 

I-G- 
I 20 

21 

22 

I-+- 

Personal Protective Equipment 

Chemical-Resistant Clothing (Polyethylene-coated Tyveke) 

Chemical-Resistant Clothing (Saranexe) 

Uncoated Tyvek@/Kleenguard@ Coveralls 

Normal Work Clothes or Coveralls 

Air-Line Respirator (ALR) with 5-minute escape pack 

SelfContained Breathing Apparatus @CBA) for rescue 

NIOSH 5-minute Escape Pack (on standby) 

Full-face Cartridge Respirator 

Half-face Cartridge Respirator 

Full-face Cartridge Respirator (on standby) 

Half-face Cartridge Respirator (on standby) 

Chemical-Resistant Gloves (Nitrile inner) 

Chemical-Resistant Gloves (Latex inner) 

Chemical-Resistant Gloves (Rubber/Neoprene outer) 

Chemical-Resistant Gloves (Nitrile outer) 

Work Gloves (outer) 

Chemical-Resistant Overboots (with steel toe and shank) 

Chemical-Resistant Overboots (w/o steel toe) 

Steel Toe Boots 

Safety Glasses 

Safety Goggles 

Face Shield 

HardHat 

Hearing Protection(l) 

(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 tasks. Upgrading or 

downgrading the level of protection will be based on real time monitoring and working 

conditions. Changes in level of protection will be the responsibility 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, 

decontamination, and good personal hygiene. 

Job Task 

Sediment/Surface Water 
Sampling and Benthic Sampling 

Land Surveying 

Monitoring Well Installation 

Monitoring Well Development 

Groundwater Sampling 

Soil Boring - Sampling 

Level of Protection Personal 
Protective 
Equipment 
(Item No.) 

1 

15,19,20 

4 

16,19,20,23,, 
24(l) 

15,19,20 

15,19,20 

16,19,20,23, 
24(l) 

EXCEPT IN EMERGENCY SITUATIONS, CHANGES TO THE SPECIFIED LEVELS 
OF PROTECTION SHALL ONLY BE MADE WITH THE APPROVAL OF THE SITE 
HEALTH AND SAFETY OFFICER AND THJZ SITE MANAGER, IN 
CONSULTATION WITH THE PROJECT HEALTH AND SAFETY OFFICER AND 
PROJECTMANAGER. 

(1) At the discretion of the SHSO 

6.3 Respiratory Protection 

Site-specific respiratory protection requirements as outlined below will comply with the 

procedures in Appendix A - Baker Safety SOPS. The criteria for using these types of 

respiratory protection have been determined by qualified Baker personnel in compliance with 

OSHA Standard 29 CFR 1910.134. 
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C Level 

The “North” or “MSA” full-face/half-face NIOSH-certified negative pressure Air-Pu:rifying 

Respirator (APR) with an organic vapor/acid gas/HEPA cartridge is the appropriate cartridge 

for use with the detected hazardous materials and the measured contaminant concentrations. 

Upgrades/downgrades in this level of respiratory protection will be based on me,asured 

“realtime” air contaminant concentrations (see Section 5.2) and the SHSO’s observations. 

Cartridge changeover will occur when one or more of the following have been 

observed: exposure duration greater than eight hours for vapor/gas cartridges; breiathing 

resistance; a noticeable odor or taste; eye/throat irritation; and other indicators such as 

end-of-service life indicators for specialty filter cartridges. 

6.4 Care and Cleaning of Personal Protective Equipment 

Provisions for the care and cleaning of personal protective equipment used on site can be found 

in Appendix A - Baker Safety SOPS. Responsibility for compliance with these provisions lies 

with the Site Manager and/or Field Team Leader. 
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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: 

Level D Level D + Level C 
I 

1. Equipment drop 1. Equipment drop 1. Equipment drop 

2. Boot and glove gross 
contamiition removal* 

3. Boot and glove wash* 

2. Outer boot and glove 
wash 

3. Outer boot and glove 
rinse 

2. Outer boot and glove 
wash 

3. Outer boot and glove 

I 
4. Boot and glove rinse* 14. Tape Removal I 4. Tape Removal 

5. Tape Removal* 5. Outer boot and glove 
removal 

6. Boot removal* 6. Coverall removal/ 
disposal 

5. Outer boot and glove 
removal 

6. Coverall removal/ 
disposal 

7. Glove removal* 

I 8. Hand/Face wash 

9. Equipment wipe down 

7. Inner glove 
removal/diswsal 

8. Hand/face wash 

9. Equipment cleaning 

7. Respirator removal 

8. Inner glove 
removal/diiposal 

9. Hand/face wash 

10. Respirator cleaning/ 
sanitizing 

11. Equipment cleaning , 

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

The following decontamination equipment is required for Level C protection levels and 

recommended for Level D + protection: 

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 

*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). 
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7.2 Equipment Decontamination 

Pressure steam cleaning of the drill rig augers will be conducted by the subcontrGactor. A 

portable steam cleaning unit will be used for this cleaning. Decontamination will be 

conducted at specific locations established at each site. 

7.3 Waste Handling Procedures 

The protocols outlined in the SAP for the handling, packaging, storing, and disposing of 

contaminated materials must be followed to: (1) minimize the risk of off-site exposures that 

could endanger public health; and (2) limit the potential for liabilities associated with 

handling, containment, storage, and transportation of contaminated materials. These 

protocols comply with Baker’s SOP on “Handling of Site Investigation Generated ‘Wastes,” 

located in the Standard Operating Procedures for Administrative, Field, and Technical 

Activities Manual. 
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8.0 EMERGENCY PROCEDURES 

8.1 Pre-Emergency Planning 

All applicable Navy/local emergency response contacts (On-Scene Coordinator, Fire 

Department, Security, Ambulance, Hospital, etc.) at MCB Camp Lejeune will be contacted 

during site mobilization activities. This notification will be performed by the SHSO and/or 

Site Manager. The information discussed may include: 

l A description of site activities. 

l Anticipated site hazards. 

l Hazardous chemicals to be used on site. 

l Expected length of time on site. 

l Specific requirements the emergency response facilities may require. 

l 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. 

8.2 EmerpCencg Coordinator 

The SHSO acting as the Emergency Coordinator is responsible for field implementation of the 

Emergency Plan. As the Emergency Coordinator, specific duties include: 

l Familiarizing all on-site personnel with the emergency procedures and the emergency 

coordinator’s authority. 

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

l Communicating site emergency procedures and requirements to all Baker and 

subcontractor personnel. 

l Specifying a backup/alternate Emergency Coordinator. 

l Controlling activities of subcontractors and contacting the Navy On-Scene 

Coordinator and other response groups. + 
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l Anticipating, identifying, assessing, and controlling fires, explosions, chemical 

releases, and other emergency situations to the best of his/her abilities. 

l Familiarity with site personnel trained in emergency first aid and 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. 

8.3 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 various telephones located throughout 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 . . . . . . . . . . . . . . . . . . ..*...... - Can’t breathe 
(typically Level C/B activities) 

Grip partner’s wrist or both hands around waist . . . - Leave area immediately 
Hands on top of head . . . . . . . . . . . . . . . . . . . . . . . . . . . - Need assistance 
Thumbs up . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*.... - OK, I am all right, I understand 
Thumbs down - . . . . . . . . . . . . . . . ..I............... No, I do not understand 

8-2 



Emergency telephone numbers will be place at strategic locations throughout the site. The 

list of emergency phone numbers is presented below. 

I 

- 

Facility Phone Number Contact 

Security (Police) 

Fire 

Ambulance (On-Base) 

Ambulance (Off-Base) 

Hospital Emergency Room (On-Base) 

Onslow County Hospital (Off-Base) 

ULOCO 

Hazardous Waste Dispatcher 

On-Scene Coordinator 

Public Works Department 
(Underground Utilities via EMD Contact) 

Poison Control Center 

National Response Center 

CHEMTREC 

EMD 

911 or Response Opera*; 
(910) 451-4555 - 

911 Response Operator 
- 

911 Response Operator - 
(910) 455-9119 Response Operator - 

911 or Response Operator 
910-451-4840 
910-451-4841 
910-451-4842 - 

(910) 577-2240 Response Operator - 
l-800-632-4949 Response Operator 

- 
911 Response Operator 

911 Fire Chief - 

(910) 451-5874 Mr. Neal Paul- 

- 
l-800-672-1697 Response Operator 

- 
l-800-424-8802 Response Operator 

- 
l-800-424-9300 Response Operator 

(910) 451-5063 Mr. Neal Paul- 
Mr. Tom Morris 

Mr. Walter Haven 

Agency for Toxic Substances and Disease 
Registry 

l-404-639-0615 Response Operated 

8.4 Assembly Area 

Personnel will be instructed before the start of operations the designated meeting point in the 

event of an emergency. At this location, emergency needs will be provided, such as: 

l Assembly for evacuated personnel 

l First aid for injured personnel 
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l Decontamination material 

0 Communications. 

8.5 Emergency Hospital Route 

An emergency hospital route map showing the location of the local and base hospital, will be 

posted at strategic locations throughout the site. Personnel will be informed of the location of 

the map and the directions to the hospital. 

Directions to the Gnslow County Memorial hospital (317 Western Boulevard) (Refer to 

Figure 8-l): 

1. Leave base through the Main Gate (via Holcomb Boulevard). 

2. Take Highway 24 West to Western Boulevard and turn right. 

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

4. Follow directions to the emergency room entrance. 

Directions to the Base Naval Hospital (Building NH 100) from Site 1 (Refer to Figure 13-l): 

1. Travel east on Main Service Road to Sneads Ferry Road. 

2. Turn left 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 Rrewster 

Boulevard. 

4. Continue on Brewster Boulevard until intersecting with driveway to Naval Hospital 

on right (approximately 0.75 miles) 

5. Follow signs for emergency room entrance. 
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Directions to Base Hospital (Building NH 100) from Site 28 (Refer to Figure 8-l): 

1. Follow Exit Road to Julian C. Smith Road. Travel northwest on Julian C. Smith Road 

to “0” Street (first street on right) and make right turn. 

2. Follow “0” Street to Main Service Road and turn left. 

3. Travel north on Main Service Road to Circle, make a right on Circle and another right 

on Holcomb Boulevard. 

4. Travel northeast then north on Holcomb Boulevard to third traffic light and turn left 

on 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. 

Directions to Base Hospital (Building NH 100) from Site 30 (Refer to Figure 8-l): 

1. Follow tank trail to Sneads Ferry Road. 

2. Turn left 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). 

5. Follow signs for emergency room entrance. 
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8.6 Emergency Medical Treatment 

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: In instances of extreme emergency or for stable patient transfer to nearby public 

hospitals, personnel may be transported to Building NH 100 (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. A copy of Baker’s Bloodborne Pathogen Program will be available in the site trailer. 

Physical Injury 

If an employee working in a contaminated area is physically injured, first aid procedures are 

to be followed. Depending on the severity of the injury, emergency medical response from 

Naval personnel may be sought to stabilize victim for transport to public hospitals. 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). Then, if circumstances permit, administered em.ergency 

first aid, and transported to an awaiting ambulance or to a local emergency medical facility. 

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: 

l Eve Exposure - If contaminated solid or liquid gets into the eyes, wash the eyes 

immediately at the emergency eyewash station using large amounts of water and 

lifting the lower and upper lids occasionally, Obtain medical attention immediately. 

Contact lenses will not be worn when working. 
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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 

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 immediateby contact 

the Poison Control Center at the Duke University Medical Center, Durham, NC at l- 

800-672-1697. Do not make an unconscious person vomit. 

Breathing - If a person has difficulty breathing, move the exposed person to fresh air at 

once. If breathing has stopped, perform artificial respiration. Keep the affected person 

warm and at rest. Obtain medical attention as soon as possible. 

The emergency procedures that are to be followed in the event of a site person or persa,ns being 

exposed to hazardous materials are contained in Appendix C. 

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. Calm the victim and keep affected area still. 

2. Contact ambulance if victim needs transportation to the nearest hospital. 

3. Wash the wound. 

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

5. Treat for shock. 
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6. Monitor airway, breathing, and circulation. 

7. Obtain physical description of snake, if possible. 

8. Transport victim to the nearest medical facility. 

9. Provide the emergency medical responder (either the ambulance attendan.t 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 has occurred. The SHSO will in turn, inform the 

PHSO, as soon as possible. 

Spider Bite Injury 

There are two spiders commonly found in the United States whose bite can be serious: the 

black widow spider and the brown recluse spider. These bites may be serious, even life- 

threatening. Many other spiders will bite, but they do not produce serious complications. The 

black widow spider measures approximately 1 inch long with its legs extended. It is glossy 

black in color and has a distinctive yellow-orange marking in the shape of an hourglass on its 

belly. On its back, however, there is no marking, and unless you happen to turn th.e spider 

over, you cannot see this mark. The danger of the black widow spider bite lies in its systemic 

manifestations. The venom from this spider attacks the nervous system, resulting im severe 

muscle cramps with boardlike rigidity of the abdominal muscles, tightness in the chest, and 

difficulty in breathing. Sweating, nausea, and vomiting will also occur. 

The emergency treatment for the black widow spider bite is basic life support. someti.mes the 

individual is not even aware of having been bitten, or where. Apply cold to the site of the bite 

if it can be identified. There is a specific antivenin for this spider bite that must be 

administered by a physician. It is particularly important to identify the spider, and bring it in, 

if you can. 

The brown recluse spider is a little bit smaller than the black widow spider and is dull brown 

in color. It has a violin-shaped mark on its back, which can be seen when you are looking at 
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the spider from above. The spider gets its name because it tends to live in dark areas, corners, 

and old unused buildings. The bite from this animal produces local rather than systemic 

manifestations. The venom of the brown recluse spider causes severe local tissue damage and 

can lead to an ulcer and gangrene. The bitten area becomes red, swollen, and tender within a 

few hours after the bite. A small blister forms, and several days later, this may form a large 

scab, covering a deep ulcer. Death is rarely reported, but these bites need local surgical 

treatment, and these patients should be brought to the hospital. Again, if possible, 

identification of the spider should be carried out. 

Decontamination 

If on-site decontamination of injured employee(s) is not possible, the Emergency Coordinator 

will provide polyethylene sheeting (or equivalent) for a stretcher, and ambulance. If 

necessary, a site employee equipped with appropriate protective equipment and clothing will 

accompany the injured employee and will perform decontamination under the supervision of 

emergency medical personnel. 

Instances requiring treatment beyond “first aid” will be handled at appropriate facilities and 

reported to the Project Manager and PHSO within 24 hours. 

8.7 Emergency Decontamination Procedures 

In the event of a medical emergency, patients are to be adequately decontaminated before 

transfer, if possible. This is to prevent contamination of the medical transport vehicle and 

medical facility. Emergency personnel decontamination will include the following, de:pending 

on the level of protection.* 
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Level D Level D + 

0 Equipment drop 0 Equipment drop 
l Tape, boot, and glove 

removal 
l Coverall removal 

l Tape, outer boot, and 
glove removal 

l Coverall removal/ 
disposal 

0 Inner glove removal/ 
disposal 

Level C 

l Equipment drop 
l Tape, outer boot, and 

glove removal 
l Coverall removal/ 

disposal 
0 Respirator removal 
l Inner glove removal/ 

* 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. 

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. 

8.8 Personal Protection and First Aid Equipment 

PPE available for emergency response will include the following: 

l Polyvinyl chloride boots 

0 Saranexe suits 

l Tyveke suits, polyethylene coated and uncoated 

l Nitrile gloves (inner and outer) 

l Neoprene and Nitrile Gloves (outer) 

l Face shields and goggles 

l SCBA 

PPE, first aid equipment and the first aid kits 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: 

Baker Site Trailer and Contractor Field Vehicle 

Baker Site Trailer and Baker Field Vehicle 

Baker Site Trailer and Baker Field Vehicle 
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Air Horn: 

Portable Emergency Eye 
Wash Station: 

With Personnel 

Near Area With Greatest Potential for Chemical 
Splash/Exposure 

8.9 Notification 

If the Emergency Coordinator determines that the site has an uncontrolled situation, such as a 

spill, fire, or explosion, that could threaten human health or the environment, he/she will 

report their findings to the Fire Chief (Navy On-Scene Coordinator) and the Base 

Representative. The notification report will be made from the nearest safe location and will 

include: 

l Description of incident (e.g., release, fire). 

l Name and telephone number of individual reporting the emergency.. 

l Location of incident. 

l Name and quantity of material (8) involved. 

l The extent of injuries, and number of casualties. 

l The possible hazards to human health or the environment and cleanup procedures. 

l Assistance that is requested. 

8.10 Hazard Assessment 

The Emergency Coordinator will assess possible hazards to human health or the environment 

that may result from a chemical release, fire, explosion, or severe weather conditions to the 

best of his/her abilities, incorporating the following steps, as appropriate. 

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

l Identify the materials involved in the incident. 

l Identify exposure and/or release pathways and the quantities of materials involved. 

l Determine the potential effects of the exposure/release and appropriate safety 

precautions. 
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l Determine if release of materials meets EPA requirements for reportable quantities 

for spills under the RCRA or the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA). 

l Inform appropriate personnel as identified in Section 8.9. 

This assessment will 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 generated or the effects of any hazardous surface water runoff 

from water or chemical agents used to control fire and heat-induced explosions). 

8.11 Security 

During activation of the Emergency Plan, the Emergency Coordinator or his/her designated 

representative will control access to the site and maintain an incident log until the Navy 

On-Scene Coordinator arrives. The incident log will include: 

0 Time of entry. 

l Expected exit time. 

l Use of team or “buddy” system. 

l Task being performed. 

l Location of task. 

l Rescue and response equipment used. 

l Protective equipment being used. 

8.12 Emergency Alerting 

Personnel Injury in the Work Zone: 

l Initiate a verbal warning or one long airhorn blast and move all site personnel to the 

decontamination control line (for Level D/D + 1 or the CRZ (for Level 0. 

l Send the rescue team into the Work Zone (if required) to remove the injured person to 

the hotline. 
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l Have the SHSO and/or Site Manager evaluate the nature of the injury, and assure that 

the affected person is decontaminated according to Section 8.7. 

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

No persons shall reenter the Work Zone until an accident investigation is performeta by the 

SHSO and/or the Site Manager. 

Personnel Injury in the Support Zone: 

l 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. 

l If the injury increases the risk to others, a verbal warning or one long airhairn blast 

shall be sounded and all remaining site personnel will move to the support zone for 

further instructions. 

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

Fire/Explosion: 

l Initiate a verbal warning or one long airhorn blast and move all site personnel to the 

contamination control line (for Level D/D + ) or the CRZ (for Level C). 

l Alert the fire and security departments and move all personnel to a safe distance Tom 

the involved area for further instructions. 

l Activities will stop until the added risk is mitigated. 

Personal Protective Equipment Failure: 

l 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 d.efective 

equipment. 
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l Reentry will not be permitted until the equipment has been repaired or replaced. 

Other Equipment Failure: 

l 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 continuing 

operations on site. 

l 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: 

1. The conditions resulting in the emergency have been corrected. 

2. The hazards have been reassessed. 

3. The HASP has been reviewed and, if appropriate, modified. 

4. Site personnel have been briefed on any changes in the HASP. 

8.13 Training 

Site personnel will be informed of the details in the Emergency Plan during initial HASP 

training. The Emergency Plan will be reviewed/rehearsed by site personnel at least Imonthly 

or when elements of the plan change. 

8.14 Spill Containment Procedures 

In the event that a 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. In the event of a spill, measures will be 

taken to contain the spill and clean it up. For the purpose of this HASP, a spill is defined as a 

release of a hazardous substance to soils or surface waters. Any release to soils or surface 

waters equaling or exceeding the reportable quantities under the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) (40 CFR 304) or the 
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EPA Clean Water Act (40 CFR 116 and 177) will be reported to the Environmental 

Management Department who in turn will report it to the appropriate agency within 24 hours. 

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 will include: 

l Absorbent pads 

0 Vermiculite 

l Sheets of polyethylene 

l Shovel 
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9.0 TRAINING REQUIREMENTS 

9.1 General 

All Baker employees or other personnel entering the site will need to have received tra.ining in 

compliance with the Occupational Safety and Health Administration (OSHA) Standard 

29CFR 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. These are generally 5-day (40-hour) courses. 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, decontam.ination, 

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 S-hour refresher training course on the items specified by the 1910.120 standard. 

The general purpose of the S-hour refresher is to ensure that personnel retain the krmwledge 

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 S-hour supervisory 

training is required to ensure that supervisors have the knowledge necessary to und.erstand 

and use the various Health and Safety Programs and to implement the elements of the IHASP. 
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9.2 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. 

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 response procedures. 

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 

This Site-Specific HASP will require that project personnel, who may be exposed to materials 

having potentially adverse and deleterious health effects, have obtained medical clearance 

from Baker’s Board Certified Occupational Health Physician in accordance with 29 CFR 

1910.12O(fl prior to entry onto the site. Baker’s corporate medical surveillance Iprogram 

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. Additionally, the program is intended 

to determine the individual’s capability for performing on-site work, including wearing 

respiratory protective equipment. 

All Baker employees that will be engaged in site activities covered by the 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, 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 c:omplete 

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, pulmonary function test, urinalysis, 

and blood tests. Table 10-l describes the medical surveillance testing parameters performed 

annually on Baker employees. 

Prior to entry onto the site, all personnel, including subcontractors, will be required to provide 

medical clearance information from their company physician stating that they are physically 

capable of performing the activities required. 
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TABLE 10-l 

MEDICAL SURVEILLANCE TESTING PARAMETERS* 

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

. Medical History (Physical Exam) 
l EyeExam 
. EKG (baseline and for individuals over 40 years of age) 
. Chest X-ray (baseline then every 5 years) 
. Spirometry 
. 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 difYerentia1 
SMA 12 or 26 (liver enzyme scan) 
Urinalysis (glucose scan) 
Specific Blood and Urine Tests (dependent on field exposure)** 

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

a Group III testing with the Asbestos Medical Questionnaire w/Pulmonary 1Function 
Test (FVCl.o and FEV1.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. 
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11.0 HEALTH AND SAFETY PLAN APPROVAL 

This HASP has been reviewed by the following personnel for approval of activities at Sites 1, 

28, and 30. 

Mr. Ronald Krivan, CSP 

Name 

PHSO 

Title 

Mr. Richard E. Bonelli 

Name 

Proied Manager Proied Manager 

Title Title 

Mr. Joseph Rozum &A/&C &A/&C 

Name Title Title 

VSignature 
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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 of Sites 1,28, and 30 at MCB Camp Lejeune, North Carolina. 

1. 
(Name-Print) (Company) 

(Name-Sign) (Date) 

2. 
(Name-Print) (Company) 

(Name-Sign) 

3. 
(Name-Print) 

(Date) 

(Company j 

(Name-Sign) (Date) 

(Name-Print) Khnpany> 

(Name-Sign) (Date> 

5. 
(Name-Print) (Company) - 

(Name-Sign) (Date> 

6. 
(Name-Print) Ompany) 

(Name-Sign) (Date) 
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APPENDIX 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 Sanitation/Bite Precautions 

5.0 Heat Stress 

6.0 Cold Stress 

7.0 Safe Boat Operations 

*Not applicable, not included 
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2.0 - RESPIRATORY PROTECTION PROGRAM 

2.1 INTRODUCTION 

In accordance with OSHA requirements (29 CFB 1910.134), this document represents Baker 

Environmental, Inc.‘s (Baker’s) program governing the selection and use of respiratory 

protection for its employees. It is Baker’s policy to provide its employees with the proper 

protective equipment, training, and medical surveillance necessary to protect imlividuals 

from any potential hazards which may be present during the tasks performed throughout the 

course of each individual’s employment. This program specifically describes the procedures 

which have been established and implemented for the use of respiratory protection equipment. 

The effectiveness of this program shall be reevaluated on an annual basis and ap:propriate 

changes shall be made if deemed necessary. 

2.2 EMPLOYER RESPONSIBILITY 

Baker shall provide its employees the respiratory protection equipment which is ap:propriate 

and suitable for the purpose intended, when such equipment is necessary to protect the health 

of the employee. 

2.3 EMPLOYEE RESPONSIBILITY 

The employee shall use the respiratory protection provided in accordance with instructions 

and training received, and shall report any malfunction of the equipment to a responsible 

person. The employee shall not wear contact lenses in atmospheres where respiratory 

protection is required. Corrective lens inserts will be provided, at Baker’s expense, for 

employees who require corrective lenses. 

2.4 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 in:itiation of 

any activities on a given project. This task specific assessment may be part of the site-specific 

Health and Safety Plan. 

After a task-specific assessment is completed and it is determined that airborne exposure 

concentrations exceed or may exceed the recommended limits, engineering and administrative 

controls should be implemented, whenever feasible. 

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 Site Health and Safety Officer on 

the basis of: 

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: 

l Opportunity to wear respiratory protection in an uncontaminated environment. 

l Respirator Fit Testing (qualitative) 

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

0 The reasons for selecting a particular type of respirator. 

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

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

l The proper wearing of the respirator. 



l Respirator maintenance, repair, and cleaning. 

l Recognizing and handling emergency situations. 

Respirator training will be conducted on an annual basis, at a minimum. Records of the 

training and fit-testing will be maintained for a minimum of 30 years following termination of 

employment for each employee. 

2.6 TYPES OFRESPIRATORS 

Baker provides employees with the North Brand half-face (Model 7700) and full-face 

(Model 7600) air purifying respirators, positive pressure 30-minute Self-Contained I3reathing 

Apparatus (SCBAs) (Model 8001, positive pressure supplied airline respirators, with 5-minute 

escape air cylinders (Model 85500). 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 Baker employees. As an alternate air purifying reespirator, 

Baker will also keep, on-hand, the MSA ultra twin full-face respirator. All Baker employees 

who regularly perform ta&s requiring respiratory protection will be issued their own half-face 

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 and liquid 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 as described in 

Compressed Gas Association Commodity Specification G-7.1-1966. Breathing air may be 

supplied to respirators from cylinders or air compressors. Cxygen 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 shall be marked in accordance with American National Standard 

Method of marking Portable Compressed Gas Containers to Identify the Material Contained, 

248.1-1954; Federal Specification BB-A-1034a, June 21,1968, Air, Compressed for Breathing 

Purposes; or Interim Federal Specification GG-B-O0675b, April 27, 1965, IBreathing 

Apparatus, Self-Contained. 

2.8 CLEANING AND MAINTENANCE 

Respirator maintenance will be performed by each trained individual on a regular basis. The 

maintenance shall be carried out on a schedule which ensures that each respirator wearer is 

provided with a respirator that is clean and in good operating condition. 

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. Inspections shall be conducted before and after each use. 

Respiratory equipment that has been issued to an employee shall be cleaned/sanitized then 

rinsed and air-dried by the wearer on a schedule (specified by OSHA in 29 CFR 1910.134) 

which ensures that it will be maintained in clean and good operating condition. Jnspections 

shall be conducted on a regular basis during usage and prior to each project requiring the 

potential usage of the equipment. 

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. 

Parts replacement and repairs shall be performed only by appropriate personnel. Elquipment 

requiring repairs shall be reported to appropriate Baker personnel. Examples of inspection 

forms are included at the end of this text. 

2.9 FTI’-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 a minimum, on an annual basis or if a different model 

respirator, other than the model he/she was previously fit-tested for, is to be used by the 

wearer. Air purifying respirators fit-tested qualitatively will be assigned a protection factor of 

10 (APF = 10). 

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. 

2.10 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 physical and a pulmonary function test conducted by the 

company’s physician and at the expense of the company. Test parameters included in Baker’s 

medical surveillance program is included as Attachment A in each site-specific Health and 

Safety Plan. 

2.11 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 mionitoring 

requirements for heat stress/strain will be addressed in the “Heat Stress” SOP. 



SCBA AND SAR (WITH S-MINUTE ESCAPE TANK) DAILY INSPECTION FORM 

Cylinder Facepiece Cleaned 
5Pe Condition and Hoses Connections Apparatus and 

WBA or SARI (Damaged or 
Inspected 

Cylinder (Damaged or (Damaged or Complete Sanitized BY Date 
Undamaged) (Full or MT) Undamaged) Undamaged) (Yes/No) (Yea/No) Remarks (Initials) Inspected 

. 



RESPIRATOR FIT TEST RECORD 

TEST SUBJECTNAME 
(last) (fk.3tJ (initial) 

DATE DEPARTMENT 

SEX (M/F) AGE SOCIAL SECURITY NUMBER 

RESPIRATOR MEDICAL DATE RESPIRATOR TRAININGDATE - 

SPECIAL/UNUSUAL CONDITIONS/CONSIDERATIONS: 

- Claustrophobia - SCal.8 
- Facial hair Broken or crooked nose 
- Eyeglasses - Extreme facial dimensions ’ 
- Contacts Wrinkles 
- Other: 

RESPIRATOR SELECTION 

Manufacturer/Model Size Style 

S- M- L- Half - F’uIl- Pass __ Fail - 

S- M- L-Half - Full- Pass __ Fail - 

s- .- M L m Half - Full - Pass -- Fail - 

Testing Agent 

Isoamyl Acetate 

Irritant Smoke 

Qualitative Test Sensitivity Check 

Yes: No: - Yes: No: 

Yes: No: Yes: - No: 

TEST EXERCISES 
(Check all that apply) 

Normal Breathing Talking 

Deep Breathing Running 
Head, Side to Side Bending 
Head, Up and Down Rainbow Passage 

- 
- 

- 
- 

COMMENTS: 

Signed: Signed: 
(Test Subject) (Technician/Instructor) 

. 



FULL-FACE AND HALF-FACE RESPIRATOR 
INSPECTION FORM 

Inspection Date Type 

Clean and 
Sanitized 

No Cracks, 
Tears, or 

Holes 

FACE PIECE 

Proper Shape 
and 

Flexibility 

Air Purifying 
Element 
Holders 
Operate 

Correctly 

Proper 
Storage 

Free From 
Heat, Dirt, 

Sunlight, etc. 

HEADSTRAPS OR 
HEADBANDS 

No Signs of 
Wear or 

Tears 

Buckles 
Function 
Properly 

RESPIRATOR INTERIOR 

No Foreign 
Material 
Under 

Valve Seat 

No Cracks or 
Tears in 
Valves or 

Valve Bodies 

Valve Covers 
and Bodies in 

Good Condition 
and Installed 

Correctly 

P =OK X=NotOK 



3.0 - CARE AND CLEANING OF PERSON.AL 
PROTECTIVE EQUIPMENT 

3.1 INTRODUCTION 

The following procedures cover the care and cleaning of Levels D, C, and B personal Iprotective 

equipment. 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 

3.2.1 

l 

0 

0 

3.2.2 

0 

3.2.3 

EQUIPMENT CARE 

Chemical Resistant Suit (Levels C and Bl 

Before donning, inspect suit for holes or tears; check to see that zippers are operable; 

and look for signs of suit degradation. 

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 

l&l%. 

While decontaminating, remove gross excess of material from suit; remove suit so that 

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

containers. 

Inner/Outer Gloves (Levels D through B) 

Look for rips, tears, or degradation of material. Replace as necessary or at the 

direction of the SHSO. 

Chemically Resistant Boots (Levels C and B) 

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. Dispose of 

according to site procedures. 



3.2.4 Safety Shoes/Boots (Levels D throwh B) 

0 Examine daily for gauges, open seams, etc., anything that would lessen the integrity of 

the boot. Replace as shoe/boot becomes worn. 

3.2.5 Hard Hats (Levels D through B) 

l Should be visually inspected before donning for fit, cracks, and overall conditi,on. 

3.2.6 Safety Glasses/Goggles (Levels D and C) 

0 Should be visually inspected before donning for cracks, deteriorated parts, and overall 

condition. Replace as necessary. 

3.2.7 Respirators (Levels C and B) 

0 Procedures for care of respiratory protective equipment are covered in Baker’s SOP for 

Respiratory Protection. 

3.2.8 Hearing Protection (Levels D through B) 

0 

0 

3.3 

Disposable - Replace daily, or as material becomes worn or dirty. 

Reusable -Inspect before use, clean regularly, replace parts as necessary. 

EQUIPMENTCLEANING 

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 

Large amounts of contaminated soil is scraped off with a tongue depressor, or wiped offusing a 

disposable wipe. 



3.3.2 Physical/Chemical Removal 

The residual contamination will be scrubbed with a soft-bristled, long-handled brush using a 

nonphosphate detergent solution. 

3.3.3 Rinsing/Dilution 

The detergent solution and residual contaminants will be rinsed with tap water using a 

pressurized sprayer. 



m 
4.0 - SANITATION/SITE PRECAUTIONS 

4.1 SANITATION 

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

l Single service disposal cups. 

l Outlets for non-potable water, clearly marked, for fire fighting, or other purposes. 

Cross-contamination of the potable supply shall be prevented. 

a One toilet facility which is either chemical, recirculating, combustion, or flush, 

depending on local code requirements. 

l A place for food handling meeting all applicable laws, otherwise, suitable alternatives 

to such facilities will be provided (i.e., nearby restaurants, food wagons, etc.). 

l Clean wash water will be available in the decontamination zone and the Biaker Site 

Trailer. 

4.2 SITE PRECAUTIONS 

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 not be allowed in areas where flammable materials are present. 

Hands and face must be thoroughly washed upon leaving the work area. 

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. 



l No contaminated work garments are to be worn off site. 

l Contact lenses are not permitted to be worn on site. 

l No facial hair which interferes with a satisfactory fit of the mask-to-face seal, is 

allowed on personnel required to wear respirators. 

l 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. 

l Medicine and alcohol can potentiate the effects from exposure to toxic chemicals. 

Prescribed drugs should not be taken by personnel where the potential for absorption, 

inhalation, or ingestion of toxic substances exist unless specifically approved by a 

qualified physician. Alcoholic beverage intake should be minimized or avoided during 

after-hour operations. 

l Alcoholic beverages are prohibited on site. 

l Personal radios, TVs, and tape players are prohibited on site. 

l Firearms are prohibited on site. 

l All personnel will observe any posted sign, warning, fence, or barrier posted around 

contaminated areas. 



5.0 -HEAT STRESS 

5.0 HEAT STRESS 

Monitoring 

Provisions for monitoring for heat stress will be determined by the SHSO and performed as 

outlined below. 

Heat stress monitoring is required for personnel wearing semipermeable or impermeable 

protective outerwear when there is an ambient air temperature greater than 70°F. One or 

more of the following procedures will be implemented when this condition exists: 

1. 

2. 

3. 

4. 

5. 

Increased awareness of heat stress symptoms and buddy monitoring. 

Fluid intake discipline. 

Self monitoring of urine output quantities to prevent dehydration 

Work-rest intervals. 

Calculate the Heat Exposure Threshold Limit Value (TLV) for work-rest intervals 
using the following steps: 

a. Calculate the WBGT (Wet Bulb Globe Temperature) 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 ‘XI or “F. 



Work - Rest Regimen 
Light 

Work Load 

1 Moderate Heavy 

Continuous work 30.0(86) 26.7(80) 25.0 (7:1) 

75% work - 25% rest, each hour 30.6(87) 28.0(82) 25.9 (7G-- 

50% work - 50% rest, each hour 

25% work - 75% rest. each hour 

31.4 (89) 29.4(85) 27.9 (82) 

32.2(90) 31.1(88) 30.0(8G-- 

* For unacclimatized workers, the permissible heat exposure TLV should be reduced 
by 25°C. 

Special Considerations 

Clothing - Subtract 2 from the TLV to compensate for the use of semipermeable 

clothing. 

Acclimatization - After approximately a week, workers should have acclimated 

themselves to their environment. 

Fitness - Physically fit workers will adjust more readily to a change in environment. 

Medication - Some medications can predispose individuals to heat-induced illnesses. 

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 

Level B and C protective ensembles will be difficult. 

1. Heat rash results from continuous exposure to heat or humid air. 

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 edzuustion 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; and dizziness. 



4. Heat stroke is the most serious form of heat stress. It is a MEDICAL EMER,GENCY. 

Symptoms are red, hot, h 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. Excessive cooling can 

cause hypothermia and should be avoided. 

Prevention 

Fluid intake should be increased during rest schedules to prevent dehydration. Drinking cool 

water is beat; however, diluted electrolyte solutions (i.e., Gatorade or equivalent) can be 

substituted for water. Each individual should monitor their urine output and adjust their 

fluid intake to ensure that urine output and urine color are close to normal. Additional means 

for preventing heat-induced illnesses may include providing shelter or cooling devices, such aa 

vests and showers. 



6.0 - COLD STRESS 

6.0 COLD STRESS 

The potential exists for either frostbite or hypothermia to occur when conductmg 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 and exposure 

symptoms for both hypothermia and frostbite are as follows: 

1. Hypothermia - 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 hypothermic. 

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; (3) unconsciousness; (4) freezing; and (5) death. 

2. Frostbite - 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 conuracting 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 fro&nip except the skin begins to turn numb; and (3) deep - the affected area is 

frozen to the bone, cold, numb, and very hard. 

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 

latent conditions of hypothermia or frostbite are noted or suspected, medical attention must be 

sought IMMEDIATELY to prevent permanent injury or death. 

To prevent conditions from occurring have personnel: 

l Dress in a minimum of three layers (a skin layer to absorb moisture and keep skin dry, 

an insulating layer, and an outer chemical-protective layer). 



l Avoid touching cold surfaces (especially metal) with bare skin, minimize explosed skin 

surfaces. 

l Keep active, use shelter areas during rest cycles. 

l Maintain body fluids. 

l Use wind breaks whenever possible. 



7.0 - SAFE BOAT OPERATIONS 

7.1 OBJECTIVE 

To provide safe operating procedures while performing sampling activities from a boat. 

7.2 EQUIPMENT 

Refer to Attachment A, “Federal Requirements for Recreational Boats,” for a list of required 

equipment. 

7.3 PRELXMINARY ACTIVIT’IES 

Ensure that requirements governing the safe operation of a boat, published by the 

Department of Transportation, United States Coast Guard (Attachment A) are reviewed prior 

to placing the boat in the water. 

7.4 OPERATING PROCEDURE 

Gperate the boat according to the Department of Transportation, United States Coast Guard 

Regulations (Attachment A), where applicable. 

7.5 REFERENCES 

U.S. Department of Transportation, United States Coast Guard. Federal Requirements for 

Recreational Boats. United States Coast Guard, Washington, D. C. 20593.* 

* It is recognized that these requirements are directed towards recreational boating, but 
Baker Environmental, Inc. believes that the topics of discussion included in this reference 
are applicable to the sire of boat, and activities to be performed during environmental 
sampling. 



ATTACHMENT A 

BE SAFE ON THE WATER 

KNOW... 

a 

0 

0 

a 

0 

a 

0 

The stability and haadiing of the boat you are 
using. 

How to use the equipment on the boat. 

The waters you will be usin& tides, anrents, sand 
baIs,adoulerhazaNis. 

l-be weather coti-tla 

Tfre sakty &vices aad emergency equipatent 
h&&e sme that life jackets fit propedy. 

Thethgationndesat~dobsexvetfieconaesiesof 
safeboatiug. 

Your personal limi~ions and reqonsiiities. 
Exposmetosun,wind,coldwatcr,aU 
afkd your ability to xeact. 

That it is illegal to operate a vessel while intoxi- 
4zWx-l. If you add &ohol or drugs b boat& the 
lesults can he f&l. 

0 

, 

. . . BEFORE YOU GO! 

us. ueparrmenr 
of Transportatio 

United States 
Coast Guard 

Federal Requirements 



FLOAT PLAN 

Complete this page, before goiq boating and leave it 
with a reliable person who can be depended qon to 
notify the Coast Guard or other rescue organization, 
should you not return as scheduled. Do not file this 
plan with the Coast Guard. 

1. NAME OF PERSON REPORTING ANDTELEFHONE 
NUMBER. 

2. DESCRlFTlON OFBOAT. TYPE 
COLOR TRIM REGETRA- 
TION NO. LENGTH NAME 

MAKE 
OTHER JNFO. 

3. PERSONS ABOARD 

AGE ADDRESS& TELEPHONENO. 

cDoANYoF-giE PERSON3ABOARDHAVEAh5DiCAL 
PROBLEM? lFso,wHAT? 

5. ENGINETYPE H.P. 
Nil OF ENGINES FUELCAPAUTY 

6. SURVIVALEQUIFENTz(CHECKAk’FROFRLl~ 
MlRRoR 

FLAsIIlx=Irr 
-- iwmLJzs WATER 
OTHERS ANCHOR 

RAFTORDINGHY EPIRB . 

7. RADIO YES/NO TYPE 
FREQS. 

8. TRtPEX?‘ECTATIONSz IXAVEAT 
FROM GOINGTO 
EXPECX1DREIURNBY~ ccIMEi)ANDm 
NOEVENTLATER’IMAN 

9. ANYoTHERPERTlNENTtNFo. 

to. AWhfOtIILE LICENSE 
TYPE TRAILERLKENSE 
cQIL)R AND MAKE OF AUTO 
WlffiRE PARKED 

II. IFNOTRElURNEDBY 
CAf-LTHECOASTGWARD,OR 4zz 

AUlHORlTY) 

12 nLEPHoNENuMl3EKS 

This pamphlet contains the lFederal ec&ipmenl 
carriage requirements for recreational vessels. The 
owner/operator may be required to comply with 
additionalregulationsspecificto~estatein~whichti~c 
wssel is xegistd or operated. State laws vary. A 
vessel in compliance with the laws of the State OI 
registration, may not meet the requirements of an- 
otherstatewhereit maybeoperating. 

To insure compliance with State boathg laws, 
contact your State boating safety agency. 

REGISTRATXON AND 
NUMBERING REQUIREMENTS 

Allundocumentedvesselsequippedwithp~~l- 
sion machinery must be registered in the State ol 
prindpal use A azrtifhteof number will be issued 
uponregisteringthevessel. Thes&numbersmustbe 
dispfayed on your vessel. Some States squh all 
vessels tobenuu&ered&eckwithyourStateboating 
authority for numbering tvquiremenb 

A documented vessel is not exempt Lrom appli- 
cable State or Federal taxes, nor is its operator exemp( 
from compliance With Federal or State eqpipment 
fzar&ge~ts. 

DISPLAY OF NUMBER 

Numbers must be painted or permanently at- 
tached to each side of the forward half of the vessel. 
The Coast Guad a;nd xnany States issue two valida- 
tionsticketzh Theymustbeaffixedwithiisixinchesol 
the registration number. No other letters or :numbers 
maybe displayed nearby. 
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CERTIFICATE OF NUMBER 

Theowner/operatorofavesselmustcarryavalid 
certificate of number whenever the vessel is in use. 
WhenavesselismovedtoanewStateofprincipaluse, 
the certificate of number is valid for 60 days. 

TheCoast Guard issues thecertificateof numbers 
in Alaska. 

NOTIFICATION OF CHANGES 

The owner of a vessel must notify the agency 
whichissued thecertificateofnumberswithin15days 
if: 

a The vessel is transferred, destroyed, aban- 
doned, lost, stolen or recovered. 

o The certificate of number is iost, destroyed 
or the own&s address changes. 

If the oertificate of number becomes invalid for 
any reason, it must be surrender& in the manner 
presaibed .b the issuing authority within 15 days. 

LAtVENFORCEMENT 

Avesselunderway,when haiIedbyiCoast 
Guard vessel is reqdred to heave to, or maneuver in 
suchamannet~t~~aboardingoffi~tocorne 
aboard 

Other Federal, State and local law enforcement 
officialsmayboardand exaxnineyourvessel, whether 
it is numbered, unnumbered or documen ted. coast 
Guard law enforcement personnel may also be found 
aboard other vessels. 
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law Enforcement (continued) 

TheCoastGuardmayirnRoseackilpenaltyupto 
$1,000 for failure to: comply withnumbering requ”h-e 
me&; comply with equipment requirements; report 
a boating accident; or comply with other Federal 
regulations. Failure to comply with theunified Inland 
RUMPS of the Road (Inland Navigation Rules Act of 
1980) can result in a civil penalty up to $S#OO. 

Improper use of a radiotelephone is a criminal 
offense. The use of obscene, indecent or profane 
language during radio communications is punishable 
by a $10,000 fine, imprisonment for two years or both. 
Other penalties exist for misuse of a radio,, such as 
impqeruseof Channel 16 VHF-M 

Channel 16 is a caliiig and distress channel. It is 
nottobe usedforconvefsationorradiochecks. Such 
trafficshouldbeoonductedonanauthotizedworking 
ChsnneL 

OPBRA’I’ING A VESSEL WHlLE INTOXI- 
.CATED became a specific federal offense effective 
January 13,1988. The final rule set standards for 

-~detemining when an individ+ is intoxicalkd. The 
BAC is .lO% (88% in Utah) for operators of m- 
tionalves5elsbelngusedonlyforpleasure. Violators 
am subject to civil penalty not to exceed $1,000 or 
aiminalpenaltpnottos<ceed$5P00,1yearimprison- 
mentor botk 

NEGI&3ENT or (2X-Y NE&GENT OP- 
ERATION of a vessel which endangers lives and 
property is prohibited by law. The Coast Guard may 
impose a civil penalty for negIigent operation. 
GROSSLY NEGLlGENT OPERA’IIO~ is a criminal 
offense and an operator may be fined up to $5,800, 
imprisoned for one year, or botk Some examples of 
actions that may constitute negligent or grossly negli- 
gent operation an3 

0 Operatingaboatinaswimmingarea 
l Operating a boat while under the influence 

of alcohol or drugs. 
0 Excessive speed in the vicinity of other boats 

or in dangerous waters. 
l Hazardous water skiing practices. 
l Bowriding, also riding on seatback, gunwale 

or transom. 

5 



TJZMINATION OF USE 

A Coast Guard boarding officer who observes a 
boat being operated in an UNSAFE CONJXTION, 
specifically defined by law or regulation, and who 
detemlines that an ESPECIALLY HAZARDOUS 
CONDITION exists, may direct the operator to take 
immediate steps to correct the condition, including 
returning to port. Termination of unsafe use may be 
imposed for: 

l lnsufficicnt number of CG Approved 
Personal Flotation Devices (PFDs). 

l Insufficient fire extinguishers. 

l Overloading beyond manufacturers 
recommended safe loading capacity. 

l Improper navigation light display. 

l Fuel leakage. 

l Fuel in bilges. 

l Improper ventilation. 

l lmpmper backfire flame control. 

l Operating in regulated boating areas during 
predetemtined adverse conditions. 
(Applies in 13th CG District Only). 

l Manifestly unsafe voyage. 

An operator who refuses to terminate the unsafe 
use of a vessel can be cited for failure to comply with 
the directions of a Coast Guard boarding officer, as 
well as for thespecificvioiations which were the basis 
for the termination order. Violators may be fined not 
moretl~$I000orhnprisonednotmorethanoneyear 
or both. 

COAST GUARD APPROVED 
EQUIPMENT 

TheCoast Guard sets minimumsafety standards 
for vessels and associated equipment. To meet these 
standards various equipment must be Coast Guard 
approved. “Coast Guard Approved Equipment” has 
been determined to be in compliance with USCG 
specifications and regulations relating to perform- 
ance, construction or materials. 
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PERSONAL FLOTATION DJWICES (PFDs) 

PFDs must be Coast Guard Approved, in good 
and serviceable condition, and of appropriate size for 
the intended user. Wearable PFDs must be readily 
accessible, meaning you must be able to put them on 
inareasonableamountoftimeinanemergen~y(vesse1 
sinking, on fire, etc). They should not be stowed in 
plasticbags,inlockedorclosedcompartmentsorl~ave 
othergearstowed on topof them. Throwabledevices 
must be immediately available for use. Though not 
required, a PFD should be worn at all times when the 
vessel is underway. A wearable PFD can save your 
life, but only if you wear it. 

Boats less than 16 feet in length (iincluding canoes 
and kayaksof any length) must beequipped with one 
TypeI,Il,III.,IVorVPFDforeachpersonaboard. 

Boats 16 feet and longer mu&t beequipped with 
oneTypeIJ&lLiorVforeachpersonab0ardPlLUSone 
Type IV. 

Federal law does not require PFDs oa racing. 
shells, rowing skulls and racing kayaks; State laws 

vary. 

TYPESOFPFDS 

A TYPE I PFD, or OFFSHORE LIFE JACKET 
pmvid& the most buoyancy. It is effective for all 
waters, especially open, rough or remote waters 
where rescue may be delayed. It is designed to tum 
mostunconsciousw earersinthewatertoaface-uppo- 
sition. The Type I comes in two sizes. The aduit size 
provides at least 22 pounds buoyancy, thechild size, 
I1 pounds, minimum 

: rr____--_ -,.. . . . . . - _^____ - ------ - ------- -. --- -..--.._. ..- ___________.___- - -... --. 
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Types of PPDs (continued) 

Ncm-Shore Buoyant Vcrt 

A TYPE II PFb, or NEAR-SHORE BUOYANT 
VEST is intended for calm, inland water or where 
there is a good chance of quick,rescue This type will 
tum!3OMEuncmscious wearers toafawpposition 
in the water. The turning action is not as pronounced 
anditwillnotturnasmanypezsonsunderthesame 
conditionsasaTypeL Anadultsizedeviceprovides 
Rtkast lSl/Zpundsbuo~~,amediumchilds~ 
providesllpounds. InfantandsmalMildsizeseach 
provide at least 7 pounds buoyancy.. 

Plotation Aid 

ATYPEIIIPPD,orFLOTATIONAlDisgoodfor 
z&n, inland water,orwherethereisagoodchan=of 
q&k me. It is designed so weaxrs can place 
:hemselves in a fa~p position in the water. The 
wearer may have to tilt head back to avoid tuming 
ice-down in the water. The Type III has the same 
ninimum buoyancy as a Type II PFD. It comes in 
nanystyks,colorsandsizesand isgenexally themost 
comfortable type for continuous wear. Float coats, 
ishingveskandveskdesignedwithfeaturessuitabIe 
br various sports activities are examples of @is type 
‘PD. 

---._- ---_- % .-_.. 

. . . . . . . . ._. . _ . _ . ..:. . : 

Types of Pm8 (COXIthUd 

A TYPE IV PPD, or THROWABLE DEVICE k 

intended for calm, inland water with Iheavy bat 
traffic, where help is always present. It is (designed to 
be thrown to a person in the water and grasped and 
held by the user until rescued. It is not designed to be 
worn. TypTVdevicesinch~debuoyant cushions,xing 
buoys and horseshoe buoys. 

A TYPE V PPD, or SPECIAL WSE ‘DEVICE is 
intended for specific activities and may be canied 
instead of another PFD only if used a-ding to the 
approval conditions on the hxbel. Some Type V de- 
vices provide significant hypothermia pmtection. 
Varieties indudedecksuik, workvesk,bW sailing 
vests and Hybrid PFDS. 

ATYPEVHYBRIDlNPtATABLEPFDisthe 
IeastbulkyofaIlPFDtypes. ItcontainsasmalIamount 
of inherent buoyancy, and an inflatable dhamber. Ik 

performanceisequaltoaTypel,lGorm~;D(asnoted 
onthePFDlabel)wheninflated. HybridPF33smustbe 
worn when underway to be acceptable 

-----me------.. --. _. ______. ___,____.. - . . . . - . . 



WATER SKIING 

A waterskier, whilebeing towed, isconsideredon 
board the vessel and a PPD is required for the pur- 
poses of compliance with the PFD carriage require- 
menk. Although not required by Federal law it is 
advisable and recommended for a skier to wear a PPD 
designed and intended to withstand the impact off 
hitting the water at high speed as when a skier falls. 
“Impact Class” marking refers to PFD strength, not 
pemnal protection. SomeState laws requireskiers to 
wear a PFD. 

VISUAL DISTRESS SIGNALS 

All vessels, used on coastal waters, the Great 
Lakes, territorial seas and those waters connect& 
directly to them, up to a point where a body of water 
is less than two miles wide, must be equipped with 
visual distress signals. Vessels owned in the United 
States operating on the high seas must be equipped 
withvisualdistresssignals. Thefollowingvesselsare 
not required lo carry day signals but must carry night 
signals when operating from sunset to sunrise: 

0 Recreationalboak less than 16 feet inlength. _. 

l Boats participating in organilRcjt?%nk such 
as races, regattas or marine parades 

0 Open eailhoak leas than 26 feet in length not 
equippedwithpropulsionmachinery. 

l Manually propelled boats. 

PYROTECHNIC VISUAL,~DISTRESS SIGNAIS 
must be Coast Guard Appmved, inserviceablecondi- 
tion and readily accessible. They are marked with a 
date showing the service life, which must not be 
expired. Launchers manufactured before January I, 
L981, intended for use with approved signals, are not 
required tobeCoast Guard Approved. Ifpyrotechnic 
&zvicesareselect~a minimumofthmearere@md. 
i’hat is three signals for day use and three signals for 
light Some pyrotechnic signals meet both day and 
tight use requirements. Pyrotechnic devices should 
x stored in a cool, dry location. A watertight con- 
.ainer painted red or orange and prominently marked 
‘DISTRESS SIGNALS” is recommended. 
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USCG Approved Pyrotechnic Visual Distress 
Signals and Associated Devices include: 

l Pyrotechnic red flares, hand-held or aerial 
l Pymtechnic orange smoke, hand-held or 

floating. 
0 Launchers for aerial red meteors or 

parachute flares. 

NON-PYROTECHNIC VISUAL DISTRESS SIG 
NAlSmustbeinserviceablecondition, readilyacces- 
sible and certified by the manufacturer as complying 
with USCG requiremenk, they include: 

. 
l Orange distress flag 
l Electric distmss light 

Thedistressflagisadaysignalonly. lltmustbeat 
least3x3feetwithabladcsquareandballc~nanorange‘ 
backgroun& Rismostdistinctivewhenattachedand 
waved onapaddleorboathookorflownfiomamast. 

Theelectricdistmss Iightisaccept~fornightuse 
only and must automaticaIly flash the international 
SOS distress signal +-----0). This is an unmistakable 
distresssignaL Astandardflashlightisnotacceptabie 
asavisualdistresssignaL 

Under Inland Navigation Rules, a high intensity 
white light flashing at regular intervals from SO-70 
times per minute is considered a distress signal 
Strobe lights used in inland waters shall only be used 
asaclistresssignal 

Regulations prohibit display of visual distress 
signals on the water under any circumstances except 
when assistance is quired to prevent immediateor 
potential danger to persons on board a vessel 

&l distress signals have distinct advantages and 
disadvantages, no single device is ideal under all 
conditions or suitable for all purposes. Pyrotechnics 
areexceuentdistresssignals,univemallyreoagnized; 
However, there is potential for injury and property 
damage if not properly bandled. These dlevicea pro- 
duceaveryhotflame,theresiduecancausebumsa.nd 
ignite flammable mater&L Pistol launched and hand- 
held parachute flares and meteors have many charac 
teristics of a firearm and must be handled with cau- 
tion. 

11 
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FIRE EXTINGUISHERS 

Approved extinguishers are classified by a letter 
and numbersymbol. The letter indicates the type fire 
the unit is designed to extinguish (Type B design& to 
extinguish flammable liquids such as gasoline,. oii and 
grease fires). The number indicates therelativesize of 
the extinguisher (minimum extinguishing agent 
weight). 

Approved extinguishers are hand-portable, ei- 
ther B-I or 84 dassification and have the following 
d~racteristics: 

Dry 
Foam co, Cltemical Halon 

m {Gals.1 JLBSl {LBSJ 
EM 1.25 4 2 YF 

&II 25 IS 10 10 

Firesctin~l~~aremluiredif;u\yoneormore 
of the following conditions exist: 

*Inboardengines. 

l CIosed compartments under thwarts and seats 
where portable fuel tanks may be stored. 

*Double bottoms not sealed to the hull or 
wIti& are not completeiy filled with 
flotation materiats. 

l Closed stowage compartments in which com- 
bustible or fiammable materials are stored. 

l Permanently installed tieI tar&. Fuel tanks 
~sotheycannotbemovedincaseof 
fire or other emergency are considered * per 
manentiy installed. There are no galion ca 
padty limits to determine if a fuel tank is 
portable. If the weight of a fuel tank is such 
that persons on board cannot move it, the 
Coast Guard considers it permanently 
installed. 

12 

Dry chemical fireextinguishers withoutgaugesor 
indicating devices must be inspected every 6 months 
If the gross weight of a carbon dioxide (CC&) extin- 
guisherisreducedbymorethanlO%ofthenetweight, 
the extinguisher is not acceptable and muat be re 
charged. 

Check extinguishes regularly to ensure gauges 
are free and nozzles are dear. 

Minimum number of hand portable fire extin- 
g&hem required: 

WITH. 
Al’PROlJRD 

VFisElL NO FIXED FXXBD 

LENGrH SXSTiWl SYSTEM 

Lessthan26’ lB-I 0 
26’tolessthan40’ 2EIorlB-II lB-I 

wto6s 3EIorlB-II 2EIorlB-II 
andlB-1 

Coast Guard Approved ext&uishers are 
identified by the foilowing marking on the labeh 
WarineTypeUSCGApproved,Size...,Type.., 
162.203/ . . . I“, etc 
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BACKFIRE FLAME CONTROL 

Gasoline engines installed in a vessel after April 
251940, except outboard motors, must be equipped 
with an acceptable means of backfire flame ControL 
The device must besuitably attached to the air intake 
with a fiametight connection and is required to be 
Coast Guard approved. 

REQUIRED~NONAPPROVED 
EQUIPMENT 

NATURAL VENTILATION . 

All vessels with propulsion machinery that use 
gsoline for fu4 with enclosed engine and/or fuel 
tank compartments built after April 2!5,1940 and 

! before August 1,198O are required to have natural 
ventilation. 

Natural ventilation consists of at least two venti- 
lation ducts fitted with cowls or their equivalent for 
the purpose of efficiently ventilating the biies of 
every engineand fuel tankcompartment At leastone 
exhaust duct extending to the lower portion of the 
bilge and at least one intake duct &tending to a point 
midway to the bilge or at least below the level of the 
carburetor air intake is required. 

Vessels built after July 31, 1973, but prior to 
August1,198O,havenorequirementforventilationof 
the fuel tank mmpartment if there is no electrical 
source in the compartment and the tank vents to the 
outside of the vessel. 

14 

POWERED TTNTILATION 

Vessels built after July31,1980 that have gasdine 
engiM?S, with a cranking motor &irter~, for electrical 
generation mechanical power or propulsion in a 
&sed compartment are required to have a powered 
ventilation system This includes eadl compartment 
with such an engine. 

No person may operateavessel built after Jluly 31, 
1980 with a gasoline engine in a dosed compartment 
unless it is equipped with an operable ventilation 
system that meetscoast Guardstandards. Theopera- 
tor is required to keep the system in operating condi- 
tion and ensure cowls and ductingare not block& or 
torn. 

S&ND SIGNALTJNG DFWICE!3 

Regu1ationsdonotspecificallyrequirevesselsless 
than 12 metas to caq a whistle, horn pr bell. Hdw- 
ever, the navigation rules require sound signals to be 
madeundercertain dmu.nstances. Meethg,crossing 
and overtaking situations described in Navigation 
RulessectionareexamplesofwhensoundsignaJsare 
required. Recreational vessels are also required to 
M>undfogs~duingperiodsofredu~visibility 
Therefore, you must have some means of makiig an 
&dent sound signal. 

Vessels 12 meters or more in length are rec@nxi 
to carry on board a power whistle or power horn and 
abelL 

i 
I 

Typea of Sofmd 
signdung 
DeVi#Y 



NAVIGATION RULES 

The Navigation Rules establish actions tobe taken 
by vessels to avoid coIlision. The vessel operator is 
responsible for knowing and following applicable 
navigation rules. Thefollowingdiagramsdesaibethe 
whistlesignals and actions to be taken by recreational 
vcssets in a crossing, meeting and overtaking situ- 
ation. These are basic examples, for further informa- 
tion tinsuIt the NAVIGATION RUtEs international 
- Inland (COMDTINST M16672.2A.l. 

CD---, 
1shatEilast(lsec) 

OveftakingSituatiom (1 aec) 

International Rules apply outside establiihed 
Iinesofd&xircationandInlandRulesapplyinsidethe 
lines. Demarcation lines ate printed on most naviga- 
tional charts and are published in the Navigation 
Rules. 
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NAVIGATION LIGHTS 

Recreational vessels are required to display navi- 
gation lights between sunset and sunrise and other 
periods of reduced visibility (fog, rain, haze&c). The 
U. S. Coast Guard Navigation Rules, International - 
Inland encompasses lighting requiremenk for every 
description of watercraft. The information provided 
here is intended for power-driven and sailing vessels 
less than 20 meters. 

POWER DRIVEN VESSELS 

-l - 
-2 n. 

Power-driven vessels of less than 20 meters, shall 
exhibitnavigalionlighkasshowninF~1. Vessels 
of less ff tan 12 meters in length, may show the lighk 
ineitherF~lorJZgure2 

P0~erdriven~essels0fles~than7m~~~who~e 
maximumspeedcannotexceed7knokmayexhibitan 
all-round white light, and if pra&icable sidelights 
instead of the lights presaibed above, in Intema- 
tional Waters only. 

Sailing ,ves.sels operating under machinery, or 
under sail and machinery are considered power- 
.dxiven and must display the lights prescrilxxl for a 
power-driven vessel. 

SAILINGVESSELSANDVESSELSUNDER 
OARS 

sailing vessels less than20 metem exhibit naviga- 
tionlighkshowninQures3or4ormaybecortined 
in a single lantern carried at the top of the mast as 
shown in Figure 5. 

Sailing vessels less than 7 metem may carry an 
electric toti or lighted lantern showing a white light 

17 
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Sailing Vessels and Vessels Under Oars k~~tinuedl 

to be displayed in sufficient time to prevent colliiion 
(see @ye 61, if practicable, the lights prescrii for 
sailing vessels less than 20 meters should be dis- 

PlaYed* 

Vessels under oars may display the lights pre- 
scribed forsailingvessels, but if not, must have ready 
at hand an electric torch or lighted lantern showing a 
white light to be shown in sufficient time to prevent 
dUsion (see Figure 6). 

LIGHlSFORANCHOREDVBSSEIS 

Power-driven vessels and sailing vessels at an- 
chor must diiplay anchor lights. An anchor light for 
a vessel less than 20 meters in length is an all-round 
white light visible for 2 miles exhibited where it can 
bestbeseen. 

Vessels less .than 7 meters are not required to 
display andtor lights unless anchored in or near a 
narrow channel, fairway or anchorage or where other 
vessels normally navigate. 

Anchor lights arenot required onvessels less than 
20 meters, andiored in ape&l anchorages designated 
by the Secretary of Transportation in Inland Waters. 

18 

Vessels under sail also being propeLled by machin- 
q, must exhibit forward, where it can best be seen, a 
~&cd shape, apex down (See Elgure 7l. Vessels less 
&an 12 metes am not required to exhibilt the dayshape 
m Inland Waters. 

DJS’ING OPERATIONS 

The Navigational Rules require vessels restricted in 
ability to maneuver to display appropriate day shapes. 
Tomeetthis. nquirement reaeational wssela engaged 
in diving activities may exhibit a rigid replica of the 
international code flag “A” not less than one meter in 
height (See Figure 8). 

This requirement does not affect the use of the ned 
andwhitediver’sflagw~~~y~~~~~~teor 
iocal law to mark the divefs location undler water. The 
“A” flag is a navigation signal advertking the vessel’s 
restlicted maneuverabiity. It does not ,pertain to the 
diVt?G 

DAYSHAPES 
RBQDIREDBBTWBBN SDNRISEANDSUNSET 

The operator of each seIf-propelled vesseI 12 
~~ormoreinlengthisrequiredtocanryonboard, 
and maintain for ready reference, a mpy of the Inland 
Navigation Rules while operating on Inland waters, 
sqbject to a penalty for faihue to comply of not more 
than$5,tXlO. Copiesoftherules maybeobtainedfrom 
the Superintendent of Documents, u. s. c;overnmel~t 
Printing Office, Washington, D. C. 20402 (tek (202) 
783-3238). Stock number0!%-012-0020!5-3, $6.00 each. 

.............. ........... _ ...... 
... ... 

..... . . ... 
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POLLUTION REGULATIONS 

The Refuse Act of 1899 prohibits throwing, dis- 
charging or depositing any xefuse matter of any hind 
(induding tiash, garbage, oil and other liquid pollut- 
ants) into thewaters of theunited States. TheFederal 
WaterPoIlutionControlActprohibits thedisdxqeof 
oil or hazardous substances which may be haunfu1 
into U. S. navigable waters. You must immediately 
notify the U. S. Coast Guard if your vessel discharges 
oil or hazardous substances into the water. Call toll- 
free 800-424r8802 (In Washington, D. C (202) 267- 
2675). Report the following information: 

a. location c. size e. substance 
b. source d. color f. timeobserved 

Avoid flame, physical intact or inhalaCion of 
fumes near any source of @h&ion 

Regulations issued under the Federal WaterPol- 
lu tion Control Act require all vessels with machinery 
propulsion to have a capacity to retain oily mixhues 
onboard. Afix~orportablemeans to discharge oily 
waste to a reception facility is required. A bucketor 
bailer is suitable as a portable means of disdwghg 
oily waste on recreational vessels. 

No person may intentionally drain oil or oily 
waste from any source into the biie of any vessel 

Vessels 26 feet in length and over must display a 
placard at least 5 by 8 inches, made of durable mate- 
rial+ fixed in a conspicuous place in the xnacliinery 
spaces,oratthebiiepumpax&olstation&atingthe 

DISCHARGE’OF OIL PROHIBITED 

The Federal Water Pollution Contml Act 
phibits the dischargeof oil oroilywasteinto 
or upon the navigable waters of the United 
States or the waters of the contiguous zone if 
sud~dischargecausesafilmorsheenupon,or 
diiioration of, the surface of the water, or 
causes a sludge or emulsion beneath the sur- 
face of the water. Violators are subjj to a 
penalty of $SxKH). 
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Marine Sanitation Devices 

Allrecteationalboatswithinstalled toilet facilities 
must have an operable marine sanitation device 
(I&D) on board. Vessels 65 feet and under may use a 
Type I, IX or III MSD. Vessels over 65 feet must install 
aTypeIIorIIIMSD. AllinstalledMSDsmustbeCoast 
Guard certified. Coast Guard certified devices areso 
labeled except for some holding tanks, which are 
o&fied by definition under the regulations. 

REPORTING BOATING ACCID:ENTS 

AlI boating accidents or accidents resulting from 
the use of related equipment (which meet the criteria 
below), must be reported by the operator or owner of 
the vessel to the proper marine law enforcement 
authorityfortheStateinwhichtheacxidentt~ 

.i _ ._.. 

A4MEDIATENOTIFICATIONREQUlREDFOR 
FATAL ACClDENTS. If a person dies or disappears 
as a result of a recreational boating a&dent the near- 
est State boating authority must be notified without 
delay, pmvidii the following information: 

l Date, time and exad location of the 
accident; 

l Name of each person who died or . 
disappeared; 

l Number and name of the vessel; and 
o Names and-addresses of the owner and 

operator. 

AFORMALREPORTOFAFATALI’lYMUSTBE 
FILEDWITHIN48HOURS. If,asaresultof;aboating 
or related equipment accident, a pe.monsust;ains inju- 
ries that require more than first aid, a formal report 
mustbefiki. 

ACCIDENTS INVOLVING MORE THAN $200 
DAMAGEMUSTBEREPORTEDWITHINI.ODAYS. 

_ A formal report must be made if property damage 
exceeds $200; or there is a complete loss of a vesseL 

If you need further information regarding acci- 
dent reporting, please call the Boating Safety Hotline, 
800-2683647~ 
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I RENDERING ASSISTANCE 

The master or person in duuge of a vessel is 
obligated by Iaw to provide assistance that can be 

I 

safely provided to any individual at sea in danger of 
being lost, and is subject to a fure and/or imprison- 
ment for failure to do so. 

ADDITiONAL EQUIPMENT AND 
ADVICE 

As theoperatorand/orowneryouareresponsibIe 
for the prudent and safe operation of your vessel, and 
for the lives and safety of your passengers and others 
around you. You should become familiar with Bed- 
eral, State and local rules and regulations regarding 
safe boat operation and attempt to learn and practice 
good seamanship, boathandling, navigation and pi- 
loting&c _ . 

Be&&s meeting the legal xequirements, prude+ 
boaters carry additional safety‘equipment. 

ADDITIONALMBANS OFPROPULSION 

Vessels less than 16 feet should carry aSternate 
propulsion, sudt as a paddle or oats. If an alternate 
means of mecha+al propulsion is carried it should 
use a separate fuel tank and starting sounx than the 
main propulsion motor. .....~ 

ANCHORING 

AII vessels should be equippedwith an anchor 
and line of suitable size &d length for the vesseI and 
waters in whidl it is being operated. Choose the right 
anchor for your vessel and the type of bottom you 
expect to be anchoring in. 

Toanchor,bringthebowintothewindorcument 
and put theengineinneutral. When thevesselcomes 
to a stop, Iower, do not throw, the anchor over the 
bow. The anchor line should be 5 to 7 times the depth 
of water. 

f 
UGHIHIElOM 
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STERNANCHO~G .. 

Anchoring a small boat by the stern has caused 
many to capsize and sink The transom ii usually 
squared off and has less freeboard than the bow. In a 
current, the stem can be pulled under by the force of 
the water. The boat is also vulnerable to swamping by 
waveaction. Theweightofamotor, fuel tanl~orother 
gear in the stern increases the risk Do not anchor by 
the stem!1 

BAILER 

All vessels should carry at least one effective 
manual device (portable bilge pump, bucket, scoop, 
etc.) for. bailing water, in addition to any in&&d 
electric bilge pump. 

FIRsTAm 

As the operator of a smali boat you should con- 
sider taking a First Aid course and becoming profi- 
cient in its application. A fist aid kit and manual, 
bandages, gauze, adhesive tape, antiseptic, aspirin, 
etc. is suggest& 

LOADING YOURVE!SSEL 

Keep the load low and evenly distributed. Do not 
exceed the W. S. Coast Guard MaximumCapacities” 
label. If there is no capacity label use the following 
formula to determine the maximum number of per- 
somyoucansafelycarryiltcahn waltec 

L Length 

. Average Weight 150 Ibs per person 

People= +!!!! 

T 
Eidth 

1 

Length is determined by measuring in a straight 
line from the foremost part to the aftermost of the 
vessel, parallel to the centerline, exdusive of sheer. 
Bowsprits, rudders, outboard motors and similar fit- 
tings are not induded in the measurement. 
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I FUELING PRECAUTIONS 

pill portable tanks off the vessel. Close all hatches 
and other openings before fueling. Extinguish smok- 
ing materials. Secure all electrical equipment, radios, 
stoves and other appliances. Secure all engines and 
motors. 

Wipe up any spilled fuel immediately. Open all 
hatches to air out the vessel. Run the blower five 
minutes, and then dreck the bilges for fuel vapors 
before starting the engine. NEVER start the engine 
until all traces of fuel vapors are eliminated. 

PUELlTANKS 

Ensure portable fuel tanks are constmcted of 
sturdy material and in good andition, free of exces- 
sivecorrosion and do not leak Thevents on portabIe 
tanks must @e operable and the tanks should have a 
vapor-tight, leak-proof cap. Do not allow excessive 
movement of portable tanks. 

Permanent fuel tanks and lmes should be free of 
cotxGonand mustnotleak. Tanksmust bevented to. 
the outside of the hull. The fill pipe and plate must fit 
tightly and be located outside of dosed compart- 
F=ts. 

FUELMANAGEMENT 

Practice the “One-Third Rule” by using one-third 
of the fuel going out, o&hird to get back and one- 
third in reserve. 

CAREAND MAINTENANCE 

AR equipment and supplies should be properly 
secured. Keep decks and other spa= dean, free of 
dutter and trash. The vessel should be free of fire 
hazards with dean bilges and in good condition. 
Inspection and requhed maintenance .on a regular 
schedule wiIl ensure the huII and SUp3’dNdUre 
remain sound. Ensure all repairs are made properly 
and with marine rated parts. You should carry a few 
tools, spare parts and learn how to make minor re- 
pail-S. 

PLOATPLAN 

TelI a friend or relative where you are going and 
when you plan to x&urn. Make sure they have a 
description of your vessel and other information that 
wiIl make identification easier should the need arise 
An example is provided ,on the inside front cover. 

WEATWER 

Chedc weather repoti before leaving shore and 
remain watdtful for s@is of bad weather. Become 
famiUar with National Weather service Storm Advi- 
sory Signals and know where they are displayed. 

SMALL BOATS AND WATER ACTIV’Pm 

Most hunters and anglers do not think of them- 
selves as boaters. But many use smaiI semi-v hull 
vessels, flatbottomjonboatsorcanoes topursuetheir 
sport. These boats tend to be unstabIe and easily 
capsized. Capsizings, sinkings, and falls ovexboaxd 
account 70% of boating fatalities and am directly 
relatedtopoorstabilitpl.~Thesefactsmeancarr!mustbe 
usedinoperatingsmaUboats.Youmusthaveagreater 
awareness of the boat’s limitations and the skill and 
knowledge to ovemome them. 

Standinginasmallboatmisesthecenterofgrav- 
ity, often to the point of cap&hag. Standing for any 
reasonorevenchangingpositioninasmallbo;itcanbe 
dangerous,asissit@gonthegunnelsorseatbacksor 
inapedestalseat whileunderway. Awaveorsudden 
hum may cause a fail overboard or capsizing because 
of the raised center of gravity. 
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SURVIVAL TIPS 

It is a common belief that someone dressed in 
heavy clothingorwadem willsinkimmediately if they 
fall overboard. This is not true. Air trapped in clothing 
provides considerable flotation, bending the knees 
willtrapairin waders,providingadditionalflotation. 
To stay afloat, remain calm, do not thrash about or try 
to remove clothing or footwear,.this leads to exhaus- 
tion and increases the loss of air that keeps you afloat. 
Keep your knees bent, float on your back and paddle 
slowly to safety. 

HYPOTHERMIA 

Hypothermia is the loss of body heat, immersion 
in watcrspeeds the loss of heat. If your boat capsizes 
it will Iikely float on or just below the surfam Vessels 
built after 1978 will support you even if fixli of water 
or capsized. To reduce theeffects of hypothermia get 
in or on the boat. Try to get as much of your body out 
of the water as possible. If you can’t get in the boat a 
ITD will enable you to keep your head out of the 
water. Thii is very important because about 50% of 
body heat loss is from the head. 

SUDDEN DISAPPEARANCE 
SYNDROME 

Sudden immersion in cold water can induce 
rapid, uncontmlled breathing, cardiac arrest, and 
other life-threatening situations which can result in 
drowning. Wearing a PFD will prevent this. If you 
must enter the waler, button up your clothing, wear a 
I’FD, cover your head if possible and enter the water 
slowly. 

COLD WATER DROWNING 

It may be possible to revive a drowning victim 
who has been under water for considerable time and 
shows no signs of life. Increasingly numerous docu- 
mented cases exist where victims have been resusci- 
tated with no apparent harmful effects after long 
immersions.StartCPRimmediateIyandgetthevictim 
to a hospital as quickly as possible. 
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CONVERSION OF METRIC 
TO 

U. S. UNITS 

Metric Measure Feet in Decimals Feet and Inches 

50 Meters fh4) 
20 Meters (MI 
12M 
10M 
8M 
7M 
6M 
5M 
4M 
25M 
1M 

164.0 ft. 
65.6 ft. 
39.4 ft. 
32.8 ft. 
26.2 ft. 
23.0 ft. 
19.7 ft. 
16.4 ft. 
13.1 ft. 
8.2 ft. 
33 ft. 

1H1/2” 
65’7 l/2” 
394 l/2” 
32’9 3/4” 
26’3”’ 
23’11; l/2” 
19’8 l/4’ 
16’4 13/4” 
13’1 l/2” 
8’2 1. /2” 
3’3 1. /4” 

Boating Safety is no accident. ‘To build 
sound knowledge, proficiency axed Confi- 
dence, the keys to safe boating, take a boat- 
ing safety course. 

Br 
_,. Coast Guard 

&xii&g &fkty Hodine: 
8W-368-5M7 

For more infoxxnation can boating safety 
and boating courses, contact your State 
Boating Agency, local Coast Guard 
District or call the Boating Safety Hot- 
line. 
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Material Safety Dada Sheets Collection: 
Genium Publishing Corporation 

1145 catalyn StrtXt Sheet No. 316 
Schencctady,NY 12303-1836 USA Benzene 

(5 18) 377-8854 
Issued: llI78 Revision: E. 8190 

BeXlZl%Ca100%* 

1989 OSHA PELa 
(29 CFR 19 10.1000. Tabk Zl-A) 
8-hrlWAzlppm,3mg/m’ 
15-minSTELzsppn& lSmg/m’ 

198940 ACGM 
Ttv-TwA 10 ppm, 32 n&n? 

(29 CFR 19lO.lOfIO. Tabk Z2) 1988 NIOSH REIS 
S-hrTWA: 1Oppm TWA: 0.1 ppm, 03 mg/m’ 
Acceptable Ceii Concem&om 2.5 ppm Ceiling: 1 pptq 3 mgh’ 
Acceptabk Maximum Peak: SO ppm (10 min)t 

l985-86 Toxklty Data+ 

blood (other changes) and nutritional and gmss metabo- 
~CbodY~increast) 

Rg&zez 2 mg admnustemd over24 hr produ&sevffe 

C&mica1 Incom~tibpltk+ B.enzene explodes on contact with diiane, permanganic acid. bromine pentafluoride, pefoxodisu&k acid, and 
~;~m;“sulfurtc acid. It sgnnes on contact -with diox 

. eaame forms ~uvc explosive nuxture WI 4 
genpifluonde. dioxygcnyl teu$uorobotate, +ine heptafluond+ and sodium pero.xide 
&me pents&mdc ozonq bquid oxygen. silver perchlorate, muyl 

acid, and arsenic pentafiuonde + potassuun me&ox& (explodes above 30 ‘C). A vigorous or incandescent reaction occur WI .gf$l~Nmc 

trifluoride. uranium hexaflaorid~ and hydrogen + Rsney mckel [above 410 ‘F (210 
Conditions to AvoM: Avoid heat and ignition sources. 

C)]. Bauene is incompatible with oxidizing materials. 

1 Haxar+s Products of Decomposltba: Thermal oxidative decompositieo of benzene can produce toxic gases and vspors such as carbon 



No. 316 Benzene 8m 

@pf: Gently lift the eyelids and flush hnmcdiatcly and continuously with hoding amounts of w* unfiI transported to an emergency medical 

skin, c&sulti physicii Wash affected ar& with soap arid water. 
Inhalation: Remove exposed person to fresh air. l5nergency pemomrel should pmtect against inhaktion exposum. Provide CPR to support 
l?dhingorcimuktionas necessary. Keep awake and hensport to amcdical facili 
Ingestion: Never give any&ing by mouth to an Ii- 
fataI.Calla hysicmnimmediate 

mtxmsckus or contii puson. mgcstc& do nf2c induce romithg since aspirtin may be 

After first &I, get ap~txrpriate 
. 

t 
Ph sldan’s Note: Ev 

3. 

-plant, paratnedk, or cotnmttnlty medkal support. 
uate chronic cxposuru with a CBC, peripheral n, and retlcubGyte count for signs of myelotoxici 

~yrndicatorsofleulraniawithabonemcmowbiopry.~Urinaryl~~~m~beosedfarbiologicalmonitoringo reuntexposum. r 
. Follow up any 

Acute mariaget is prharily supportive for CNS deprearion. 

pasonnel~allireatandignition~urces.udpmvideadequatcv~~Cleanoppasamel~uMprotectagainstvapahrhaIation.eyc 
contact, and skin absopbn Absorb as much benzene as possible with an inert, noneomhustibk material. For large spills, dike far ahead of spill 
andc;qntainliquidUse~~~tooktopl~wasteliquidor~~intoclosawe~fordisposalKcepwasteontofconfined 
spaces swa$ as sewers. watash&, and waterways because of e 
Dkpoaah contact your supplier or a licensed contrm for dtztzdr& 

losion danger. Follow clpplicsble OSHA regulations (29 CFR 1910.120). 

EPA Deslgnatlons 
‘ens. Rdlow applkable Federal, state, and local regulations. 

Listed as a RCRA Hazardous Waste (40 CFR 26133). Hazardous Waste No. UOl9 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4). Regoitabe Qua&y (RQJ: 1000 lb (454 kg) [* per Clean Water Act, Sec. 307 (a), 

311(b)(4),112;andperRCRA,Sec.3001] 
SARA Extrcmcly Hazardous Sutistance (40 CFR 355): Not listed 
Listed as SARA Toxic Chemical (40 CFR 372.65) 
OSHA Deslgnatlous . 
Listed as an Air contammant (29 CFR 1910.1000. Talks 2-l-A and Z-2) 

Goggles: Wear protective eyeglasse.s or cknical safety goggles, pa OSHA eye- and fsa-proteotion regulations (29 CFR 1910.133). 
Respiratorz Seekpofe&mal advice prior to respirator sekuion and use. Follow OSHAr@ratorregulations (29 CFR 1910.134) and, ifneces- 

using this material especially before eating, drmking, 

Storage Requirements Store in tightly closed containers in a cool, dry. well-ventilated area away from all heat and ignition sources and 
lmmpible mate+. Cautio$ Benzene vqor may form aplosive mu%ns in air. To prevent static sparks. electrically gnntnd aud bond all 
c an$cqmpmeat used m.shipping, receiving, or.Tferring cperaticms in pmduction and storage areas. When opening or ckxmg 

contamers, USC nonspaxkmg tools. Keep fue wrtmgrmhers rcaddy avaikbk. 
Engineering Control Because 
dangers.Mii 

OSHA specifically regulates benzene (29 CFR 1910.102Q educate workers about its potential hazards and 
all possible exposures to carcimgerts. If Possibk, substitute less toxic solvents fat benzene, use this material with extreme 

caution and only if absolutely essential Avoid vapor inhalatton and skin and eye contact. Use only with &q+e ventilation and appmpriate 

IzTi 
sonal protective gear. Institute a respiratoty protection program that includes regular train&, malntemmce. impection. and evahuuion 

gnate regukted areas of benzene use (see legend in the box below) and label benxne containers with “DANGER, CONTAINS BENZENE, 
CANCER HAZARD.” 
Other Precautions: Provide preplacement and periodic medical examinations with emphasis on a history of blood disease or previous exposure.. 

Transpo&<~~$ (49 6FR 172101, .lOZ) 
DOT Shipping Name: Benzene 
DOT Hazard Classz Flammable liquid 

IMO Shipping Name: Benzene 
IMO Hazard Class: 3.2 

1 ID No.: UN1 114 
30T Lpbeb Flammable liquid 
3OT PackagIng Exceptions: 173.118 
DOT Pa&aging Requirements: 173.119 

ID No.: UN1 114 
IMO Label: 
I-MDG Pacwx2gd 

I DANGER 

BENZENE --- __.-.-- 1 
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No. 23 

CADMIUM 
(Revision C) 
Issued: Se tember 1977 

GENWM PUWSH~NC CORP. Revised: ovemlber 1988 8 

Material Name: CADMIUM 

Description (Orlgln/Uses): Used in electroplating other metals; in dentistry; in alloys; in nickel-cadmium 
batteries; and in reactor control rods. 

3lo 
- 

@ 
Genium 

Other Designations: Cd; CAS No. 744w3-9 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the ChemicuZweek 
Buyers’ Guide (Genium ref. 73) for a list of suppliers. 

HMIS 
Rl 

F : 
R ai I 4 

pPC* Sl 

Q&&q&AS No. 7440-43-9, ca 100% 

8-I-Ir TWk 0.1 mg/m’ (Cd Fume) 
Ceiling: 0.3 mg/m’ (Cd Fume) 
B-HrTWA: 0.2 mg/ms (Cd Dust) 
Ceiling: 0.6 mg/m’ (Cd Dust) 

ACGIH NE,* 1988-89 
TLV-TWA: 0.01 mg/m’ (Cadmium and Compounds, es Cd) 
ACGIH A2, Suspected Human Carcinogen 

ACGIH TLVs, 1988-89 
TLV-TWAz 0.05 mg/m’ (Cadmium Dusts .and Salts, as Cd) 
TLV-Ceiig: 0.05 mg/m’ (Cadmium Oxide Fume, as Cd) 
TLV-TWA 0.05 mg/m’ (Cadmium Oxide Production) 

Toxicity Data** 
Human, Inhalation, I&: 39 mg/ms (20 Minutes) 

*Notice of Intended Changes, Geniumreference 116, p. 39. 

Appearance and Odor: A soft, blue white, malleable, lustrous metal that can be cut easily with a knife; odorless. 
Comments: Cadmium has a sign&ant vapor pressure of 0.000021 torr (corresponding to 0.12 mg/n?) at 3 15’F (157’C). Heating this metal 
without using eorreet engineering eontmls and/or personal pmteetive equipment can result in overexposure. 

:~‘~~~.~ :~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I * 

Extinguishing Media: *Cadmium metal burns readily in air if it is heated. As with most metals, the reactivity/dust&oud+xplosion hazard 
increases as the cadmium metal becomes more finely divided In fact, finely divided, powdered cadmium metal can be pymphoric (it burns. 
spontaneously in air without any source of ignition). Carbon diixide, dry chemical, or sand are recommended extinguisbinlg agents fa 
cadmium fii. Unusual Fire or Explosion Hazards: Cadmium dust can explode during a fire. Massive cadmium metal does not present 
this potential explosion hazard; however, certain work operations such es grinding, welding, or cutting, can produce dust made of finely 
divided cadmium particles. Warning: Do not create a dust cloud of cadmium particles. especially during cutting, grindmg, or welding 
operations. Special Fire-fighting Procedures: Wear a self-eontaincd breathing apparatus (SCBA) with a full facepiece qerated in the 
pressure-demand or positive-pressure mode. 

Stability/Polymerization: Cadmium is stable in closed containers during routine operations. Hazardous polymerization c:annot occur. 
Chemical Incompatibilities: Cadmium reacts dangerously with ammonium nitrate, hydrszoic acid, tellurium, and zinc (Genium ref. 84). 
Conditions to Avoid: Avoid all exposure to sources of ignition and to incompatible chemicals. Hazardous Products of IDecomposi- 
tlon: When heated, which is likely during fves and work operations such as welding and machiig, cadmium metal can (decompose into 
cadmium metal fume and cadmiumoxide fume. 

Carcinogenicity: The ACGIH classifies cadmium and its compounds as suspected human carcinogens (group A2); the IARC lists them 
as probable human carcinogens (group 2B); and the NTP classifies them as anticipated human carcinogens (group b). Summary of 
Risks: Heating cadmium metal produces intensely irritating cadmium metal fume. The acute effects of its excessive inhalation, which 
include severe tracheobmnchitis, pneumonitis, and pulmonary edema, are life threatening and are usually delayed for seve:ral hours; their 
mort.aIity rate is about 20%. Nonfatal pneumonitis has resulted from exposure to 05 to 25 mg/m’; a fatality has been reported for five hours’ 
exposure at 9 mglm’ and for 1 hour’s exposure at 40 to 50 rngim’. There is no warning discomfort or immediate irritation Ii-am exposureJo 
cadmium fume. Acute gastmenteritis and symptoms of metal fume fever are associated witi even lower acute exposure. Symptoms of acute 
overexposure include excessive salivation, a dry, burning throat headache; aching muscles; coughing; chest tightness and pain; nausea; 
chills, and fever chills; and fever. Medical Conditions Aggravated by Long-Term Exposure: Noue reported. Target Organs: Skin, eyes 
respiratory system, kidneys, and blood. Primary Entry: Inhalation, skin contact Acute Effects: Set Summary of Risks. above. Chronic 
Effects: Long-term, chronic inhalation of cadmium dust, salts, or fume causes chronic cadmium poisoning characterized by a distinctive, 
nonhypertrophic emphysema with or without renal tubular injury, accompanied by the urinary excrctioo of a protein with .a molecular weigh! 



birth weight among babies of women exposed to cadmium have been noted.) Danger: Continued overexposure tiom inhalation causes in-e- 
versible renal tubular damage. Cancer, anemia, eosinophilia, anosmia, chronic rhiiitis, yellowed teeth, and bone changes have been reported. 
Bone pain in the ribs, backbone, and femur is common; disorders of calcium metabolism develop; and kidney stones and p~lm~nia)l fibrosis 
have been described. FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with flooding amounts 
of running water for at least 15 minutes. Skin. Rinse the affected area with flooding amounts of water, then wash it with soap and water. 
Inhalation. Remove the exposed person to fresh air, restore and/or support his or her breathing as needed. Have qualified medical personnel 
administer oxygen as required. Ingestion. If a physiciin is not readily available, give the exposed person 2 to 3 glasses of water to drink and 
induce vomiting. A physician may administer a gastric lavage followed by saliie catharsis. Comments: A comprehensive medical pmgnun 
is advised for those who work with cadmium or its compounds. This should include chest X rays and forced-vital-capacity tests. Get med- 
ical help (in plant, paramedic, community) for all exposures Seek prompt medical assistance for further treatment, observation, and 
support after fiit aid. Note to Phvsician: Chelation theranv may be useful in treatment: calcium disodium edetate and nermillamine are rec- 

Spill/Leak: Notify safety personnel, evacuate u~ecessary personnel, eliminate all sources of ignition immediately, and provide adequate 
ventilation. Cleanup procedures must not create dusty conditions. Pick up the spilled material using vacuuming, mopping, or wet-sweeping 
techniques. Cleanup perso~el need protection against inhalation of dust and fame (see sect 8). Waste D&osalr Contact your suplplier or a 
licensed contractor for detailed recommendations. Follow Federal, state, and local regulations. Concentrated solutions of cadmium waste can 
be precipitated with lime and collected by filtration. Effluent should be treated as needed to reduce the concentrat.ioo of the cadmium to a 
level that is within regulatory compliance limits. 
~33&4D~i nations 

Kir Contaminant (29 CFR 1910.1000 subpattz). 
EPA Designations 40 CFR 302.4) 
RCRA Hazardous 4 aste, No. DO06 (40 CFR 261.24 [Characteristic of EP toxicity]) 
CERCLA Hazardous Substance, Reportable Quantity: 1 lb (0.454 kg), per the Clean Water Act (CWA), 8 307 (a). 
$~~~~:~~~~~~,,~~~~~~~~~~E~~I~~~~~~R~~I~~~~~~~~~~~.~~~ 

. . . . . . . . . . . . . . . . . ..._...? .._..__. .,,_. :. 
Goggles: 
shield. 

Always wear protective eyeglasses or chemical safety goggles. Where splashing of a cadmium solution is Possible, wear a full face 
Follow GSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIGSH-approved respirator per Genium 

zference 88 for the maxim urn-use concentrations and/or the exposure limits cited in section 2. Follow GSHA respirator regulations (29 CFR 
1910.134). For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Wamlng: Air- 
Yrifying respirators will not protect workers in oxygen-deficient atmospheres. Others Wear impervious gloves, boots, aprons, and gaunt- 
%s, to prevent prolonged or repeated skin contact with this material Veotllatlon: Install and operate general and local maximum explosioo- 

flof ventilation systems powerful enough to maintain airborne levels of cadmium below the GSHA PEL 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 recommnedations. Safety Statioons: Make emergency eyewash station& safety/quick- 
drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lensei 
may absorb irritants, and all lenses umcentrz& them. Do non wear contact lenses in any work area Remove contaminated clothing and 
launder it before wearing it again; clean this material from your shoes and equipment. Do not wear work clothes home. 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 quipment. Avoid transferring it from your hands to your mouth while eating, drinking, or :smoking. 
DO not eat, drh& or smoke in any work any. Do not inhale cadmium fume. Do not expose individuals with lung, liver, kidney, and blood 
ailments to cadmium until such exposure is approved by a physician. 

Storage/Segregation: Store cadmium in closed containers in a cool, dry, well-ventilated area away from sources of ignition and strong 
oxidizers. Frotect containers from physical damage. Avoid storage situations where corrosion can occur. Keep powdered cadmium im 
closed containers; prevent the airborne diqersioo of Powdered cadmium. Engineering Contt~ls: Make sure all engineering systems 
(Production, transportation) are of maxim urn explosion-proof design. Ground and bond all containers. pipelines, etc., used in shipPing, 
transferring,‘reacting, producing, and sampling operations to prevent static sparks. Other Precriutions: The toxic effects of cadmium are 
influenced by the presence or absence of other elements such as zinc and selenium If these materials are present in the workplace, tzful 
evaluation of any exposure to cadmium is required to understand any contributing factors. 

Hazardous Materials Table (49 CFR 172.101): Not Listed 
Optional Hazardous Materials Table (49 CFR 172.102) 

ID No. UN2570 

IMO Shipping Name: CadmiumCompounds 
IMO Hazard Class: 6.1 
KM0 Labels: Poison or Saint Andrew’s Cross (X)+ 

*Harmful-Stow away from Foodstuffs (IMO Label, Materials of Class 6.1 Packaging Group III). 

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

hd@11018(s as lo lhe suitability of infcnmafioa herein for put-&es& ‘Purposes= 
n-y puchlsu’t raponsibility, llwrefm although reascaable un has 

’ Prepared by PJ Igoe, BS 

bozn Iskm in the preparalion of such infotmation, Gcaium Publishing Corp. 
0Xk.d~ IlO W~~idia, ttlskc~ no tftp~senta(ioas lad %SU~Q no ~pdbilily 1 Industrial Hygiene Review: DJ Wilson, CIH 
2slothe accuracy or suitability of such information for application lo I 

pknchds intended purposes or for cons~ ofitruse z 1 Medical Review: W Silverman. MD 
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Material Safety Data Sheets Collection: 

Sheet No. I33 
Chromium Metal/Powder 

Issued: 3181 Revision: A, 1 l/89 
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Chromium MetaFPowder Description: Obtained from chrome on. chmmite (FeC rzO,), by ekctml$is of chromium R 1 Genium 
solutiooh, by direct reduction (ferrochrome), and by reducing the oxide with finely d ividedcarboaorahtminam.Uscd for I 4 
chromeplating other metals; for greatly increasing metal resistance and durabii; in xnanuf~ chrome-steel or 
chromenickel-steel alloys (stainless steel); as a constitnent of inorganic pigments; as pmtective coating for automotive 

and equipment accessories; aud in nuclear and high-temperature research. 
Other Designations: Chrome; Cr; CAS No. 744047-3. 
Manufacturer: Contact your supplier or distributor. Consult the latest C&micubv&&yerti Guide (Gctdum ref. 73) 
for a suppliers list. ii r 

pPG* 
*seca 

Chromium metal/powder, ca 100% 

OSHA PEL ACGHI TLV, 198&89* 
8-hrTW/k 1 tng/m’ TLV-TWA: 0.5 mg/m’ 

NIOSH RRL, 19871 
8-hr TWA (for chmmimu metal 

and insoluble salts): 1 mg cdm’ 

Toxicity Data* 
Rat, impIant, n>,: 1200 clg/kg body weight 

administered intetmittently aver six weeks 

* This TLV is applicable to Cfa aad Crs cornpour&. For water soluble and water-iasotubte CrJ, the S-hrlWA ia 0.05 rag Cr ‘%a’. Ceftain w&er-iasoluble CrJ 
compounds (zinc ckuuatc. caldumchro~,lead~,bariumchroma(e,~~chnwate,padriatMdchromiuratriaride)~~~Ala(humaJ 
carcinogen). 
“ZheNIOSHREL(10-hrTWA)forcarcinogenC~compolmdsisl~~fornoncarcin ogeaie Cr empomds (iietuding chmaic acid), the RELs (10-k TWA$ 
are 25 pghn’ and SO @Au (15-r& ceiliag ). ?he noaeaminogeaic compou& indude motto- aad d&omaus ofhydmgen, cesium, sodium, lithium. potarsium. 
rubidium, ammonia, and CT (chromic acid anhydxide). Any arid alI cr’ materials excluded frcm the aoaf%&galicgmup aboveiuecareirmgenic CrJcom- 
pounda. 
t See MOSH, RTECS (GB42OWXlQ. for additioaal data with references to turwrigedc effects 

Boiling Pointr 4788 ‘F (2642 l C) 
Melt& Point: 3452 ‘F(l900 l C) 
Vapor Pressure: 1 mm Hg at 2941 ‘F (1616 ‘C) 
Vapor Density (Ah- = 1): 1.79 

Atomic Wet&s 51.996 &no1 
Spedflc Gr&ity f&O ~-1 at 39 q (4 ‘C)): 72 at 68 ‘F (20 ‘C) 
Water Sohtbllity: Insolub!e 

Appearance and Odor: Steel-gray, lustrous metai; no odor. 
..,...,. ““.........,.~.“““. (.~.~.. . 

S~~~~~#~~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: 
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Flash hint: None mti 1 Autolgnlffon Tempe~ture: C!loud, 1076 T (58) ‘c); dust ILEL: Dust cloud explosion, IUEL: NOM reparta 

I 
Extinguishing Media: Use dry chemical or sand. 

layer, 752 ‘F (400 l C) I 0230 ozrft’ I 

Unusual Fire or Explosion Haxanls: Particle size and dispersion in air determine reactivity. Chromium powder explodes spontaneously in air, 
while chromium dust suspended in cO,is ignitable and explosive when heated. 
Special Fire-fiihting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressuredemand or 
positive-pressure mode. 

StabiIity/Polymerization: Chromium is stable when properly handled and sun-cd. Hazardous polymerizafion cannot occur. 
Chemical IncompatibUities: Chromium reacts readily with dilute, not uitric, acids to form chromous salts. It is soluble in acids (not nitric) and 
strong alkalis. Its powder is incompatible with strong oxidiig agents, including high 0, concentration. Evaporation of mercury (Hg) from Cr 
amalgam leaves pyrophoric chromium. Finely divided Cr attains incandescence with oit&gcn oxide, potassium chlorate, and sulfur dioxide. 
Molten lithium at 18 % severely attacks Cr. Fused ammonium nitrate below 200 % reacts explosively and may ignite or mt violently with 
bromine pentafluoride. 
Hazardous Products of DecomposltIoo: Thermal oxidative decomposition of Cr can produce toxic chromium oxide fumes. a 



No. 83 Chromium Metal/Powder 11189 
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Zarclnogenkity: The NTP and OSHA list chromium as a human carcinogen. 
summary of R&s: When ingested chromium is a human poison, with gastrointestinal (Cl) effects. Chromium 3 (Cr+‘) compounds show little or 
10 toxicity. Less soluble chromium 6 (cr”) compounds are suspected eaminogens and severe irritants of the larynx, aasopharynx, hmgs, and skin 
ISec. 2). Chromic acid or chromate salts cause irritation of the skin and mspiratory passage. Ingestion leads to seven irritation of the gastxointes- 
inaI tract, renal damage, and circulatory shock. Chromium metal (when heated to high tempetatums) and insolubk salts are said to be involved in 
ristological fibrosis of the lungs, which may pmgtess to clinically evident pneumoeooiosis. Exposure to chromate dust and powder can cause skin 
:dermatitis) and eye irritation (coajunctivitis). 
tledlcal Conditions Aggravated by Long-Term Bxposure: An meresed incidence of bronchogenic carcinoma occurs in workeas exposed to 
:hromate dust 
fatget Organs: Respiratory system. 
Primary Entry: Inhalation, percutaneous absorption, and ingestion. 
Pcute Effects: Acute exposures to dust may cause headache, coughing, shortness of breath, poeumoeoniosis, fever, weight loss, nasal1 initatioo. 

nflammation of the conjunctiva, and dermatitis. 
Zwonic Effects: Asthmatic bronchitis. 
FIESTAID 
Eyes: Flush immediately, including under the eyelids, gently butthoroughly with flooding anxxmts of running water for at least 15 mJn. 
jkln: Brush off chromium dust After rinsing affected ate-a with flooding amounts of water, wash it with soap and water. 
fnhalaffon: Remove exposed person to fresh air and support breath& as needed 
hgestioa: Never give anything by mouth to an ttmcmckus or convulsing person. If ingested, have that eonscions person slowly drink 1 to 2 
&uses of water to dilute. Do not induce vomoting. A physician should evaluate all ingestion cases. 
4fter first aid, get appropriate in-plant, pammedk, or eommtmity me&al attention and support. 
Physlclank Note: Acute toxicity causes a two-phase insult: 1) multisystem shoek due to gastrointestinal corrosivity and 2) hepatk, renal, 
rematopoetic insult. Treatmen t should use ascorbic acid as a neuhalixer with gastric lavage. If the ingestion is substantial, exchange hansfu&ns 
mdbr consider hemodialvsis. Treat allemic dezmatitis with local cortisone or 10% ascorbic acid to reduce cr*6 to cr’f. Ten percent EXYTA in a 
anolin base applied ever$24 hr helps heal skin ulcers. 

. . . . . ,. . . y . . . . . ,. .,.... . . . . . 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
. ..‘. i... . . . . . . . . . . ..C.. . . . .A... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..A. . . . . . . . . ..L *. .?. (: _..~.,_........,.....~.,................ .< . . . . . . . . . . . . . . . . . . . . . . . . . . . .:..: i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ___ __ _.__ ,......... .5. ?I. .<..x?. .: .r .,r :: .! . 
EpiB/L.eak Notify safety personnel of large spills. Cleanup pemonnel should wear protective clothing and approved respirators. Remove heat and 
gnition sources. Provide adequate ventilation. Keep airborne dust at a minimun~ Remove spills quickly and place in appropriati containers for 
ilsposal or reuse. 
Disposal: Reclaim salvageable metaL Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federa& 
ate, and local regulations. 
DSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.X000, Tabk Zl ) 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
Listed as a CERCLA Hazardous Substance* (40 CBR 302.4), Reportable Quantity (IQ: 1 lb (0.454 kg) [* per Clean Water Act, Sec. 307(a)] 
SARA Extremely Haxarcious Substance (40 CBR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.63 

Respirator: W&r a NIOSH-approved respirator if smmsary. Wear an SCBA with a full facepiece when the particle concentratio&; upper limit h 
50 mg/m’. 
Waning: Air-purifying respirators do not prot& workers ia oxygeudeficient atmospheres. 
Other: Wear impervious rubber gloves, boots, aprons, and gauntlets to prevent prolonged or mpeated skin contact. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne eoneenuations below the OSHA stamhtrd 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispe&on into the work area by eliminating it at its source (Genium 
ref. 103). 
Safety Stations: Make available in the work area emergeacy eyewash stations, safety/quickdmnch showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and ah lenses concentrate+ irritants. Launder 
contaminated clothing before wearing. Remove this material from your shoes and quip-t. 
Comments: Never eat, drink, or smoke in work areas. practice good personal hygiene after using this material, especiahy before es@. drinking, 
smoking, using the toilet, or applying Cosmetics. 

from ihysi& damage. Keep away from heat or ignition sources. 
Engmeerlng Controls: Avoid dust inhalation. Pmctice good housekeeping (vacuuming and wet sweeping) to minimize aihmc praticulates 
and to prevent dust accumulation. Use nonsparking tools and ground electrical equipment and machinery. 

Transportation Data (49 CFR 172.101, .102): Not listed 

MSDS Collecrion References: 1.2,26,38,80,87.88,89,100.109,124.126 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Win, CM; Medical Review: MJ Hardies, MD 



OCCUPATIONAL SAFETY AND HEALTH GUIDELINE FOR 

DDT 

POTENTIAL HUMAN CARCINOGEN 

INTRODUCTION 

This guideline summarizes pertinent information about Dm 
for workers, employers, and occupational safety and health 
professionals who may need such information to conduct ef- 
fective occupational safety and health programs. Recomtien- 
dations may be superseded by new developments in these 
fields; therefore, readers are advised to regard these rccom- 
mendations as general guidelines. 

SUBSTANCE IDENTIFICATION 

l Formula: C,,H9C15 
l Structure: 

QQ cl 

l Synonyms: Citox; genitox; dichlorodiphenyltri- 
chloroethane; l,i,l-ttichloro-2,2ais@henyl~~~e 
l Identifiers: CAS 50-29-3; RTECS KJ3325ooO; DOT 2761 
l Appearance and odor: Colorless crystals or white to slight- 
ly off-white powder with a slightly aromatic odor 

CHEMICAL AND PHYSICAL PROPEFWES 

l Physical data 
1. Molecular weight: 354.48 
2. Boiling point (at 760 mmHg): 260°C: (SOO°F) 
3. Specific gravity (water = 1): I.56 
4. Vapor density (air = 1 at boiling point of DDT): 12.2 
5. Melting point: 105~109°C (221~228°F) 
6. Vapor pressure at 20°C (68°F): 1.5 x 10” mmHg 
7. Practically insoluble in water 
l Reactivity 
1. Incompatibilities: DDT should not bestored in iron contain- 
ers; DDT should not be mixed with iron and aluminum salts 
or with alkaline materials. Temperatures greater than 100°C 
(212°F) may cause decomposition. 
2. Hazardous decomposition products: Toxic vapors and gases 
(e.g., hydrogen chloride) may be released in a fire involving 
DDT. 

3. Caution: DIYf should be stored in a tightly closed contain- 
er in a well-ventilated area. 
l Warning properties 
Evaluation of warning properties for respirator selection: 
tfbrning properties are not considered in recommending nzspi- 
raters for use with carcinogens. 

EXPOSURE LIMITS 

The current Occupational Safety and Health Administration 
(OSHA) permissible exposure limit (PEL) for DM’ is 1 mii- 
ligram of DIX per cubic meter of air (mglmq as a time- 
weighted average (TWA) concentration over an &hour work- 
shift (Skin). The notation “Skin” refers to the potential con- 
tribution to overall exposure by the cutaneous route including 
the mucous membranes and eyes. The National Institute for 
Occupational !&f&y and Health (NIOSH) recommends that 
DIX be controlled and handled as a potentiial huqxxn carcino- 
gen in the w&place and that exposure b: minimized to the 
lowest feasible limit. The NIOSH -~~lilnit 
(REL) is 0.5 mg/m3 as a TWA for up to a IO-hour workshift, 
40-hour wxkwcck. The NIOSH REL is uhe 1-t concen- 
tration reliably detectable by current NIOSH-validated sam- 
pling and analytical methods. The American Conference of 
Govemmental Industrial Hygienists (ACGIH) threshold limit 
value mVQ) is 1 mg/m3 as aTWA for a normal 8-hour wrk- 
day and a 40-hour workweek the short-term exposure limit 
(STEL) is 3 mg/m3 (Table 1). 

‘IhbIe l.-Occupational exposure limits 
for DM’ 

Exposureliiits 

mglmJ 

OSHA PEL TWA (Skin)* 1 
NIOSH REL TWA (CA)t 0.56 
ACGIH TLV* TWA 1 

* (Skin): Potential contribution to overall exposure by the 
cutaneous route including mucous membranes and eyes. 
t (Ca): NIOSH recommends treating as a potential human car- 
cinogen. 
0 Lowest reliably detectable level. 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service Centers for Oisease Control 
National Institute for Occupational Safety and Health 

Division of Standards Oevelopment and Technology Transfer 
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NOTE: A general ban was ordered by the Environmental Pro- 
tection Agency on the registration of DlYl, effective Decem- 
ber 31, 1972. Effective the same date, the ban for uses of DDT 
by public health officials in disease control programs and by 
USDA and the military for health quarantine and prescription 
drugs use was lifted. 

HEALTH HAZARD INFORMATION 
l Routes of exposure 
DDT may cause adverse health effects following exposure via 
inhalation, ingestion, or dermal or eye contact. 
l Summary of toxicology 
&,@cfs on animulr: Acute oral administration of DDT to rats 
caused tissue destruction (necrosis) of the liver, mild degeuer- 
ation of kidney tubules, and changes in electmenqhaIograms 
Chronic oral administration of DDTcaused decreased fertili- 
ty in rats and increased mortality of their offspring, toxic ef- 
fects on the liver (including necrosis, fat deposition, increased 
weight, and increased enzyme activity), and liver cancer. In 
mice, chronic oral administration of DM’ ptoduced cancers 
of the liver, lungs, and lymphatic system. 
l Signs and symptoms of exposure 
Shor=t-tern (acute): Exposure to Dm can cause a prickling 
sensation of the tongue, lips, and t&e, a general feeling of ill 
health, headache, !btigue, vomiting, dizziness, tremors, con- 
vulslons, partial paralysis of the hands, and coma. DIYF can 
also. cause irritation of the eye-s and skin. 

RECOMMENDED MEDICAL PRACTICES 
* Medical surveillance progmm 
Workers with potential exposures to chemical hazards should 
be monitored in a systematic program of medical surveiIIancc 
intend4 to ptevent or control occupat.ionaI injury and dii. 
The program should include education of employers and work- 
ers about work-related hazards, placement of workers in jobs 
that do not jeopardize their safety and health, earliest possi- 
ble detection of adverse health effects, and referral of workers 
for diagnostic confirmation and treatment. The occurrence of 
disease (a “‘sentinel health event,” SHE) or other work-related 
adverse health effects should prompt immediate evaluation of 
primary preventive mcasutcs (e.g., industrial hygiene monitor- 
ing, cnginecring controls, and personal protective equipment). 
A medical surveiIlance. program is intended to supplement, not 
repIace, such measures. 

A medical surveiIIance program should include systematic coI- 
Iection and epidemiologic analysis of relevant environmental 
and biologic monitoring, medical screening, morbidity, and 
mortality data. This analysis may provide information about 
the relatedness of adverse health effects and occupational ex- 
posure that cannot be discerned from results in individual 
workers. Sensitivity, specificity. and predictive values of bio- 
logic monitoring and medical screening tests should be evalo- 
ated on an industry-wide basis prior to application in any given 
worker group. Intrinsic to a surveillance program is the dis- 
semination of summary data to those who need to know, in- 
cluding employers, occupational health professionals, 
potentially exposed workers, and regulatory and public he&h 
agencies. 

l Preplacement medical evaluation 
Prior to placing a worker in a job with a potential Ibr exposure 
to DlYT, the physician should evaluate and document the work- 
cr’s baseline health status with thorough medical, environmcn- 
tal, and occupational histories, a physical examination, and ” 
physiologic or laboratory tests appropriate for the anticipated i 
occupational risks. These should concentrate on r.he function 
and integrity of the eyes, skin, liver, and reproductive and ner- 
vous systems. 
A preplacement medical evaluation is recommended in order 
to detect and assess preexisting or concurrent conditions which 
may be aggravated or result in increased risk when a worker 
is exposed toDDI’ at or below the NOSH REL. The examin- 
ing physician should consider the probable frequency, inten- 
sity, and duration of exposure, as well as the nature and degree 
of the condition, in placing such a worker. Such conditions, 
which should not be regarded as absolute contraindications to 
job placement, in&de chronic liver dii. Workers should 
inform their physicians of their potential for exposures to DIX 
because internal absorptionufthis chemical pathologically in- 
creases the liver’s ability to metabolize and eliminate medica- 
tions which may bc prescribed or taken “‘over the counter.** 
l Periodic medical screening and/or biologic monitoring 
Occupational health interviews and physical examinations 
should be performed at regular intervals. Additional examina- 
tions may be nzssary should a worker develop symptoms that 
may bc attributed to cxposun to DIYT. The interviews, exami- 
nations, and appropriate medical screening and/or biologic 
monitoring tests should be ditcctcd at identifying an excessive 
decrease or adverse trend in the physiologic function of the 
eyes, skin, liver, and reproductive and netvous systems as corn- 
pared to the bascIiie status of the individual worker or to ex- 
pected values for a suitable reference population. 
l Medical practices recommended at the time of job tmns- 
fer or termination 
The medical, environmental, and occupational history inter- 
views, the physical exatninatiod,and selected physiologic and 
laboratory tests which wete conducted at the time of placement 
should be repeated at the time ofjob transfer or termination. 
Any changes in the worker’s health status should be compared 
to those expected for a suitable reference population. &cause 
occupational exposure to DDT may cause adverse reproduc- 
tive effects or diseases of prolonged induction-latency, the need 
for medical surveillance may extend well beyond termination 
of employment. 

MONITORING AND MEASUREMENT 
PROCEDURES 

l TWA exposure evaluation 
Measurements to determine worker exposure to DDT should 
be taken so that the TWA exposure is based on a single entire 
workshift sample or an appropriate number of cansecutive 
samples collected during the entire workshift. Under certain 
conditions, it may be appropriate to collect several short-term . 
interval samples (up to 30 minutes each) to determine the awr- 
age exposure level. Air samples should bc taken in the uork- 
er’s breathing zone (air that most nearly represents that inhaled 
by the worker). 
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l lMcthod 
Sampling and analysis may be performed by collecting DDT 
vapors with charcoal adsorption tubes followed bydesorption 
with carbon disulfide and analysis by gas chromatography. De- 
tector tubes or other direct-reading devices calibrated to meas- 
ure DDT may also be used if available. A detailed sampling 
and analytical method for DDT may be found in the NIOSI-I 
Munuol ujAnalyricul Merhods (method number S 274). 

PERSONAL PROTECTIVE EQUIPMENT 
Chemical protective clothing (CPC) should be selected after 
utilizing available performance data, consulting with the 
manuMuter, and then evaluating the&thing underactual use 
conditions. 
Workers should be provided with and required touse CPC. 
gloves, and other appropriate protective clothing necessary to 
prevent skin contact with DDT. 

SANITATION 
Clothing which is contaminated with DM’shouldbe removed 
immediately and placed in sealed containers for storage until 
it can be discarded or until provision is made for fbe removal 
of DDT from the clothing. If the clothing is to be laundered 
or cleaned, the person performing the operation should be in- 
formed of DM”s hazardous properties Reusableclothing and 
equipment should be checked for residual contamination be- 
fore reuse or storage. 
Change and shower rooms should be provided with separate 
locker facilities for street and work clothes. 
Workers should be required to shower following a workshift 
and prior to putting on street clothes. Clean work clothes should 
be provided daily. 
Skin that becomes contaminated with DIYI’shouldbeptomptly 
washed with soap and water. 
The storage, preparation. dispensing, or consumprion of food 
or beverages, the storage or application of cosmetics, the 
storage or smoking of tobacco or other smoking materials, or 
the storage or use of products for chewing shouldbe prohibit- 
ed in work areas. 
Workers who handle DDI should wash their f&es, bands, and 
forearms thoroughly with soap and water before eating, smok- 
ing, or using toilet facilities. 

COMMON OPERATIONS AND CONTROLS 
Common operations in which exposutc to DDT may occur and 
control methods which may be effective in eachcase are list- 
ed in Table 2. 

Table 2.-Operations and methods of 
control for DDT 

Operations 

During preparation and 
handling of insecticide 

Controls 

Process enclosure, local ex- 
haust ventilation. personal 
protective equipment 

During maintenance of 
equipment and storage con- 
lainers 

Personal protective equip- 
ment 

EMERGENCY FIRST AID PROCEDURES 
In the event of an emergency, remove the victim from fur- 
ther exposure, send for medical assistance, and initiate emer- 
gency procedures. 
l Eye exposure 
Where there is any possibility of a worker’s eyes being exposed 
to DIYT, an eye-wash fountain should be provided within the 
immediate work area for emergency use. 

If DDf gets into the eyes, flush them immediately with large 
amounts of water for 15 minutes, lifting the lower and upper 
lids occasionally. Get medical attention as rtn as possible. 
Contact lenses should not be worn when working with this 
chemical. 
l Skin exposure 
Where there is any possibility of a worker’s body being ex- 
posed to DM’, facilities for quick drenchking of the body 
should be provided within the immediate work atea for emer- 
gency use. 
If DM’ gets on the skin, wash it immediately with soap and 
water. If DM’ penetrates the clothing, remove the clothing 
immediately and wash the skin with soap and water. Get med- 
ical attention promptly. 
l Rescue 
If a worker has been incapacitated, move the affected worker 
from the hazardous exposure. Put into effect the established 
emergency rescue procedures. Do not become a casualty. Un- 
derstand the facility’s emergency rescue procedures and know 
the locations of rescue equipment before the need arises. 

SPILLS AND LEAKS 
Workers not wearing protective equipment and clothing 
should be restricted from ateas of spills or leaks until cleanup 
has been completed. 

If DM’ is spilled or leaked, the following steps should be 
taken: 
1. Ventilate area of spiil or leak. 
2. For small quantities of liquids containing DM’, absorb on 
paper towels and place in an appropriate container. 
3. Large quantities of liquids containing DDI may be ab- 
sorbed in vermiculite, dry sand, earth or a similar material 
and placed in an appropriate container. 
4. If in solid form, DlYT may be collected and placed in an 
appropriate container. 
5. DDI dust may be collected by vacuuming; with an appropri- 
ate high-efficiency filtration system. 

WASTE REMOVAL AND DISPOSAL 
U.S. Environmental Protection Agency, Department of Trans- 
portation, and/or state and local regulations shaIl be followed 
to assure that removal, transport, and disposal are in accord- 
ance with existing regulations. 

RESPIRATORY PROTECTION e 
It must be stressed that the use of respirators is the least 
preferred method of controlling worker exposure and should 
not normally be used as the only means. of preventing or 
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minimizing exposure during routine operations. However, 
there are some exceptions for which respirators may be used 
to control exposure: when engineering and work practice con- 
trols are not technically feasible, when engineering controls 
are in the process of being installed, or during emergencies 
and .certain maintenance operations including those requir- 
ing confined-space entry (Table 3). 

In addition to respirator selection, a complete respiratory pro- 
tection program should be instituted which as a minimum com- 
plies with the requirements found in the OSHA Safety and 
Health Standards 29 CFR 1910.134. A respiratory protection 
program should include as a minimum an evaluation of the 
worker’s ability to perform the work while wearing a respira- 
tor, the regular training of personnel, fit testing, periodic en- 
vironmental monitoring, maintenance, inspection, and 
cleaning. The implementation of an adequate respiratory pro- 
tection program, includingseleztion ofthecorrect respirators, 
requires that a knowledgeable person be in charge of the pro- 
gram and that the program be evaluated regularly. 
Only respirators that have been approved by the Mine Safety 
and He&h Administration (MSHA, formerly Mii Enforce- 
ment and Safety Administration) and by NIOSH shouId be 
used. Remember! Air-purifying respirators will not pro- 
tect from oxygen-deficient atmospheres. 

Organochlorirre Pesticides, Vol. 5, bon, F-, 1974, 
4 Leidcl, N-A.. Busch, K.A.. and Lynch, J.R.: &cupari~~- 
al Exposure Sampling Stmtegy Manual, U.S. Department of 
Health, Education, and m&e, Public Health Servii, Center 
for Diseqse Control. National Institute for Occupati,onal Safety 
and Health, DHEW (NIOSH) Publication No. n-173, Cincin- b 
nati, 1977. 
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Table 3.-Respiratory protection for DM’ 
Condition 

Any detectable concentration 

Minimum respiratory protection* 

Any selfcontained breathing apparatus with a lid1 facepiece and operated in a pressure- 
demand or other positive pressure mode 

Any supplied-air respirator with a full thcepiecc and operated in a pn:ssuredemand or 
other positive pressure mode in combination with an auxiliary self-contained breathing 
appamtus operated in a pressure-demand or other positive pressure mode 

Planned or emergency entry into 
environments containing unknown 
or any detectable concentration 

Any self-contained breathing apparatus with a full facepiece and opemted in a pressure- 
demand or other positive pressure mode 

Any supplied-air respirator with a full facepiece and operated in a pressure-demand or 
other positive pressure mode in combination with an auxiliary self-contained breathing 
apparatus operated in a pressure-demand or other positive pressure mode 

Firetighting Any self-contained breathing apparatus with a full f&piece and opewted in a pressure- 
demand or other positive pressure mode 

Escape only Any air-purifying full facepiece respirator (gas mask) with a chin-style or front- or back- 
mounted organic vapor canister having a high-efftciency particulate filter 

Any appropriate escape-type self-contained breathing apparatus 

* Only NIOSHIMSHA-approved equipment should be used. 
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I Material Safety Data Sheets Collection: 

@i p 

Genium Publishing Corporation 
1145 Catiyn Street Sheet No. 830 

Schenectady. NY 12303-1836 USA 
(518) 377-8854 I~,,,: e/92 - - 

1,1-Drchioroethane 
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l,l-Dlchloroethane (CH,CHC ) 
k 

Description: Derived by various methods; by direct chlorination of ethane, as a side R 1 NFPA 
product of chloral manufacture, y treating ethylene and chlorine with calcium chloride, by action of phosphorus chloride on 
acetaldehyde. and the reaction of hydrogen chloride and vinyl chloride at 20 to 55 % in the presence of an aluminum, ferric, 
or zinc chloride catalyst. Found as an air contaminant in submarines and space craft. Its largest industrial use is in the 

/ production of 1.1.1~trichloroethane. Also used as a cleansing agent, degreaser, solvent for plastics, oils, and fats, grain 
fumigant, chemical intermediate; in insecticide sprays, rubber cementing, fabric spreading, paint and varnish removers. in ore 
flotation, vinyl chloride productron, and as acoupling agent in anti-knock gasoline. Formerly used as an anesthetic. 

Other Designations: CAS No. 75-34-3; assymetrical dichloroethane; chlorinated hydrochloric ether. ethylidene chloride; 
Fs2 
F 3 

ethylidene dichloride. 
Manufacturer: Contact yotx suppliez or distributor. Consult latest Chemical WeekBuyers’Guide(n) for a supplies list 

it 0 

Cautions: 1.1~Dichloroethane is volatile and highly flammable. It is irritating to the eyes and respiratory tract and inhalation of high 
pPG* 
*SW.8 

concentrations causes an anesthetic effect. 
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ethylene dichloride (0.01%). and unknown (0.14%). ==4 

.I ;; .j!i3$i;I::i:~~~~~~ 
,.. .. .. .. .... .............. .............. ..... ..,...,..., .........._ 

l.l-DichIom&hane, reagart grade (99.7%). Impurities consist of ethyl chloride (0.02%). trichloroethylene (0.08%). butylene oxide (0.08%). 

1991 OSHA PEL 1991-92 ACGIH TLVs* 
8-hr TWAt 100 ppm (400 mg/m3) TWA: 200 ppm (810 mg/m3) 

1985-86 Toxtcity Datat 

STELz 250 ppm (1010 mg/m4 
Mouse, oral, TDti: 185 g/kg administered intermittently 

1990 IDLH Level for 78 wk produced uterine tumors. 

4000 pm 1990 DFG (Germany) MAK Rat. oral, LDG 725 mg/kg; toxic effects not yet reviewed.t 

1990 NIOSH REL 
100 ppm (400 mg/m3) 

8-hr TWA: 100 ppm (400 mg/m3) 
Half-lie: < 2hr 

Rat. inhalation, TC&,: 6000 ppm/7 hr administered during 

Peak Exposure Limit 200 ppm/30 min. average 
6 to 15 days of pregnancy caused developmental abnor- 

value/maximum of 4 peaks per shift 
maa of the musculoskeletal sysmn. 

* Notice of intended change to 100 ppm/405 mg/m3. 
$Sce NIOSH, RTECS (KIO175000), for additional rcpmduaive. tumodgenic and toxicity dam. 
$ Considuad a possible emx since subsequent studies at higher concenuarionr failed to produce ccmparativc re~uhs.o~~) 
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Boiling Point: 135 l F (57.3 l C) Molecular Weight: 98.97 
Melting Point: -143 ‘F (-96.98 l C) Specific Gravity: 1.174 at 68 l F (20/4 ‘C) 
Vapor Pressure: 230 mm Hg at 77 ‘F (25 ‘C!) 
Saturated Vapor Density (air = 1.2 kg/m’or 0.075 lbs/ft)): 2.076 kdm3 or 

Water SolubUity: Slightly, 05% 
Other Solubllities: Very soluble in alcohol and ether, soluble in 

0.129 Ibslfc) acetone. benzene, and fured and volatile oils. 
Refraction Index: 1.4166 at 68 ‘F (20 ‘C) Relative Evaporation Rate (BuAc=l): 11.6 
Surface Tension: 24.75 dyne&m at 68 ‘F (20 l C) Odor Threshold: 49 to 1359 ppm; odor is not sufficient to warn 

against overexposlue 

~ Appearance and Odor: Colorless, mobile. oily liquid with a chloroform odor and a saccharin taste. 
~$.@-. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~, i::i’y: i: .: “I”::.~~ ..: ::..: :: 
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>&tion Temperature: 856 ‘F (493 l k) i LEL: 5.6% v/y;-..‘.“.. 1 UEL: 11 A% v/v 

1 
I 

Extinguishing Media: A Class 1B Flammable Liquid. For small fires, use dry chemical, carbon dioxide (CO,), or “alcohol-resistant” foam. For 
large fir* use fog or “alcohol-resistant” foam. Water may be ineffective unless used as a “blanket”. 

~ Unusual Fire or Explosion Hazards: Vapors may travel to an ignition source and flash back. Container may explode in heat of fire. 
~ Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products. wear a self-contained bread-dig apparatus 
~ (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Strucruxal firefighter’s protective clothing will provide only 

limited protection. If possible without risk, move container from fire area. Apply cooling water to sides of containers until w&U after fire is out Stay 
~ away from ends of tanks. For massive fne incargo area. use monitor nozzles or unmanned hose holders; if this is impossible. withdraw t?om area 
i and let fxe burn. Withdraw immediately if you heax a rising sound from venting safety device or notice any tank discolorations due to fire. Do not 
1 release runoff from fire control methods to sewers (explosion) or waterways. 
~ l 22 ‘F (-5.5 ‘C), OCW) 
‘js~ti~~~~~~~~~~~~~~,~~~.~~~~~~~~~ $$g ji: Yc;j .;.j ii;..; -;, i;j ; -. .: . . . . . :...I- :. 
1.:.‘:::::::::::::::::::.>.- ..,.. . . . . . . . ..__._____..__._....................... .: _.... -:: .,.........,._ . ../ ::::..:: . . . . . . . . . . . . . . . . :. . . . . . . ;. . .. ; ., ,;:: :-:.y.i:’ ; :>~:~~~~:i::;:+.~ 
Stabillty/Polymerlzatlon: l.l-Dichloroethane is stable at room temperature in closed containers under normal s&age Ad handling conditions. 
Hazardous polymaization cannot occur. 

/ Chemical Incompatibilities: Incompatible with strong oxidizers and forms acetaldehyde. in contact with caustics. l.l-Dichlorwthane will attack 
~ some forms of plastics. rubber, and coatings. 
I Condltlons to Avold: Exposure to heat and ignition sources and contact with incompatibles. 
i Hazardous Products of Decompasltlon: Thermal oxidative decomposition of IJ-dichloroethane can produce carbon dioxide (CO,). irritating 
~ hydrogen chloride (HCl) and toxic phosgene (COClJ fumes. 
:“S~~~i~~~~~~~~~~~~~~~~.: :~D~t~,:;;- i,.: :-:~:.:: j, ,,. ~j:,: : _ 
.: .? . . . . . . .,.. . . . .:.; 

o 

I 
Carcinoeenicltv: The IARC.(164) NTP.(*m and OSHA(‘*) d not list 1. l-dichloroethane as a carcinogen. However. the National Cancer Institute 
has reco&ne&d caution due to anal&y to other chloroethanes such z& 1.2dichlororhane which are-&own to cake cancer in animals. 
Summary of Risks: l.l-Dichloroethane is irritating to the eyes and respiratory system. It canses varying degrees of central ne~yous system (CNS) 
disturbance depending on the concentration and duration of exposure. Liver and kidney toxicity is controversial. conliJlut on Nxl mwe 
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Section 6. Health Hazard Data, continued 
Some sources report that severe, acute exposures can cause damage, some quote recent detailed chronic studies which indicate little capacity for 
damage; still others refute the possibility of acute damage even from very high exposures. In reviewing the data it appears likely that chronic 

exposure will not cause kidney or liver damage but acute exposures to high concentrations may. There is definite evidence that l.l-dic:hloroethane 
produces liver damage in monkeys, dogs, and rats when exposed to 98 ppmlp0 days. It is also unclear whether or not 1. ldichioroethane is absorbed 
through the skin. There are reports of absorption (although not in toxic amounts) and others claiming there is no absorption. Given this controversial 
date it is best to take precautions as if skin absorption, and liver and kidney damage were proven to occur. Medical Conditions Aggravated by 
Long-term Exposure: Chronic respiratory and skin diiease, neurological damage, and liver or kidney disorders. Target Organs: Skin, CNS. liver, 
kidney. Primary Entry Routes: Inhalation and skin contact. Acute Effects: Inhalation symptoms include eye, nose, and throat irritation. headache, 
diiness, coughing, staggering, disturbed vision, irregular heartbeat (can result in sudden death), unconsciousness, narcosis, coma. and death due to 
cardiac or respiratory failure. There is the risk of pulmonary edema (fluid in lungs). Skin contact is irritating and causes defatting. redness and 
swelling. Vapor contact with the eyes causes irritation, watering eyes and lid intlammation. Splashes to the eyes produces a burning sensation, 
watering, and lid infIammation. Chronic Effects: Repeated skin contact can cause a rash and scaliness. Repeated inhalation may have neurological 
effects. 
FIRSI’ AID Emergency personnel should protect againsf con~aminahon. 
Eyes: Gently lift eyelids and Rush immediately and continuously with flooding amounts of water until transported to an emergency medical facility. 
Do not allow victim to rub or keep eyes tightly shut. Immediately consult an ophthamlologist. Skin: 1.1~Dichloroethane vaporizes easily and poses 
an inhalation hazard as well. Qui&y and carefully remove contaminated clothing; IJ-dichloroethane isjlammable! Rinse with flooding amounts o 
water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. 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. Unless the poison control center advises otherwise, have that conscious and alerl person drink 1 to 2 glasses of water. then 
induce vomiting. After vomiting, give 2 tbsp activated charcoal in 8 oz water to &ii 
After first aid, get appropriate in-plant, paramedic, or community medical support, 
Note to Physkians: Proper ventilation is the main treatment for acute exposure. Be prepared to support respiration if needed. Monitor liver functior 
studies, urine analysis. and creatinine with acute and chronic exposure. 

. . . . . . . . . ,. ..: . ..L :.:. .:.:.:. . . . .:. :. ..::.. :,.. . S~~~~~~~~~~~ti~~~~~~~~~d~D.~~~~~~~~~~~d~~~~~. : ~: -; i;;;,,; ~;:~;:8-‘i .: f;.:: .: j:.j.$C& .;:;i .+; j j: . . . . . .. ,:,. 
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EipiU.&eak: Immediately notify safety personnel, isolate and ventilate area, deny entry. and stay upwind. Shut off ignition sources. Cleanup 
personnel should protect against inhalation and skin contact. For small spills, take up with earth, sand, vermiculite, or other absorbent, noncombus- 
dbIe material and using nonsparking tools. place in a suitable container. For large spills, die far ahead of liquid spill for disposal or reclamation. 
Do not alIow l,l-dichloroethane to enter confined areas such as a sewer because of potential explosion. Follow applicable OSHA regulations (29 
ZFR 1910.120). Env&onmental Degradation: In soil, 1,ldichloroethane volatilizes rapidly but may leach into groundwater. In water it will 
volatiRxe fmm a pond, I&e, or river with a half-life of 6 to 9 days, 5 to 8 days, and 24 to 32 hr. respectively. In the atmosphere it will degrade by 
reaction with photochemically produced hydroxyl radicals with a 62 day half-lie. It may also be carried back to soil via rain. 
~toxicity Values: Artenuh salina, brine shrimp, TLm 320 mglLJZ4 k L.ugodon rhombokfes, pinperch, TLm 160 mgfLf24 hr; Poecilia re!iculaf~ 
guppies. LCs 202 ppM days. 

SARA Extremely Hazardous Substance (40 CFR 355): Not listed 

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations OSHA Designations Listed as an Air Contaminant (29 CFR 

1910.lOOO.TableZ-1-A) 
SARA Toxic Chemical (40 CFR 37265): Not listed 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. UO76 
Listed 8s a CBRCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ). 1000 lb (454 kg) 

[* pa RCRA. Sec. 3OOl& CWA, Sec. 307(a)] 
~~~~~~.~.:~.~~~~~~~~~ ‘, 1,. :,. x: . . 
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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. Respirator: Seek professional advice prior to respirator selection and use. 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSIUMSHA-approved respirator. For < 1000 ppm. use any 
supplied-air respirator or SCBA. For c 2500 ppm. use any supplied-air respirator operated in a continuous flow mode. For < 4000 ppm. use any 
supplied-air respirator or SCBA with a full facepiece. For emergency or nonroutine operations (cleaning spills, reactor vessels. or storage tanks), 
wear an SCBA. Warning! Air-purijjkg respirators do MI protect workers in qgen-deficient amspheres. If respirators are used, OSHA requires 
a respiratory protection program that includes at least: 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 repeated or prolonged 
skincontact. Polyvinyl alcohol is recommended as suitable material for PPG. VentRation: Provide general 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 corttrolliig it at its source. (tes) Safety Stations: Make available in the work area emergency eyewash stations, safety/quick- 
drench showers, and washing facilities. ContnmInated Equipment: Separate contaminated work clothes from street clothes and launder before. 
reuse. Thoroughly decontaminate personal protective equipment, Comments: Never eat. d&k, or smoke in work areas. practice good personal 
hygiene after using this material, especially before eating, drinking, smoking, using the toilet. or applying cosmetics. 

~~~~~~~~~~~~~~~Z~i~~~.~~~~~~~~~~:~~d~~~~~~~~.~~.. : .:.....: . . . . . . . .:. . . .._.... ,.... . . ._. . . :. . . . .., . . . . . . . . . . 
Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from ignition sources and incom- 
patibles (Sec. 5). Label containers to indicate the contents’ high flammability. Periodically inspect containers for cracks and leaks. To prevent static 

sparks. electricaliy ground and bond all equipment used in l.ldichloroethane marmfacture. use. storage, transfer, and shipping. 
Engineering Controls: To reduce potential health hazards, use sufticient dilution or local exhaust ventilation to control airborne contaminants and 
to maintain concentrations at the lowest practical level. 
Administrative Controls: Consider preplacement and periodic medical exams of exposed workers emphasizing the skin, CNS. liver,, and kidney. 
Educate workers about the hazards of I,ldichioroethane and the necessary precautions to reduce or prevent exposure. 

Transportation Data (49 CFR 

I 
IMO Shipping Name: l,l-Dichlorodthane 
IMO Hazard Class: 3.2 
ID No.: UN2362 

.172.102) 
IMO Label: Flammable Liquid 
IMDG Packaging Group: II 

~~~~Co~eck’onReferences:73.89.101. 103,126,127~ 131, 132,133,136.140.148,149. 153,159, 162.163, 16-t. 167. 165,171 
kepartd by: M Gannon, BA; Industrtal Hygiene Review: PA Roy. MPH, CIH, Medical Review: AC Dading~on, XtPH, -MD 
- . - -__. ^ - - 
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Sheet No. 703 
1,2-Dichloroethylene 

Tn.v.a.4. AIM 

1,2-Dlchlorosthylene Descrfptlon: An industriai solvent composed of 60% cis- and 40% tram-isomers. Both isomers, cis 
aad traas, sre made by partial chlorination of aatyknc. Used as a general solveat for orgsaic materials, mm dye 
extraction, theraioplsstics, organic synthesis, sad pexfi~ms The trsas-isoaxr is more widely ased ia iadastty than either 
the &-isomer or the mixture. Toxicity also varies between the two isomers. 
Other Designations: CAS No. 0540-59-O; C&Cl+ acetylene dichloride; cis-1,2diihlomethylareoethylene; s)vadichloroethylene; 
tianr-1,2dichlomethylene, dioform. 
Manufacturen Contact your supplia or distributor. Consult the latest Chemicalweek Buyed GM for a suppliers list. 

1,2Dichloroethylene. ca 100% 

OSHA’PEL 
8-hr TWA: 790 mg/mss 200 ppm 

ACGIH TLV, 1989-90 
nvmvk 790 tug/m’, 200 ppm 

NIOSH REL, l987 
790 mglm’, 200 ppm 

Toxicity Data* 
Rat, oral, I+,,: 770 m#kg; toxic effects not yet reviewed 
~~on,~117mglmyinhaledforlhraffectsttae 
peripheral nerve and smmtion (flaccid paralysis without 
anesthesia); behavior (excitement); lung% the* or 
lespiratiou (nspiratory deprcssioa) 

* See MOSH, RTECS (KV-, for additional toxicity data. 

MoIecular Weight: %95 g/mol 
Melting Point: -56 to -115 ‘F/-49 to -82 ‘U 
Vapor Pressure: 180 to 264 torr at 68 ‘F/20 ‘C 
Vapor Density (Air = 1): 3.4 

Speclfk Gravltj (H,O E 1 at 39 ‘F/4 ‘C): 1.27 at’77 ‘IX5 % 
Water Sohrbillty: Insoluble 

Appearance and Odor: A colorless, low-boiig liquid with a plecssnt odor. 

Unusual Flr<or Explosion I&ar& This m&rial’s vapors &a dangerous fire hazard and moderate explosion hazard when exposed to any 
heat or igaitioa source or oxidizer. 
Special Ffre-flghting Procedures: Since fii may produce mxic fumes, wear a self-contained breathing appsratus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and a fuliy encapsulating suit. Vapors may travel to heat or ignition sources and flash 
back Stay upwind and out of low areas. Be aware of runoff from fire control methods. Da aot nkase to sewers or watenvay,s. 

. . 
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Stability/Polymerixatioation: This material is stable at room tempemtum in closed containers uada normal 
Hazardous polymerizstioa cannot occar. 
Chemical Incompatlbilitles: Tbii material is incompatible with alkalies, nitrogen tetraoxide. difluorometbylene, strong oxidii and diby- 
pofluorite. When in contact with copper or copper alloys or by reaction with potassium hydroxide, explosive chloroacetylcnc: may be xelwed. 
Conditions to AvoM: Additioa of hot liquid to cold 1,2dichlorcefhykne may cause sudden emission of vapor that could flash back to an ignition 
source. 
Haxardous Products of Decomposition: Tbermai oxidative decomposition of 1,2dichloroetbylene cau produce highly toxic fumes of chlo$.ne 
(Cl-). 
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Section 6.. Health . . :. . . . .,. ,. ,.,.._._..,, 
Hazard @$& ;i ;:--. .I :;.:<:-i ::.I .!, z&.:.~ :i:~::~~~~~i”:i:r~~~,~~~~~~liiil:~~~~~~~~~~~~~~~~~~~~~~~~~ 

Carclaogeaicity: Neither the NTP, IARC, aor GSHA lists 1,2dichloroethyleae 85 a carciaogea. 
Summary of Risks: 1,2-Dichloroethyleae’s most importsat effect is its irritation of the ccaal nervous system (CNS) sad narcosis.This material 
is toxic by inhalation, ingestion, sad skia coatact. It is also irritatiag to the eyes. The traas-isomer at220 ppm causes nausea, vertigo, sad 
burning of the eyes. The traas-isomer is twice as potent as the c&isomer. If rcasl effects occur, they 1111: traasieat. 
Medical Condltlons Aggravated by Long-Term Exposure: None reported. 
Target Organs: Central nervous system, eyes, respiratory system. 
Primary Entry Routes: Inhalation, iagestioa, skia aad eye coatact 
Acute Effects: Inhalation of 1,2dichloroethyleae causes narcosis, respiratory tract irritatioa, nausea, vomiting, tremor, WC~CS!& antral nervous 
depression, and epigastric (the abdomen’s upper midregion) cramps. Coatact with the liquid causes eye sad skia (on pmlonged contact) irritatioa. 
Ingestion causes slight depression to deep narcosis. 
Chronic Effects: None reported. 
FIRSTAID 
Eyes: Plush immediately, including under the eyelids, gently but thoroughly with flood& un~uats of maaiag water for at least 15 rnia 
Skin: Q&My remove contaminated clothing. After rinsing affected skin with flooding saxmats of water, wash it with soap sad wattr. 
Inhalation: Remove exposed person to fresh sir sad support breath& 8s needed. Have trained pcrsoaael administer 100% oxygea, preferably 
with humidification. 
Ingestion: Never give anything by mouth to sa unconscious or convulsing person. If ingested, have a c~&ous person driak 1 to 2 glasses of 
water, then induce repeated vomiting until vomit is clear. 
After first old, get appropriate In-plant, paramedlc, or community medical snpport 
Physicfan’s Note: Intraveaous injectioas of cakiumgluconate may relieve cramps sad vomiting. Treat central aetyopls system effects ~ympto- 
IMiCdly. 

Spill/Leak: Design and practice a I,2-dchbmdylene spill control and wuntenseaau e plm (SCCP). Notify safety personnel remove all heat 
aad ignition sources, evacuate hazard area, sad provide adequate vadlation. Clcaaup pemonael should protect sgaiast vapor iahslstioa sad skin 
or eye contact. Absorb small spills on paper towels. A&r evaporating tbe 1,2dicblaoethyla.1e from these paper towels ia a fume hood, bum the 
paper ia a suitable location away from combustibk material. Collect sad atomixe large quaatities in a suitable combustion chamber equipped with 
aa appropriate effluent gas cleaning device. Follow applicable OSHA regulations (29 CPR l910.120). 
Disposal: Contact your supplier or a liceased coatrsctor for detailed recommeadatioas. Follow applicable Federal, state, sad local regulations. 
EPA De&nations 
Listed as a RCRA Hsxardous Waste (40 CPR 261.33) 
Listed as a CERCLA Hazardous Sub&ace* (40 CER 302.4). Reportable Quantity (RQ): 100 lb (45.4 kg) [* per RCRA, Sec. 3001, per Clean 
Water Act, Sec. 307(a)]t 
SARA Extremely Haxaaious Sub&ace (40 CPR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as aa Aii Contaminant (29 CFR 1910.1ooO. Table Z-1) 
t Listed as 1.2-frunc-dichlorc&ylenc. 
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Goggles: Wear protective eyeglasses or chemical safety goggles, per GSHA eye- sad faczprotection regulatloas (29 CIX 1910.133). 
Respirator: Follow OSHA respirator regulations (29 CIX 1910.134) aad, if necessary, wear a NIGSH-sppmvcd respirator. For emergency or 
noaroutiae operations (cleaning spills, reactor vessels, or storage tanks), wear aa SCBA. 
Wurnlag: Air-purifying respirators do not protect workers ia oxygeadeficieat atmosphems. 
Other: Wear impervious gloves, boots, apmas, sad gauatlets to prevent pmloaged or mpeated skim coatact 1,2-dichlomethyleac attacks some 
forms of plastics, rubber, aad coatings. 
Ventllatlon: Provide general sad local explusioaproof ventilation systems to msimaia s&borne coaceatratioas below the GSHA PEL sad 
ACGIH TLV (Sec. 2). Local exhaust ventilation is preferred siace it preveats contsmiasat dispersion into the work area by coatrolliag it at its 
souxce.car) 
Safety Stations: Make available ia the work ares emergency eyewash ststioas, ssfety/quick-dreach showers, sad washing facilities. 
Contaminated Equipment: Never wear coatact leases in the work ureaz soft leases may absorb, sad all leases conceatrate, irritaats. Remove thii 
matexial fmm your shoes aad equipment Lauader contaminated clothing before wearing. 
Comments: Never eat, driak, or smoke ia work areas. R&ice good personal hygiene after using this material, especially before eating. drinking, 
smoking, using the toilet, or applying cosmetics. 

-. . . . . . ._ i .: . . . . . .._._.._..____. . . . . . ~ . . . . ~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~ 

Storage Requirements: Store ia tightly closed containers ia a cool, well-ventilated sues away from all incompatible materials (Sec. 5) aad 
oxidizing materials. Outside or detached storage is preferred. If stored inside, place coat&em ia a stsadard flammable liquids storsgo cabinet or 
mom. Protect containem from physical damage. 
Engineering Controls: Avoid vapor inhalation sad skin and eye contact. Use only with adequate ventilation snd appropriate personal pmtective 
gear. Institute a respiratory protectioa Pmgrsm that includes regular training, maiatcaance. iaspectioa, and evsluatioa. 1.2dichloroerhylene is a 
dangerous fiie hazard. All engineering systems should be of maximum explosion-proof design sad electricsliy gmuoded and beaded- Provide 
preplacement questionnaires which emphasize detecting a history of chronic respiratory disease. 
Transportation Data (49 CFR 172.101, ,102): Not listed 
MSDS Collection References: 7,26,38,73,84,85.87.88, 100.101, 103.109, 126,127,136. I37 
Prepared by: MJ Allison, BS; IndnstriaI Hygiene Reviewr DJ Wilson, CM; Medical Review: MJ Hard&, MD 1 
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1 Ethylbenzene (C&I&H,) Description: Derived by heating benzene and ethylene in presence of aluminum chloride with R 1 NFPA 

subsequent distillation, by fractionation directly from the mixed xylene stream in petroleum refining, or dehydrogenation I 3 
of naphthenes. Used as a solvent, an antiknock agent in gasoline; and as an intermediate in production of synthetic rnbbex, 

1 styrene, cellulose acetate, diethylbenxene, acetophenone, ethyl anthraquinone, propyl oxide. and a-methylbenzol alcohol. 
S 2* 

1 Other Deslgmttlous: CAS NQ. 100414. ethylbenzol, EB, phenylethane, NCIC56393. 
F& 

Manufacturer: Contact your supplier or distributor. Consult latest Chem&rJ Week Buyers’GuidOm for a suppliers list. aborption Hh4lS 

F it 

Cautious: Ethylbenzene is a skin and mucous membrane irritant considered the most irritating of the benzene series. Inhalation FPE %x 1 

causes acute and chronic central nervous system (CNS) effects. It is highly flammable and forms explosive mixtures with air. ty> 

Ethylbenxene, ca >99.0%. Impurities include - 0.1% m&z &par0 xykne, - 0.1% cumew and - 0.1% toluene. 

1991 OSHA PRLs 199293 ACGIH TLVs 
8-hr TWA: 100 ppm (435 mghns) TWA: 100 ppm (434 mg/n?) 

1985-86 Toxiclty Data* 

15-min STELr 125 ppm (545 mg/ma) STELr 125 ppm (545 mgfn?) 
Huauut, inhalatiou, ‘l’&z 100 ppmf8 hr caused eye effects, 

Action Level: 50 ppm (217 mg/ma) 
sleep. andrespirarory changes. 

1990 DFG (Germany) MAE 
1990 IDLH Level TWA: 100 ppm (440 mg/ms) 

Human, lymphocyte: 1 mmol/L induced sister chromatid 

2OOOppm category 1: local hritants 
exchange. 

Rat, oral, LD+ 3500 mg/kg; toxic effects not yet reviewed 

1990 MOSH RRL Peak Exposure Lirnitr 200 ppm, 5 min 

TWA: 100 ppm (435.mg/m3) 
momentary value. max of 8/shift 

Rat (female). inhalation, ‘I’&: 1000 ppm/7 hr/day. 5 days/ 

Danger of cntaneous absorption 
wk. for 3 wk prior tn mating and daily for 19 days of gesta- 

STELz 125 ppm (545 mg/m3) tion produced pups with high incidence of extra ribs.(“q 

* See NKXH, R??XS (TlAU7OOOOO), for additional initaticn. mutarioq rcpm&~aivc, and toxicity dam. 

Boll@ Polntr 277 ‘P (136 ‘C) 
Melting Polnt: -139 ‘F (-95 ‘C) 
Surface Tension: 31.5 dyne/cm 
10ddl011 Potential: 8.76 eV 
Viscosity: 0.64 CP at 77 ‘F (25 l C) 

Molecular Weight: 106.16 
Depslty: 0.863 at 77 ‘F (2.5 ‘C) 
Water Solubffity: Slightly, 14 mg/lOLI mL at 59 l F (15 ‘C) 
Other Solubilftkst Miscible in alcohol. eti soluble in carbon tcuachloride. bemzne, 

Refraction Xndex: 1.4959 at 68 ‘F (20 l C) 
sulfur dioxide, and many organic solvents; insoluble in ammonia 

Relative Evaporation Rate (ether = 1): 0.0106 
Odor Threshold: 2.3 ppm 

Bulk Deuslty: 7.21 lb/Gal at 77 ‘F (25 ‘C!) 
Vapor Pressures 7.1 mm Hg at 68 l F (20 l C); 10 mmHg at 78.62 YF (25.9 l C); 100 mm Hg 

Crkicd Temperature: 651 l F (343.9 l C) 
165.38 ‘F (74.1 ‘C!) 

Critkal Pressure: 35.6 atm 
Saturated Vapor Deuslty (Ah = 0.075 lblft? or I.2 kg/ms): 0.0768 lb/ft! or 1.2298 kg/m3 

Appearance and Odor: Colorless, flammable liquid with a pungent odor. 
P .V.‘.%’ ‘.*5ii:<.:.: ..A. ..y;j .-qm,.. . . ..,.. >.a L ~~~;~~~~~~~~~~~~~~~~~~~~~~I:~~:i ;.g< ~~~~~~~~~ .: 
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Flash Pot& 64 l F (18 l C) CC 1 Autoiguitiou Temperature: 810 ‘F (432 ‘C) 1 LEL: 1.0% v/v 1 UEL 6.7% v/v 

Extinguishfug Medta: class 1B Flammable liquid. For small fires. use dry chemical, carbon dioxidq or ‘alcohol-resistant* foam For large fires, us 
fog or ‘alcohol-resistant’ foam. Use water only if other agents are unavailable; EB floats on water and may travel to an ignition source and spread 
fire. Unusual Pire or Explosion Hazards: Burning rate = 5.8 mm/min Vapors may travel to an ignition source and flash back. Container may 
explode in heat of fire. EB poses a vapor explosion haxard indoors, outdoors, and in sewers. Special Fire-fighting Procedures: Because fire may 
p&ee toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full faeepieee opemted in preasure-dem~ 
or positive-pressure mode. Cool container sides with water until well aher fm is out. Stay away from ends of ranks. For massive fire in cargo ares, 
use monitor nozzles or unmanned hose holders; if impossible, withdraw 6mm area and let fire burn. Withdraw immediitely if you hear rising sound 
from venting safety device or notice any tank discoloration due to fire. Do not release runoff from fire Control methods to sewers or waterways. 
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StabUity/PoIymerizatioa: Ethylbenzene is stable at room temperature in closed containers under normal storage and handling conditions. Haxardor 
polymerization cannot ocarr. 
Chemical IucompatfbfWes: Reacts vigorously with oxidizers. 
Conditions to Avoid: Exposure to heat and oxidizers. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of EB can pmduca acrid smoke and imitating fumes. 

“. ; ; ..; .j :::.~~~~~~~~~~~ 

Carcinogenktty: The IARCj164) NTp,(t@) and OSHA(164) d o not list EB ss a carcinogenSummary of Risks: Owupationd exposure to EB alon 
is rare since it is usually present together with other solvents. EB is irritating to the ey&. skin. and respiratory tract. vapor inhal&on produces 
varying degrees of CNS effects depending on concentration. The liquid is absorbed through the skin but vapors are not 56 ID 64% of inhaled 
ethylbenzene is retained and metabolized. Urinary metabolites following exposure to 23 to 85 ppm for 8 hr are mandelic a&d (64%). phenyl- 
8lyOXyliC acid (25%). and methylphenylcarbmol/l-phenyl ethanol (5%). Concurrent exposure to xylene and ethyl-e csuses slower excretion 
of EB metabolitea. Based on the rat LDs, one manufacturer gives 3 to 4 ot as the kthal &se for a 100 Ib person. conlinue al nai page 

capyida01992oairmPab(~Carponcion ruy~~a~&w*~umpwl~m~~ 



Medlcal Condltiotts Aggravated by Long-Term Exposure: Skin and CNS diseases and impaired pulmonary function (especially obstructive 
airway disease). Target Organs: Eyes. respiratory system, skin, CNS. bIood. Prlrnw EntrJr Routes: Inhalation, skin and eye contact. rhcute 
Effects: Vapor inhalation of 200 ppm caused transient eye irritation; 1000 ppm caused eye irritation with profuse watering (tolerance developed 
raDidlY): 2000 DDm caused severe and immediate eye irritation and waterin& nasd initation, chest CollStl’ictiOtl, and V&go; %oo ppm was 
inbleke and~~aused eye and nose irritation. Inhalation of high concent&ons may cattse narcosis, cramps, and death due to rspi&ory paralysis. 
Skin exposed to pure ethylbenzene for 10 to 15 min absorbed 22 to 33 mg/cm*/hr. Imm&on of hand in solutions of 112 & 156 mg/L for 1 hr 
absorbed 118 & 215.7 pg/cm2/hr, respectively. Chronic Effects: Repeatcd skin contact may cause-. scaling. and fkissuring. Workers 
chronically exposed to > 100 ppm complained of fatigue, sleepiness, headache and mild irritation of the eyes and respiratory tract Repeated vapor 
inhalation may result in blood disorders. particularly leukopenia (abnormally low levd of white blood cells) and lymphocytosis. 
FIRST AID - 

_ . 

Eyes: Do rto& allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding MI(~Unts of 
water until transported to an emergency medical facility. Consult a physician immediately. Skfn: Quickly remove contaminated clothing. Rinse 
with flooding amounts of water for at least IS min. Wash exwsed area with so= and wata. For reddened or blistered skin, consult a ph:ysician. 
Inhalation: &move exposed person to fresh air and suppori breathing as need& Ittgestioa: Neva give anything by mouth to au un&ntious or 
convulsing person. Contact a poison control center and unless otherwise advised, have that c~nrciour und u&rf person drink 1 to 2 glass= of WaUX 
to dilute. Do MI induce vomiting! Aspiration of even a small amount of EB in vomitus can cause severe damage since its low viscosity and s~tface 
tension will cause it to spread over a large area of the lung tissue. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Ba = mandelic acid in urine (1.5 g/g of crea’t;ri), sample at end of shift at -e&s std. Since this test is not specific. 
test for BE! in exnired air for confirmation 
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Splli&eakt Notify safety personnel. Isolate and ventilate area, deay entry and stay upwind. Shut off all ignition sources. clcart~p pe~~~~ sh~ttld 
protect against vapor inhalation and skin/eye contact. Take up small spills witb earth, sand. vamiatlite, or other absorbent, noncombustible mate- 

* rial and place in suitable containa. Dike far ahead of large spill for later re&matm n adisposd Report any release >I000 lb. Follow @icable 
OSHA regulations (29 CFR 1910.120). Environmental Transport: If&eased to soil, EB partially evaporates into the atmosphere, with a half-a 
of hrs to wks, and some leaches into groundwater, especially in soil with low organic carbon content. Biodegradatioti occurs with a half-life of 2 
days. Some EB may absorb to sediment or bioconcentrate in Fib. Evidence points to slow biodegradation in groundwater. In air. it rear% with 
photochemically produced hydroxyl radicals with a half-life of hrs to 2 days. Additional amounts may be removed by rain. E-cototicity Values: 
Shrimp (Mysidopsis b&ia). L.Cm = 87.6 mgn/96 hr; sheepshead minnow (Cy@u&n vu&gutus) LX!3 = 275 mgR196 hr fathead minnow 
(Phephukspromclar) L&J = 42.3 mg/L&6 hr in hard water & 48.5 mg/I& hr ia softwater. Disposal: A candidate for rotluy kiln incineration at 
1508 to 2912’F (820 to 16OO’C). liquid injection incineration at 1202 to 2912’F (650 to 1600X!). and fluidized bui incineration at 842 to 1796’F 
(450 to 98OT). Contact your supplier or a licensed contractor for detailed mmma&kms. FoUow applicable Federal, state, and local. re@atiom 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): No. Wol %%%‘%&&nt (29 CFR 1910.1000. Table Z-1-A) 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
SARA Extremely Hazardous Substance (40 CFR 355). TPQ: Not listed 
Listed a.~ a CERCLA Hazardous Substance+ (40 CFR 3024): Final Reportable Quantity (RQJ.1000 Ib (454 kg) [* per CWA. Sec. 311 (b)(4) & 

CWA. Sec. 307 (a)] 
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G0ggk Wear protective eyeg&es 0; chemical safety goggles. per OSHA eye- and f%ce-protection regulations (29 CFR 1910.133). Because 
contact lens use in industty is controversial, establish your own policy. Respirator: Seek professional advice prior to selection and us: Fdow 
OSHA respirator regulations (29 CFR 1910.134) and, if necessary. wear a MSHA/NIOSHqroved respirator. For < loo0 ppm use. a pow~ed 
air-purifying respirator with an appropriate organic vapor cartridge, a supplied-air r+ator (SAR). SCBk or chemical cartridge respimr with 
appropriate organic vapor cartridge. For < 2000 ppm, use a SAR or SCBA with a full faocpiece. For emergency or nonroutine operations (cleaniag 
spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-pwfiing respirdors & not profed workers in oxygen-defcid atmo- 
spheres. If respirators are usad. OSHA require5 a respiratory protection program that indndcs at least: medical catification. training. fit--testin& 
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective 
gl0vCS. boots, aprons. and gauntlets made of Viton or polyvinylchloride to prevent skin ConM. VetttlIatioa: Provide general and loUtI exhaust 
ventilation systems to maintain airborne concentrations below the OSHA PELs (Sac. 2). L.ocal exhaust ventilation is preferred because: it prevents 
contaminant dispersion into the work area by controlling it at its W) source. Safety Stations: Make available in the work area emergenq 
eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated EquIpmeut: Separate contaminated work clothes from 
street clothes and launder before reuse. Remove this material from your shoes and dean PPE. Comments: Never eat. drink or smoke in work 
areas. Practice good personal hygiene after using this material, especially before earing. drinking. smoking. using the toilet. or applyi~~g cosmetics. 

SeCtfd~:?~i:-S~~i~~:~~~~tions and~~(?o~n-+$.~j$ _ .: . ...: _ ..~ I . . . : . ...: :.‘._: : :’ 
. . . . 
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Storage Requirements: Store in a cool, dry. well-ventilated area away from ignition sources and oxidizers. Outside or detatched storage is 
preferred; If inside, store in a standard flammable liquids cabinet. Containers should have flame-arrester or pressure-vacuum venting. ‘TO prevent 
static sparks. electrically ground and bond all equipment used with ethylbenzene. Install Class 1. Group D electrical quipmenr Et@neering 
COntrOlS: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and LO maintain 
levels as low as possible. Purge and ventilate reaction vessels before workers are allowed to enter for maintenance or cleanup. Administrative 
Controls: Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS. skin. blood, and respiratory system. 

DOT Shlpplng Name: Ethylbenzene 
DOT Hazard Class: 3 
ID No.: UN1 175 
DOT Packing Group: II 
DOT Label: Flammable liquid 
Special ProvisIons (172.102): Tl 

Transportation Data (49 CFR 172.101) 
PackagIng Authorlzatlons 
a) Exceptlons: 173.150 
b) Non-bulk Packaging: 173.202 
c) Bulk Packaging: 173.242 

Quantity Limitations 
a) Passenger Aircraft or Raikar: SL 
b) Cargo Aircraft Only: 60 L 
Vessel Stowage Requirements 
a) Vessel Stowage: B 
b) Other: - 
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Sheet No. 713 
Lead (Inorganic) 

Maierial Safety Data Sheets Collection: 

1 lssucd: 8190 

fonstion, extraction, and 
Other Designations C 
Manufacturer: Contact your supplier or GW) for a supplia list 

zltheffixts. *Sec.8 

L&i(iiganic)funK5anddu6~asPb+u10096 

1989 OSHA PELS (Lead, Inor- 
ganic compounds) 
8-hrTWAz5Opgfm’ 
Action Level TWA*: 30 &II’ 

29 CFR 1910.1025 Lead standard 1988NIosHREL 
Blood Lead Level: 40 j@30 g lo-hrTwA:<1ooJlg/nl’ 

l98546~oxlcl~~ Datat 
Human,halatmn, ‘IQ 10 pg/m’ affcck gssaoin@stinal aaa 

Human, oral, ?Db: 450 mgjkg ingested over 6 yr aff&ts 
peripheral and ozntralnervous systems 

Ital. od, T&: 790 mglkg 8ffeck mtxkig~eration~ 

in hot or ccId watn’ 

Appearance and odor: Bluish-white, silvery, gray, vay soft metal. 

Extinguishhtg Medlaz Use 
Unusual Fire or ErtpIaskm dIT 

chemical, edon dioxide, waw spray, OT foam to extinguish fire. 
pzprds: Flammable and modemdy explosive in the form of dnst when exposed to heat or ftamc. 

Special Fire-fight@ Procedures: Isolate hazard area and Davy entry. Sii fie may lxoducc toxic fumes, wear a self-contained breathing 
apuatas @CBA) with a full facepiexx opera&d in the w-demand or positive-pressure mode and fnll pro&&e equipment Be aware of 
nmoff from fne control methods. Do not release to scwas or wstmvays. 

StabUity/Polymerlzation: Lead is stable at room tempezaturc in clased containus undcx normal storage and handling c&d&ions. It tarnish= on 
exposure to air. Hazardous po&nc&ation cannot occur. 
Chemical Iacompatibilitlex Mixtuns of hydrogen Peroxide + trioxane c.xplode on contact with lead Lead is incompatible with sudium azide. 
xiramiurn, disodiuxn ace~4&, aad oxidants. A violent reaction on ignition may oxarr with concentmt& 
sodiuln acetylide (y!ilhpowdered lcad~ ammoGum 

hydrogen pexoxidc, chlorine trifluoride, 
aitrate (below ZOO T with pow&cd kad). Lead is attacked by pure wutcr and weak orgsnic 

skis in the presence of oxygen. Lead is resistant to tap water, hydrufluoric acid, brine, and solva-ns. 
Conditions to AvoM: Rubbex gloves containing tesd may ignite in nitric acid. 
Hazardous Products of Decomp~~tti~n: Thermal oxidative timposition of lead can produce highly toxic fumes of lead. 

Carcbogeaklty: Although lhe NIT and OSHAQ not list lead as a carcinogen. the IARC lists it 85 probablr carcinogenic lo humans, but having 
(usually) ao human cvideaxx. Howevtx, tbc literature reports ~IWXUXS of lead-ixiuad ncoplssms, both benign and malignznt. of the Uncy and 
other organs in laboratory rodents. Excessive exposure to lead has resulted in acumlogic disorders in infants. &qcrimaUal sties show lead has 
reproductive snd te.ratogenic effects in laboratory animals. Human male and female reproductive effects are also documented. 
Summary of Risks Lead is a potent, systemic 
system, blood formation, and gsstroinkstinal ( r 

ison that affect a variety of organ systems, including the nQvous systan. Edncys, reproductive 
I) system. The most imporknt way lead enters the body is &rough inhaWion, but it can also be 

ingested when lead dust or unwashed hands conkminak f& drink, oc cigarettes. Much of ingested lead yes thmugh fbcrs without absorption 
into the body. Adults may absorb only 5 to 15% of ingested lead; children may &orb a much larger fra~tmn. One in the body, lead cntcxs the 
bloodstream and circulates to various organs. Lead conccn~ates and remains in bone for many years. The amount of lead the body stores 
increases as exposure continues, with possibly cumulative effects. Depending on the dose entering the body, lead can be deadly within scvecal 
days or affect health after many years. Very high doses can cause brain damage (enoephalopathy). 
Medical Condltioas Aggravated by *m-e: Lead yay aggrcvatc nervous systan.disorders (e.g., epikpsy, neuropa&cs), kidney.di~~~~, 
h~u&&ztod pressure (hypcrtawon). mferthy, and aneaut~ Lead-M anema and IIS effect on blood presssure can aggravate car&ovsscular 

. 



No. 713 Lead (Inorganic) S/90 

Target Organs: Blood. central snd peripheral nervous systems, kidneys, and gsstxointestinsI (CD tract. 

Eye: Gently lii the eyelids and flush immediately and 
facility. Consult a physician +ediately. 

LXUhlUOUSl~WithflOOdblgrmounts of water untii tnnspo& to an emergency medical 

SMn: Quiz& remove cmhmamd &thing. Rime with f~oo&ng aommts of water for at least 15 min. Coasult a physicii if any health 
complaints dkvelop. 

_ _ 

Inhalatloa: Remove exposed person to fresh air and sport br e 
&e&a: Never give anyunng by mouth to an -7% 

as needed. Consuit a physician. 
uawnsclousMeon ing pasm If large amounk of lead were ingested, induce vomiting with 

contractor for detail and local regulations. 

Listed as CRCRA Haz&ous Waste (40 CPR 261.33 
Listed as a CERCLA Hazardous Substance* (40 CPR 

.~endixToxi&yTest~ures) 

SARA Extremely Hazardous Substance (40 CFR 355): Not . 
le C)uanwy (RQ. I lb (0.454 kg) [* per Clean Water Act. Sx. 307(a)] 

Listed as a SARA Toxic Chemical (40 CPR 372.65) 
OSHA Desfgaatious 
Listed as an Ah Contaminant (29 Cl% 1910.1000, Table Zl-A) 

auntlets topreve&“&in &tacl.Prot&ivechuhingm&%ofm8n-made*sndiad&lg 

S%& e Re 
SJ 

uiremen$ Store in tightly closed containers in a cool, dry, well-ventilated area away from all incompatible materials. direct I 
an heat and qpuuon sources. 

Engineering Controls: Educate worker about lea&s hazards. Follow and inform employees of the lead standard (29 CPR 1910.1025). Avoid in- 
halation of lead et and fumes and ingestion of lead. Use only with app-opiate personal o&e gun and adeqate ventilatioa Lnstitnte a 
’ . that includes regular training, rn- inspectior~ anr evaluation. Avoid creating dnsty conditions. Segregate 

ciothmg. Take precautions to protect laundry penannel. Practice good 
For a variety of reasons. the iead wnwntration ia workroom air may not amelate.with the blood p”““’ 

hy#eae and ho=keeping procedures. 
cad levels m individuals. 

Other Precautions: Provide prep1 acealentaadperiodicaledicalex- 
kidn~s, ir@uding a complete blood count and urinalysis. Receive a complete h~tory ‘?““FJe= blood. navous syxtem, gastroint&nai tract, and 

;-gpJ “ep 
udmg previous smgaies ad hospitslizuian. allergies. 

burve~ 
alcohol consumpti~ proprietary drug intake, and cccqational and v 

snc+ airborne exposure motitorin 
‘od led expomx Maintain reads for 

, em loyee axnpi& and physician’s wnttcn opinions for at least 40 years or duration of 
employment plus 2Oyears. Measurement of blood cad evei (PbB) and zinc pm f P 
absorption level. Mamtain worker PbBs at or below 40 ~g/lOO g of whok blood. v 

yin (ZPP) are useful indicators of your bc+‘s lead 
o n&tin&e adverse 

developing fetus, maintain the PbBs of workers intending to have children below 30 ug/lOO g. 
the longer you have elevated PbBs. the greater your chance of substantial permanent damage. 

Transportation Data (49 CPR 172.102) 
TM0 Shlpplng Name: Lead compou&, soluble, n.or. 
IMO Hazard Class: 6.1 
ID No.: UN2291 
EM0 Label: St Andrews Cross (X. Stow away from foodstuffs) 
IMDG PackagIng Group: II3 

MSOS CdbcLion Refereacex 26,38.73,84.85.88,89,9O.lOO.1O1.1O3.1O9.124.126.132,l33.134.136, 138.139.142.143 
Prepared by: MJ A&on, Bs, Industriti Hygiene Review DI Wii. QH: Me&al Review MJ Upfrl. MD. MPH; Edited by: JR SUut. MS 4 

t3ppi&lol99obyomima~ic~ -. hyoLlamddroa~~sm~~~~ ipdsah.i~rbab~di - . baubb’hpachdrp 



Genium Publishing Corporation 
OneGeniumPlaza 

Schenectady. NY 12304-4690 USA 

Material Safety Data Sheets Collection: 
Sheet No. 313 
Perchloroethytene 
Issued: llm? Revision: E, 91pz 

PerchIoroethylene (C&l,) Desaiptioa: By chlorinatioo of hw and pyrolysis of the carbon tetmchloride NFPA 
that k formed or by catalytic oxidation of 1.1.2.2 -teaddoroethmcusedindryckMingd~tik~sing. P : 
metal degreasing, insulating fluid and cooling gas in eleurical transformers, pmductionof adhesivs aaosokpsin~ 
and coatings; as a chemical intermediate, a solvent for various applications, extractant for pharmaceuticals. a pesticide 

s 2* zoo 

intermediate, and an antihelminthic (Parasitic worm removal) agent in veterinary medicine. 
5‘2 

., 49 
Other Designations: CAS No. 127-18-4, Ankikstin, carbon dichloride, Didakene, ethylene tetrazbloride, Perchlor. l bsofptiai I-D&s 
Perckne, Perk. Tetracap. tetmchloroethylene 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’ GM for a suppliers list. 

ChUtlOtW Pemhloroethylene is a central nervous system depressal& c(uIses liverandkidneydsmage(fmmacateor 
duonic exposures), and is considered an IARC Class 2B caminogen(animalsuffkkntevidenghumaninadeqaatedata). 

Perchloroethy~ < 99%. Impurities include a small amount of amine or phenolic stab&us. 

1991 OSHA PH. 
8-hrTWA: 25 ppm (170 mg/m3) 

1990 IDLH Level 
500 ppm 

1990 NIOSH REL 
NIOSH-X Carciigen 
Lit of Quantitatiom 0.4 ppm 

1992-93 ACGIH TLVs 
TWk 50ppm (339 mg/n?) 
STEL 200 ppm (1357 mg/m? 
1990 DFC (Germany) MAK 
TWk5Oppm(345mg/n?) 
Categq II: substances with systemic 

effe 
Half-life: < 2 hr 
Peak Exposure Iimiu 100 ppm, 30 min 

average value, 4&ift 

1985-86 Toxkity Data* 
Man. inhalation 280 ppd2 hr caused conjunctival 

iuhationaadMesthtsia 
Human, lung: 100 mg/L caused umchedukd DNA synthesis. 
w b* LDG 3005 m&g; caused somnolence. tremor, 

andataxia 
Rat, inhalation, T&t 200 ppm/6 br given inuxmittently 

ova 2 years pmduced leukemia and testiculsr tumors. 
Rabbit, eye: 162 mg caused mild iuitalion~ 

Rabbit, skin: 810 mg/24 hr caused severe irritation 

*sceNIosH.~(Kx385oooo~forrdditioarlirritpdazm~~tcprom~~trunorigenic.&~~~bu 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~:~~~~~~~~ 
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Bolllng Point: 250 l F (121.2 ‘C!) Densityr 1.6311 at59*F(15/4’c) 
Freezing Point: -8 ‘F (-23.35 Y!) Water Solubiilty: 0.02% at 77 ‘F (25 l C) 
Vapor Pressure: 13 mm Hg at 68 ‘F (20 ‘C) Other So~bfllties: Misciik with alcohol, ethex, ~~JKUIC, chloroform, and oils. 
Surface Tensloon: 31.74 dyne&m at 68 ‘F (20 C) Odor Threshold: 47 to 71 ppm (poor warning properties since olfactolry fatigue 
Viscosity: 0.84 CP at 77 l F (25 ‘C) k probable) 
Refraction Index: 1.50534 at 68 l F (20 ‘C) Evaporation Rate: 0.15 gal/ft?/Uay at 77 l F (25 ‘C) 
Mokcular Weight: 165.82 Saturated Vapor Density (Mr I 0.075 Ib/ff or 1.2 kg/m% 0.081 lb,&? or 1.2% k&n’ 
Appearance and Odor: Colorless lisuid with an e&a-Ike odor. 

Unus& F&or Explosion Hazards: Vq& are heavier than air and co&c& low-l&g areas. - - - - 
Special Fire-fighting Procedures: Beeaase fire may produce toxic thermal decomposition product., wear a self-contained breathing apparatns 
(SCBA) with a full facepiece operated in pressure-demand or Positive-pressure mode. 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. 

Stablllty/Polymerlzatlon: Perchloroethylene is stable up to 932 ‘F (500 T) in the absavze of dysts, moisture, and oxygen but de&or&s 
rapidly in warm, moist climates. It is slowly decomposed by light. Amine or pbenolic stabilii are asually added Hszsrdous polymerization 
cannot occur. Chemical Incompatlbllitlesz Slowly (faster in presence of water) cormdes aluminum. iron, and zinc. It is incompatible with 
chemically active metals (i.e.. barium, beryllium, and lithium (explodes with litbium shavings), strong oxidizers. sodium hydroxide. caustic soda, 
potash, and nitric acid. Perchloroethylene forms an explosive mixture with dinitrogen tetraoxide and reacts with activated dlsrcoal at 392 ‘F (2W 
‘C) to yield hexachloroe&ax sod hexaddombeme. Conditions to AvoM: Coatact witfi moistnre and inaxnpafiiks. 
Hazardous Products of Decomposition: Thermal oxidative deumqositioo of pachloroethyleac can produce carbon dioxide and toxic chlorine, 

hydrogen chloride, and phosgene gas (also produced by contact with UV light). 
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Carcinogenlcity: Perchloroethylene is listed as a carcinogen by The IARC (Group 2B. animal sufficient evidence, human inadequate data),(164) 
NTP (Class 2, reasonably anticipated as a carcinogen, with limited human evidence and sufficiit animal evidence),(‘@) NIGSH 

66, 
Class-X. 

carcinogen defined with no further explanation), (la) and DFG (MAX-B. just&&y suspected of having caminogenic potential)o( . ‘Ibaeis 
some controversy regarding human carcinogenicity because even though there is an bvxssed number of atncers of the skin, colon, lung. 
urogenital tract, and lympho-sarcomas; the dry cleaning workers studkd were slso &posed to other chemicals. Summary of Rkks: Percblom- 
ethylene is stored in the fatty tissue and slowly metabolized with the loss of d&nine The half-life of its urinary metabolite (trichloroacetic add) 
is 144 hours. Perchloroetbylene exerts the majority of its toxicity on the ccntml nervous systan causing symptoms rsnging hm light- 
headedness and slight ‘inebriation’ to unconsciousness. Liva damage is possible after sevae acute or minor long-term exposure It has a 
synagistic effect with tolaene. Gmhu? on nul page 
appiglxo1992-RY~~ Amy-luoarq. ’ -. Widwmdm~irwperrnbiDD bpdibiui 



upper respiratory tract, &in, and ce&al n&ous sys&. Primary Entry Routes: Ir&ktion and skin and C@ cont.& Acute Effect&E&sure to 
high levels can cause liver damage which may take several weeks to develop. Vapor exposure can cause slight smarting of the eyes and throat (ii 
high conuzntrations). In human studies, exposure to 2000 ppm/5 min eaused mild CNS depression; 600 ppm/lO min caused numbness around the 
mouth, diiness. and incoordiiation; 100 ppm/7 hr caused mild eye, nose, and throat irritation, flushing of &fact and neck. headache,, somno- 
lence, and slurred speech. Skin contact may produce dermatitis because of perchloroethykne’s defatting action (more common afterreptz%ed 
exposure). Direct eye contact causes tearing and burning but no permanent damage. Ingestion is rare but can cause irritation of the lips. mouth and 
gastrointestinal tract, irregular heartbeat. nausea & vomiting, diarrhea (possibly blood stained), drowsiness, unoonscioasness, and risk of pulmo- 
nary edema (fluid in lungs). Chroak Effects: Prolonged exposure CM cause impaired memory. extremity (hands, feet) weakr~~, peripheral 
neuropathies, impaired vision, muscle cramps, liver damage (fatty degenemtion necrosis. yellow jaundice, and dark urine) and kidney damage 
(oliguric uremia. conjestion and granular sweliing). 
FIRST AID Rescuers must not enter ateas with potentklly h&h pcr&lorrrethykne kvck without o rclf-coataiacd bnathing appamtus. 
Eyes: Do not allow victim to rub or keep eyes tightly shut Gently lift eyelids tmd flush immediately and continuously with flooding amounts of 
wager until transported to an emergency medical facility. Consult a physician immediately. Sldn: Qlcrckly remove contaminated clothiig. 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. 
Inhalation: Remove exposed person to f&h air and support breathing as neededNever odmtrkier cdrcnaltr! Ingestion: Never give anything by 
mouth lo an unconscious or convulsing pexson. Contact a poison conIm1 center and unless othawise dvisad, have that con.s$ofi.s tmdulcri pexson 
drink 1 to 2 glasses of water, then induce vomiting. Be sure victim‘s head is positioned to avoid aspiration of vomitus into the lungs. Note to 
Physlclans: Monitor level of consciousness, EEG (abnormalaties may indkate chronic toxicity), blood enxyme levels (for 2 to 3 wk aftm eqo- 
sure), EKG, adequacy of respirations & oxygenation, and liva and kidney fun&on. BEfs: Cfi in expired air (IO ppm), sampk prior to last shift 
of work week, C&& in blood (1 mg/L), sample prior to last shift of work we trichloroacetic acid in urine (7 mg&). sampk at end of workweek 
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SpilvLeak: Notify safety personnel, isolate and ventilate area, deny ermy, and stay upwind. Shut off ignition sources (although noncombustible, it 
forms toxic vapors from thermal decomposition). For small spills, take up with earth, sand, vermiculite, or other absorber& uowxu&usc~le 
material and place in suitable containers for later disposal. For large spills, dike far ahead of spill and await reclamation or disposal. Report any 
release in excess of I lb. Follow applicable OSHA regulations (29 CIX 1910.120). Environmental Transport: Ifreleased to soil, perchloroeth- 
ykae evaporates aad some leaches to groundwater. It may absorb slightly to soils with heavy organic matter. Biodegradation maybe important in 
anaerobic soils. In water, it is subject to rapid volatil&ion with an estimated half-life from <I day to sevaal weeks. In air, it exists mainly in the 
vapor-phase and is subject to photooxidation with a half-life of 30 minutes to 2 months. Ecotoxiclty Values: Guppy (Poeciliu reti&&& I& = 
18 ppm/l days; fathead minnow (PtnepMupromelar), IA& = 18.4 mghlp6 hr. flow through bioassay. Dkposal: Consider recovery by distilla- 
tion. A potenlial candidate for rotary kiln incinemtion at 1508 to 2912 ‘F (820 to 1600 l C) or fluid&d bed incineration at 842 to 1796 ‘1: (450 to 
980 ‘C!). Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and&al regulations. 
EPA Designations OSHA Designati ens 
2sted as a RCRA Hazardous Waste (40 CFR 261.33): No. U210 
Listed as a CERCLA Hazardous Substance* (40 CFR 3024): Final Reportable 

Listed as an Air coataminaat (29 CFR 1910.1000, 

Quantity (RQ). 100 lb (45.4 kg) [* per CWA Sac. 307 (a)] 
TableZl-A) 

SARA Extremely Hazardous Substance (40 CFR 355). TFQ: Not listed 
Listed ss a SARA Toxic Chemical (40 CFR 372.65) 

Goggles: Wear a faceshield (8 inch minimum) per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because contact lens use in 
industry is controversial, establii your own policy. Resplratorr Seek professional advice prior to respirator selection and use. Follow tXHA 
respirator regulations (29 CFR 19 10.134) and, if necasary, wear a MSI-I&NIOSH-approved respirator. For any detectable concentration, use a 
supplied-air respirator or SCBA with a full facepiece opemted in pressmu demand or other positive-pressure mode For emagency or nonroutine 
operations (cleaning spills, reactor vessels, or storage tanks), wear ao SCfM. Wcpning! Air-pwfiing rcspirarorj do not protect workzrs in 
or>gen-dcfienf afmosphcrcs. If respirators are tlsed. OSHA requires a respirafory protection program that includes at least: medical ce&fkado% 
trahiig. fit-testing, periodic environmental monitoring maintenance, inspeUim cleaning, and convenien& sanitary storage areas. Other: Wear 
chemically protective gloves, boots, aprons, and gauntlets made of b.utyl rubber, Neoprene, or Viton to prevent skin contact. Ventilation: Provide 
general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PBL (Sec. 2). Local exhaust v&iIation is 
preferred because it prevents contaminant dispemion into the work area by controlling it at its s~urce.(~~l Safety Stations: Make available in the 
work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equlpmentr Sepsmre contaminated 
work clothes from street clothes and launder before reuse. Remove this material horn your shoes and clean personal protective equlpmeru 
Comments: Never eat. drink, or smoke in work areas. pmctice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet. or applying cosmetics. 
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Storage Requlrementsr prevent physical damage to containers. Smre in a cool, dry, well-ventilated area away from sunli& and incompatibles. 

_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Do not store sludge from vapor degreasers in tightly-sealed containers and lrcep outside until disposal is arranged. Engineering Coat&s: To 
reduce potential health hazards, use suflicient dilution or local exhaust ventilation to control airbome contaminants and to maintain concentrations 
at the lowest practical level. Check stabilizer levels frequently and ventilation equipment (air velocity. static prcssnrr. air valve) at least every 3 
months. Install an air dryer in ventlines to storage ranks to prevent moisture from rusting and weakening the tank and contaminsting or discoloring 
its contenls. Purge all tanks before entering for repairs or cleanup. Build a dike around storage tanks capable of containing all the liquid (Groand 
tanks to prevent static electricity. Adminlstrative Controls: Consider preplacement and periodic medical exams of exposed workers that 
emphasize liver, kidney, and nervous system function, sad the skin. Akobolism may be a predisposing factor. 

Transportation Data (49 CFR 172.101) 
-0T Shipping Name: Tetrachloroethylene Packaging Authotixations 

OT Hazard Class: 6.1 
Quantity Llmitatlons 

a) Exceptions: 173.153 a) Passenger Aircraft or Raikarr 60 L 
ID No.: UN1897 b) Non-bulk Packaging: 173203 b) Cargo Ah-craft Only: 220 L 
DOT Packing Group: III c) Bulk Packaging: 173241 
DOT Label: Keep away from food 

Vessel Stowage Requirements 

Special Provisions (172.102): N36. Tl 
a) Vessel Stowage: A 

b) Other: 40 
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Phenol (C H OH) Description: One of many aromatic compounds in coal tar. Made by alkylating benzene with propyl- 6.2 . k 1 NFPA 
ene then 0x1 mug the resulting cumene to produce phenol and acetone. Used as a feedstock in manufacturing various 4 
phenolic resins, caprolactum, his-phenol-A, and other chemicals and drugs; a disinfectant; a fuel-oil sludge inhibitor; a S 3* 
reagent in chemical analysis; in producing or manufacturing a large variety of aromatic compounds including fertilizers, R 2 
illuminating gas! coke, explosives, lampblack, paints, paint.removers, asbestos goods, wood preservatives, textiles, + skin 
perfumes, bakehte, rubber, and other plastics; in medical and industrial organic compounds and dyes; and in germicidal absorption 
paints and slimicides. Phenol has beeu identified iu cigarette smoke and automobile exhaust. 
Other Deslgnatlons: CAS No. 0108-95-2, carbolii acid, hydmxybenzcne, monohydroxy benzene, oxybenzeae, phenic !“‘; 

acid, phenyl alcohol, phenyl hydroxide. F 2 

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ GuidtO for a suppliers lit. 

Cautions: Phenol has a marked corrosive effect on any tissue. Eye contact may cause severe damage and blindtzess. Its primary entry t&C.8 
route is thtouah skin absorotion. Svstemlc absorution mav cause h?r and kidnev danuz~e. convulsions (seizured. or de&. .,. .,_ _,...,..... ,. .:,., ,. . . . . . . . . . s~I:-r~.~~~ ~j~~i:~~i~~aj~~~~~~~:~~: :i.~.:.‘.~..i.i:~.:...:::.:.:.:.:.:.’.:.~ . . . . . . . . . . . . . . . . . . . . . . . . ,......,.......,...,.......................................,.........:.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..___.. . . . ..___ ._................._,.iin.,_ ,. ., ,. .,................ . . . . . . . . :... . . . . . . L.. . . . . . . . .._.............. ._..........l.. ..ii........,....... . . . . . . . .A. .A.. ..-:-......A 
Phenol, ca 100% 

1989 OSHA PEL (Skin) 
I-hrTWA: 5 ppm, 19 mglma 

l990-91 ACGIH TLV (Sktn) 1988 NIOSH REL 
TWA: 5 

1985-86 Toxlctty Data* 
ppm, 19 mglm’ TWA: 5 ppm, 

Ceiling 
19 mg/r.n’ 

15.6 ppm, 60 mg/m’ 
Mammal, inhalation, LC : 74 mg/ms 
Rat, oral, LD : 3 17 mg&; toxic effects include 

1987 IDLH Level behavorial &urges (convulsions or effect on 
250 ppm seizure threshold) 

Rabbit, eye, TG 5 mg produces severe 
* See NIOSH, RTECS (SJ3325000), for additional idative. mutative, reproductive, 
ulmoriaenic. and toxicitv data. 

irritation 
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Boiling Point: 359.15 ‘F (181.75 ‘C) at 760 mm Hg 
Melting Point: 109.4 ‘F (43 ‘C) 

vapor Density (Air = 1): 3.24 
S.peclfic Gravity (20 “C/4 C): 1.0576 

Vapor Pressure: 03513 mm Hg,at 77 ‘F (25 ‘C) 
pH: 6 (aqueous solution) 
Molecular Weight: 94.11 

Water Solubility: 1 g dissolves in about 15 ml H$ 
Vlscoslty: 12.7 centipoise at 64.9 ‘F (18.3 ‘C) 

Appearance and Odor: white crystalline solid with a characteristlc sharp medicinal sweet, tangy odor detectable above 0.05 ppm Phenol turns 
oink or red ifit contains imnurities or is exuoscd to heat or lirzht 

Extinguishing Media: Use water spray, carbon dioxide, dry chemical, or alcohol-type foam to extinguish fires involving phenol. Do not use a 
solid stream of water since the stream scatters and spreads fii Use water spray to cool fmexposed tanks/~ntainers. 
Unusual Fire or Explosion Hazards: Phenol presents a moderate fire hazard when exposed to heat, flame, or oxidizers. When heated, it emits 
toxic fumes and vapors that form explosive mixtures with air. Ai mixtures containing 3 to 10% phenol am explosive. Solid phenol burns with dif- 
ficulty, giving off heavy smoke. 
Special Fire-fighting Procedures: Since fm may produce toxic fumes, wear a selfcontained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and full protective clothing. Be aware of runoff from fm control methods. Water 
containing phenol can cause severe chemical bums. DO not dease to sewen or waterways. 
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~tability/Polymerlz.ation: Phenol is stable at room temperature in closed cont&ners’unoer normal storage and handling conditions. Hazardous 
polymerization carmot occur. 
Chemical Incompatlbilltlesr In general, phenol is incompatible with strong oxidizing agents and halogens. It coagulates colodion and proteins. A 
potentially explosive reaction occurs with formaldehyde, pemxydisulfuric acid, peroxymonosulfuric acid, sodium nitrite + heat, and aluminum 
chloride + nitromethane (at 110 *C/100 bar). A violent reaction occurs with butadiene, sodium nitrite + tritluoroacetic acid, aud aluminum 
chloride + nitrobenxene at 248 l F (120 ‘C). Combining phenol with mineral oxidizing acids results in fire; with acetaldehyde results in violent 
condensation; with isocyanates results in heat generation and violent polymerizatiou, with calcium hypochlorite results in an exothermic reaction 
producing toxic fumes which may ignite; and with nitrides results in heat and flammable gas generation. Hot phenol is corrosive to many metals, 
including aluminum, lead, magnesium, and zinc. Reaction with these materials causes phenol to discolor. 
Conditions to Avoids Avoid heating phenol above I22 l F (90 ‘C). 
Hazardous Products of Decomposition: Thermal oxidative decomposition of phenol can produce oxides of carbon and water. . . . . . . . . . . ., . . . . . . . . . _ ., ..i*._ii,.. . . . . . . . . . . . . /. . . . ,. _,....... . . . . . . . . ~~c.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~::~~~~:~~ : : : &’ ,p& 6;:; .; j; j :. : ( j j ;g,:6 ‘1. ., .: 1;. ..:~~~~~. .;- I j 

Carclnogenicity: The NTP, IARC, and OSHA do not list phenol as a carcinogen. Although no specific evidence of human cancer e&s. its 
carcinogenic&y to mice emphasizes the need for precaution when handling this material. Pheuol also causes human mutations (genetic changes). 
Summary of Risks: Phenol is a general protoplasmic poison that is corrosive to any living tissue it contacts. Toxicity most likely results from 
dermal (skin) contact or ingestion. Skin absorption occurs readily with a rapid onset of symptoms or death (within 30 min to several hours). 
Contact with eyes may cause severe damage and blindness. Ingestion of 1 g may be fatal. Although phenol is irritating to the respiratory tract, due 
to its low volatility and good warning properties, inhalation is typically less of a coucem. Chronic toxic effects are uncommon, but may include 
digestive disturbances, neurological disorders, skin rash (dermatitis), and liver and kidney damage. 
Medical Conditions Aggravated by Long-Term Exposure: Individuals with chronic respiratory disorders, pre-cxisting skin disorders. 
convulsive disorders, or kidney or liver abnormalities may be at increased risk from phenol exposure. a 
Target Organs: Liver. kidneys, nervous system, and skin. 
Primary Entry Routes: Skin absorption, eye contact, ingestion, and inhalation. 
Acute Effects: Skin contact results m white, wrinkled discoloration, followed by a severe bum or systemic poisoning if removed improperly. 
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Phenol ingestion can cause gan ne 
Although not immediatelv nain F= 

and cormsion of lips, mouth, koat, esophagus, and stomach if not properly decontaminated (see First Ai). 
UL skin contact can cause serious bums and svstemic toxicih. In addition to skin bums and rcsniratotv tract 

cause pallor, anorexia (appetite loss),~na&, vomiti 
sweatmg, convulsions, cyanosis (blur& coloration of % 

! diarrhea, weahess, muscle aches, darken&d urine, 
s and/or fiigertips), shock, unconsciousness, 

cause severe tissue corrosion or g 
ingestion, major percutaneous (skin), or inhalation exposures, collapse and death cm be rapid. Ingestion can 

the eye (con’unctival edema, come Y 
e affecting lips, mouth, throat, esoph 

d 
opacification, and hypes&&a) and posst le blmdness. 

“$“.. and stomach. Eye contact cau cause severe corrosive damsge to 

Chronic E e&r Chronic phenol poisoning is rarely reported. Symptoms include vomiting, diffiiult 
headache, fainting, dizziness, darkened urine, and mental disturbances. Chmnic exposure can cause La 

swallowing, diarxhea, appetite loss, 
tb from liver and kidne 

Repeated skin contact with phenol or phenol-bearing products can result in dermatitis with dark pigmentation (ochronosis) of s Ll 
darll;U:e. 

andwhitesof 
e esglk&. 
i&t 
IZydZag~tly lift the eyelids and flush immediately and continuously with flooding amounts of water for at least 15 min. Consult a physician itn- 

Skin: S&y action is critical Flood exposed area with water and uickly remove contaminated clothing. As soon aspassibk, repcakdly spray 
or swab with the decontamina&rg agent polyethykneglycol-300 (PIG). Immerse extremities in PEG. Rescue rsonnel should mtect themselves 

Do not use greases, powders, or omtments to treat phenol bums. Never delay p K no1 removal rf -8 EG is wt readily 

&ctrocardiogram. Manage &lation, seixures, renal failure, and 5nid electmly?e &balances symptom&ally as mdicated. * 

small spills with some nonconibustible irnxt material and place in a clo&xf metal 
ow material to cool and solidify. Usin 

area with water, use canstic soda solution for neu tra&ari 
noqarking tools, shovel solid into steel containers for 

on, and collect 5ushin 
Follow applicable GSHA regulations (29 CFR 

and wash water for ldisposal Do 
191 I? -120). Notify proper rmthorities 

Dlspo& Contact your su;plier or a lice~bsea contractor for detailed recommendah EPA lhsimstima ‘ens. Follow applicable Federal, state, and local regulations. 
-- -- - --~-- -__I 
Listed as a RCRA Hazardous Waste (40 CFR 261.33) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Reportable Qua&y (RQ). 1000 lb (454 kg) (* Per Clean Water Act, Sec. 311(b)(4), 

Sec. 307(a), and 
Listed as a SARA Ei 

r RCRA, Sec. 3001 J 
tremely Hazardous Substance (40 CFR 355): RQ loo0 lb; Thmsbold Planning Quantity (TPQ. 500/10,000 lb 

Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Desbrnatlona 

ReZ&& 
tective ey 

n-r Seek profession 3 
lasses or chemical safety goggles, per GSHA e e- and face-protection regulations (29 CFR 

i 
-- ------,- 

ow ( 
sary, wear a NIGSI ILap 

advice prior to respirator selection and use. Fo XHA r&rator reg&Uions (29 CFR 1910.134) at& if neces- 

facepiece respirator wr 4 
roved resPirator. Where Potential exists for exposures near or over 19 mg!myruSe a A ,f%A/NlOSH-aporoved fttll 
an orgamc vapor cartridg&ankter and dust/mist prefilter. haeased protectron is obtained from full%epiecr powered- 

air purifying respirators. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. W’urning! Air- 
~u~~rh 

:a 
resp+tors~do not proteit workers in oxy 
ear mpemous gloves. boots. aprons. cf 

en-dqficient atmosphere. 
an gauntlets to prevent skm contact. ACGM recommends neoprene or butvl rubber au zood-to- 

;cellent protective mate&k. - - - - Cl 

&c. 2) 
ent5atlon: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the GSHA PEL and ACGlH TLV 

. Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its sourck”“) 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quickdmnch showers, and washmg facilities. 
Contaminated Euulpment: Never wear contact lenses in the work anx so5 lenses may absorb. and all lenses concentrate. irritants. Remove this 
material from - 
Comments: r-F 

ui &es and equipment. Launder contaminated clothing befon westin& 
ever 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. smoking, using the toilet, or applying cosmetics. 
sE.‘“.w:.:.. sE.‘“.w:.:.. :.:.F.:.. :.:.F.:.. :.:~:.:.:.:.:.:.~:.:.:.. :,: :.:~:.:.:.:.:.:.~:.:.:.. :,: .,:,:.:.;.:.:. >:+ .:.:,:.:.:.. a :.:.;.:.:.:.;.:.: <.:.: :,:.:.:.: .:.:.. ..:.;,. .,:,:.:.;.:.:. >:+ .:.:,:.:.:.. a :.:.;.:.:.:.;.:.: <.:.: :,:.:.:.: .:.:.. ..:.;,. :.:.:.:.:.:.:.:.:.:.:“~:-~.~.:.:.. .,:~.:...:.:.~.~~~.:.:.:.:.:~.:.~~.:.:.:.:.:.:.~.:.:.:.;~;.~.~~:~.:.:.~.:...:.~.:.~~.;.~~~:.:.:~.:...:.:.;.~.:.:...:~.:..:.:.:.:.:~.~.:.: . . .._ -.:.:.,..:.:.;.:.:.:,, :.:.::.:.:.:.: ..:;.: _ >. :.:.:.:.:.:.:.:.:.:.:“~:-~.~.:.:.. .,:~.:...:.:.~.~~~.:.:.:.:.:~.:.~~.:.:.:.:.:.:.~.:.:.:.;~;.~.~~:~.:.:.~.:...:.~.:.~~.;.~~~:.:.:~.:...:.:.;.~.:.:...:~.:..:.:.:.:.:~.~.:.: . . .._ -.:.:.,..:.:.;.:.:.:,, :.:.::.:.:.:.: ..:;.: _ >. _ :.;;:.:...~~:.:~:.:~:.:.:::~~~.~~ _ :.;;:.:...~~:.:~:.:~:.:.:::~~~.~~ 
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StorageRequirements: and ignition StorageRequirements: and ignition 
sources. Outside or detached stor sources. Outside or detached stor 
Engineering Controls: Enclose Engineering Controls: Enclose if if 

e is preferred. Protect contamers from physical damage. e is preferred. Protect contamers from physical damage. 

Potential dan Potential dan 
1 operations, eliminating all possible phenol exposure mutes. Educate workers about phenol’s hazards and 1 operations, eliminating all possible phenol exposure mutes. Educate workers about phenol’s hazards and 

mcludes reg mcludes reg ifi ifi 
et-s. Use only with appropriate personal et-s. Use only with appropriate personal 
ar training, maintenance. inspection. ar training, maintenance. inspection. ir ir 

rotective gear and adequate ventilation Institute a respiratory protection pro rotective gear and adequate ventilation Institute a respiratory protection pro am that am that 
an an evaluation. Provide local exhaust ventilation at the site of chemical &ease. evaluation. Provide local exhaust ventilation at the site of chemical &ease. # # ,dce good ,dce good 

ral vgiene and h&sekeeping purea 
edkal urvelllance: Provide prep cement or periodic medical examinations that emphssixe central nervous system (CNS). hepatic, renal, and 

skin. Tests should include BUN, cmatinine, LFTs. and urinalysis. Phenol can be dekdcd in urine in free or conjugated forms. The ACGIH 
biological exposure index (BEI) is 250 mg total phenol/g creatinine or 15 mg/hr. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Phenol 
DOT Hazard Classz Poison B 

IMO Shipping Name: Phenol 
IMO Hazard class: 6.1 

ID No.: UN1671 ID No.: UN1671 
DOT Label: Poison IMO Label: Poison 
DOT Packaging Exceptions: 173.364 
DOT Packaging Requirements: 173.369 

IMDG Packaging Group: II 

ff$Df$otkction References: 1.2-12,15,19.23,24,26,31,34.37,38,59.73.79,84.85.89,100,101.103. 124,126.127.132,133,136.138-140.143.146, 

Fre&zd by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson. CIH; MedIal Review Ml Upfal, MD. MPH; Edited by: JR Stuact. MS 1 
- -.__-. - - 

. 



Material Safety Data Sheet -I I No. 677 
from Genium’s Reference Collection 

Genium Publishing Corporation 
1145 Qtalyn street 

Schent-_-,._ -~- ~~ :ctadv. NY 12303-1836 USA 

1,1,2,2-TETRACHLOROETHANE 

Issued: November 1988 
GENUJM PUBlJStUNC CORP. 

Material Name: 1,1,2,2-TFTRA~ROHTHANE 

Description (Origidses): Used as a solvent primarily for cleaning and extraction procedures and as a chemical 
49 

2OO 

intermediate in the manufaetum of trichlomethylene and teu-achloroethylene; and as 811 analytic reagent by textile 
maxlufaeturers iu po1ymercha tests. Genium 

Other Designations: Acetylene Tetraehloride; sym-Tetrachloroethane; CHCl$HCJ; CAS No. 0079-34-S HMIS 

F ii 
R 1 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek I 4 
Buyers’ Guide (Genium ref. 73) for a list of suppliers. hc;~ s i 

*Seesect. K - 
,:*.; ~~~~~~~.~Si ::>:. I.:.: 

OSHA PEL (Skhl*) 
8-Hr TWA: 1 ppm, 7 mglm? 

ACGIH TLV (Skin*), uSS-s9 
TLV-TWA: 1 ppm, 7 mg@ 

Toxicity Dat;a** 
Human. Oral, TDu: 30 mgflrg 
Human, Inhalation, TC,: 1000 mg/m’ (30 Mins 1 

Ra4Ora&LD,:8oomgkg 

3;;:. ..i.‘.’ i ::.:.: : : . . . . . .._....._...... 
” ~~~:~~:~~~:~~:~.ai:~~:~~:.:.~...:.:-: /.......... . . . . . . . :. . ..~ . . . . . . . . : ; :. :: . . . . . . . .,.,.” :.:.: :.:.:.:.:.::.. -: ;..:: .I.. .__,............ :.: . . . . .;::.:- .:.: . . . . :.:.:.:.:.:.:.+::::.:::: :.:.:‘: ;::,:::::,:.~::: . . . . . ,:::>:+:.~ :-..-.>..:... ..-.. .:,., . . . . . . . . . . . ..,. . . .- :...:.: .:.:.:.:.:.:.......,:,: : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : :,_ :.:. I :,: 

..: : 

&W.dll ar Weight: 168 Grams/Mole 
Solubility in Water (%): Insoluble 
Specitic Gravity (tz0 = 1): 1586:58 at 77’F (25-C) 

Boiiiug Point: 295’F (146-C) 
Melting Point: -47’F (44’C) 
% Volatile by Volume: Ca 100 
Vapor Pressure: 6 Tons at 771: (2SC)* 

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 

*At 77’P (25’C) the wnoentration of 1,1,2&tetrachlomethane iu saturated air is approximately 7900 ppm 

Extlnguishiug Media: *1,1,2,2-Tetraehloxoethane does not bum. Use extinguishing agents that will put out the surrounding fire. Unusual 
Fire or ExpIosion Hazards: None reported. Special Fire-fighting Procedures: Wear a self-contained breathing appatatus (SCBA) with 
a full facepiece operated in the pressure-demand or positive-pressure mode to protect against the effects of the nearby the. 

Stability/Polymerization: 1,1,2,2-Tetrachloroethaoe is stable in closed containers during routine operations at room temperature- 
Hazardous poly merization cannot occur. Chemical Incompatibilities: Hazardous reactions between l&Q-tetmchloroethaue aud 2,4- 
dinitmphenyl disulfide, nitrogen k&oxide, 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. Conditions to Avoid: 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-tetrachloroethane can produce highly toxic gsse 
such as carbon monoxide (CO) and oxides of chlorine (ClOJ. 

Carcinogenicity: NIOSH lists 1,1,2,2-tetrachloroethane as a carcinogen. 
Summary of Risks: 1,1,2,2-Tetraehloroethane is absorbed through intact skin in significant amounts; one human fatality has been attrib- 
uted to this route of exposure. This liquid is considered to be one of the most toxic of the common chlorinated hydrocarbons, particularly 
with respect to the liver. Severely acute exposure causes depression of the central nervous system (CNS), which can ca.use death within 12 
hours. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respiratory system, 
CNS. gastrointestinal system, liver, and kidneys. Primary Entry: inhalation, skin contact/absorption. Acute Effects: The initial symp- 

toms of exposure am lacrimation, salivation, and irritation of the nose and throat; continued exposure can lead to nausea, vomiting, and’ 
narcosis. Also, low blood pressure and cardiac rhythm abnormalities; respiratory depression; nausea, vomiting, bums of the esophagus, 
and diarrhea; and anesthesia with diiness leading to loss of consciousness and coma; plus possible transient liver and. kidney changes. 
Chronic Effects: The two sets of manifestations are (1) malaise, dmwsiness, decreased appetite, then nausea and retching, a bad taste in 
the throat, constipation, headache, pale stools, jaundice, and dsrk uric-e. as well as mental confusion. stupor, and coma;. and (2) hand 



flush eyes, iacludiug under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 minutes. Skin. Rinse 
the affected areas with flooding amounts of water, then wash it with soap and water. Inhalation. Remove the exposed person to fresh a& 
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 OCCUT. give the exposed person 3 
giasses of water to drink and induce vomiting, then repeat this procedure. Get medicai help (in plant, paramedic, community) for all: 
exposures. Seek prompt medical assistance for further treatment, obsavation, and support after first aid. Note to Physkian: Worketx 
exposed to this liquid should be evaluated with a fuii battery of tests for the liver. kidneys, and CNS systems, as weil ss the blood. 

SpiiFLeak: Notify safety personnel, evacuate unnecesssry personnei, and provide adequate ventilation. Cieanup personnel must be prop- 
erly clothed and equipped to protect the skin and eyes against any contact with the iiquid as weU as inhaistion of its vapor (see sect 8). 
Vacuum the spiiled 1,1,2,2-tetrachiomethane and pump it into suitable containers for disposal Waste Disposal: Contact your supplier 
or a iiceused contractor for detailed recommendations. Foiiow Federal, state, and local regulations. 

OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000 Subpart z). 
EPA Designations (40 CFR 302.4) 
RCRA Was@ No. U209 
CERCLA Hazardous Substance, Reportable Quantityz 1 lb (0.454 kg), per the clean Water Act (CWA), !j 307 (a): and the Resource 
Conservation and Recovery Act (RCRA), $3001. 

Goggks: Always wear protective eyeglasses or chemical safety goggles. Where splashing of thii ilquid is possible, wesr a fuU face 
shield. Follow OSHA eye- and face-pnnection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per 
Geaium reference 88 for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regula- 
tions (29 CFR 1910.134). For emergency or nonroutine operations (spiiis or cleaning mactor vesseis and storage tanks), wear an SCBA. 
Warning: Air-purifying respirators wiii nor protect workers in oxygendeficient atmospheres. 0th~: Wear impervious gloves, boots, 
aprons, gauntlets, etc., to prevent skin contact with this liquid. Ventilation: Install and operate generai and loeai ventilation systems 
powerful enough to maintain airborne levels of this mate&i below the QSHA PEL standard cited in section 2 Locai exhaust ventilation 
,is preferred because it prevents dispersion of the contaminant into the generai work area by eliminating it at its source. Consult the latest 

edition of Genlum reference 103 for detailed recomndations. Safety Stations: Make emergency eyewash stations, safety/quick-drench 
showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses 
may absorb irritants, and aii lenses concentrate them. Do not wear contact lenses in any work ama. Remove contaminated clothing and 
launder it before wearing lt again; clean this materiai from your shoes and quipment 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 whiie eating, d&&it&or smoking. Do not eat, drhik. 
or smoke in any work area. Do not inhale 1,1,2,2-tetm&ioroethane vapor. 

,.,. __.____ _._____,.._ . .._..___._..._....__Y_.... ._...... . . . . .._ m 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

..i. i:.. ..:. : c-. . . . .A:...+. .+iii . . . :. 

Storage/Segregation: Store 1,1~-tetfachlomethane in closed, airtight containers in a mi, dry, well-ventilated area away from incom- 
patible chemkais (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 iimits cited in section 2. 

Transportation Data (49 CFR 172.101-2) 

DOT Shipping Name: Tetrachloroethane 
DOT Hazard Class: ORM-A 
ID No. UN1702 
DOT Packaging 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. 
ability of information haein for WWS ciwoscs are i Drae.,.-+sA l..,. Dll PG BS 

I 

bee0 take.18 in the prq0r~Gon of such iaformdiian. Gcaiim Publishing Corp. 
exttnds no -tits, makes M) rymsentiom md assumm no wsponsibility Industrial Hygiene Review: DJ Wiiou, CM: 
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curc.hmcfc ia(endsd oulvosm or for eomea- of ifs use 9 Medical Review: W Silverman, MD 



GEP Genium Publishing Corporation Material Safety Data Sheets Collection: 
One Genium Plaza Sheet No. 664 

Schenectady, NY 12304-4690 USA Tetraethyl Lead 
(5 18) 377-8854 

Issued: 8/88 Revision: A, 9/92 
~ . . . . . \:.$~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .? . . . . . . . . . . . . . . . . . . . . . . . ,....... 

Tetraethyl Lead [(C,Hs),Pb] Dcscrlptloa: Derived by alkylation of lead-sodium alloy with excess ethyl ~hhidc in a 
nitrogen atmosphere or electrolysis of an ethyl Grignaxd reagent with an anode of lead pellets. Used as anti-knodc agent in I” : 

NFPA 

gasoline aviation fuel. Formerly used in organomacany fungicides and in the manufacture of other metal wls such as S -* 
Fd 

3 2 3 
ethyl mercury compounds. S$ce 1974 its use in gasoline was largely replaced by methyl m butyl etha [(MTBE). see - 
G&m MSDS No. 7351 after the USEPA issued regulations requiring its gradual reduction in gasoline. Du Pant was the 
last known company to produce TEL in the US and stopped production in 1990. There ate still US companies with 

absorptioa $g 

branches in Canada that continue to manufacture tetraethyl lead since it is still widely used in gasoline there and in Euro* 
Other De&nations: CAS No. 78-00-2, TEL, NCI-C54988, tetraethyl phunbanc E! 32t 
Manufacturer: Contact your supplia or distributor. Consult latest Clrcnicol Wuk Buyers'GlcidecTJ for a suppliers list 
Cautions: Tetraethyl lead is highly toxic to the central nervous system (CNS). The liquid and vapor are easily absorbed through 
the skin because of TEL’s lipid solubiity. It is a combustiile liquid and can decompose explosively if exposed to air. 

1991 OSHA PEL (Skin) 
8-hr TWA: 0.075 mg/m’ 

1990 IDLH Level 
40 rng/n? 

1990 NIOSH REL (Skin) 
10&r TWA: 0.075 mg/m’ 

1992-93 ACGIH TLV* (Skin) 
TWA: 0.1 mg/n? 

1990 DFG (Germany) MAK (Skin) 
TWA: 0.01 ppm (0.075 mglm’) 
Category II: substances with systemic effects 
Half-Life < 2 hr 
Peak Exposure Limit: 0.02 ppm. 30 mill 

average value. 4/shift 

1985436 Toxicity Datat 
Human, umqwted route, TEQ lA7 mg/kg: toxic effects 
not yet reviewed. 

Rat, oral, LDG 123 mg/ltg caused aggression, altered 
sleep time, and convulsions CK effect on seizure threshold. 

Rat, inhalation, I&Z 850 mg/m’/l k, toxic effects not yet 
reviewed 

Rat, oral. m: 75 mg/kg administered from 12 to 14 days 
of pregnancy caused post-implantation mortality or effects 

I l Biologic monitering is es& fa pcno~cl mntmL on the developing fetus. 

Freez&g Point: -214.2 ‘F (-136.8 ‘C) - Other Solubllitks: Soluble in be&e, die&y1 ether. gasoline, and petroleum ether. Slightly 
Molecular Weight: 323.45 soluble in alcohoL 
Speclfk Gravity: 1.59 at 51.8 ‘F (11 l C) Vapor Pressure: O-2 mm Hg at 68 ‘F (20 l C); 1 mm Hg at 101.12 ‘F (38.4 ‘Cl 
Ionlzatlon Potential: 11.10 eV Saturated Vapor Density (Air = 1.2 kg/m’): -same as air 
Surface Tension: 28.5 dyne/an Relatlve Evaporation Rate: 0.032 g/mz at 68 ‘F (20 T) and wind speed of 45 meta Isecond 
Vkcoslty: 0.864 mPa.s at 68 ‘F (20 *Cc) Refraction Index: 15198 at 68 ‘F (20 *C/D) 
Appearance and Odor: Colorless liquid which may be dyed orange, red, blue or other color and has a slight musty odor. 

l$xtingulshlng Media: A Class III B combustible liquid. For small fues. use dry chemical, carbon dioxide. wata spray, or regular foam. For large 
~ fires, use water spray, fog, or regular foam. 
~ Unusual Fire or Explosion Hazards: Containa may explode in heat of f=e (> 80 l C). Tetraethyl lead burns as an orange flame with a green 
margin and gives off extremely poisonous lead fumes. 

~ 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 firelightas’ protective clothing is not effective 
for tetraethyl lead fires. Use clothing specifically recommended by manufacturer (be aware that these may or may not provide thumrJ protection). 
Apply cooling water to sides of ffle-exposed containers until well after fire is out. Stay away from ends of tanks. For massive fire in cargo ared, 
use monitor nozzles or unmanned hose holders; if this is impossible, withdraw and let fire burn- Do not release runoff Erom fire control methods 10 
sewers or waterways. Evacuate l/3 mile radius if fire becomes uncontrollable. 

Stablllty/Pol~ytnerlzatlon: TEL decomposes slowly at room temper&e and rapidly at 125 to 150 ‘C. It also decomposes when exnosed to SUn or 
allow&to e&porate in air. Exposure & air for se&al days can cause explosiv;d&mposition. Hazardous polymerization cannot &cur. 
Chemical Incompatlbilltles: TEL solubilizes fatty materials and has solvent action on rubber. It is incompatible with s-g oxidii. sulfuryl 
chloride, potassium permanganate, and rust. 
Conditions to Avoid: Exposure to heat. ignition sources, sunlighb air, strong oxidii, and other incompatibles. 
Hazardous Products of Decomudsitlon: Thermal oxidative decomposition of TEL can produce carbon dioxide (CO,) and toxic lead @bl fumes. 

(Hodgkir; d&&e) in mice, termed unreliable because these tumors tend to OCCUT spontiineously at times in this particular strain of mice. 
Summary of Risks: Do not confuse the effects of tetraethyl lead (TEL) with those caused by inorganic lead exposure TEL is organic and while 
both are water insoluble, TEL is lipid soluble and easily enters the as brain while inorganic lead compounds can’t. Neurologic symptoms axe more 
prevalent than any others. Tetraethyl lead has a latency period from exposure time to onset of symptoms as it must first be metabolized to Iriethyl 
lead before toxicity results. The greater the exposure concentration, the faster symptoms develop. TEL’s ability to produce chronic toxicity has 
been debated for years as is the efficacy of chelation therapy. Chronic. toxicity was thought not to occur with organic lead compounds because they 
did not accumulate in the bone lie inorganic lead. Coll!h on ?uxrpagc ’ 
c3p7ig~O1992Gali~mhblilhin~Caporni AnmymmnacLluror+uaiQr~t*~bl~Iv& il prdlibied 



Recently. studies showed chat TEL is fmc metabolized to triethyllta4 then OYCT a period of monlhs, converted to inorganic lead whiclh is then 
deposited in bone. At this point chronic effects could resemble those caused by dicct exposure to inorganic lead If victim survives an acute 
exposure. recovery may tie weeks to months. It is questionable whether all changes are reversible following heavy or long-term exposures. 
Teratogenic effects may occur; ‘a syndrome with severe mental retaz&tion has been seen among children of heavy gasoline sniffm”Lm 
Medical Condllions Aggravated by Long-Term Exposure: Menraldkorders and hypertemion. Target Organs: CNS. cardiovascular 
system, eyes. liver, kidneys. Primary Entry Routes: Eye. skin, inhalation. ingestion. Acute Effects: The primary target organ is the brain, and 
CNS effects occur in three categories: mild, moderate, and sevc~e. Mild effects include anxiety, irritability, insomnia, lurid dreams, vomiting, 
metallic taste. paleness, cerebellar ataxiq and diarrhea. Moderate effeus are disorient&n, hyperexcitability. tremors, chorea (involrm~tary 
incoordination of face and limbs), bradycardia (slow heart action). hypotension (abnom&ly low blood pressure). and hypotieamia (lowesed 
body temperature). Severe symptoms inch& delusions, hallucinations, mania. convulsii cerebellar &ma (fluid in the brain), cnma. and 
death. Ringing in the ears, impaired vision (due to weakening of the eye musoles), elevated liver enzymes. and anemia may also occur. Ctwnk 
Effects: May occur once TEL is metabolized to inorganic lead. Symptoms include anemia, appetite loss, weakness, insomnia, musde and joiit 
pain, and colic accompanied by severe abdominal Pain. See Cc&n MSDS No. 713. 
FIRST AID Eyes: Do tto~ allow victim to rub or keep eyes tightly shut Gently lift eyelids and flush immediately and continuously with 
flooding amounts of water until hansporred to an emergency medical facility. Consult a physician immediately. Skin: Qui&y remove mntami- 
nated clothing. Rinse with flooding amounts of water for at least I5 min. Wash exposed area with soap and water. For reddened or blistered 
skin, consult a physician. Inhalation: Remove exposed person to fresh air and support bread&g as needed. Ingestion: Neva give anything by 
mouth to an unconscious or convulsing person. Contact a poison conho center an unless &erwise advised, have that con.rcieu.s unzf1~1@ 
person drink 1 to 2 glasses of water to dilute. Indua vomiting only if large amounrs are ingested. Nate to Physklans: Urine lead levek are 
better indicators of exposure than blood lead levels. Blood lead levels may not reflect exposure until toxicity is severe where as urine diruztly 
reflects amount of exposure. In severe acute toxicity, urine lead levels are usually > 350 pg/L but blood levels are < 50 pg/L. Chelatioln therapy 
can be useful for chronic exposure but not for aoute. If blood levels are greater than 50 j&dL begin chelation thaapy with BAI. cakism 

u&h earth, sand, &mie%e or &a&al absorbent (dcueascs~ev&ati&) andpsi suitable coma&s. Dike far ahead of l&e @I, m&al- 
ize with agricultural (slaked) lii. sodium bicarbonate, or crushed Iimestone and adjust to pH 7. Investigate reclamation or dispasaL FOUOW 
applicable OSHA regulations (29 CFR 1910.120). Ecotexkity Yalucs: Bluegill. Tim = 2 1.4. and 0.2 mgfL at 24.48. and 96 hr. rcspc&veIy. 
Environmental Degradation: In the atmosphere, TBLrapidly degr&s by reaction with photochemically produced hydroxyl radicah and ozone 
molecules. The half-life is - 1.5 to 5 hr depending on solar intensity. In water, volatilizarion is expected. Half-life from a model riva is 53 hr and 
3 days in a model pond. It is also subject to hydrolysis and direct photo&s. Some TEL may degrade into dialkyl and trialkyl lead whkh may be 
more resistant in water than TEL itself. Bioaccumulation may occur in aquatic organisms. If released to so.& someTEL is expected to degrade to 
water soluble compounds and leaoh, although some may volatilize or undago direu photolysis if exposed to sunlight. Disposal: Comaa your 
supplier or a licensed contractor for detailed reeommendarions. Follow applicable FedemI, state, and local regulations. 
EPA Designations 
Liited (as lead compacmdr) as a SARA Toxic Chemical (40 CFR 372.65) 

OSHA Designations 

Liskd as a SARA Extremely Hazardous Substance (40 CFR 355). TPQ: 100 Ibs 
Listed as an AiConraminant (29 CFR 191O.1ooO.Table Z-1-A 

Listed as a RCRA Hazardous Waste (40 CFR 261.33): PllO 
Listed as a CBRCLA Hazardous Substance* (40 CFR 3024): Fmal Reportable Quantity (RQ). 10 lb (454 kg) [* per RCRA. Sec. 3M)l& CWA, 

see. 311 (bX4)1 

Goggles: Wear protective eyeglasses or chemical safety goggles, pa OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in indus~ is controversial. establish your own policy- Respirator: Seek Professional advia prior to respirator sekuion and use. 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary. wear a MSHA/NIOSH-appmvcd respirator. For c 0.75 n&n’, use 
my supplied-sir respirator (SAR) or SCBA. For cl.875 mg/m3. use any SAR operated in continuous-flow mode. For 4.75 mg/m3. use any 
SCBA or SAR with a full facepiece or a SAR with a tight fitting facepiece operated in continuous-flow mw3.z For c40 mg/m3, use any SAR 
operated in pressure-demand or other positive pressure mode. For emergency or nonroutine operations (ckaning spills. reactor vessels. or storage 
tanks), wear an SCBA. Warning! Air-pwfiing respirators do not protect works k oxygu-dejicient atmospheres. If respirators are used, OSHA 
requires a respiratory pmtection pmgram that includes at least: medical certification tzainiig. tit-testing, periodic environmental monitoring. 
maintenance, inspection, cleaning, and mnvenient, sanitary storage -. Other: Wear chunkally Protective gloves boots, apmns. and gauntlets 
to prevent skin contact. Do m1 use rubber as material for PPE (TEL may degrade rubber). Yentllatloa: Provide general and local exhaust ventila- 
tion systems to maintain airborne concentrations below OSHA PEL (Sec. 2). Looal exhaust ventilation is preferred because it prevents conrami- 
nant dispersion into work area by eonrrolling it ar the source. Urn) Safety Stations: Make available in the work area -geney eyewash stations, 
safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated workclothes from suees cloihes and 
launder before reuse. Remove this material from your shoes and dean PPE. Comments: Never w drink, or smoke in work areas. Prac& good 
personal hygiene after using this material. especially before eating, drinking. smoking. using the toiler, or applying cosmetics. 

. . 
~:iiio;d~ .:, :. ,. 1 . . . ,. .., . .,., . . ,.. . . . ,. ., . _ . . 
Storage Requirements: Store in a cool. dry. dark well-ventilated area (e&oc=zd with an automat& sprinkler system) away from hear. knition _ . . 
sour&s. and-incompatibles (Sec. 5). Keep &ntainers tightly closed; exposure to air can lead to expl&e deco&&on. I?&neering - 
Controls: To reduce potential health hazards. use sufficient dilution or local exhaust ventilation to conaol airborne co- and te 
maintain concentrations at the lowest practical IeveL Use nonsparking tool for any maintenance procedures. Administrative Controls: 
Consider preplacement and periodic medical exams of exposed wodcers with emphasis on Ihe CNS. including personality changes. Fb greater 
assurance of individual pmcectio& monitor urinary output of exposed workers. 

Transportation Data (49 CFR 172.101) 
DOT Shlpping Name: Teiracthyl lead, liquid 
DOT Hazard Class: 6.1 

PackagIng Authorizations Quantity Limitations 
a) Exceptions: None a) Passenger Alrcraft or Railcar: IForbidden 

ID No.: NA1649 b) Non-bulk PackseIne: 173.201 b) Careo Aircraft Only: Forbiddan 
DOT Packing Croup: I 
DOT Label: Poison. Flammable liquid 
Special Provlslons (172.102): - 

cj Bulk Packagtng:%& 
I 

Yeacl Stowage Requirements 
a) Vessel Stowage: E 
b) Other: 40 

hf.VXCoKecKfm References: 23,73.89.101.103.124.126.127.132,136.140. 148.149.1533. 159.162.163.164.167.174,175 
Prepared by: M Gannon. BA; Industrial Hygiene Review: PA Roy. MPH. CM; MedIcal Review: AC Dadington, MPH. MD 
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Toluene (C&C&) Description: Derived from petroleum i.e., dehydrogenatioa of cycloparaffin fractions followed by the R 1 NFPA I 
aromatization of saturated aromatic hydmcarbons or by fractional distillation of coal-tar lit oil and purified by rectifica- I 3 
tion. Used widely as a solvent (replacing benzene in many cases) for oils, resins, adhesives, natural rubber, coal tar, asphalt, 
pitch, acetyl celluloses, cellulose paints and varnish=, a diluent for photogravure inks, raw material for organic syntksii 

k y 

e (benzoyl & benzilidene chlorides, saccharine, TNT. toluenc diisocyanak and many dyestuffs). in aviation and high octane 
automobile gasoline, as a nonclinical thermometer liquid and suspension solution for navigational instruments. 

zltgioo 

Other Designations: CAS No. 108-883. Methaclde, methylbenzxu, methylbemol, phenylmethane, toluol, Tolu-SOL 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyrs'Gui~@~ for a suppliers list. 

Cautions: Toluene is an eye, skin, and respiratory tract irritant becoming narcotic at high centratks. Liver and kidney damage 
has occurred. Pregnant women chronically exposed to toluene have shown teratogenic effects. Toluene is hlghly flammably. PPEsec 8 

Toluene, < 100%; may contain a small amount of benzene (- 1%). xylene, and nonaromak hydre. 
1991 OSHA PELs 199293 ACGIH TLV (Skin) 
8-hr TWA: 100 ppm (375 mg/ms) 
15-min STEQ 150 ppm (560 mg/ml> 

lWk50ppm(188mg/m3) 
1985-86 Toxklty Datat 
Man, inhalafion, q 100 ppm. caused hallucinations, 

1990 DFG (Germany) MAK* 
and changes in motor activiq and changes in 

1990 IDLH Level 
2000 ppm 

TWA: 100 ppm (3M mg/n?) 
psychophysiological tests. 

Half-lif~2hrtoendOfShift 
Human, oral, Ll&z 50 mg/lcg; toxic effects not 

1990 NIOSH RELs CategOry 1I: Substances with SyStalliC effects 
yet reviewed 

TWk 100 ppm (375 mg/m3) Peak Exposure Limit: 500 ppm. 30 min 
Human, eye: 3~ ppm causd kfidon. 

STEL: 150 ppm (560 mg/ms) average value. Ushlft 
Rat,oral,LD~5OOOmgkg 
Riir. liver: 30 pmol/L caused DNA damage. 

* AvaiIable infommtion suggests damage to tie developing fti is p&able. 
t.%e l’UO%i, hC.S (XS%hOOO), f& addiiaud in&i& mutati& rrpmduuive, and ioxicity data 

Boiling Point: 232 ‘F (110.6 XJ 
MeItfng Point: -139 ‘F (-95 l C) 
Molecular Weight: 92.15 
Denslty: 0.866 at 68 ‘F (20/4 l C) 
Surface Tension: 29 dyne&m at 68 l F (20 l C) 
Viscosity: 0.59 CP at 68 ‘F (20 ‘C) 

Water Solublllty: Very slightly soluble, 0.6 mg/L at 68 ‘F (20 ‘C) 
Other Solubllitles: Soluble in acetone, alcohol, ether, benzene, chlonofonn, glacial acetic 
acid. petroleum ether, and carbon dii 

Vapor Pressure: 22 mm Hg at 68 ‘F @O ‘C); 36.7 mm Hg at 86 ‘FtiIO ‘C) 
Saturated Vapor Density (Air = 0.075 lb/e or 1.2 kg/m?: 0.0797 Ylb/fts or 1.2755 kg/n? 
Odor Threshold (range of all referenced values): 0.021 to 69 ppm 

Refraction Index: 1.4967 at 20 *C/D 

Appearance and Odor: Colorless liquid with a sickly sweet odor. 

Extlngulshlng Media: Toluene is a Class 1B flammable liquid. To fight fire, use dry chemical carbon dioxide, or ‘alcohol~resisrant~ foam. Water 
spray may be ineffective as toluene floats on water and may actually spread fire Unusual Fire or Explosiou Hazards: h-ted vapm are 
heavier than air and may travel to an ignition source and flash back Container may explode in heat of fire. Toluenes’ burning rate = 5.7 nun/& 
and its flame speed = 37 cm/set. Vapor poses an explosion hazard indoors, outdoors. and in sewers. May accumulate static electzicity. Special 
Fire-fl@t@ Procedures: Because fm 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 firefighte?s protective clothing provides only limited 
protection. Apply cooling water to sides of tanks until well after fire is out Stay away from ends of tanks. For massive fire iii cargo area. use 
monitor nozzles or unmanned hose holders; if impossible. withdraw from fire and let burn. Withdraw immediately if you hear a risii sound from 
venting safety &vice or notice any tank discoloration due to fire because a BLEVB (boiling liquid expanding vapor explosion) may be imminent 
DO not release runoff from fire control methods to sew~s or wataways. 

StabUity/Polymerlzatlon: Toluene is stable atroom temperature in closed containers under normal storage and handling ax&ions. Hazardous 
polymekation can’t occur. Chemical Incompatiblllties: Strong oxidizezs. concentrated nitric acid. nitric acid + sulfuric acid. diningen tefmxlde, 
silver perchlorate, bromine trifluoride, tetranitromethane, and 13-dichloro-55~~~yl-2,~~~idion~ Condltlons to AVOW: Contad with 
hea?, ignition sources, or incompatibles. Hazardous Products of Decomposition: Thermal oxidative decomposition of toluene can produce carbon 
dioxide, and acrid. irritating smoke. 

Carcinogenlcity: The IAR@w NTp!‘@) and OSHA(*w d o not list tolueae as a carcinogen. Summary of Rkks: Toluene is irritating to the eyes, 
nose, and respiratory tract Inhalation of high concentrations produces a narcotic effect sometimes leading to coma as well as liver and kidney 
damage. 93% of inhaled toluene is retained in the body of which 8Cf% is metabolized to buuoic acid, then to hippuric acid and excreted in tie. 
The remainder is metabolized to o-cresol and excreted or exhaled unchanged. Toluene metabolism is inhibited by alcohol ingestion and is synergis- 
tic with benzene, asphalt fumes, or chlorinated hydrocarbons (i.c pachloroerhylene). Toluene is readily absorbed through the skin at 14 tofL3 mg/ 
cm2/hr. Toluene is absorbed quicker during exercise than af rest and appears to be ret+ed longer in obese versus thin victkns; presumably due to its 
lipid solubility. There is inconsistent data on toluene’s ability to damage bone marrow, chronic poisoning has resulted in anemia and leucopmia with 
biopsy showing bone marrow hypo-plasia. These reports are few and some authorities argue chat the effects may have been due to benzene contami- 
nants. Chronic inhalation during pregnancy has been associated with tuatogenic effects on the fetus including microcephaly. CNS dysfunction, 
attentional deficits, developmental delay + language impairment. growth retardation. and physical defects including a small midface, short palpebml 
fissures. with deep-set eyes, low-set ears. flat nasal bridge with a small nose, miaognathia. and blunt fingertips. There is some evidence that toluene , 
causes an autoimmune illness in which the body produces antibodies that cause intlammarion of its own kidney. conlinue onnext WRC 
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‘Iney. skin. P&nary &try Rout&: I&&ion, &&contact/absorption. Acute Effects: vapor inhalation causes r&$&tory-&act irritation, fatigue, 
dne~s, confusion, dizziness, headache, dilated pupils, watering eyes, nervousness, insomnia, parasthesii and vertigo progressing to narcotic coma. 

Death may result from cardiic arrest due to ventricular fibrillation with catecholamines loss. Liquid splashed in the eye causes conjunctival irritation. 
transient comeal damage and possible burns. Prolonged skin contact leads to drying and fissured d-t&is. Ingestion causes GI tract irritation and 
symptoms associated with inhalation. Chronk Effects: Symptoms include mucous membrane irritation, headache, vertigo, nausea, appetite 10s~ and 
alcohol intolerance. Repeated heavy exposure may result in encephalo@+.s (ce&ellar ataxia and cognitive dysfunction). liver enlargement, and 
kidney dystrophy (wasting away). Symptoms usually appear at workdays end. worsen at weeks end and decrease or disappear over the weekend. 
FIRST AID Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with floodiig 
amounts of water until transported to an emergency medical facility. Consult an ophthalmologist immediily. Skin: @&z& 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. Ingestion: Never give anythii by mouth to an u ncansclaus or convulsing person. Contact a poison control 
center and unless otherwise advised, have that conscious and aleti person drink 1 to 2 glasses of wata to dilute. Do not induce vomiting because of 
I danger of aspiration into the lungs. Cast& lavage may be indicated if large amountS are swallowed; potential toxicity needs to be weighed against 
aspiration risk when deciding for or against gastric lavage. Note to Physklans: Monitor cardiac function. If indicated, use epinephrine and other -’ 
, catecholamines carefully, because of the possibility of a lowered myocardisl threshold to the anhythmogenic effects of such substances. Obtain CBC, 
t ekctrolytes. and urinalysis. Monitor arterial blood gases. If toluene has > 0.02% (200 ppm) beaz+z, evaluate for potential benzene $xicity.. BEI: 
I hipptic acid in urine, sample at shift end (2.5 gig me); Toluene in venous blood. sample at shift end (1.0 mg/L). 
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I Spill/Leak: Notify safety personnel isolate and ventilate area, deny enay, and stay upwind. Cleanup personnel protect against inhalation and skin/eye 
4 antact. Use water spray to cool and disperse vapors but it may not prevent ignition in closed spaces. Cellosolve. hycar absorbent materials. and 
I nuoroc&on water can also be used for vapor suppression/conrainment. Take up small spill with earth, sand, vermiculite, or other absorber& 
1 noncombustible material. Dike far abead of large spiIls for late.r reclamation or disposal For wata spills, (10 ppm or greater) apply activated carbon at 
LOX the spilled amount and remove trapped mate&l with suction hoses or use me&a&al dredges/l& to remove immobilized masses of pollutants 

1 md precipitates. Toluene can undergo fluid&d bed incineration at 842 to 1796 ‘F (450 to 980 YJ). rotary kiln incineration at 1508 to 2912 l F (820 to 
1600 ‘c). or liquid injection incineration at 1202 to 2912 l F (650 to 1600 ‘C). Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxklty 

1 Values: Blue gill, LCm = 17 mgtV24 ti, shrimp (Crangoykzcis coron). LL! M = 4.3 ppm@6 hr; fathead minnow (PimepMeJpromefar). U& = 36.2 
I ng/IJ96 hr. Envfronmental Degradation: If released to land, toluene evaporates and undergoes microbiil degradation. In water, toluene volatilizes 
t md biodegmdes with a half-life of days to several weeks. In air, toluene degrades by reaction with photochemically produced hydroxyl radkals. 
1 Disposal: Treat contaminated water by gravity separation of solids, followed by skimming of surfam Pass through dual media filtration and carbon 
f absorption units (carbon ratio 1 kg to 10 kg soluble material). Return waste water from backwash to gravity separamr. Contact your supplier or a 
1 icensed contractor for detailed recommendations. Follow appliible Federal, state, and local regulations. 
1 EPA Designations 

‘xcd as a RCRA Hazardous Waste (40 CFR 261.33): No. U220 
OSHA De&nations 

RA Extremely Hazardous Substance (40 CFR 355). Tl’Qz Not listed 
Listed as an Air Contaminant (29 CFR 191O.lC!OO, Table Z-l-A) 

.~sted as a CBRCLA Hazardous Substance* (40 CFR 302.4): Fiil Reportable Quantity (RQ). 1000 lb (454 kg) 
[* per RCRA, Sec. 3001; CWA, Sec. 311 (b)(4); CWA, Sec. 307 (a)] 

Listed as a SARA Toxic Chemical (40 CFR 37265k Not listed 
. . . .,......:. ~ ..:,:.:.:.... . . . . . . . . _ i~~~~~~~~~~~~~~~o~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~ 1. 
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GO&S: Wear protective eyeglasses with shatter-resistant glass and side-shields 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. Respirator: Seek professional 
advice prior to respirator selection and use. Follow OSHA remlrator rem~lations (29 CFR 1910.1341 and. if necessary. war a MSHA/NIOSH- 
approved respirat&r. For < 100 ppm. use any chemical cartridie resp&r with a&ropriate organic;a& cartridges..&y supplied-&respimtor 
(SAR), or SCBA. For < 200 ppm, use any SAR operated in continuous-flow mod% any SAR or SCBA with a full facepiece, or any air-purilying 
respirator with a full facepiece having a chin-style, front or back mounted organic vapor canista. 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-&%ent atmospheres. 
If respirators are used, OSHA requires a written respiratory protection program that includes at leastz medical certitication, trainiig. tit-testing, 
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically probective 
gloves, boots, aprons, and gauntlets to prevent skin contact. Polyvinyl alcohol with a bre&bmugh time of > 8 hr. Teflon snd Viin are recom- 
mended as suitable mater& for PPE. Ventllatlon: Provide general and local exhaust ventilation systems to maintain airborne concentrations below 
the OSHA PELS (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controll@ it at its 
souxce>103)Safety Statlons: 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. Remove toluene 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 toila or applying cosmetics. 
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Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from ignition sources and incom- 
patibles. Outside or detached storage is preferred. If stored inside. use a stand& flammable liauids warehouse. room. or cabinet. To nrevent static 
sparks. electrically ground and bor;h all-equipment used with tolu&e. Do not use open lights d toluene sreas. &tall class 1, Group b electrical 
equipment Check that toluene is free of or contains < 1% benzene before use. Eaglneerlng Controls: To reduce potential health hazards. ul~e 
sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain concentrations at the lowest practical level. Admlnis- 
tratlve Controls: Adopt controls for confiied spaces (29 CFR 1910.146) if entering areas of unknown toluene levels (boles, wells. storage tanks). 
Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS, liver, kidney, and skin. Include hemoc~metric 
and tbrombocyte count in cases where benzene is a contaminant of toluene. Monitor air at regular intervals to ensure effective ventilation. 

Transportation Data (49 CFR 172.101) 
I’ Shippin Name: Toluene 

- aT Hazard E lass: 3 
Packagln Authorkatlons 

P 
uanlity Llmltations Vessel Stowage Requirements 

ID No.: UN1294 
a) Except ons: 150 Passenger &craft or Railcar: 5L Vessel Stowage: B 

iK)T Eblc~ Group: II 
b) Non-bulk Packagin : 202 Other: - 

: aammable LiTid 
c) Bulk Packaging: 24 1 

b) Cargo AIrcraft Only: 60L 

Special Provisions (172.10 ): Tl 

MSDSCoUeclion References: ‘26,73,100,101,103,124,1~, 127,132,1~,148,153, 1%. 163,164, 167,169,171,174, 175,176,lW. 
Prepared by: M Gamcn. BA; Indudtial Hygiene Review: PA Roy, CIH, &$PH; M&k4 Review: AC ihiitqton, MD, MPH 

Copyfi&Ql992byGmiumPutfb&gC!upm~lioa.Any caMuc~ur~lcmvductaoritbcut~m~~.- h-ihi~.,~mrmuurOIcrrmMin~~*Il-.rjn--‘~~”.-.-.”.-- -- 



Material Name: 1,2,4-TRICHrx>ROBENiXNB 

Description (Orlgln/Uses): Used as a dielectric fluid, as a heat-transfer odium, in lubricants and insecticides, 
and in organic synthesis. 

1 
2 0 

@ 
s 

NFPA 
Other Deslgnatlons: TCB; TCB (Dieleotric Grade); Trichlorobenxenes; Blectrical Insulating Fluid; 
EIP; Electrical Trichlorobenzenes; C&Cl+ CAS No. 0120-82-l 

HMIS 
R 1 

Manufacturer: Contact vour sunnlier~or distributor. Consult the latest edition of the Ckmicolweek 
F : I 4 - ^ 

Buyers’ Guide (Genium re’r. 73) f& a list of suppliers. 

1,2,3-Trichlombenzene &IOSH RTECX No. DC209Mooj;CAS No. 0087-61-6 
1,3,5-Trichloxoben (NIOSH JZTECS No. DC2100100), CAS No. 0108-70-3 
Trichloxobenxenes Mixture @BOSH RTECS No. D), CAS No. 12002-48-l 

. 

*Consult with your supplier for the technical soecifications of your pumhased 
product; the t& o&&omers listed are likelycontaminants. - - 
+ *See NIOSH. RTECS. for additional data with references to 

l . ACGM TLV, 19gg89 
TLv~dlirlg: 5 ppm, 40 mglm’ 

Toxldty Data** 
Rst, Oral, I.&.: 756 mglkg 
Mouse, Oral, ID,,: 766 mglkg 
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euIar Weight: 181 Grams/Mole 
Melting Point: 63’F (LTC) Solublllty In Water (ok): Insoluble 
Vapor Den&y (Air = 1): 6+ Spedfic Gravity (I-JO = I): 1.4634 at 7TF (25.C) 

ADDeanUXe and Odor: A clear, coiorless. combustible, stable liquid; characteristic, aromatic Odor similar to &i~hlorobenzcae. 
is E~~I~~~~~~R~~~ND~~E~p~oSIo~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~:.~:~.~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Flash Point: 224.61: (107.C) { Autoignition Temperature: 1060? (571-c) IL.EL 2.5%v/v” IUELZ 6.6%vvn 

Extinguishing Media: 1,2,4-Trichlotobe is a slight fire and explosion hazard when heated. Use foam, dry chemical, water spray, or 
carbon dioxide to extinguish fires. Water may be used to blanket the firr if applied gently to prevent scattering; water spmy can also be used 
to cool fire-exposed containers. If it is safe to do so, remove uninvolved containeta of hichlofoben2ene from the fm ama UnusuaI Fire or 
ExpIosion Hazards: Trichlorobenzene vapor is heavier than air and may travel a considerable distance to a low-lying source of ignition 811( 
flash back to its origin. During fiFes this material can them@ly and ox&datively decompose to produce phosgene, hydrogen chloride, carbon 
monoxide, and additional toxic gases Spedal Flre-flghting Procedures: Wesr a self-contained breathing apparatus (SCBA) with a full 
facepiece operated in the pressure-demand or positive-pressure mode. 

*Measured at 302’F (1So’C). 

Stabillty/PolymerIzatlon: Trichlorobenzene is stable in closed containers during routine operations. Hazardous polymerization cannot 
occur. Chemical Incompatlbllltles: This stable material is DOt expected to react with sny Commonly used industrial materials except under 
extreme conditions. Conditions to Avold: Prevent exposure to sources of ignition such as spat@ open flame, lighted tobacco products, or 
electric arcs. Hazardous Products of Decomposition: This material will decompose thermally above 575’F (302%). Contact with an 0pe0 

flame or an elekric arc can produce very toxic gases such as phosgene and hydrogen chloride (see Genium Industrial MSI3Ss 66 and 30). 
.;SEC.TION.I:~~~;:,IHE.A~~,H~~~A~ARD ..INFORMATIO N :.:;;;, _, .;.$‘:ij,-; .:: _. :. ., :. ;-i..>.:.; .:.. 3:::‘: :.. .,.~~~~~~~~~~~~~ 

Carcinogenicky: 1,2,4-Trichlorobenzene is not listed as a carcinogen by the NIP, IARC. or OSHA. 
Summary of Risks: The available data does not indicate high systemic toxicity for hichlorobenzene. Excessive inhalatiou of trichloroben- 
zene vapor is moderately irritating to the eyes and mucous membranes. Accidental ingestion of a few ounces could prove fatal. Irritation is 
likely to develop if this liquid should contact the skin or eyes. Trichlorobuzene acts as a defatting agent on the shin; chro~tic, repea@ or 
prolonged exposure can cause dermatitis. Medical Conditions Aggravated by Loo, U-Term Exposure: Ailments of the bllood, liver, 
kidneys; respiratory disorders such as asthma. Target Organs: Skin, eyes, and the mucous membranes of the respiratory system. Prhnary 
Entry: Inhalation, skin contact. Acute Effects: lrritatioo of the skin, eyes, and respiratory system; drowsiness, uucoordiuation, narc~sis,~ 
and liver damage. Levels over 5 ppm will cause severe eye irritation, tremors, weight loss, headache, nervoumeu. restlessness, and in- - 
creased heart rate and blood pressure. Chronic Effects: Chronic ovcrcxposun may rest111 in liver, kidney, and lung damage. (Ihis conclu- 
sion is based on the results of toxicity testing with experimental animals.) FIRST AID: Eyes. Immediately flush eyes, including under the 
eyelids, gently but thoroughly with plenty of nmning water for at least 15 minutes. Skin. Remove all contaminated clothing Rinse the 



person to fresh air, restore and/or support his or her breathing as needed. Have qualified medical personnel administer oxygen as 
required.* Ingestion. Unlikely. Should this type of exposure occur, give the exposed person 2 to 3 glassea of milk or water to drink and 
induce vomiting. Never give anything by mouth to someone who is unconscious or convulsing.* A dose of 2 ouwcs of thii mataial ‘may 
cause liver damage and death. Get medkal help (In plant, paramedk, community) for all exposures. Seek prompt medical assistance 
for further treatment, observation, and support after fti aid. *Note to Physklan: Do not give adnxslin to victims of Malation or 
ingestion. 

~~~~1:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Spill/Leak: Notify safety personnel, evacuate unnecessary personnel, eliminatt all sourccs of ignition and eketric arcs, and provide 
adequate ventilation. Cleanup personnel need protection against skin or eye contact with this Liquid as well as inhalation of its vapor (see 
sect 8). Contain large spills and collect waste or absorb it with an inert material such as sand, earth, or vermkn!ite. Use nonsparking tools 
to place waste liquid or absorbent into closabIe containers for disposal. Keep waste out of sewers, watersheds, and waterways. Waste 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Dissolve the trichlombatzene in a suitable 
combustible solvent Scatter the spray of this solution into a pmperiy regulated furnace with an up-mdate permit(s) that is quipped lwith 
an afterburner and an alkali scrubber. Follow Federal, state, and local regulations. 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000 Subpart 2). 
EPA Desfgnationa (40 CFR 392.4), Specific to 1,2,4-Trkhlorobenzene 
CERCLA Hazardous Substance, Reportable Quantityz 100 lbs (45.4 kg), per the Clean Water Act (CWA), 0 307 (a). 
S~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I~~~~~ 

Goggles: 
- 

Always wear protective eyeglasses or chemical safety gogglea. Where splashing is possible, wear a full face shield. Follow 
OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator. Follow OSHA respirator regu&ioas (29 CFR 1910.134). For 
emergency or nouroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Wansingr Air-purifying respira- 
tors will not protect workers in oxygendeficient atmospheres. Wear a respirator that is approved by NIGSH to protect against trkhlomben- 
zme vapor, especially when ventiIation systems are not able to keep airborne concentrations of this material below the OSHA PBL cited in 
section 2. Other: Wear impe-xvious gloves, boots, aprons, and gauntlets, etc., to prevent prolonged or repeated akin contact with this 
mataiaL Suggested makriak include rubber, neoprene, and vinyt Ventilation: Install and opexatc general and local m&mum, explosion- 
proof ventilation systems pow&X enough to maintain &borne kvels of this mate&l below the GSHA PBLcited in section 2. Local 
exhaust ventilation is preferred because it prevents dkpersion of the contaminant into the general work area by eliminating it at its source. 
Consult the Latest edition of Genium mfemnce 103 for detailed recommemMion.s. Safety Statloos: Make almgency eyewash stations, 
safety/quick-drench showers, and washing facilities available in work areas. Coatamtnated Equlpmentz Con&t leases pose a specii 
hazard; soft lenses may absorb irritants, and all lenses concentrate them Do no( wear contact lenses in any work ama. Rermwe contami- 
nated clothing and launder it before wearing it again; clean this mataial from your shoes and quipmet& Commentr: Practice good 
personal hygiene; always wash thoroughly after using this materM and before eating, drinking. smoking, using the to&t, or applying cos- 
metics. Keep it off your clothing and quip-L Avoid transferring it from your hands to your mouth while eating, drinking, or rn&ing. 
Donotea~drink,orsmokeincmywork~Donoti~TCBvapor. 

StorageISegregatiotir Store lf&ttichlmo~c in closed containers in a cool dry, well-ventilated ama away from sources of ignition 
and electric arcs in temperatures above 4OT (4X!). Special HancBingMorage: Prevent fnezing of this material by Walling appmpfiate 
heating elements in storage areas. If fmexing should occur accidentally, place the trichlombemene in a warm mom to thaw. Do not thaw it 
at high temperatures. EngIneerJug Coatrokr Make sure all engineering systems (production, tmmpor@tioo) ate of maximum, explosion- 
proof design. To prevent static sparks, ground and bond all containers, pipelines, etc., used in shipping, tmnsferring, reacting, produc:tion, 
and sampling operations. Electric arcs must not be produced by any processing equipment Other: Avoid breathing TCB vapor, especially 
any vapor from heated TCB. Dike fiied storage tanks and provide drainage to holding areas for high-density material. 

Hazardous Mater@ Table (49 CFR 172.101): Not Listed 
Optional Hazardous Materlak Table (49 CFR 172.102) 
[MO ID No. UN283 1 
IMO Shipping Name: TrichIorobenzzene, Liquid 
IMO Hazard Class: 6.1 
[NO Label: Saint Andrew’s Cross (X)* 
lMDG PackagIng Group: III 

*Harmful-Stow away from Foodstuffs. 

References: 1,8,84&I, 116, 117,120,121. 

e Review: DJ Wilson, CM 
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Ma&vial Safety Data SheeCs Collection: 

Sheet No. 312 
Trichloroethfiene 

Revision: F. 91X2 

meorotkxaumliinthepresence of R 1 
water, or by tixamal decomposition ofte&achIoroethane followed by r&am d&B&x. Stabilixxs such as epk&a&ydxin, 
hbutanol carbon tetrachkkidc. chloroform, benzene, or pen&no&2aitthamlamine are then adde& Used as a degtea@ 
solvent in electnxtks and dry clean& a chemiad intamediatc, a refrigerant and heat-exchange w and a d&tent in paint 
and adhesives; in oil, fat, and wax extmction and in aaspaccopemions(flushingliquidoxygw).Fccmerlyusedasa 
fumigant (food) and anesthetic (replaced due to its hazzxdous decomposition incksed-cimuit appamms). 
Other Designations: CAS No. 79JX6; scetykne trkhlw Algykm Anamatth; Ben&oh Cecow Chkrylent Dow- 
Tri; ethylene trichlori~ Gexmalgene; Narcogen; Tziasoh w ‘ICE; 1,1,3&c 
Manufacturer: Contact your supplieror distributor. Consult latest Ch&cuf Week Bnyers’G 

Cautions: TCl3 is irritating and toxic to the central nervous system (CNS). hhalatioa of high axuxntrationshavelcadtodeathdueto 
t= 

ven~~larfibrillation.~exposnremayleadtohearZBv~,andkidneyQmage.ThelSqnidkrbsoPbedthroaghthe~LAltiKHlgh *&a 
it has arelatively low flash point, ‘ICB bums with difftculty. 

.~ . . . ,...,.,.... , _.,._ . ..~’ ~ 
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Trichloroethylene, < 100% [contains s&lizas (Sec. l)]. 
1991 OSHA PBLa 199243 AtXIH TLVs 
8-hr TWA: 50 ppm (270 mg/ma) TWA:SOppm(26!Jmg/rd) 1 

l98546TaxkityData* 

15-min STELz 200 ppm (1080 mg/m3) STEL: 200 ppm (1070 mgh?) 
HuUta&i&lktioa,lCt&Z160HXtl/83mincaUsed 
haullcinauom and d&totted perceptions. 

1990 IDLH LeveI 
l@W-vm 

1990 DFG (Germany) MAK 
ceiling:~ppmwbzh9 

Human, lymphocytes 5 mL& amsed DNA inhibition. 
Rabbi~skiw5OOmg/24hrcausdsevereirdation. 

199ONIOSH L 
2Y 

category II: substances with systemk effects 
lO-hrlWA: ppm (-135 mglm’) Half-life: 2 br to shift length 

R.abbi~eyet2omg/24hrcansedmodemteitritation. 

PealrI?XposUreIimit:25Oppm.3Omitl 
Moose.ora&~455mg/kgadministaedintexmit- 

avange valne; Zpealm/shift 
tatly for 78 weeks ptoduced Ever mmors. 

fSeeMOSH.RT~~~~*fadditioarl~mptltioo,~,mm~~~traicirvdw, 
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J. c:v. f . . . * . ..i’. ..:,.. +,..: . .&,.>>;$$.. - .**3<... . . . ,...a....3z--vs 
Boiling Point: 189 ‘F (87 ‘c) 
Freezing Point: -121 ‘F (-85 l C) 

VaporPressmw58mmHg.st68’F(2D’C);100mmH ac32”‘F(O’C) 

Vkcosity: 0.0055 Poke at 77 ‘F (25 ‘C) 
fSatuddVaporDemlty(Alr=O.O7SiW~;l.2kg/ :O.O956msxt);lS3hg@ m8, 

Molecular Weigbt: 131.38 
Water SoIublByz Very sBghtly solnbl~ 0.1% at 77 ‘F (25 XZ) 

Density: 1.4649 at 20/4 % 
Other SolublIifies HighIy solubk in organic solvents (alcohol, acetone, ether, carbon 

Refraction Index: 1.477 at 68 ‘F (20 ‘C/D) 
tetmchiori&&dlioroflxm) andlipiids. 

Odor Threshold: 82 to 108 ppm (& rm &c&z w&g) 
SmfaceTensiom 293 dyne&n 

Appearance and odor: Ckar, colorless (sometimes dyed blue), mobile liouid with a sweet chloroform odor. _- 

Flash Point: 90 l F (32 ‘C) CC~utolgnltion Temperature: 788 % (42fl ‘C)ILEL: 8% (25 l c); lL!I% (100 ‘C)ItJl& 10% (25 ‘C!); 90% (100 XJ) 
~tfngukhlngMedia:ACLasslCFlammableLiqnid~~ghithasa~pointof90’F.T13EbPmswithdiaclllty,For~firts.~dry 
&mica& cahon dioxide, water spray, or regular f&m. Fcr large fire+ use w&r spray. fog. or xcgular foam. UnusuaiPire or Exploskn Hazards: 
Vapor/air mixture.s may explode when ignited Container may explock in heat of fire. @edai Fire-&htkg Procedures: Beamse fin: may produce 
toxic thamal decompo&ion produc& wear a self-cofitained breathing appamms (SCBA) with a fnli fxepkceopcmted in p~rsure-demand or 
positivepressure mode. Structural fiatfighters’ protective clothing provides only limited prote&o against ICE. Apply cooling water to sides of 
container until well after Ere is out. Stay away from ends of tanks. Do not nlease runoff hum Ece control methods to sewers or -aF 

StabUitylPolymerkatiom ICE slowly decomposes in the pmsence of light and moisture to form 
erization cannot occur. 

axmsive hydtochloric acid. Ham&us polym- 
Chemical Iucompatlbilltksz Include alhalis (sodium hydroxide), cbemkaUy active metals (aluminum, baylllum, lithium, 

magnesium. sodium. potassiw and titanium). e&d* and oxidants (nittogai tetraoxide. per&k& acid). Contact with l-chkm-2&poXy propane 
or the mono and di 2$epoxypropyl ethers of l.4-butanediol+ 2&bis-@~~xypmpoxy)-pbeny~ caa. in the presence of catalytic 
quantities of halide ions, cause dehydtochlorkation of ICE to mcplosive w Conditions to Avokk Exposure to light. moisture, 
ignition sources, and incompatibles. Hazardous Produets of Decomposltkm lhermal oxidative -ition of ICE (above 300 ‘c) or exposure 
to ultraviolet light can produce carbon dioxide (00,) and toxic dichloto aoetykne (explosive), chku&+ hydrogen ehkride, and phosgene gas. 

Germany MAK-(Class B. just&& stnpected of having carckog&c pot;ndrIx 
. . 

& NIGSH (CLs X, carcinogen defined with no further categor- 
izati~).SummaryofRlsks:TCEvaporisirritatingtotfieeyes,noymdrespiratory~aDdinbabrionofhigh concwlroticlnscMkadtosevere 
CNS effects such as unwnsciousness, ventricular anythmias, and death due to cardiac atvest. Mild liva dysfunction was also preen at kvels high 
enough to produce CNS effects. Contact with the liquid is irritating to the skin and can lead to dermatitis by defatting the &IL Chrook toxicity is 
observed in the victims increasing intolerance to alcohol characteaized by ‘degnasers flush’, a aansknt redncssoftheface,tntiandarms.The 
euphoric effect of ‘ICE has kd to craving, and habitual snifting of its vapotx 

Cminue on naf page . 
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TCE crosses the placental barrier and thus exposes the fetus (any effects are yet unknown). There are increased reports of menstrual disorders ln 
women workers and decreased libido in males at exposures high enough to cause CNS effects. ‘ICE is eliminated unchanged in expired air and as 
metabolites (trichloroacetic acid & trichloroethanol) in blood and uri&. Medkal Condltkms Aggravated by Long-Term Brposurez Diordax of 
the nervous system, skin. heart. liver, and kidney. Target Organs: Respiratory, central & per+eml nervous, and cardiovascular (heart) systems. 
liver, kidney, and skin. Primary Eatry Routes: Inhalation, skin and eye contact. and ingestion (rarely). Acute Etkts: Vapor inhalatiort cm 

cause eye, nose. and throat irritation, nausea, blurred vision. overexcitement, headache, drunkenness, memory loss. irregular hea&eat (resulting in 
sudden death), unconsciousness, and death due to cardiac failme Skin contact with the liquid can cause dryness and cracking and prolonged 
exposure (generally if the victim is unconscious) can cause blistering. Eye contact can cause irritation and watering, with comeal epithelium injury 
in some cases. Ingestion of the liquid can cause lip, mouth, and gastm.hrte&al initation. irregular heartbeat, nausea and vomiting, diarrhea 
(possibly blood-stained), drowsiness, and risk of pulmonary edema (Iluld ln lungs). Chroak Bffectsz Bffects may persist for several weeks or 
months after repeated exposure. Symptoms include giddiness- irritability, headache, digestive disturbances. mental confusion, intolerance :tn alcohol 
(degreasers flush), altered color perception. loss or. unpahent of sense of smell, double vision- and peripheral nervous system function in@rment 
including persistent neuritis, temporary loss of sense of touch, and paralysis of the tingers from direct contact with TCE liquid. 
FIRST AID Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and push irnmediily and continuously with flooding 
amounts of water until transported to an emergency medical facility. Consult a physician imme&mly. Sklnt Quick@ remove contaminaud 
clothing. Rinse with Eoodiig amounts of water for at least 15 min. Wash exposed area with soap and water. Inhnlatiotn Remove exposed Przson to 
fresh air and support breathing as needed. Ingestion: Never give anything by mouth to sn IUXXIW~~~~ or convulsiig person. Contact a poison 
cmrol center and unless otherwise advised. have that conscious Md u&rt person drink 1 to 2 glasses of water, then induce vomiting. Do not give 
milk. as its fat content (“ICE is lipid soluble) may inhance gastrointes&l abs+on of ‘ICE Note to Physiciansz ‘ICE ehmin&n seems to be 
tripbasic with half lives at 20 min. 3 hr. and 30 hr. Some success ls seen in nesting Patients with propranolol, a&opine, and disuhlram. Monitor 
urine and blood (lethal level = 3 to 110 pg/mL) metabolites BBI = 100 q/g ore&nine (tricblomxetic acid) in mine, suq& at end c$u~kwrck 
BE1 = 4 mgfL (tri&Md) in blood, s~lpie at end of sir@ al end tftk worhve& These tats arc not 10% accurate indicators of eqwsme; 
monitor TCE ln expired air as a confirmatorv test. 

SpUl5ealt: Immediatel Y notify safety uersonnel. isolate and ventilate area. denv entrv. and stay upwind. Shut off all ianition sources. Par small 
spills, take up with ear& sand vea&&lite. or other absorber& noncombu& ‘b~rraate& and p& ha suitable conrain;; for later dispmaL Par large 
spills, flush to containment area where density stratification will form a bottom TCE layer which can be pumped and contain&&. Repcut any 
release in excess of 1000 lbs. Pollow applicable OSHA regulations (29 CFR 1910.120). EcntoxlcIty Values: Bluegill sunfii L&J = 44.700 w 
96 hr. fathead minnow (Pimcphalespremekzs), I&, = 40.7 m&96 hr. Environmental Degrndntlon: In air. ‘ICEis photooxidized with a half-life 
of 5 days and report& to form phosgene, dichlomacetyl chloride. and f&my1 c&ride. In water lt evaporates rapidly in minutes to hours. ‘TCE 
rapidly evaporates and may leach since it does not absorb to sediment. Soil Ahsorptiou/MobUity: ‘ICE has a Log K, of 2.. indicating high soil 
mobility. Dkposai: Waste ‘ICE can be poured on dry sand and allowed to vapor& in isolated location. purified by distillation, or retnmetl to 

supplier. A potential candidate for rotary kiln incineration at 1508 to 2912 ‘F (820 to 1600 ?Z) with an acid scrubber to remove halo acids., Contact 
your supplies or a licensed contractor for detailed recommendations. FoIlow applicable Fedeml, state, and local regulations. 
WA Designations 

-_ 

SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
OSHA Designations - 

Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as an Air Contaminant (29 CFR 1910.lOOO.Table Z-1-A) 

Listed as a RCRA Haxardous Waste (40 CFR 261.33 & 26131): No. u228 & FXlt32 (spent s&e~~) 
Listed as a CERCL.A Hazardous Substance* (40 CFR 302.4): Fii Reportable Qua&~ (ROJ. 100 lb (45.4 kg) [* per RCRA, Sec. 3001. CWA Sec. 
311 (b)(4), & CWA Sec. 307 (a)] 
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Goggles: Wear the-rnical safety goggles (cup-type or rubber framed, equipped with impact-msistant glass), per OSHA eye- and facepmtection 
regulations (29 CFR 1910.133). Because contact lens use ln industry is conttnversial, establish your own policy. Resplratort Seek professional 
advice prior to resph-ator selection and use. Follow OSHA respirator reg&ions (29 CFR 1910.134) and. if necessary, wear a MSHA/NIO8H- 
approved respirator. At any detectable concentration, wear a SCBA with a full fac@ece operated in pressure demand or other positive pressure 
mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), weer an SCBA. Warning! Air-pu@ing ,respira- 
fors do not protect workers in oqgendeficieti atmospheres, Ifreqhtom are used, OSHA requires a resphatory protection program that lncbrdes 
at least: medical certXcation, 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 concentm- 
lions below OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by control- 
ling it at its ~0urce.t~~) Safety Stntlons: Make available in the work atea emergency eyewash stations. safety/quickdrench showers. and washing 
facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before reuse. Remove this material from 
your shoes and clean Personal protective equipment. Cdtnments: Never eat, drink, or smoke in work areas. Practice good personal hygiene 
especially before eating. drinking, smoking, using the toilet. or applying cosmetics. 

. . . . . . . . . . . I . .,.,. . . . . :. . . . . . . .._........................................... i..... _.... :... . . S.~t,ib~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.,,., l......,.... . . . . . . . ..i..i.. L...::.-....:.i..i/ . . . . . . . . . . . . . . . . _..._. _............ i:. -.~-.-.-.~i-.~-~~~-... 
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Storage Requlrementst Prevent physical damage to contah~~~ Store in steel drums, in a cool, dry, well-ventilated area away from sunligJrt. heat, 
ignition sources- and incompatibles (Sec. 5). Store large quantities in galvanized iron, black iron, or steel conminers; small amounts in dadk (amber) 
colored glass bottles. EnghreerIng Controls: To reduce potential health ham&+ use sufficient dilution or local exhaust ventilation to control 
airborne contaminants and to maintain concentrations at the lowest practical level. Design processes 
the solvent or its vapor. Do not use open electric heaters, high-temperature 

~thattheoperatorisnotdirectlyexposedto 
pamses. arc-welding IX open flames in ICE atmospheres. AdrnlnLs- 

tratlve 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 (BEIs). Instruct employees on safe handling of 
TCE. 

OT Shlpping Name: Trichloroethylene 
10T Hazard Class: 6.1 
ID No.: UN1710 
DOT Packin 
DOT Label: R 

Group: III 
eep Away From Food 

DOT Special ProvisIons (172102): N36. Tl 

Transportation Data (49 CPR 172.101) 
Packagln Authorizations 
a) Exce $Ls: 173.153 

: 173.203 b) Non- ulk Packagln 
9 c) Bulk Packaging: 17 241 

uantity Llmltatlons 
Passenger Aircraft or RalUcar: 60L 

b) Cargo Aircraft Only: 220L 
Vessel Stowage Requirementr 
a) Vessel Stowage: A 
b) Other: 40 

MSDS Cofktion References: 26.73. IOO. 101.103.124,126, 127,132, 133,136.139.1400.148.149.153. 159.163, 164.167,168.171.174,175.176,180. 
prepared by: M Gannan. BA; Industrial Hygiene Revka: D Wilsa~. CM: Medkal Rev-k-x AC Dmlingum. MD 
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Genium Publishing Corporation 
One Gefkm Plaza 

Schenectady, NY 123044690 USA 
(518) 377-8854 

Material Safety Data Sheets Collection: 
Sheet No. 382 
Vinyl Chloride 
Issued: 7/78 Revision: C, 9/92 

: potassium, by reaction of acetylene R 2 NF^PA 
and hydrogen chloride (as gas or liquids), or by oxychlorktion whexc dhylene rcllds with hydrochloric acid and oxygen. 
Inhibitors such as butyl catechol. hydroquimme, or phenol are added to prevent polymakation. Used in the plsstks indus@y 
for ti production of polyvinyl chloride resins, in orgsnic synthesis and formerly as a r&igerar& extraction s0lvenS and 
propellant (banned in 1974 because of its carcinogenic &vii). 
Other Designations: CAS No. 75-014, chkmethykne, chlomekne, ethylene monochloride, Trovidur, VC, VCM. 
Manufacturer: Contact your supplier or distributor. Consalt latest Chcmicol Week Buyers’Guide(n) for a suppliers list. 
Cautions: Vinyl chloride is a confirmed human carcinoga Vapor inhalation leads to central nervous system (CNS) 
depression. The liquid can cause frostbite. It is a flammable gas at room tempemture and polymerizes on exposure to tier 
sunlight. Avoid exposure to VC through e#neering controls and wearing PPE 

Vinyl Chloride, ca 98 to 99%. Impurities in&de water, acetaldehyde, hydrogen chloride. hydrogen peroxide, methyl chloride, butane, 
Wbutadiene, chlorophene. diacetylene. vinyl acetylene, and propine. 
1991 OSHA PBLs 199243ACGIHTLV 1985-86 Toxidty Datat 
8-hr TWA 1 ppm TWA: 5 ppm (13 mg/n?) 
Ceiling: 5 ppm; OSHA-X 

Math itlhahia Tc&: Intermittent e.xposul~ lo 200 ppm for 14 yr 
TLV-Al caused liver tumors. 

1990 NIOSH REL 1990 DFG (Germany) TRK* 
Ma inhalatl~ TC!d 30 mg/m’/5 yr caased spermatogenesis. 

NIOSH-X Existing Installati~ 3 ppm 
Human. inhalation, Tc: Contimxoas exposure to 300 mg/m3 for an 

undetern&ed number of we& caused blood tumors. 
MAK-Al Rat, oral, LDG 500 mg/kg toxic effects not yet reviewed 

+TRK(technicalexposurelimit)irusedinplaceodMAKwhcna~iracudnogar.Ualike~MAKbelow~~noadvcnecffcxu~expeaad.theTRK 
iraLimitrer~~wfJchrdvure~~~yrtillocau.’Ihirirhradoathetheorythrtl~dscardnogenicrubauIccmlyrtinproduaatlmror.Thc 
TRKissutoallowforan 
t SeeNIOSI~~~~u~),for~~mu~d~~~~~~ andwXiciLy&tr 

blerislr(foruumplc.lmmainlmillioapcncmr~betn~~risk). 

. . . . . . <. .,.,. .~‘, ,.. : : I:., .,.,. ~ . . . .............,...,..i_ ~ ) . . . . . . . . . ~~~~ . . . . . . . . . . . . . . ~ _.,., .,..,....,_ __ .,. ; ‘: .~ 
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Bolting Point: 7 ‘F (-13.9 ‘C) 
Freezing Point: -245 l F (-159.7 ‘C!) 

Water SolublUty: Slightly soluble, 0.1% at 77 ‘F (25 ‘C) 

Molecular Weight: 62.5 
Other Solubilitks: alcohol benzene, carbon tetrachloride. ether, hydrocarbon and oils. 

Speclflc Gravity: 0.9106 at 68 l F (20 ‘C!) 
Vapor Pressure: 2530 mm Hg at 68 ‘F (20 ‘C). 400 mm Hg at .-18.4 l F (-28 l C) 

Ionization PotentlaI: 9.99 eV 
Critical Temperature: 304.7 % (151.5 l C) 
crltkal Pressure: 56.8 aml 

Refraction Index: 1.370 at 20 ‘C/D 
Surface Tension: 23.1 dyne&m at -4 ‘F (-20 ‘C) 

Vkcostty: 0.01072 Cp at 68 ‘F (20 ‘C). gar 0.28 cl’ at -4 ‘F (-2O ‘C). liquid 

Odor Threshold: 2000 to 5OOO ppm* 
Appearance and Odor: A gas at room temperature. Ususlly found as a compressed/ 

Vapor Density (Ah- = 1): 2.155 
cooled liquid. The colorless liquid forms a vapor with a plensant ethereal odor. 

*The actual vapx conctnertionthat!tcanbedacctedhhumrmr~notbcta~~deramiaad 
andpobablyfn#nupoMedrwtionTheodor~~diinotms~~of~~ 

and varies from one individual to manha, frun lmpurhic.s. 

. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i’i~~,,,-:~~~il~~~~~~~~~~~~~~~~~~~~~ 
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Flash Point: -108.4 ‘F (-78 ‘C) OC 

. . . . . . . ..~.........:.~.:.:.. ..: ::.: . . . . . . . . . . . . . :.:.:.:.: :.:.:.:.:...:.:.:~..:.:..~~.:.:~.~:.~.:.~.:...:.:.:.:.:.:.~..:.~~.:.:.:.~.:.:.~.:.:.:. 
{ AuQtgnltlon Temperature: 882 ‘F (472 ‘C) 1 LEL: 3.6% v/v 1 UELt 33% v/v 

Extfngulshlng Media: For small fm use dry chemical or carbon dioxide. For large fires, use water spray, fog, or regular foam. Unusual Flre 
or Explosion Hazards: Large fires can be practically inextinguishable. Vapors may travel to sn ignition source and flash back VC may 
polymerize in cyliiers or tank caxs and explode in heat of fire. Vapors pose an explosion hazard indoors, outdoors, and in sewers. VC decom- 
poses in fire to hydrogen chloride, csrbon monoxide, caxbon dioxide+ and phosgene. Burning rate = 4.3 mdmin. Special Fire-fighting Proce- 
dures: Because fire may produce toxic thermal deoomposition products, wear .a self-contained breathing apparatus (SCRA) with a full facepiece 
operated in pressure-demand or positive-pressure mode. Stop gas leak if possible. Let tsnk, tank csr, or tsnk truck burn unless leak can be 
stopped. For massive fire in cargo area, use monitor nozzles or unmanned hose holden; if &is is impass~&le, withdraw from srea snd let fire burn. 
Withdraw immediately if you hear a rising sound from venting ssfety device or notice any tank discoloration due to fze. Do nor release runoff 
from fire control methods to sewers or waterways. 

~g&&:.:.:, . . . . .f:‘::” 
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StabilltylPolymerization: Long term exposure to air may result in formation of pemxides which initiates explosive polymxkation of ti chloride. 
VC can polymerize on exposure to light or in presence of a catalyst. Chemical Incompatibilities: VC can explode on c0xuact with oxide of 
nitrogen, may liberate hydrogen chloride on exposure to strong alkalies, and is incompatible with copper, o&iii. aluminum, and paoxides. In 
the presence of moisture, VC attacks iron and steel. Conditions to Av6ld: Exposure to sunlight, air, heat. and incompatibles. Hazardous 
Products of Decomposition: Thermal oxidative de&mposition of vinyl chloride can produce csrbon oxides. and chloride gas. 

B~~~~~~~~~~~~~~~~~~~~~~lil’- ,: :~;iit$;;; : :; : y&g” _.,. I”‘ ~;~<$iy :$y~:$+:;i; gy ..::::- i _/ . . . . . ,... . . . . 
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Carcinogenictty: Vinyl chloride is listed as acarcinogen by the lARC (Class 1, s@icienI hrmran cvicfence).(164) N’lT (Clsss 1, s&ienf hwnan 
. . 

evidence),(‘69) NIOSH (Class X, carcinogen defined without further c&&za&m) 
DFG (h4AK-Al. capable of inducing malignant twtwrs in hwnatts)! 

:la) ACGM -V-AI. confimed hwmn carcinogenj,(lg) 
163) and OSHA (Class X, cm5~~pn de@.zd witlwu.rfw&r categoriza- 

rion).(‘*) Liver tumors (angiosarcomas) are confirmed from VC exposure. Other tuniors of the CNS. respiratory system, bliood. and lymphatic 
system have occurred from exposure to the polyvinyl chloride manufacture process but VC itself may not be the causarive agenr Summary of 
Risks: Vapor inhalation causes varying degrees of CNS depression with noticesble anesthetic effects at levels of 1% (lO.OOO ppm). Studies have 
shown loss of libido and sperm in men exposed to VC and in Russian studies, 77% of exposed women experienced ovsrian dysfunction. benign 
uterine growths. and prolapsed genital organs. However, no teratogenic et&as have beea seen in offspring of exposed work-. 

confinuc on nexl poti 
c . . ̂ .A^^ ^ - - 
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It appears that metabolism is necessary before many of VC’s toxic effects occur. Some vinyl chloride is exhaled unchanged but most is metabolized to 
/ 

roacetaldehyde. Skin absorption may occur if liquid is confined on skin but absorbed amount would be small. It is possible that the phenol inhibitor 
be absorbed as well. The compressed liquid can cause fiostbite. Vapors am severely irritating to the eyes. Chronic exposure can cause cancer and a 

Wad of syndromes known as vinyf chloride cfireure. Medical Conditions Aggravated by Long-Term Exposure: Liver, cardiac, pulmonary. and 
connective tissue disorders. Target Organs: Liver, CNS, respiratory and lymphatic systems, bone, and connective tissue of the skin Prlmaty Entry 
Routes: Inhalation, skin/eye contact Acute Effects: CNS effects include fatigue, headache, vertigo. ataxia, euphoria. visual diiturbatrces. dulliig of 
auditory cues, numbness and tingling in the extremities, narcosis, unconsciousness, and death due to respiratory failure. Respiratory problems include 
dyspnea, asthma, and pneumonoconiosis. Cbronlc Rffects: Repeated exposure has lead to liver canca; confiied because of the otherwise rarity of its 
type (angiosarcoma). Tumors in other organs have ooxrred in the polyvinyl chloride indus~y but agents other than VC may be responsible; authorities 
are still debating this issue. A triad of other effects are associated with VC exposure. Acm-ostcoly~is is associated with hand cleaning of polymerization 
vessels and characterized by dissolution of bone in the hands, especially when associated with resorptia~ Raynaud’s Phenomenon is a vascular disorder 
marked by recurrent spasm of the capillaries and especially those of the tigers and toes on exposure to cold. This is usually accompanied by pain and in 
severe cases may progress to local gangrene. Sclemdermatous skin changes (affecting the dorsal hands and distal forearms) are seen and described as a 
slowly progressive disease marked by deposition of fibrous connective tissue in the skim. The skin becomes thickened and raised nodules appear. 
Arthralgias (pain in one or more joints) and blood changes with decreased platelet number and capillary abnormalities 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 floodiig 
amounts of water until hamported 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. Forre&ened or blistered skin. consult a physicii. 
For frostbite, immerse affected area in 107.6 l F (42 ‘C!) water until completely rewarmed. Do no; use dty heat. Inhalation: Remove exposed person to 
fresh air and support breathing as needed. Ingestion: Unliielyl VC is a gas above 7 ‘F (-14’c). Note to Phy~lclna~: Endotracheal irttubation may be 
required if significant CNS or iratory depression occur. Diagnostic test: thiodiglycolic acid in urine (nnrmally < 2 mg/g creatinine). 

SpllIILeak: Notify safety personnel, isolate and ventilate area, deny entry. and stay upwind. If Possible without risk stop gas flow. Shut off ignition 
smces. Report any release > 1 lb. Follow applicable OSHA regulations (29 CFR 1910.120). Environmental Transport: VC reacts with hydroxyl 
radicals ln the trophosphere with a half-life of 1.2 days. The h&life = a few hr in photochemical smog. Reaction products in the air include dhloro- 
acetaldehyde. hydrogen chloride, chloroethylene, epoxide, formaldehyde. for-my1 chloride, formic acid, and carbon monoxide. In soil. VC rapidly voIatiI- 
izes. What does not evaporate will be highly mobile and may leach Into groundwater. In water. VC is not expected to hydrolyze, bioconcentrate. or 
absorb to sediment. It will rapidly volatilize with an estimated half-life of 0.805 hr for evaporation from a river 1 meter deep with a current of 3 meter/se 
and a wind velocity of 3 meter/set. In waters containing photosensitizers such as humic acid, photodegradation will be rapid. Soll AbsorptloaJMobllity: 
From an estimated solubility of 2,700 ppm, a Koc of 56 ls established for VC which indicates high soil mobii and potential to leach into groundwater. 
DlsposaI: Dilute any waste compressed liquid to a 1% solution and remove phenol inhibitor as sodium. Pour onto vermiculite, sodium bicarbonate. or a 
sand & soda ash mixture @O/lo). Add slaked lime if fluoride is present. Mix in paper boxes, place in in&emmr, cover with scrap wood and paper, and 
ignite with excelsior train. Another method is to dissolve waste in a flammable solvent and spray in incinerator firebox equipped with an afterburner and 
-- ti scrubber. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal. state, and local regulations. 

Designations OSHA Deslgnatlons 
&*,~ed as a RClU Hazardous Waste (40 CFR 261.33): No. UO43 Listed as an Air Contaminant (29 CFR 1910.1000. Table Z-1-A) 
SARA Extremely Hazardous Substance (40 CFR 355). TPQ: Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Fiil Reportable Quantity (RQ). 1 lb (0.454 kg) [* Per CWA. Sec. 307 (a); CAA, Sec. 
112,& RCRA, Sec. 3001] 
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Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and faceprotcction reguhtttions (29 CFR 1910.133). Because contact 
lens use in industry is controversial, establish your own policy. Respirator: Seek Professional advice prior to respirator selection and use. Follow OSHA 
(29 CFR 1910.134) and, if necessary. wear a MSHA/NIOSH+proved respirator. According to NIOSHtq. for any detectable concentration use a SCBP 
or supplied-air respirator with a full facepiece operated in pressure-demand or other positive pressure mode. See 29 CFR 1910.1017 for detailed OSHA 
respirator recommendations. Par emergency or nonroutine operations (cleaning spills, reactor vessels. or storage tanks). wear an SCBA. Warning! Air- 
purifiing respirators do not protect waders in oxygen-&fIient atmospheres. If respirators arc used. OSHA requires a written respiratory protection 
program that includes at least: medical certification, training, fit-testing, periodic environmental monitoring. maintenance, mspection, cleaning, and 
convenient, sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets made of Viton or chlorinated polyethylene to 
prevent skin contact. Ventllatlon: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL’s (SO 
2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work a by controlling it at its sot~ce.(‘~) Safety Stations 
Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: SeparaU 
work clothes from street clothes, launder before reuse 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 toile& or applying cosmetics. 

. . . . . . :: ... ‘.. :‘: .:,;, ,--; :.:- I .:, :. .: ::,, : 

4 Storace ReouIrementst Store in a cool. drv. well-ventilated area in clearly labeled containers. Outside or detached storage is preferred. Large amounts 
1 shouldbe stired in steel containers under p&sure. Keep separate from in&mpatibles (Sec. 5). Venting, under pressure should be safety relief. At atm. 
I venting should be pressure vacuum. Regularly monitor inhibitor levels. To avoid static sparks. electrically ground and bond all equipment used with VC 
. Avoid open flames. spark formation and electric discharges around VC. Englneerlr& Controls: To reduce potential health hazards. use sufficient 

dilution or local exhaust ventilation to control airborne ~ntaminants and to maintain concentrations at the lowest practical 1eveL Install Class 1. Group 1 
electrical equipment. Admlnlstratlve Controls: Inform VC exposed peasonnel of hazards associated with its use. Preplacement and periodic: medical 
exams of workers exposed above the action level is mandatory under OSHA 29 CFR (1910.1017). Monitor for liver cancer. scleroderma, pne~m~nitis. 
clotting abnormalities, and acre-osteolysis. 

Transport&Ion Data (49 CFR 172.101) 
r”‘T Shlpping Name: Vinyl Chloride 

’ Hazard Class: 2.1 
Packaging Autborlzatlons Quantity Llmitations 

_ to.: UN 1086 
a) Exceptions: 173.306 a) Passenger Aircraft or Rallcar: Forbidden 

DOT Packing Group: -- 
b) Non-bulk Packaging: 173304 b) Cargo Aircraft Only: 150 kg 

DOT Label: Flammable Gas 
c) Bulk Packaging: 173.314 & 173.315 Vessel Stowage Requirements 

Special Provislons (172.102): 844 
a) Vessel Stowage: B 
b) Other: 40 

MSDSColfecfion References: 26.73,100,101, 103.124.126.127.132. 133,136.140.148,149.153.159.162.163.164.167,168. 171. 174,175 
Prepared by: M Ganncq BA: Industrtd Hygiene Review: PA Roy, MPH. cllt; Me&al Revlew: AC Darlington. MPH. MD 
CqyriCht01992byGonium?ublLhb‘Gxpa,lim.Any~ . urorr2pductm~lhcpwil~ ispmhibirdMqrmaucodrrhbairyold mmlicabucinforlhcpuchucr’spiupo+lucnuEl 
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I Material Safehc Data Sheet% Collection: - e 
L Genium Publishing Corporation 

w 1145 catalp street Sheet No. 708 
Schenectady, NY 12303-1836 USA Vinylidene Chloride 

I (518) 377-8854 

Vtnyltdene ChIorkte Description: lkpared from ethylene chloride. Also prepared from vinyl chloride by mccessive 
chIorination and dehydmchlotina~on steps. Used primarily as a co-monomer in producing vinyklene copolymet~ F43 NFPA 
(Saran@, Velon@) for films and coatings. Also used in producing methyl chloroform, vinyl chloride resias, pkstics, 

4 

chloracetyl chloride; in adhesives; as a component of synthetic fiti, a chemical intermcdiade in vinylidene fluoride iI: 2-2 

synthesis; and for l,l,l-trichlomethane. A common constituent in our envimnment, measurable quantities of vinylidene 43 
chloride am found in poorly ventilated areas with a high concentration of plastics. It is a notable contaminant in recycled 
air environments such as nuclear submarines and spacecraft Ys2 
Other Designations: CAS No. 0075-35-4; CaHaCJ4; 1.1~DCJ$ 1,ldichlomethene; u.ry~dichlomethyletq vM=; vi- 
nylidene dichloride. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemklweek Buyers’ Guidon, for a suppliers list 
Comment: At temperatures above 32 ‘F/O % and especiaIly in the presence of oxygen or other suitable catalysts, vi- 
nylidene chloride polymerizes to a plastic. Therefore, commemial products may contain small proportions of inhibitors to 
meserve the monomer. 
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Vinylidene chloride, ca 100% 

I OSHAPEL ACGIH TLVs, l9&90 Toxicfty Data* 
8-hrTWk lppm,4m@ TLV-TWk 5 ppm. 20 mglm’ 

TLV-STBLz 20 ppm, 79 mg/my 
Mouse,ildn.TD,:484olqgflrghastumorigcpiceffectsoaskio,~- 
ages, lungs, thorax, and respitation 

MOSH RE& 1981 Rat,, inhalation, LCsa: 6350 ppml4 hr 
None established Human, inhalation, T(&z 25 ppm pmduces changes in behavior (general 

anesthetic), the liver, kidney, ureter, ad bladder 

Melting Point: -188.5 ‘FI-1223 % 
Vapor Pressure: 591 mm Hg at 77 ‘F/25 ‘C 
Vapor Density (Air = 1): 3.4 

Specific Gravity ($0 = 1 at 39 ‘F14 ‘C): 12129 at 68 ‘F/20 ‘% 
Water Solubllity: Sparingly soluble (0.04 8 w#vol in water at 68 ‘FI20 ‘C) 

Appearance and Odor: Colorlw volatile liquid with a mild, sweet odor that resembles chlomfom. Most persons can detect viuylideue &bride 
at 1000 ppm, but others can detect it at less than 500 ppm. Neither odor is adequate to warn of excessive exposure. 

I 
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Flash Point: -19 ‘Fl-28 % 1 Autoignition Temperature: 1058 OF1570 l C! 1 LELr 5.6% v/v 1 DEL 11.4% v/v 

Edh@sUg Media: Use dry chemical, alcohol foam, or carbon dioxide Use water to cool fim-exposed containers. 
Unusual Fire or Explosion Haxardsr Vmylidene chloride is a very flammable and volatile liquid with a burning rate of 2.7 timin This 
material is a very dangetous fire hazard and moderately explosive when exposed to heat or flame. It may explode spontaneoulsly since the vapor 
forms explosive mixtures with air. At elevated temperatures, polym&xation may take place and containers may rupture. 
Special Fire-fighting Procedures: Since vinylidene chloride may be poisonous if inhakd or absorbed through the skin, wear a self-contained 
breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode with a fully encapsulating suit Keep 
unnecessary people away from the hazard area. Vapors may travel to an ignition sotmz and flash back Be aware of runoff from fireccnhul . 
methods. Do not release to sewers or waterways. 
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StabUity/Po?Vmerizatfon: Vmylidene chloride is se&reactive. If stored between -40 ‘F/40 % and 77 OF125 l C in air without an inhibitor, this 
material rapidly absorbs oxygen and forms a violently explosive peroxide. The heatof polymerixation is -185 Cal/g (ibited). When unstable, vi- 
nylidene chloride decomposes into chlorine, hydrogen chloride, phosgene, and formaldehyde. Hazardous polymerization can occur if exposed to 
sunlight, air, copper, aluminum, or heat 
Chemical IncompatIbRitlesz This material reacts violently with chlorosulfonic acid, nitric acid, and oleum; and vigorously with oxidizing mate- 
rials. 
Hazardous Products of Decomposltlon: Thermal oxidative decomposition of vinylidene chloride can produce highly toxic Fumes of chlorine 
(CIJ and hydrogen chloride (HCl). 



No. 703 Vinvlidene Chloride 4/W 
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Carcfnogeuici~: Neither the NTP. IARC, nor OSHA lists vinylidene chloride as a car$nogen. although the ACGIH suggests it is a suspected 
carcinogen. Vanous animal studies su 
Summary of Risks: Viiylidene chlofl e IS an irritant to the skin, eyes, and mucous 9. 

est a high rate of cancer in species-specific testm 
mcm 

f apphcatso~ hum+.dpes ;;ppe; vahd . 
ranes, althou h any toh@or m vinylidene chloride 

magtl 
..I& 

cause the irr+on. Vl?C !s parwtic at concentrations greater than 4oop ppm, and has caus liver and krdne 
lutions contammg the mhrbrtor MEHQ (monomethyl ether of hydroqumone) may cause leucoderma (white s 

.tnJury m expertmental 
) aud senou:r eye 

EPA Designationi - - 
RCRA Hazardous Wash (40 CFF. 261.33): Not listed 
Listed as a CRRCLA Haxardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 5llOO lb (2270 kg) [* per Clean Water A& kc. 31@)(4: 
SW. 307(a); pa RCRA, Sec. 30013 
SARA Extremely Haxardous Substance (40 CFR 355): Not listed 
&i$ed as a SARA Toxic Chemical (40 CPR 372.65) 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart 2): Not listed 

P-l ed cal Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Skin, eyes, centralnervous system, hver, and kidneys. 
Prima 
Acute F 

Entry Routes: Inhalation. 
ffectsr Inhalation of VDC causes narcosis and respiratory irritation. Conccntratious of 4000 p 

eventually unconsciousness if the exposure continues. In monke studies, exposure to 200 ppm ca USJ 
m lead to spiptom~ ofdmnkem+ess and 

rirnil.ar to carbon +whloride. Animal studies indicate acute kr die 
scute liver mjusy with a m.cchaplp 

y changes in hrgh-level exposums. Eye contact may cause corYmcnwn% 

i5!s%izEls’x 
and iritis. VLXI also causes skin and mucous membrane irritatior~ 

1 chronic inhalation, vinylidene chlori& may cause hepatic and renal dysfunction. ln monkey studies, long-term /inhalation 
m level caused liver and kidney damage and death. 

FrR!dm 
at a 48-p 

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with floodiig amOunts of ~nnin water for at least 15 min. 
Skim Qui& 
InhalaUon: ti) 

remove contaminated clothin . After rinsing affected.akin wrth fbodiug amounts of water, w 
fre& 

as%* st with soap aud water. 
emove exposed person to (UT and support brea as needed. 

73s. Ingestion: Never give anything by mouth to an unconscrous or con 
water, then induce repeated vomiting until vomit is clear. 

mg pasoa If ingested, have a corrscioys person drink 1 to 2 glasses of 

After Brat aid, get appropriate in-plant, paramedic, or community medical suppost. 
Physician’s Note: Solutions contaimng increased MEHQ conumtmtions are cznst~c and should not be removed by emesi+ Tbete is no specific 
tmatment for VDC! intoxication, but if significant amounts have been ingested, mcnitor the patient for liver and ktduey fathue ,~.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _.. .,...... (_.) . . .._ i’;.. “i “‘; ..+ r;F., ,.‘“:.:.:u.~~~~~c~<~~~..‘.:~.~ ::i: -. . . . .- .,...... . . . . >;.:::i<.<*;.:. .~~~~~.a~~~~~~~~~~i~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~’~~~ ..: ,.. : / . . . . . . . :......._. -. .-! . . . . -._. AA. ,... h. , A 
SpllULaakr Design andpractice o whylkkne chloride spill cmiml and co utamemueplan (SCCP). Notify safety pamnncl. cvaarae dl 
unnecessary pcraonnel from hazard area, remove all heat and ignition soutces, and ventilate area. Cleanup personnel should protect agrumt 
inhalation and skin and eye contact. For lab spills, absorb the spill with paper towels and pIace in a bood to allow liquid to evaporate i%r large 
spills, absorb bulk spill with cement powder, fly ash, sawdust, or comm-erciaJ sotbents. Place waste in appmpria@ drsposal amtamers. Follow ap- 

ii 
licable OSHA regulations (29 CFR 1910.120). 
lsposal: Contact your supplier or a liccnscd contractor for detailed recommeudations. Follow applicable Federal, state, and local collations. 

F%‘as& : Air-purifying respi&ors dd.rwf protect workers in oxygendefieient atmospheres. 
Other: &ear impervious gloves, boots, aprons 
Ventllatlon: Provide 

and gauntlets to prevent skin contact. Rubber gloves are recommended. 

ACGIH TLVs (Sec. 2 f 
eneral and local explosi&-proof ventilation systems to maintain &borne concentrations below the OSHA PEL and 
. Local emlosion-moof exhaust ventilation is nrcfamd since it orevents contaminant disuetaion into the work 8~ by con- 

trolling it at its bourc&~ * * 
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 leases may absorb, and all lenses conceneatc, irritants. Remove this 
material from 
Comments 3 

ur shoes and equipment. Launder contaminated clothing before wearing. 
ever eat, d&k, or smoke in work areas. Practice good personal hygiene after using this material, espeoiauy befon eating, drinking, 

smoking, using the toilet, or applying cosmetics. 
S~~~~D~~~~~~..--- :. j: ; ~~~:~~~irli:.: :~~~~~~“.. .: :..:....:..:.-.:.. ::. . . . :, . . . . . . . . . . . . . . . . . . . i,: . . p,:.<.:..: :-, ..,..,,. k...... ..A . . . Ib.\ .._............ ~. 
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Storage Requlrementsr Store vinylidene chloride in tanks with nickel, glass, or baked phenolic iioings at 14 W-10 ‘C in the absencz of light, air 
water:and other polymerization initiators under a nitmgen blanket (at I&psi pressure and an oxygen &tent less than 100 ppm). Ourside or 
detached storage is preferable. If stored inside, store in a standard flammable liquids storage cabinet sepamtc from oxidizing mamriah and 
incompatible materials (Sec. 5). 
Englneerlng Controts: VDC requires special handling, precautions. and employee training. Do not handle VDC without adequate vauilation snc 
personal protective gear. Limit exposures to vinylidene chloride by improving housekeeping pmcedums. Keep VDC away from all bzrt and 
ignition sources. All engineering systems should be of maximum explosion-proof design. electrically grounded. and bonded. 

Trunsportatlon Data (49 CFR 172.101, .lO2) 
DOT ShippIng Name: Vmylidene chloride, inhibited IMO Shlpping Name: Viiylidene chloride, inhibited 
DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.1 
ID No.: UN1303 IMO Label: Flammable liquid 
DOT Label: Flammable liquid IMDG Packaging Group: 1 

. DOT Packaging Requlrementsr 173.119 

I 
DOT Packaging Exceptions: 173.118 

ID No.: UN1303 

MSDS Colkctim References: 7,26,38,53,73,84,g5,g7,g9,1~, 103, 124, 126, 127, 129, 134, 136 



@ii p 

Genium Publishing Corporation 
One Genium Plaza 

Schenectady. NY 12304490 USA 
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Material Safety Data Sheets Collection: 

Sheet No. 318 
Xylene (Mixed Isomers) 

. . . . . . . . . . . . . . . . ,.?..,.._ .* S~~~~~i~~~~e~~IHl~~~~~l~~~~~~~~~~~~~~~~~~~~~~~,~~~~~~~~:~~~~~~~~~~ 

Xylene (Mixed Isomers) (CsHJ Descriptknt Thecommacial product is a blend of tb 
), pm+-)] with the largest propordon being m xykne. Xykuois obtained from cosl ta 

~hesivcs. 
ed in the manufacture of dyes. resins, pamts. varnishes, and other or@ 

a cleaning agent in micmscope tecbniquet as a solvent for Canada balsam mic 
aviation gasoline, protective coatings, stcriliig catgut, hydrogen peroxide, perfumes, in 
cbe leather industry; in the production of phthslic anhydride, iaophtbalic, and terephthalic act&s amt ttreu ormeaty esters 
which are used in the manufacmre of polyester fibers; and as an indirect food additive as a 00-t of adhesives Around 
the home, xylene is foond as vehicles in paints, paint removers, degreasing ckanem, kcqucrs. gkes and cements and ss 
solventiehrcles for pesticides. 

e dme isomas [orthe-( mcta-(m- 
r. toluene by hansakylatio~ and 
u&x; as a gead solvent for 
mscopy; as a foci component; in 
em.v$+ ~~ceutka4 and . . . 

Other Deslgnatlom: CA.3 No. 1330-20-7 [9.547-6t 108-38-3; 10642-3 (o-, m-.p-isomer)]. dinvethykemene, 
methyltoluenc, NCK5.5232, Violet 3, xyloL 
Manufacturer: Contact your supplier or disuiburor. Consult latest Chunierrl Wee Buyers’ CuidoTJ, for a suppliers list. 

Issued: 1 l/80 Revision: E, 9192 

Cautions: Xylene is an eye, skin, snd mucous membrane irritant and may be narcotic in high wncentmtions. It is a dangerour fm hazard. $ set ’ 
I”,~ . . . . I... . . . . . . . . . .i .ici:) ~,i ~ in s~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Xylene (mixed isomess): the commercial product generally comains - 40% m-xylae; 20% each of o-xykne,p-xykne, and ethylbenxen~ and small 
qaamicies of toluene. Unpurified xykne may contak pscudocumcne. 
1991 OSHA PEL.s H&%93 ACGIH TLVs 
S-br TWA 100 m (435 mg/m3) 

1985.86 Toxicity Data* 

15-mh STU: 1 5% ppm (655 wfd 
Humatxmbaktion~2Ooppmptoduced 
olfaction effects, conjunctiva irritation. and other 

1990 IDLH Level cbangcs brvolving the lungs, thorax. or respiration. 
1OOOppm acidsiuurineataulofshifc1.5g/gcr&nine Man. inhaktion, L&.: lOCOOppm/6 hr: toxic 

1990 NIOSH RELs 1990 DFG (Germany) MAX 
effects not yet reviewed. 

TWAt~100ppm(440mg/ms) 
Human, or& a: 50 m&g no toxic effect noted. 

TWA: 100 ppm (435 mg/m3 
ns 

Rat. oral. LDn: 4u)o mg/kg; toxic effect nut yet 
STEL: 150 ppm (655 mg/ ) Category II: Substances with systemic effeco 

Half-lifet < 2 lrr reviewed. 

Peak Bxposurez 200 ppm. 30 mitt, average value. RaJ inbaktka I&: 5C00 ppnd4 hr. toxic effect3 
4pcakspcrshift not yet reviewed. 

Boiling +tt or&: 291 ‘F (1-a •cj;mii~281.$-P (138.8 ‘C); 
para: 2X1.3 ‘P (13K.5 ‘C) 

Freezlug Pobrt&¶extlng Polttb : odu?: -13 ‘F (-25 ‘C); 
mela: -533 l F (- 47.4 T);*p 

Vapor Pressure: 6.7? 
tra:55to57’F(13to14*C) 

emmngat70’F 1%) 
Saturated Vapor Der k&y (Air = 1.2 It if t& 123 kgfms, 0.077 lbs/ft’ 

_._..---- -- ----- ------ 
Spdllc Gravity: 0.864 at 20 ‘Cl4 l C 
Water SulubBlty: Practically insoluble 
Other Solubiiitles: hEscibk with absolute alcoboL ether. and 
many 0: her organic liquids. 

%2- 
ouwater Part&m Coefflclentc logKow = 3.12-3.20 
rlIreshdd: 1 ppm 

Appearance and Odor: clear, sweet-smelRng .&quid. Vim&y: c32.6 SUS 

~@Ns T regular foam. 
Medta: For small fires. use dry chemical, c&m dioxide (CO& water spra 
atcr rrtay be ineffective. Use water spray to cool fire-exposed containers. d 

or regular foam. For large fires, use water spray, fog or 

liquid (which floats on water) may travel to sn i 
mmal Fire or Expkslon Hazards: Xykne vapors or 

titating or poisonous decomposition products. !r 
lion sounx and flash back Tbe beat of fire may cause rontainas to explcde snd/or produce 

ykne may present a vapor explosion hazard indoors, outdcors. or in sewers. Accumulated static 
:lectricity may cccur from vapor or liquid flow sufficient to cause ignition. Speck! Fire-f&ht@ Procedures: Because fire may produceroxk 
hexmel decomposition products, wear a self-wntaincd breathing apparatus (SCBA) with a full tacepiece opemtcd in prcssuredlanand or positive- 
pressure mode. Suuctoral firetighter’s protective cloth 
3thenvise. cool fmxposed containers until well after Yirc* 

will provide limited protection. If feasible and without ri& move cont&ers from fire area. 
IS extinguished. Stay clear of tat& ends. Use unmanned hose holda or monitor nozzles fo 

nassive cargo fires. If impossible, withdraw from area and let frre burn. Withdraw inuncdiily in case of any tank discokration orrisiig sound frorr 
mdng safety device Do not relesse runoff from fire control methods to sewers or waterways. 

cids and oxidii and 1.3dichloro-55~~yl-2dimethyl-2.6imidazolidind (dichkrohydrantoin). Xylene atracks some forms of pkstics. rubber, and 
oatings. Conditions to Avoid: Avoid heat and ignition sources and incompatibles. Hazardous Products of Decomposltlon: Thamal oxidative 
ecomcosition of xvlene can produce carbon dioxide. ca&rn monoxide. and various hvdmcarbon uroducts. 

rykne exposure. With prolonged or repeated &tan&~ exposurq xyl&produccs a defatting dermatitis. Chroni~toxicity is nut wa defined, but it 
s less toxic than benzene. Prior to the 1950s. benzene was often found as a contaminan t of xylcne and the effects attributed to xykne such as blood 
lyscrasias are questionable. Since the late 195Os, xylenes have been virtually bcnrene-free and blaod dyscrasias have not been associated with 
rylenes. Chronic exposure to high concentrations of xylcne in animal studies have demonmated milk reversible decrease inredandwhilecclf 
zounts ss well ss increases in platelet counts. conlinve on nul pq 
LQpkhl01992omiumpublbhin~capmtiar Ally~usa~-thpblkkb~imbprotdbi 
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irregularity was reported in association with workplace exposure to xylene perhaps due to effects on liver metabolism. Xylcne crosses Ihe human - 
placenta. but does not appear to be teratogenic under conditions tested to date. Medkal Condltioas 

T 
ravated by Long-Term Exposure: CNS. 

respiratory, eye, skin, gastroinlestinal (GI) , liver and kidney disorders. Target Organs: CNS. eyes. G tract. liver, kidneys. a$ skin. Primary 
Entry Routes: Inhalation, skin absorption (slight). eye contact. ingestion Acute Effecls: Inhalation of high xylene concenh‘~tmns may =u.se. 
dizziness; nausea, vomiting, and abdominal pain: eye, nose, and throat irritation; rupimtory tract irritation leading to pulmonary edema (fhud III 
lung): drowsiness: and unconsciousness. Direct eye contact can result in conjunctivitis and corn& burns. Ingestion may cause a burning sensation 
in the oropharynx and stomach and transient CNS depression. Chronic Effects: Repeated or prolonged skin contact may causedrying and defat- 
Ung of the skin leadiig to dermatitis, Repeated eye exposure to high vapor concentmtions may causereversible eye damage. peripheral and central 
neurouathv. and liver damage. Other symptoms of chronic exposure include headache, fatigue, irritabiity. chronic bronchitis and GI dii&u~ce-s 
such is “a-& loss of app& and gas. - 
FIRST AID Emergency personnel shddprok-ct againsi exposure. Eyes: Do MI allow victim 10 rub or keep eyes tightly shut. Gently lift eyelids 
and flush immediati and continuously with flooding amounts of water until tmnsported to an emergency medical facility. Consult a physician 
immediately. Skim d- m&y remove contmnhated clolhing. Rinse with tlooding amounts of wa for at least 15 min. Wash exposed area with soap 
and water. For reddened or blistered skin, consult a physician. Carefully dispose of contaminavd clothing as it may pose a fire hazard. Inlhalation: 
Remove exposed ptzson to fresh air and support breathing as needed. Monitor exposed person for respiratory distress. Ingestion: Neva give 
anything by mouth to an uncomc~ ‘011s or convulsing person. Contact a poison mntml centQ and unless otherwiie advised, do nof in&e vomiting! If 
spontaneous vomiting should occur, keep exposed person’s head below the hips to pmrent aspiration (breaddng liquid xyb,into the 1~~;~). _ 
Aspiration of a few rnillime~ers of xylem can cause chemical pneamonitis, puimamvy edema, and hemorrhage. 
or the ether glucuronide of or&?-mluic acid may be useful in diagnosis of me&-.para- 

Note to P~ysiciam: +ppunc tcid 
and orfho-xykne exposure, respectlvcly. Consider gastnc 

Image if a large quantity of xylene was ingested. Proceed gas& lavage with protection of the airway fmm aspiration; consider endomchleal 
intubation with inflated cuff. 

,,?, I%..,.,\1 ,.. ,.. . . . :sj~t~~~~~~~~~~~~~~;~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~~ :y<:iy .:GF$! *:“?Y? c.9 “.‘:-.p .::. . ...:. 
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Spill/Leak: Notify safety pexscmnel, evacuate alI unnv personnel, remove all heat md ignition sourc-%, r&i ventilate spill y Cleanup 
personnel should protect against vapor inhalation and skin or eye cantad. If feasible and widumt undue risk, stop le& Use appropnMe foam to 
blanket release and suppress vapors. Water spray may.reduce vapor. but does not pment ignhkrl in closed spaces. 5 small spills. *sol* On papa 
and evaporate in appropriste exhaust hood or absorb with sand or some non-combustible absorbent and place in contamers for later &pod For 
large spills dike far ahead of liquid to contain. Do notallow xylene to enter a confii space such as sewas or drains. On land. diifto conrain or 
divert to impermeable holding area. Apply water spray to control flammable vapor and reznove material with pumps 01 vacuum e+pmenL On 
water, can&in matalal with namml barriers. booms, or weirs: a ly universal gel@ agent; and use soction hoses to remove spilled ma&al. 
Report any release in excess of loo0 lb. Follow applicable OS I% regulations (29 CPR 1910.120). Environmental Transport: Little bioconcen- 
t&ion is expected. Biological oxygen demand 5 (afta 5 days at 20 ‘C): 0.64 (no stated isomex). EcoroxMty values: LD, Goldfch. j3 In@24 hr. 
conditions of bioassay not sp&fied, no specific isoma. Environmental Degradation: In the atmosPhae, xylenes degrade by reactmg ~th 
photochunically produced hydroxyl radicals with a half-life ranging from l-l.7 hr. in the summer to 10-18 hr in winter or a typical loss of 67-86% 
per day. Xylenes are resistant to hydrolysis. Soil Absorption/Mobility: Xylencs have low to moderate adso#on 16 soil and when spilled on land: 
will volatilize and leach into groundwater. Dtsposal: As a hydmcarbo& x Iene is a good ca&date for controlled incineration. Contau. your supplier 
or a licensed contractor for detailed recommendations. Follow applicable 6 edeml, statatc. and local regulations. 
EPA Dessignations OSHA D&natIuns 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed Listed as an Air Contaminant (29 CPR 1910.10@3, Table Z-1-A) 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U239, F 

w&3 lens us& industry is &mversial. establish your own~policy. Res 
Follow OSHA rc%gmor regulations (29 cm 1910. 
ppm, use any chemical cariridge respirator with organic.vapor cartridges: any powaed. air-Pmifyii~~es$mtor &:ti organic vapor dldges; any 
supplied& respirator; or any self-contained breathing apparatus. For emergency or nomoutine opaations (cleamng spills, reactor vessels. or 
storage tanks). wear an SCBA.Warning! Air-pwifying respiralors & natprotecf workers in orygen-d&eaf atmospheres. Ifrespi~ton are used, 
Other: Wear chemically Protective gloves, boots, aprons, and gauntlets to prevent all akin conmu With breakthrough times > 8 hr, consider 
polyvinyl alco~l and fluorocarbon rubber (Viton) as materi& for PPE. Ventilation: Provide geneml and local exhaust ventilation !ystems to 
maintain airborne concentrations below the OSHA PEL.s (Sec. 2). Local exhaust ventilation is preferred because it prevents contammanl diiion 
into the work area by controlling it at ifs source. Urn) Safety StatIons: Make available in the work area emergency eyewash stations, ssfety/quick- 
drench showers, and washing facilities. Contaminated Equipment: Separate con- work clothes from street clothes. Launder contami- 
nated work clothing before wearing. Remove this material from your shoes and clean PPE. Commen&.Never e+ drink. or smoke in WI@ areas. 
Practice good personal hygiene after using this material, especially before eating, drinking. smokin& usmg the toilet. or applymg cosmencs. 

xrying out maintenance and repair work, steam and flush all equipment to remove any xylene residues. 
Transportation Data (49 CFR 172.101) 

DOT Shipping Name: Xylenes Packaging Authorizations Quantity Llmftations - - . r. ye-y1 S.‘o_wage Rqutremeuts 
DOT Hazard Class: 3 
[D No.: UN1307 

a) Exceptions: 173.150 a) Passenger. Alrcrm. or Kalkar: JL 
b) Cargo A&aft Only: 60L 

EKI; zbk~ Group: II 
b) Nonbulk Packaging : 173.202 

: hanunable LiTid 
c) Bulk Packaging: 173.242 

Special Provisions (172.10 ): Tl 
MSDS ColL~fion References: 26,73.89,1CO, 101,103.124.126.127.132.133.136.139.140.148.149.153.159.163. 
Prepared by: MJ Wti. BS: Industrial Hygiene Review: PA Roy. MPH. CM: Medial Review: W Silverman. MD 

a) vessel slowage: f5 
b) Other: - 

, 16-I. 167.171.174. 176. ISO. 
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APPENDIX C 

EMERGENCY PROCEDURE% FOR EXPOSURE TO 
HAZARDOUS MATERIALS/WASTE 

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 hiaher assessment of the exposure. 

Fill in Potential Exposure Report, answering each of the questions to the best of your 
ability. 

Contact our physician(s) at EMR as soon as possible. The procedure is as follows: 

a. Call EMR at l-900-229-3674! 

b. Ask to speak with: 

Dr. David L. Barnes; 
Dr. Elaine Theriault; or 
Ms. T.J. Wolff, R.N. 

Note: During nonbusiness hours (after 6 p.m.1 call l-800-229-3674 and follow directions for 
paging the aforementioned individuals. 

4. Once in contact with any of these individuals, explain what has happen (they will review 
the information on the form with you and may ask you to 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. 
Attnz 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. 



POTENTIAL EXPOSURE REPORT 
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Name: Date of Exposure: 

Social Security No.: Age: Sex: 

I. Exposing Agent 

Name of Product or Chemicals (if known) 

Characteristics (if the name is not known) 

Solid Liquid Gas Fume Mist Vapor 

IL 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? 

IIL Signs and Symptoms (check off appropriate symptoms) 

Immediatelv with Exposure: 

El Burning of eyes, nose, or throat 
q Tearing 
Cl Headache 
q Cough 
Cl Shortness of breath 
q Delirium 

Delayed Symptoms: 

Cl Chest tightness/pressure 
0 Nausea/vomiting 
q Dizziness 
0 Weakness 
Cl Heat flashes 
Cl Other 

q Weakness 
0 Nausea/vomiting 
q Shortness of breath 
Cl Cough 

q Loss of appetite 
0 Abdominal pain 
0 Headache 
Cl Numbness/tingling 
Cl Other 



POTENTIAL EXPOSURE REPORT 
Page 2 of 2 

IV. Present. Status of Symptoms (check off appropriate symptoms) 

Cl Burning of eyes, nose, or throat Cl Nausea/vomiting 
•1 Tearing Cl Dizziness 
Cl Headache q Weakness 
q Cough Cl Loss of appetite 
0 Shortness of breath El Abdominal pain 
Cl Chest tightness/pressure Cl Numbness/tingling 
0 Cyanosis (bluish skin color) 0 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) 

VLL, Hospital/Clinic 

Source: EMR, Inc. 
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