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EXECUTIVE SUMMARY 

There are several potential chemical and physical hazards associated with the tasks of this 

project. The chemical hazards include the potential for exposure to volatile and semivolatile 

organic compounds, metals, pesticides, and PCBs. The apparent physical hazards include use 

of heavy equipment, uneven terrain, noise and heat stress. Environmental hazards, including 

native flora and fauna, are also a major concern. Each of these hazards is described in 

Section 3.0. 

Section 5.0 describes the air monitoring requirements which consist of using a PID or FID, 

Oxygen/Combustible Gas Meter, Radiation Meter, and Drliger Tubes to monitor contaminant 

levels. 

The level of personal protective equipment (PPE) used for work tasks and other operations will 

range from levels D through B as identified in Section 6.2, with protection upgrades or 

downgrades dependent on monitoring results, and the Site Health and Safety Officer’s 

discretion. 
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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 (EIC) when such changes to the plan are implemented. 

This HASP is based on an outline developed by the U.S. Coast Guard for responding to 

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

NIOSH, OSHA, USCG, and 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 Operable Unit #l at Camp Lejeune, Marine Corps Base, Jacksonville, North 

Carolina. 

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), Threshold 

Limit Values for Chemical Substances and Physical Agents and Biological Exposure 

Indices for 1991-1992. 

l Lewis, Richard J., Sr., 1991, Hazardous Chemicals Risk Reference, 3rd Edition, Van 

Nostrand Reinhold, New York, New York. 

l National Institute for Occupational Safety and Health/Occupational Safety and 

Health Administration/U.S. Coast GuardKJ.S. Environmental Protection Agency 
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(NIOSWOSHA/USCG/EPA), October 1985, Occupational Safetv and Health Guidance 

Manual for Hazardous Waste Site Activities. 

The Center for Labor Education and Research, Lori P. Andrews, P.E., Editor, 1990, 

Worker Protection During Hazardous Waste Remediation, Van Nostrand Reinhold, 

New York, New York. 

U.S. Coast Guard. Policy for Response to Hazardous Chemical Releases. USCG 

Pollution Response COMDTINST-M16465.30. 

U.S. Department of Health and Human Services, June 1990, Public Health Service, 

Centers for Disease Control, NIOSH, NIOSH Pocket Guide to Chemical Hazards. 

U.S. Department of Health and Human Services, December 1979, Public Health 

Service, Centers for Disease Control, NIOSH, Criteria for a Recommended Standard 

. . . Working in Confined &aces. 

U.S. Environmental Protection Agency, July 1988, Office of Emergency and Remedial 

Response, Emergency Response Division, Standard Onerating Safety Guides. 

Pre-Entry Requirements 

During the initiation of site activities (site mobilization), the SHSO will perform a 

reconnaissance of the anticipated work areas as identified in the Work Plan, establish or 

confirm emergency points of contact and procedures, and review any other issues deemed 

necessary to address site safety and health. The SHSO will then call a meeting with site 

personnel (as identified in Section 2.0) to discuss site-specific safety and health hazards, data 

obtained from a previous site reconnaissance, provisions outlined in this HASP, and 

appropriate safety and health related procedures/protocols. As new information is obtained, 

the HASP will be amended and personnel informed, accordingly. 
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2.0 PROJECT PERSONNEL AND RESPONSIBILITIES 

,-. 

The following personnel are designated to carry out the stated job functions for both on- and 

off-site activities. (Note: One person may carry out more than one job function, and personnel 

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

are outlined below. 

PROJECT MANAGER : Raymond Wattras 

The project manager is responsible for assuring that all activities are conducted in accordance 

with the HASP. The Project Manager has the authority to suspend field activities if 

employees are in danger of injury or exposure to harmful agents. In addition, the Project 

Manager is responsible for: 

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 assume 

compliance with the HASP. 

l Reviewing and approving the information presented in this HASP. 

PROJECT HEALTH AND SAFETY OFFICER (PHSO): Barbara Cummings 

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 will also: 

l Develop new protocols or modify the HASP as appropriate and issue amendments to 

the HASP. 

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

of the HASP. 
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l Monitor the field program through a regular review of field health and safety records, 

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

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

surveillance prior to entry onto the site. 

a Coordinate review, evaluation, and approval of the HASP. 

l Approve changes in PPE. 

SITE MANAGER: (to be provided bv Final HASP Submission) 

The Site Manager is responsible for assuring that all day-to-day activities are conducted in 

accordance with the HASP. The Site Manager has the immediate authority to suspend field 

activities if employees are subjected to a situation that can be immediately dangerous to life or 

health. The Site Manager’s responsibilities include: 

l Assuring that the appropriate health and safety equipment and PPE has arrived on 

site and that it is properly maintained. 

l Coordinating overall site access and security. 

l Controlling visitor access to hazardous areas. 

l Approving all on site activities. 

l Coordinating site safety and health issues with the Site Health and Safety Officer. 

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

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

l Assuring compliance with site sanitation procedures and site precautions. 

a Coordinating activities for Baker and Subcontractor Personnel. 
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SITE HEALTH AND SAFETY OFFICER: (to be provided by Final HASP Submission) 

The SHSO is responsible for the implementation of the HASP. The SHSO will also: 

Coordinate the pre-entry briefing and daily/weekly briefings. 

Assure that monitoring equipment is properly calibrated and properly used. 

Assure compliance with site sanitation procedures and site precautions. 

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

that is used in field activities. 

Arrange emergency response provisions in cooperation with Naval Activity 

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

Monitor conditions during field activities to assure compliance with the HASP and 

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

and informing the PHSO and Project Manager. 

Prepare a daily report (in the field log book) as necessary, which may include all 

relevant health and safety events; recordkeeping of all personnel and site monitoring 

information; accident investigation and reporting; safety inspections; maintain a 

record of site conditions, personnel involved in field activities, and any other relevant 

health and safety issues 

Oversee the decontamination of personnel and equipment. 

Determine safe boundary procedures for activities requiring Level C or higher 

protection levels. 

Suspend field activities if the health and safety of personnel are endangered. 

Audit the subcontractor training and medical surveillance records to verify 

compliance. 

Act as the Emergency Coordinator. 
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FIELD TEAM LEADER: (to be provided by Final HASP Submission) 

The Field Team Leader is responsible for: 

l Safety issues 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 

FIELD TEAM MEMBERS 

(to be provided bv Final HASP Submission) 

The Field Team Members are responsible for: 

a Familiarity with the HASP. 

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

safety and health information. 

l Being alert to identified and unidentified hazards. 

a Reporting unidentified hazards to the SHSO and Site Manager. 

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

safety. 

l Complying with the contents of the HASP. 

l Conducting site activities in an orderly and appropriate manner. 



Subcontractor personnel are responsible for: 

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

l Obtaining the appropriate training and medical requirements under 29 CFR 1910.120 

and providing documentation thereof. 

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 

Driller: (to be determined per Baker’s Basic Ordering Agreement) 

Surveyor: (to be determined per Baker’s Basic Ordering Agreement) 

Geophysics: (Not applicable) 

NAVFACENGCOM REPRESENTATIVES 

Mr. Bvron Brant, P.E., (EIC) (804) 4452931 

Ms. Linda Berry (Hadnot Point EIC) (8041445863’7 

ACTIVITY/BASE REPRESENTATIVES 

Mr. George Radford (CLEJ EMD) (9191451-5872 

FEDERAL/STATE/LOCAL REPRESENTATIVES 

Ms. Michele Glenn (EPA) 

Mr. Jack Butler (N.C. DEHNR) 
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3.0 SITE CHARACTERIZATION 

3.1 Site Background 

The work to be performed at Marine Corps Base, Camp Lejeune, under this Contract Task 

Order consists of an RYFS for Operable Unit #l. Operable Unit #1 incorporates three sites, 

and is discussed in more detail below. 

Operable Unit #1 contains: 

Site 21 - Transformer Storage Lot 140, has two potential areas of concern: the former 

transformer oil pit and the pesticide mixing/cleaning area. Transformer oil was drained into 

the pit for approximately a one year period. The oil potentially contained PCBs. Pesticides L 
used at the mixing and cleaning area included Chlordane, DDT, Diazinon, Lindane, 

Malathion, Mirex, 2,4-D, Silvex, Dalpon, and Dursban. Pesticide contamination at the site 

may have occurred as a result of small spills, washout, and excess disposal. 

Site 24 - Industrial Area Fly Ash Dump, was reportedly used for the disposal of fly ash, 

cinders, solvents, used paint stripping compounds, sewage sludge, and water treatment 

spiractor sludge from the late 1940s to 1980. 

Site 78 - Hadnot Point Industrial Area (HPIA), houses the industrial area of Camp Lejeune. 

This area is comprised of maintenance facilities, warehouses, painting shops, printing shops, 

auto body shops, etc. Past disposal practices for the solvents and other compounds used at 

these facilities have potentially resulted in groundwater and soil contamination throughout 

the site. 

3.2 Site Work Plans 

The Work Plan (detailing the tasks to be performed at each site), the Sampling and Analysis 

Plan (SAP), and Quality Assurance Project Plan (QAPP) are bound as separate documents, 

and accompany the Health and Safety Plan. 
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3.3 Site Description 

S.O.# 19106-SRN 

Investigation Location: Camp Leieune, North Carolina 

Start-Up Date: (to be provided bv Final HASP Submission) 

Investigation Duration: (to be provided bv Final HASP Submission) 

Anticipated weather conditions: 

(to be determined when site schedule is known) 

Site Location: 

Operable Unit #l 

l Site 21 is located on Center Road between Ash Street and Sneads Ferry Road. It covers 

an area of over 10 acres. 

l Site 24 is approximately 100 acres in size and lies adjacent to upstream portions of 

Cogdels Creek, southeast of the Hadnot Point Industrial Area. 

l Site 78 is comprised of maintenance facilities, warehouses, painting shops, printing 

shops, auto body shops, etc. It covers and area of approximately 590 acres. 

Surrounding population and topography: 

Operable Unit #l 

l Site 21- Site is bounded on the east by a gravel road and active Railroad tracks, on the 

west by dirt roads and woods, on the south by a road and active “storage” buildings, 

and the north by woods and a vehicle storage area. Area is essentially fenced-off aside 

from the extreme north and south boundaries. Topography in this area is flat. 

l Site 24 - Majority of site is wooded, except for a parking area to the west and ongoing 

construction activities to the southwest. Topography is essentially flat with mounds 

scattered about (potential fly ash and metal disposal). 
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l Site 78 - The site is primarily a conglomerate of numerous industrial and support 

operations including maintenance facilities, warehouses, painting/printing shops, etc. 

Activity is high with military personnel, civilian personnel, and vehicular traffic. 

Topography is essentially flat. 

Results of previous sampling: 

OPERABLE UNIT #1 

Site 21- Transformer Storage Lot 140 

l Groundwater (Well 21GW 1) 

In 1984, a sample was analyzed for pesticides, herbicides, and PCBs and no compounds were 

detected. 

In 1986 results detected the herbicide 2,4-D and oil and grease. 

In 1991, a sample was analyzed for volatiles, semivolatiles, pesticides/PCBs, and metals. With 

the exception of various metals, no compounds were detected in this sample. 

No information is available regarding the QA/QC or overall level of quality of samples 

collected during these previous sampling events. 

l Soil 

In 1984, samples collected within the fenced area were analyzed for pesticides, herbicides, and 

PCBs. DDD, DDE, and DDT were detected in all of these samples at depths ranging from 

surface to 1 to 2 feet. No PCBs were detected. The samples collected from the borings located 

outside the fenced area were sampled for pesticides and herbicides. DDD, DDE, and/or DDT 

were detected in all of these samples. 

In 1986, samples were collected at four depths at each boring and analyzed for pesticides, 

herbicides, PCBs, and tetrachlorodioxin. The detected compounds included BHC-D, 

chlordane, DDD, DDE, DDT, PCBs, and 2,4-D. 
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No information is available regarding the QA/QC or overall level of quality of samples 

collected during these previous sampling events. 

Site 24 - Industrial Fly Ash Dumo 

l Groundwater 

In 1984, the five existing shallow groundwater monitoring wells were analyzed for volatiles 

and several metals. Benzene, chloroform and methylene chloride were each detected in a 

different well. One or more of the following metals were detected in the samples: chromium, 

copper, zinc, arsenic, lead, nickel, and selenium. 

In 1986, the seven existing shallow monitoring wells (two more wells were added) were 

sampled and analyzed for volatiles, hexavalent chromium, and several metals. In addition, 

the two new wells were also sampled in 1987. Besults indicated similar or fewer detected 

compounds as found in the 1984 sampling event. No volatiles were detected in any of the 1986 

or 1987 samples. 

No information is available regarding the QA/QC or overall level of quality of samples 

collected during these previous sampling events. 

In 1992, groundwater samples were collected and analyzed for full TCL organics and TAL 

inorganics, in accordance with CLP protocols, using EPA Level IV data quality. No organics 

were detected, only the following metals: aluminum, cadmium, calcium, chromium, iron, lead, 

magnesium, manganese, mercury, nickel, potassium, sodium, and zinc. 

l Surface Water and Sediment 

In 1984 and 1986, surface water samples were analyzed for volatiles, hexavalent chromium, 

and several metals; the sediment samples were analyzed for metals only. The compounds 

detected in one or more of the surface water samples included TCE, trans-1,2-DCE, arsenic, 

chromium, hexavalent chromium, copper, lead and zinc. The detected compounds found in one 

or more of the sediment samples included arsenic, cadmium, chromium, lead, copper, nickel 

and zinc. 
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No information is available regarding the QA/QC or overall level of quality of samples 

collected during these previous sampling events. 

Site 78 - Hadnot Point Industrial Area 

l Groundwater 

The groundwater at the site has been sampled three times in 1987 and once in 1991. The 

analytical results from the existing 27 shallow monitoring wells have indicated that the 

shallow portion of the aquifer is contaminated with volatile organics (such as TCE, 1,2-DCE, 

1,1,2-TCA, and vinyl chloride), BTEX constituents, oil and grease, semivolatiles (naphthalene 

and 2-methyl- naphthalene), and various metals. 

Samples from the limited number of intermediate (75 feet) wells identified detectable levels of 

volatiles (1,2-DCE, vinyl chloride, and carbon disulfide), BTEX constituents, semivolatiles 

(naphthalene), and various metals. 

Samples from the deep (150 feet) wells identified detectable concentrations of methyl ethyl 

ketone (MEK), carbon disulfide, toluene, ethylbenzene, xylene, and various metals. 

Several water supply wells near HPIA were sampled and analyzed in 1984, 1985, and 1986. 

The results indicated that several of the wells had detectable levels of one or more of the 

following: TCE, 1,2-DCE, 1,2-DCA, tetrachloroethene, vinyl chloride, benzene, toluene and 

ethylbenzene. 

No information is available regarding the QA/QC or overall level of quality of samples 

collected during these previous sampling events. 

Groundwater samples were collected in July 1992 by Baker from existing intermediate and 

deep monitoring wells, In addition, water supply wells 602 and 637 were sampled. The 

samples were analyzed for full TCL/TAL parameters, in accordance with CLP protocols, using 

EPA Level IV data quality. Benzene, ethylbenzene, toluene, and xylenes were detected in 

monitoring wells GW32-2 and GW32-3. Benzene was detected at 2 pg/L in supply well 602 

(near the intersection of Holcomb Boulevard and Ash Street). Xylene was detected in supply 

well 637 (upgradient corner of the site) at 5 pg/L. These concentrations are below the MCL. 
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The metals detected in one or more of the wells sampled (GW9-2, GW9-3, and 602) included 

aluminum, barium, calcium, copper, iron, lead, magnesium, manganese, sodium, and zinc. 

Elevated levels of total lead above the MCL were detected in supply well 602 (94 yg/L). 

l Soil 

A soil gas survey was conducted in 1987 at several areas within HPIA. The results of the soil 

gas survey detected TCE concentrations in the soil at building numbers 901,902,1100,1201, 

1202,1300,1301,1502,1601,1607, and 1709. 

No information is available regarding the QA/QC or overall level of quality of samples 

collected during these previous sampling events. 

Based on the results of the soil gas survey, soil samples were collected around three building 

areas within HPIA in 1991: (1) Buildings 901, 902, and 903; (2) Building 1202; and 

(3) Buildings 1502 and 1601. The analytical results indicated that PAHs (phenanthrene, 

fluoranthene, pyrenel; volatiles (TCE and 1,2-DCE); and toluene were detected at 

Building 902. Low levels of pesticides were also detected at Buildings 1202,1300, and 1601 to 

depths of four feet. PCBs (Aroclor-1260) were detected at Building 1300 to a depth of six feet. 

3.4 Hazard Evaluation 

3.4.1 Task-Specific Hazards 

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

An important element before intrusive activities begin is to check the area for utility lines. 

This includes both underground utilities and overhead powerlines. The underground utilities 

check will be made by the Public Works Department via the Environmental Management 

Department (EMD) contact (See Section 8.3). Underground utility locations should be flagged 

according to the results of the subsequent utility lines searches. Overhead powerlines must be 

recognized so work can be designed to allow for personnel and equipment to remain a 

minimum of 20 feet from the powerlines. 

Only operators trained, qualified, and authorized by the SHSO will be permitted to operate 

project equipment. The equipment will be adequately sized to the job at hand. Hand signal 
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communication will be prearranged between operators and personnel working in and around 

equipment. Personnel nonessential to the operation of the equipment will maintain a safe 

working distance from the equipment. This distance will be determined by the SHSO during 

operations. 

Employees must exercise caution to remain out of the paths of -moving equipment and 

materials. Caution should also be exercised to avoid slips, trips, and falls. 

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

Task 1 Sediment/Surface Water Sampling (Sites 21 and 78) 

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. 

Physical/Environmental 

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

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

Task 2 Surveying (Sites 21, 24 and 78) 

Chemical 

l Ingestion of contaminated material from hand to mouth contact. 

PhysicaUEnvironmental 

l Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 
l Skin irritation from contact with insects and vegetation. 
l Interaction with native and potentially hostile animal life. 
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Task 3 Surface Soil Sampling (Sites 21,24 and 78) 

Chemical 

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

PhysicaUEnvironmental 

l Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 
l Skin irritation from contact with insects and vegetation. 
l Interaction with native and potentially hostile animal life. 
l Muscle strain from boring with hand auger. 

Task 4 Monitoring Well Installation (Sites 21.24 and 78*1 
*Potentially 

Chemical 

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

PhysicaUEnvirwamental 

Heavy objects landing on foot/toe or head. 
Elevated noise levels from heavy equipment operation. 
Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 
Skin irritation from contact with insects and vegetation. 
Overhead hazards from drill rig operations. 
Interaction with native and potentially hostile animal life. 
Contact with underground utility lines. 
Lifting hazards (muscle strain). 

Task 5 Monitoring Well Purging (Sites 21,24 and 78) 

Chemical 

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

PhysicaUEnvironmental 

l Elevated noise levels from equipment operation. 
a Slips/trips/falls-sloped, uneven terrain. 
l Skin irritation from contact with insects and vegetation. 
l Interaction with native and potentially hostile animal life. 
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Task 6 Groundwater Sampling (Sites 21,24 and 78) 

Chemical 

l Skin contact with contaminated water. 
l Eye contact from splashing water. 
l Ingestion of hazardous materials from hand to mouth contact. 
l Inhalation of volatiles emitting from the well opening. 

PhysicaUEnvironmental 

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

Task 7 Soil Gas Survev (Site 78) 

Chemical 

l Inhalation of volatile or semivolatile contaminants. 
l Ingestion of hazardous materials from hand to mouth contact. 
l Contact with potentially contaminated material. 

Physical/Environmental 

l Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 
l Skin irritation from contact with insects and vegetation. 
l Contact with underground utilities, fuel lines, etc. 
l Interaction with native and potentially hostile animal life. 

Task 8 Soil Boring-Sampling (Sites 21.24, and 78) 

Chemical 

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

PhysicaVEnvironmental 

l Elevated noise levels from heavy equipment operations. 
l Lifting hazards (muscle strain). 
l Skin irritation from contact with insects and vegetation. 
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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. 

Task 9 Test Pit/Trenching (Site 24) 

Chemical 

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

PhysicaUEnvironmental 

l Overhead hazards. 
l Skin irritation from contact with insects and vegetation. 
l Contact with underground utilities. 
l High grade slopes that may require shoring according to OSHA Standards. 
l Interaction with native and potentially hostile animal life. 
l Explosion from contact with explosive/ignitable materials. 
l Elevated noise levels from heavy equipment operation. 

3.4.2 Chemical Hazards 

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

pathways include: 

l Inhalation of vapors and/or particulates. 

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

a Dermal and eye contact from direct, unprotected contact. 

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

The chemical exposure potential for personnel working at Operable Unit #l is expected to 

result from the chemicals detected during preliminary sampling investigations. Therefore, 

Tables 1 and 2 identify the chemical/physical properties and exposure symptoms/routes of 

entry, respectively, for the chemicals detected during preliminary sampling investigations 

that present the greatest hazard. 
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TABLE 1 

CHEMICAL/PHYSICAL PROPERTIES OF CHEMICALS DETECTED DURING PRELIMINARY SAMPLING 
AT OPERABLE UNIT #l 

Chemical Source(l) Location 
Exposure 

IDLH(b) 
Vapor Specific Ionization 

Limit (EL)(a) Pressure(C) Gravity(d) Potential 

GW Site 78 & 24 1 mm 3,000 ppm 75 0.88 9.24 eV 
Benzene (CA) 

Water Supply Site 78 

SL Site 21 0.5 mglms 1,000 mg/ms 0.00001 1.85 NA 
BHC, D* (skin) (CA) 

(as BHC,G) 

GW Site 78 llppm 500 ppm 297 1.26 10.08 eV 
Carbon Disulfide (skin) 

SL Site 21 0.5 mg/ms 500 mgims 0.00001 1.56 NA 
Chlordane (skin) (CA) (at 77°F) 

GW Site 24 2 mm 1,000 ppm 160 1.48 11.42 eV 
Chloroform (CA) 

GW, SL Site 21 10 mg/ms 500 mg/ms ’ low 1.57 NA 
2,4-D (at 86°F) 

Water Supply Site 78 1 mm 4,000 ppm 230 1.18 11.05 eV 
1,2-Dichloroethane (at 77°F) 
(ethylene dichloride) 

(a) EL - Exposure Limit = A time-weighted average concentration for a normal eight-hour work day and 40-hour work week, to which nearly all 
workers may be repeatedly exposed, day after day, without expected adverse effect. The EL represents published Exposure Levels according to 
the following hierarchical order: (1) OSHA PELs; (2) NIOSH RELs; (3) ACGIH TLVs; and, (4) other recognized sources. 

(b) IDLH - Immediately Dangerous to Life or Health. 
(~1 Vapor Pressure = Expressed as mm/Hg at 68°F (unless otherwise mentioned). 
(d) Specific Gravity = At 68°F (unless otherwise mentioned). 
CA - Suspected or Proven Carcinogen ppm - parts per million (in air) Skin - Potential for dermal absorption 
NA - Not Available mg/ms - milligrams per cubic meter (in air) 
* Assumed original chemical to be a technical grade ofBenzene hexachloride (64.0% Alpha, 10.0% Beta, 13% Gamma, and 9.0% Delta). The 

gamma isomer is the only regulated isomer, which has a PEL of 0.5 mg/m3. MSDS not available. 
(1) GW-Groundwater; SW-Surface water; SLSoil; SD-Sediment 
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TABLE 1 - dbntinued 
I 

CHEMICAL/PHYSICAL PROPERTIES OF CHEMICALS DETECTED DURING PRELmARY SAMPLING 
AT OPERABLE UNIT #l 

Chemical 

1,2-Dichloroethylene 

DDD (2) 

DDE (2) 

DDT 

Ethyl Benzene 

Source(l) 

SW 

GW, SL 
Water Supply 

SL 

SL 

SL 

GW 
Water Supply 

Location 

Site 24 

Site 78 

Site 21 

Site 21 

Site 21 

Site 78 

Exposure 
Limit (EL)(a) 

200 ppm 

1 mg/m3 
(skin) 

1 mglm3 
(skin) 

1 mglm3 
wd 

100 ppm 

IDLH(b) 

4,000 ppm 

(CA) 

(CA) 

(CA) 

2,000 ppm 

Vapor 
Pressure(c) 

180-264 

low 

low 

low 

’ (at %F) 

Specific 
Gravity(d) 

1.27 
(at 77” F) 

0.99 

0.99 

0.99 

0.87 

Ionization 
Potential 

9.65 eV 

NA 

NA 

NA 

8.76 eV 

Methyl Ethyl Ketone 

Methylene Chloride 

GW Site 78 200 ppm 3,000 ppm 71 0.81 9.54 eV 

GW Site 24 25 mm 5,000 ppm 350 1.33 11.32 eV 
(CA) 

(a) EL - Exposure Limit = A time-weighted average concentration for a normal eight-hour work day and 40-hour work week, to which nearly all 
workers may be repeatedly exposed, day after day, without expected adverse effect. The EL represents published Exposure Levels according to 
the following hierarchical order: (1) OSHA PELs; (2) NIOSH RELs; (3) ACGIH TLVs; and, (4) other recognized sources. 

(b) IDLH - Immediately Dangerous to Life or Health. 
(c) Vapor Pressure = Expressed as mmAIg at 68°F (unless otherwise mentioned). 
(d) Specific Gravity = At 68°F (unless otherwise mentioned). 
CA - Suspected or Proven Carcinogen ppm - parts per million (in air) Skin - Potential for dermal absorption 
NA - Not Available mg/ms - milligrams per cubic meter (in air) 
(1) GW-Groundwater: SW-Surface water: SL-Soil: SD-Sediment 



TABLE 1 - contiuned 

CHEMICAL/PHYSICAL PROPERTIES OF CHEMICALS DETECTED DURING PRELIMINARY SAMPLING 
AT OPERABLE UNIT #l 

Chemical Source(l) 

SL 
Polychlorinated 
Biphenols (PC&) as SL 
Aroclor 1254 

GW, SL 
Toluene Water Supply 

GW 
1,1,2-Trichloroethane 

SW 
I’richloroethene 

GW, SL 
Water Supply 

GW 
Vinyl Chloride Water Supply 

GW 
Xylenes Water Supply 

Location 

Site 21 

Site 78 

Site 78 

Site 78 

Site 24 

Site 78 

Site 78 

Site 78 

Exposure 
Limit (EL)(a) 

0.5 mglma 
(skin) 

100 ppm 

10 wm 

50 wm 

1 ppm 

100 ppm 

IDLH(b) 

5 mg/m3 
(CA) 

2,000 ppm 

500 ppm 
GA) 

1,000 ppm 
CA) 

IlllhOWIl 

(CA) 

1,000 ppm 

Vapor 
Pressure(c) 

0.00006 

(at “6”5’F) 

19 

58 

> latm 

7to9 

Specific 
Gravity(d) 

1.38 
(at 77°F) 

0.87 

1.44 

1.46 

NA 

0.86 to 
0.88 

Ionization 
Potential 

NA 

8.82 eV 

11.00 eV 

9.45 eV 

9.99 eV 

8.44 to 8.56 eV 

(a) EL - Exposure Limit = A time-weighted average concentration for a normal eight-hour work day and 40-hour work week, to which nearly all 
workers may be repeatedly exposed, day after day, without expected adverse effect. The EL represents published Exposure Levels according to 
the following hierarchical order: (1) OSHA PELs; (2) NIOSH RELs; (3) ACGIH TLVs; and, (4) other recognized sources. 

(b) IDLH - ImmediateIy Dangerous to Life or Health. 
(c) Vapor Pressure = Expressed as mm/Hg at 68°F (unless otherwise mentioned). 
(d) Specific Gravity = At 68°F (unless otherwise mentioned). 
CA - Suspected or Proven Carcinogen ppm - parts per million (in air) 
NA - Not Available mg/ma - milligrams per cubic meter (in air) 
(1) GW-Groundwater; SW-Surface water; SL-Soil; SD-Sediment 

Skin - Potential for dermal absorption 



TABLE 2 

CHEMICAL EXPOSURE INFORMATION 

A summary of exposure symptoms/routes of entry for chemicals detected during preliminary 
sampling at Operable Unit #l is provided in the table below. 

Substance 

3enzene 

Routes of Entry Exposure Symptoms 

Inhalation, Absorption, Eye, nose and respiratory irritation; 
Ingestion, Skin/Eye Contact nausea and staggered walk; dermatitis; 

bone marrow depressant; (carcinogen) 

3HC, D 
as BHC, G) 

Inhalation, Absorption, Eye, nose and throat irritant; headache 
Ingestion, Skin/Eye Contact nausea; respiratory difficulty; skin 

irritation; muscle spasms 

Carbon Disulfide Inhalation, Absorption, Dizziness, headache, poor sleep, 
Ingestion, Skin/Eye Contact anorexia/low weight; eye and skin 

burns, dermatitis 

Zhlordane Inhalation, Absorption, Blurred vision, confusion, cough, 
Ingestion, Skin/Eye Contact abdominal pain, nausea, vomiting, 

diarrhea, convulsions, tremors 

Chloroform Inhalation, Ingestion, 
Skin/Eye Contact 

Dizziness, mental dullness, nausea, 
disorientation, headache, fatigue, 
anesthesia; skin and eye irritant; 
(carcinogen) 

2,4-D Inhalation, Ingestion, Weakness, stupor, muscle twitch, 
Skin/Eye Contact convulsions, dermatitis 

1,2 Dichloroethane Inhalation, Ingestion, CNS depression, nausea, vomiting, 
(ethylene dichloride) Absorption, Skin/Eye dermatitis, eye irritation, cornea1 

Contact opacity 

1,2 Dichloroethylene Inhalation, Ingestion, Eye and respiratory irritation, CNS 
Skin/Eye Contact depression 
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TABLE 2 
(Continued) 

CHEMICAL EXPOSURE INFORMATION 

A summary of exposure symptoms/routes of entry for chemicals detected during preliminary 
sampling at Operable Unit #l is provided in the table below. 

Substance 

1DDW 

Routes of Entry Exposure Symptoms 

Inhalation, Absorption, Lips, tongue and face paresthesia; 
Ingestion, Skin/Eye Contact tremors, apprehension, dizziness, 

confusion, malaise, headache, fatigue, 
vomiting, eye and skin irritant 
(carcinogen) 

3DE(1) Inhalation, Absorption, Lips, tongue and face paresthesia; 
Ingestion, Skin/Eye Contact tremors, apprehension, dizziness, 

confusion, malaise, headache, fatigue, 
vomiting, eye and skin irritant 
(carcinogen) 

DDT Inhalation, Absorption, Lips, tongue and face paresthesia; 
Ingestion, Skin/Eye Contact tremors, apprehension, dizziness, 

confusion, malaise, headache, fatigue, 
vomiting, eye and skin irritant 
(carcinogen) 

Ethyl benzene Inhalation, Ingestion, Eye and mucous membrane irritant; 
Skin/Eye Contact dermatitis, narcosis, coma 

Methyl ethyl ketone Inhalation, Ingestion, Eye and nose irritation, headaches, 
1%Butanone) Skin/Eye Contact dizziness, vomiting 

Methylene chloride Inhalation, Ingestion, Fatigue, weakness, sleepiness, light- 
Skin/Eye Contact headedness, numb/tingley limbs, 

nausea, eye/skin irritation (carcinogen) 

(1) Exposure Symptoms for DDD and DDE were copied from the information provided for DDT 
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TABLE 2 
(Continued) 

CHEMICAL EXPOSURE INFORMATION 

A summary of exposure symptoms/routes of entry for chemicals detected during preliminary 
sampling at Operable Unit #l is provided in the table below. 

Substance Routes of Entry Exposure Symptoms 

?olychloronate Inhalation, Ingestion, Eye and skin irritation, acne-form 
3iphenols (PCBs) as SkinEye Contact dermatitis 
9roclor 1254 

Crichloroethene Inhalation, Ingestion, 
:trichloroethylenel Skin/Eye Contact 

Headache, vertigo, visual disturbance, 
tremors, nausea, vomiting, eye 
irritation, dermatitis (carcinogen) 

1,1,2-Trichloroethane Inhalation, Absorption, Eye and nose irritant, CNS depression 
Ingestion, Skin/Eye Contact (carcinogen) 

Toluene Inhalation, Absorption, Fatigue, weakness, confusion, 
Ingestion, Skin/Eye Contact euphoria, dizziness, headache, dilated 

pupils, muscle fatigue, dermatitis 

Vinyl chloride Inhalation Weakness, abdomen pain, GI bleeding, 
cyanosis of extremities (carcinogen) 

Kylenes Inhalation, Absorption, Dizziness, excitement, drowsiness, 
Ingestion, Skin/Eye Contact staggering gait, eye, nose and throat 

irritation, nausea, vomiting, abclomina: 
pain, dermatitis 

(1) Exposure Symptoms for DDD and DDE were copied from the information provided for DDT 
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The chemicals not identified in Tables 1 and 2 consist of low levels of various metals and 

polynuclear aromatic hydrocarbons (semi-volatiles) as identified below. 

METALS 

Aluminum - Site 24(GW), Site 78(GW) 

Arsenic - Site 24(SW,SD) 

Barium - Site 78(Gw) 

Cadmium - Site 24(GW,SD) 

Calcium - Site 24(Gw), Site 78(GW) 

Chromium - Site 24(GW, SW, SD) 

Hexavalent Chromium - Site 24fSw) 

Copper -Site 24(SW, SD), Site 78(GW) 

Iron - Site 24(Gw), Site 78(Gw) 

Lead - Site 24 (GW, SW, SD), Site 78 (GW,WS) 

Magnesium - Site 24(Gw), Site 78(GW) 

Manganese - Site 24(GW), Site 78(Gw) 

Mercury - She 24(Gw) 

Nickel - Site 24(GW,SD) 

Potassium - Site 24(GW) 

Sodium - Site 24(GWI, Site 78(Gw) 

Zinc - Site 24(GW, SW, SD), Site 78(GW) 

POLYNUCLEAR AROMATIC HYDROCARBONS 

l Naphthalene - Site 78(GW) 

l 2-Methylnapthalene - Site 78(GW) 

l Phenanthrene - Site 78(SL) 

l Fluoranthene - Site 78(SL) 

a Pyrene - Site 78(SL) 

GW - Groundwater; SL - Soil; SD - Sediment; SW - Surface Water; WS - Water Supply 

By eliminating the potential routes of exposure through the use of engineering controls (safe 

sampling techniques) and personal protective equipment (chemical protective clothing and 

respirators) the risk of exposure can be effectively eliminated for the aforementioned 

constituents and reduced for those chemicals identified in Table 1. 

Material Safety Data Sheets for those materials identified in Table 1 have been compiled, and 

are included as Attachment B. 
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3.4.3 Physical Hazards 

3.4.3.1 Confined Space Entry 

It is not anticipated that there will be a need for a confined space entry procedure during the 

remedial investigation activities. However, where employees may fall into a “confined space” 

or where a rescue operation involving a confined space may occur, confined space entry 

procedures may have to be implemented. 

OSHA defines a “permit required confined space” as having the following characteristics: 

l Contains or has a known potential to contain a hazardous atmosphere. 

l Has limited or restricted means of entry. 

l Is large enough that an employee can bodily enter and perform work. 

l Is not designed for continuous employee occupancy. 

l Contains a material with potential for engulfment. 

l Contains any other recognized serious safety or health hazard. 

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

Procedures for entering a confined space are outlined in Attachment A - Baker Safety SOPS. 

3.4.3.2 Thermal Stress 

Provisions for monitoring of heat stress and/or cold stress are outlined in Attachment A - 

Baker Safety SOPS. 

3.4.3.3 Exnlosion and Fire 

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

closely: 

-0 Explosion and fire resulting from: 

b heavy equipment malfunction. 

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

b ignition of trapped flammable vapors. 

25 



b vehicular accidents 

) puncturing of drums during test pitting 

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. As additional concerns are identified, 

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

3.4.3.4 Noise 

Excessive noise levels may be produced during heavy equipment operations, chip sampling, 

etc., therefore, hearing protection devices (ear plugs/muffs) will be required. 

3.4.4 Radiation Hazards 

Although the presence of radiological wastes or radioisotopes at Operable Unit #l, is not 

anticipated, a radiation survey meter will be used as a standard operating procedure during 

all RI/I% activities (Section 5.2 identifies the monitoring requirements). 

Monitoring at the work site with a radiation survey meter will determine gamma ray and high 

energy beta particle exposure rates and serve as the indicator for leaving the area. If the 

monitoring shows a level higher than 1 mR/hr, work will stop and not resume until the SHSO 

has been notified, and additional protective measures are instituted, such as decreasing the 

time of exposure, increasing the distance from the source and employing shielding measures. 

A brief discussion of the different types of ionizing radiation for the benefit of site personnel, is 

as follows: 

l Alpha particles, because of their relatively large mass, have the highest ionizing 

potential but the lowest penetrating quality of all forms of ionizing radiation. Alpha 

particles travel no more than 10 centimeters in air and can be shielded completely 

with paper. Adverse health affects from alpha particles are caused by absorption via 

inhalation, ingestion, or through a break in the skin. 
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a Beta particles have a lower ionizing potential than alpha particles but are more 

penetrating. Beta particles can be shielded with aluminum or lucite. They can be 

absorbed into the human body via inhalation, ingestion, or skin penetration. 

l Gamma rays are the most penetrating form of ionizing radiation. Shielding can 

reduce gamma rays but not completely eliminate them. They can be absorbed via 

inhalation and ingestion of radioactive material, or can penetrate intact skin. 

Any questions regarding the different types of ionizing radiation, should be directed to the 

SHSO or PHSO. 

3.4.5 Environmental Hazards 

Hazardous Flora 

Incidence of contact by individuals to poisonous/thorny plants is a 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. Personnel 

should avoid entering an area in the direct path of known poisonous flora (i.e., poison ivy/oak), 

a secondary route should be selected. Care should also be taken when walking in such areas as 

uneven terrain or vines may present a tripping hazard. 

While attempting to cut into dense underbrush, hazards exist from the sharp machete, gas- 

powered weed cutter, etc. Note: Hearing Protection 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. 

Hazardous Fauna 

All animal life must be treated with respect. Without proper training, personnel may not be 

able to differentiate between dangerous and non-dangerous varieties. Working in wet or 

swampy areas unprotected will not be allowed. 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. Mosquitoes also pose a physical threat by injecting 
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live microorganisms into their victim. 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 insects. These include fire ants, 

chiggers, bees, wasps, hornets, mites, fleas, spiders, and ticks.* All personnel should perform 

“checks” on each other periodically and at the end of the work shift. 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, are timid 

creatures. They typically do not attack people but will bite when provoked, angered, or L 
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). 

Prior to initiating site activities, each individual shall be questioned as to any known 

sensitivities to the previously mentioned organisms or agents. 

* Site personnel have been provided with a copy of Baker’s policy (per our medical 
consultant) regarding the signs and symptoms of exposure for Lyme Disease. 

3.4.6 Additional Hazards 

Provisions for the monitoring of hazards particular to the specific site activities (such as 

slippery ground, uneven terrain, overhead equipment, electrical lines, etc.,) shall be addressed 

at the pre-entry briefing by the SHSO. All personnel are expected to adhere to all applicable 

safety ree;ulations in OSHA standards 29 CFR 1910 and 1926 and follow good safety practice 

as described in this HASP. 
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4.0 SITE CONTROL 

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 Operable Unit #l 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 sign-in log. 

0 All activities on site must be cleared through the Site Manager. 

0 Figure 1 identifies the location of the site under investigation. 

4.2 Site Conditions 

0 

l 

4.3 

The prevailing wind conditions are (to be provided prior to Final HASP Submission). 

The location of the on-site Command Post is to be provided prior to Final HASP 

Submission. This location will be in the Support Zone and oriented upwind from the 

Work Zone. 

Work Zones 

Level C and B Activities 

Work Zones for activities conducted under Level C or higher protection levels shall be 

established utilizing control boundaries between the Work Zone, the Contamination 

Reduction Zone (CRZ), and the Support Zone (Clean Zone). These boundaries shall be defined 

as follows: 

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

activities. 

29 



VICJNIN MAP 

MIDWAY PARK 

MILITARY ‘; RESERVATION 

. ..., - / 1ipEb @es 
r‘ 

06-600 , 6,’ = 3 * 8&r Wonmentalh 

FIGURE 1 
SITE LOCATION MAP FOR 
RI/FS ACTIVITIES FOR 

OPERABLE UNIT #l 
MARINE CORPS BASE CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 
CTO-0106 

30 



Hotline - The boundary between the Work Zone and CRZ. 

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

site investigative activities). Refer to Figure 2 for a “Typical Contamination 

Reduction Zone Layout.” 

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

Support Zone - The outermost area next to the CR2 and upwind of the site 

investigative activities. 

These boundaries will be demarcated using: 

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

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

CRZ. 

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

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

or equivalent. 

Level D and D + Activities 

Populated Areas 

Work Zones for activities conducted under Level D or D-t- protection levels shall be 

established in such a manner as to preclude unauthorized personnel from entering the 

investigative area. A boundary will be established around the Work Zone to separate it from 

the Support Zone using available materials. Such materials may include the Baker Field 

Vehicle, natural boundaries (wooded/vegetative areas, buildings, structures, fences), 

signs/placards, boundary tape, cones, barricades, etc. 
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Unpopulated 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, an additional person will serve as an observer or rescue 

person. 

4.5 Safe Work Practices 

Routine safe work practices may consist of: 

Setting up barriers to exclude personnel from contaminated areas. 

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

Establishing work zones within the site. 

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

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

Implementing appropriate decontamination procedures 

Conducting sampling activities from an upwind location 

4.6 Sanitation/Site Precautions 

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

Attachment A - Baker Safety SOPS. 
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i 5.0 AIR MONITORING 

6.1 Point Source Monitoring 

Point source monitoring is defined by this HASP as monitoring performed at the source of the 

sampling/investigative activity. Instrumentation to be used will include a PID/FID, Drager 

Tubes, Oxygen/Combustible Gas Meter, and Radiation Survey Meter as outlined in 

Section 5.4. 

5.2 Personal Monitoring 

The following personal monitoring will be in effect on site: 

Levels of protection are based on quantified values obtained during real time air monitoring. 

Previous experience has indicated that drilling activities do not usually generate significant 

breathing zone concentrations. Therefore, any air readings in the breathing zone above 

background will be monitored continuously by the SHSO. 

Personal monitoring will be directed at the breathing zone of work party personnel during the 

work activities. Refer to the guidelines below for protection levels required according to the 

concentration measured. 

*PID/FID 

l Background to 3 meter units (mu) above background = Level D 
l > 3 mu to 5 mu above background for greater than 5 continuous minutes = Level C! 

plus Drager Tube Monitoring 
0 > 5 mu above background for up to 15 continuous minutes = Level B or Stop Work 

and consult SHSO. 
0 Instantaneous peak concentrations >50 mu = Level B or Stop Work and consult 

SHSO. 

*PID with 11.7 eV ultraviolet lamp. 

Dr&er Tubes. The Driiger tubes are used to determine specific chemicals that may be present 

and volatilizing during work activities. This information is used by the SHSO to assist in 

determining adequate levels of protection. Drager tubes will be used if PID/FID readings 

exceed 3 mu above background. The specific tubes used will be for chemicals with an EL of 
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< 10 ppm. The individual using the tubes will be at minimum in the protection level indicated 

in the PID/FID monitoring portion of this section. 

0 Below limits of detection (BLD) to <60% of the EL (Exposure Level)* = Level D 
l 50% of the EL to 5 times the EL = Level C (if adequate NIOSH certified air-purifying 

cartridge is available) or Stop Work and consult SHSO 
l > 5 times the EL = Level B or Stop Work and consult SHSO 

*Refer to Table 1, Section 3.0, for explanation. 

Oxygen/Combustible Gas Meter* 

0 < 10% of the Lower Explosive Limit (LEL) = continue working 
0 > 10% of the LEL* = stop work immediately and consult PHSO 

Oxygen Meter 

l 19.5% to 22% = continue working 
l < 19.5% to >22% = stop work immediately and consult SHSO 

*Used to evaluate physical safety in conjunction with PID/FID 

Radiation Survey Meter (Victoreen Model 450) 

0 Background (typically 0.02 to 0.04 mRJhr) to O.fimR/hr = Continue work 
0 0.5 mR/hr to 1 mR/hr = Continue work, monitor levels closely 
0 > 1 mR/hr = Leave 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. 

5.3 Perimeter Monitoring: 

Perimeter monitoring is defined as monitoring performed at borders beyond the Clean Zone 

and often at the “fence line.” Releases occurring during these types of investigative activities 

are expected to be minimal. Therefore, it is anticipated that the type and frequency of 

monitoring required for each site will be as follows: 

0 The PID/FID 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 breathing zone. 
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0 Drager Calorimetric Tubes will be used periodically to measure any potential releases 

when concentrations exceeding the EL are detected at the breathing zone. Refer to 

Table 3 in Section 5.4 to determine the specific tubes required for each task. 

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

(i.e., when levels return to background reading), if a radiation level exceeding 1 mRIhr 

is detected. 

5.4 Site-Specific Air Monitoring Equipment and Frequency 

Air monitoring equipment and frequency for each site can be found in Table 3. Driiger Tubes 

are required when air concentrations reach a certain level according to an HNu/OVA 

response. In certain situations, however, Drgger tubes are specified for use in the same 

manner as other real time instrumentation. Action levels that govern changes in levels of 

protection, can be found in Section 5.2. 

6.6 Equipment Maintenance and Calibration 

Baker’s procedures for the return of equipment to inventory and for maintenance of the 

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

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

completed daily 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 office. Procedures for 

equipment maintenance and calibration can be found in the operating manual provided by the 

manufacturer (included with each piece of equipment), or, in Baker’s Standard Operating 

Procedures for Administrative, Field, and Technical Activities Manual. 

6.6 Monitoring Documentation 

As environmental monitoring is performed, documentation of the results will be entered into 

the Field Log Book of the SHSO or other personnel performing the monitoring. At the end of 

each day (or at most each week), these values will be entered onto an air monitoring log sheet. 

The log sheets will be placed 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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TABLE 3 

MONITORING EQUIPMENT AND FREQUENCY FOR EACH TASK CONDUCTED AT 
OPERABLE UNIT #l, SITE 78 

Driiger 

Job Task 
PID 

Fl% 

Calorimetric 
Tubes(z) 

(67 28061) 
Vinyl Chloride 

Combustible Radiation 
Gas Meter Survey Meter(s) 

Sediment%.rrface Water Sampling 

Surveying 

Surface Soil Sampling 

Monitoring Well Installation 

Monitoring Well Purging 

Groundwater Sampling 

Soil Gas Survey 

Soil Boring Sampling 

I&P 

C 

I&P 

I&P 

I&P 

C 

I&P 

C 

D 

D 

D 

= 
; = 

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

C = Continuously - Monitor levels continuously. 

ED 
= At the discretion of the SHSO. 
= Photoionization Detector 

FID = Flame Ionization Detector 

Note: As air concentrations are measured, they should be documented. In the case of continuous monitoring, every 15 to 30 
minutes. 

(1) A flame ionization detector will be used during all intrusive activities where methane gas is anticipated (i.e., landfills). 

(2) The exact Drfiger tubes to be used at this site are subject to change, based on site concerns. 

(3) The Victoreen Model 450 Radiation Survey Meter measures gamma radiation and detects the presence of beta and al ha 

P 
articles when the mylar screen is e 

Y 
sed. when the m P 

< 3 mm) to the surface being tested. 
Alpha 

he meter wi P 
article detection is possible on1 lar screen is very c ose 

1 be held at the survey location or 9 seconds P P or a complete meter 
response. 



TABLE3 . 

tiONITORING EQUIPMENT AND FREQUENCY FOR EACH TASK CONDUCTED AT 
OPERABLE UNIT #l, SITE 21 

Job Task 
PID 

#&) 

Combustible 
Gas Meter 

Radiation 
Survey Meter(z) 

Sediment/Surface Water Sampling 

Surveying 

Surface Soil Sampling 

I&P 

I&P 

I&P 

D 

D 

I&P 

I Monitoring Well Installation I C I I&P I C 

Monitoring Well Purging I&P 

Groundwater Sampling I&P 

Soil Boring Sampling C I&P C 

:, 
= Initially - At start ofjob task to con&m designated protection level. 
= 

ii 

Periodically - When site condition or set-u 
= Continuously - Monitor levels continuous y. P 

changes, or when a new area is entered. 

= At the discretion of the SHSO. 
PID = Photoionisation Detector 
FID = Flame Ionization Detector 

Note: As air concentrations are measured, they should be documented. In the case of continuous monitoring, every 
15 to 30 minutes. 

(1) A flame ionization detector will be used during all intrusive activities where methane gas is anticipated (i.e., 
landfills). 

(2) The Victoreen Model 450 Radiation Survey Meter measures gamma radiation and detects the presence of beta and 
alpha particles when the mylar screen is exposed. Alpha particle detection is possible only when the mylar screen 
is ve 

r 
close (<3 mm) to the surface being tested. The meter will be held at the survey location for 9 seconds for a 

camp ete meter response. 
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TABLE 3 

MONITORING EQUIPMENT AND FREQUENCY FOR EACH TASK CONDUCTED AT 
C)PRRART,Ti! TTNTT Cl, STTE 24 

Job Task 

- -  I -_ - - - -_  - - . - -  .  .  

- .  - - - -  - -  

Driiger 
Calorimetric 

PID Tubes@) 

F:(l) 
(67 26661) 

Chloroform 

Combustible Radiation 
Gas Meter Survey Meter@) 

3urveying 

Surface Soil Sampling 

Monitoring Well Installation 

Monitoring Well Purging 

Groundwater Sampling 

Soil Boring Sampling 

Test Pit/Trenching 

= 
:, = 

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

C = Continuously - Monitor levels continuously. 

ED 
= At the discretion of the SHSO. 
= Photoionization Detector 

FID = Flame Ionization Detector 

Note: As air concentrations are measured, they should be documented. In the case of continuous monitoring, every 
16 to 30 minutes. 

(1) A flame ionization detector will be used during all intrusive activities where methane gas is anticipated (i.e., 
landfills). 

(2) The exact DrZiger tubes to be used at this site are subject to change, based on site concerns. 

(3) The Victoreen Model 450 Radiation Survey Meter measures gamma radiation and detects the presence of beta and 
alpha particles when the mylar screen is exposed. Alpha particle detection is possible only when the mylar screen 
is ve 

7 
close (< 3 mm) to the surface being tested. The meter will be held at the survey location for 9 seconds for a 

camp ete meter response. 



6.0 PERSONAL PROTECTIVE EQUIPMENT 

6.1 Levels of Protection 

The required personal protective equipment for each level of protection is listed below. 

Specific information regarding respiratory protection is detailed in Section 6.3. 

Level of Protection 

Personal Protective Equipment B C D+ D Other 

Chemical-Resistant Clothing 
(Polyethylene-coated Tyveke or Saranexe) x x 

Uncoated Tyveke Coveralls x X(l) 

Normal Work Clothes or Coveralls X 

Air-Line Respirator (ALR) with &minute escape pack X 

Self-Contained Breathing Apparatus (SCBA) for rescue X 

Full-Face Cartridge Respirator X 

Half-Face Cartridge Respirator 

Full-face or Half-face Cartridge Respirator (on standby) X 

Chemical-Resistant Gloves (Nitrile inner) X x x 

Chemical-Resistant Gloves (Rubber/Neoprene outer) X 

Chemical-Resistant Gloves (Latex inner) X 

Chemical-Resistant Gloves (Nitrile outer) x X(l) 

Work Gloves (outer) X(l) x 

Chemical-Resistant Overboots (with steel toe and shank) X X X 

Steel Toe Boots x X(l) x 

Chemical-Resistant Overboots (w/o steel toe) x X(l) 

Safety Glasses/Goggles x x 

Face Shield 

Hard Hat (1) x x x x 

Hearing Protection (1) x x x x 

(1) At the discretion of the SHSO. 

Changes to the type of PPE required under each level of protection may be instituted by the 

SHSO with the approval of the PHSO. 
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6.2 Site-Specific Levels of Protection 

Based on an evaluation of potential hazards the levels of personal protection 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 will be used in conjunction with safe 

work practices, decontamination, and good personal hygiene. 

Location Job Task B C 

Sites 21 and 78 

Sites 21,24 and 78 

Sediment/Surface Water Sampling 

Surveying 

Sites 21,24 and 78 

Sites 21,24 and 78 

Surface Soil Sampling 

Monitoring Well Installation 

Sites 21,24 and 78 1 Monitoring Well Purging 

Sites 21,24 and 78 

Site 78 

Groundwater Sampling 

Soil Gas Survey 

Sites 21,24, and 78 1 Soil Boring - Sampling 

Site 24 1 Test Pit/Trenching 

Leve 

X 

X 

X 

of Protection 

X 

X 

I 

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

6.3 Respiratory Protection 

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

procedures in Attachment 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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Level B 

A combination (Lperson manifold) “North” Brand Air Line Respirator (ALR) System with 

&minute escape pack will be used at this level. The line-of-site worker will be equipped with a 

“North” Brand Self-Contained Breathing Apparatus (SCBA) on standby for emergency rescue 

purposes. This individual may also be responsible for monitoring the supplied air system with 

the SHSO’s approval. 

Level C 

A “North or MSA” Brand full-face NIOSH certified negative pressure air-purifying cartridge 

respirator (APR) with an organic vapor/HEPA cartridge is the appropriate cartridge for use 

with the detected hazardous materials and the measured contaminant concentrations. 

Upgrade/downgrade in the level of respiratory protection will be based on measured 

5ealtime” 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; breathing resistance; a 

noticeable odor or taste; eye/throat irritation; and other indicators such as end-of-service life 

indicators for specialty filter cartridges. 

Level D + 

A NIOSH certified negative pressure APR, meeting all the requirements identified under 

Level C will remain on standby at this level. 

6.4 Care and Cleaning of Personnel Protective Equipment 

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

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

lies tith 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: 

2. Boot and glove gross 
contamination 
removal* 

3. Boot and glove 
wash* - 

4. Boot and glove 
rinse* 

5. Tape Removal* 

Coverall removal* 

I 9. Equipment wipe 
down 

Level D + 
I 

Level C 

1. Equipment drop 1. Equipment drop 

2. FIky boot and glove 2. Outer boot and glove 
wash 

3. Outer boot and glove 3. Outer boot and glove 
rinse rinse 

4. Tape Removal 4. Tape Removal 

5. Outer boot and glove 5. Outer boot and glove 
removal removal 

6. Coverall removal/ 6. Coverall removal/ 
disposal dieoosal 

9. Equipment cleaning 9. Hand/face wash 

10. Respirator cleaning/ 
sanitizing 

11. Equipment cleaning 

Level B 

1. Equipment drop 

2. Outer boot and glove 
wash 

3. Outer boot and glove 
rinse 

4. Tape Removal 

5. Outer boot and glove 
removal 

6. SCBA or escape tank 
removal 

7. Coverall removal/ 
disposal 

8. SCBA or ALR face 
shield removal 

9. Inner glove 
removal/disposal 

10. Hand/face wash 

11. Respiratory 
cleaning/ sanitizing 

12. Equipment cleaning 

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

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

and recommended for Level D + protection: 

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 
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The decontamination liquids and clothing will be contained and disposed according to policy 

defined in the Sampling and Analysis Plan (SAP). 

7.2 Equipment Decontamination 

Provisions for the decontamination of equipment will be based on the size and type of 

equipment used. Specific decontamination procedures for Operable Unit #1 can be found in 

the SAP. 

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 Procedure for Administrative, Field, and Technical 

Activities Manual. 
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8.0 EMERGENCY PROCEDURES 

8.1 Pre-Emergency Planning 

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

Security, Ambulance, Hospital, etc.) for Operable Unit #l will be contacted during site 

mobilization activities by the SHSO and/or Site Manager. The information discussed may 

include: 

a A description of site activities. 

a 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 Emergency Coordinator 

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

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

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

coordinator’s authority. 

Identifying the nearest telephone in the event of an emergency. 

Communicating site emergency procedures and requirements to all Baker and 

subcontractor personnel. 

Specifying a backup/alternate Emergency Coordinator. 

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 standard first aid and Adult CPR. 

All on-site personnel, whether involved in emergency response or not, will be notified of their 

responsibilities by the Emergency Coordinator in an emergency. They will be familiar with 

the emergency procedures and the Emergency Coordinator’s authority. 

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 site 

trailer and various telephones located throughout the sites. 

Personnel performing site investigation activities should remain in constant communication 

or within sight of the Site Manager, SHSO, or Field Team Leader. 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 
B/C Activities) 

Grip partner’s wrist or both hands around waist . . . - Leave area immediately 
Hands on top of head . . . . . . . . . . . . . . . . . . . ..a..... - Need assistance 
Thumbsup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - OK,Iamallright,Iunderstand 

Thumbs down .*................,.............. - No, I do not understand 

Telephone communication at the Command Post will be established as soon as practicable. 

The telephone number at the command post is (to be provided bv the Final HASP Submission). 
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Coordination between Baker and subcontractor personnel is the responsibility of the Site 

Manager. The best means for securing the lines of communication will be determined prior to 

start-up by on-site project personnel. 

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

list of emergency phone numbers is presented below. 

Facility 

Security 

Fire 

Naval Ambulance Service 

Public Ambulance Service 
(City of Jacksonville) 

Naval Hospital (Emergency 
Room) 

Onslow County Memorial 
Hospital (Emergency Room) 

Hazardous Materials Team 911 

Emergency (One Call) 911 

Public Works Dept. 
(underground utilities via 
EMD contact) 

On-Scene Coordinator 

Agency for Toxic Substances 
and Disease Registry 

Poison Control Center 

NRC 

CHEMTREC 

Phone Number 
On-Base Phone 

911 

911 

911 

455-9119 

911 

577-2240 

5872 

911 

l-404-639-0615 

l-800-672-1697 

l-800-424-8802 

l-800-424-9300 

Phone Number 
Off-Base Phone** 

911 

911 

Contact* 

Emergency Services 
Operator 

911 

(919) 455-9119 or 
911 

911 

Emergency Services 
Operator 

Emergency Room 
Attendant 

911 or 
(919) 577-2240 

911 

Emergency Room 
Attendant 

911 

Emergency Services 
Operator 

Emergency Services 
Operator 

(919) 4515872 George Radford 

911 Fire Chief 

Response Operator 
l-404-639-0615 

l-800-672-1697 

l-800-424-8802 

l-800-424-9300 

Response Operator 

Response Operator 

Response Operator 

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

** Note: When calling 911 on a non-base phone to reach a base facility, ask Emergency 
Services Operator to transfer call to Base 911 system and report emergency. 
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8.4 Assembly Area 

In the event of an emergency personnel will be instructed to meet at the Baker Site Trailer. 

Where applicable, personnel will exit the work area through the contamination reduction 

zone. If the trailer is inappropriate, an alternate assembly area will be designated by the 

Emergency Coordinator in an upwind location from the site investigative activity, before the 

start of operations. At this location, emergency needs will be provided, such as: 

l Assembly for evacuated personnel 

a First aid for injured personnel 

l Decontamination material 

l Communications. 

8.5 Emergency Hospital Route 

An emergency hospital route map showing the location of the local hospitals 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 Base Naval Hospital (Building NHlOO) (Refer to Figure 3): 

1. Proceed north on Holcomb Boulevard (towards Route 24). 

2. Turn left onto Brewster Boulevard (heading west). 

3. Continue on Brewster Boulevard until intersection with driveway to Naval Hospital, 
on right. 

4. Turn onto driveway, travel a short distance, and bear to the right following signs to 
emergency room entrance. 

Directions to Onslow County Memorial Hospital (317 Western Boulevard) (Refer to Figure 3): 

1. From Holcomb Boulevard, leave base through main gate. 

2. Take Highway 24 west to Western Boulevard and turn right (headed north). 

3. Continue on Western Boulevard and hospital will appear on the left. Follow signs to 
Emergency Room Entrance. 
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6333 $66 

SOURCE: U.S.G.S. TOPOGRAPHIC MAP 1 inch = 8333ft 

FIGURE 3 
EMERGENCY HOSPITAL ROUTE FOR 

RI/FS ACTIVITIES FOR 
OPERABLE UNIT #l 

MARtNE CORPS BASE CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

CTO-0106 
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Site Command Post Address: (to be provided bv Final HASP Submission) 

Site Telephone Number: (to be provided bv Final HASP Submission) 

8.6 Emergencv Medical Treatment 

Emergency Services 

The nearest public hospital is Onslow County Memorial Hospital located at 317 Western 

Boulevard, Jacksonville, NC, phone no.: 5’77-2240 (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 NH100 (Naval Hospital). 

Local ambulance service is available from the Naval Ambulance Service at 911 and the City of 

Jacksonville at (919) 4559119. 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 fust aid 

and CPR. 

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 

Navy 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 emergency 

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

50 



Chemical Injury 

If the injury to a worker is chemical in nature (e.g., overexposure), the following first-aid 

procedures are to be instituted: 

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. 

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 
L 

penetrate through the clothing, remove the clothing immediately and wash the skin 

using soap or mild detergent and water. Obtain medical attention immediately. 

Swallowing - If contaminated solid or liquid has been swallowed immediately contact 

the North Carolina Duke Regional Poison Control Center 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. 

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. 
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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. 

6. Monitor airway, breathing, and circulation. 

7. Transport victim to the nearest medical facility. 

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

Inform the SHSO immediately if a snakebite has occurred. The SHSO will in turn, inform the 

PHSO, as soon as possible. 

If injuries are not serious or life threatening, affected personnel may be transported by other 

site personnel to the local medical facility, if necessary. Emergency medical response 

personnel will be contacted in the event of serious or multiple injuries. Medical personnel will 

be provided with all available information regarding the nature of the incident and chemicals 

involved. 

Decontamination 

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

will provide polyethylene sheeting for the 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. 
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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, depending 

on the level of protection.* 

Level D Level D + Level C Level B 

B Equipment drop l Equipment drop l Equipment drop l Equipment drop 
m Tape, boot, and l Tape, outer boot, and l Tape, outer boot, and l Tape, outer boot, and 

glove removal glove removal glove removal glove removal 
B Coverall removal 0 Coverall l Coverall 0 SCBA or escape tank 

removal/disposal removal/disposal, removal 
a Inner glove removal/ respirator removal 0 Coverall removal/ 

disposal 0 Inner glove removal/ disposal 
disposal l SCBA or ALR face L 

shield removal 
l Inner glove removal/ 

disposal 

* If circumstances dictate that contaminated clothing cannot be readily removed, then 
remove gross contamination and wrap injured personnel with clean garments/blankets, 
to avoid contaminating other personnel or transporting equipment. 
All emergency personnel are to be immediately informed of the injured erson’s 
condition and potential contaminants and provided with all pertinent chemical 2 ata. 

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 

l Saranexe suits 

l Tyveke suits, polyethylene coated and uncoated 

a Nitrile gloves (inner and outer) 

l Neoprene and Nitrile Gloves (outer) 

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

Fire Extinguisher: Baker Site Trailer and Contractor Field Vehicle 

First aid kit: Baker Site Trailer and Baker Field Vehicle 

Emergency eye wash bottle: Baker Site Trailer and Baker Field Vehicle 

Air Horn: With Personnel 

Portable Emergency Eye Near Area With Greatest Potential for Chemical 
Wash Station: 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 Environmental 

Management Department (EMD). The notification report will be made from the Baker Field 

Trailer site offrce, or other base locations 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 (s) 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, tire, 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. 

a 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: 

l Time of entry. 

l Expected exit time. 

a Use of team or “buddy” system. 

a 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 Exclusion Zone: 

a Upon notification of an injury in the Exclusion Zone, verbal warning or one long 

airhorn blast shall be sounded, and all site personnel shall assemble at the 

decontamination control line (for Level D/D + 1 or the CRZ (for Level C or higher). 

l The rescue team will enter the Work Zone (if required) to remove the injured person to 

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

the affected person is decontaminated according to Section 8.7. 

l If required, contact will be made with an ambulance, and/or with the designated 

medical facility. 

l No persons shall reenter the Work Zone until an accident investigation is performed 

by the SHSO and/or the Site Manager. 

Personnel Injury in the Support Zone: 

Upon notification of any injury in the Support Zone, 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. 

If the injury increases the risk to others, verbal warning or one long airhorn blast shall 

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

instructions. 

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

Fire/Explosion: 

a Upon notification of a fire or explosion on site, verbal warning or one long airhorn 

blast shall be sounded and all site personnel will assemble at the contamination 

control line (for Level D/D + 1 or the CRZ (for Level C or higher). 

l The fire and security departments will be alerted and all personnel will move to a safe 

distance from the involved area for further instructions. 

l Activities will stop until the added risk is mitigated. 
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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 defective 

equipment. 

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 Site Manager and/or the 

Field Team Leader and SHSO shall be notified to determine the effect of this failure on 

continuing operations on site. 

a If the failure affects the safety of site personnel, work with the equipment wiI1 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 monthly 

or when elements of the plan change. 
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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 

EPA Clean Water Act (40 CFR 116 and 177) will be reported to the Environmental 

Management Department (EMD) who will contact the appropriate state agency within 24 

hours. L 

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 ‘$igs” 

a Absorbent towels 

a Sheets of polyethlylene 

0 Vermiculite 
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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 training 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 5day (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 
L 

procedures, site safety procedures, levels of protection, protective clothing, decontamination, 

and practical field exercises (which include donning, doffing, and working in personal 

protective ensembles for personal protection Levels A, B, and C). 

In addition to the initial 40-hour training program, Baker requires site employees to receive 

an annual &hour refresher training course on the items specified by the 1910.120 standard. 

The general purpose of the 8-hour refresher is to ensure that personnel retain the knowledge 

necessary to be adequately protected, and stay current with proper site health and safety 

procedures. 

Baker also requires that personnel involved with on-site employee supervision receive (in 

addition to 40 hours initial training and three days of supervised field experience) at least 

eight additional hours of specialized training at the time of job assignment. Training topics 

include, but are not limited to, the employer’s safety and health program and the associated 

employee training program, personal protective equipment program, spill containment 

program, and health hazard monitoring procedures and techniques. The 8-hour supervisory 

training is required to ensure that supervisors have the knowledge necessary to understand 

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

Table 4 provides the appropriate OSHA Training History for Baker Project Personnel. 
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TABLE 4 

Personnel Anticipated Site Activities 

Raymond Wattras l Project Manager 

Barbara Cummings 

(to be determined prior 
to final HASP Submission) 

(to be determined prior 
to final HASP Submission) 

(to be determined prior 
to final HASP Submission) 

OSHA TRAINING HISTORY OF BAKER PROJECT PERSONNEL* 

Training Status 

0 40-hr. training completed: 04/84 
0 Supervisory training: Yes 
a 8hr. refresher completed: 04/92 
l FirstAid/CPR’Ikaining: No 
l Medical surveillance: Yes 

l Project Health and Safety Officer 

l Site Manager/Project Geologist 

l Site Health and Safety Officer/ 
Field Team Leader 

l Environmental Scientist 

0 40-hr. training completed: lo/91 
0 Supervisory training: Yes 
l 8hr. refresher completed: OS/92 
l First Aid/CPR Training: 11/91 
l Medical surveillance: Yes 

0 40-hr. training completed: 
0 Supervisory training: 
l 8&r. refresher completed: 
l First Aid/CPR Training: 
l Medical surveillance: 

l 40-hr. training completed: 
0 Supervisory training: 
l 8-hr. refresher completed: 
l First Aid Training: 
l Medical surveillance: 

l 40-hr. training completed: 
0 Supervisory training: 
l 8-hr. refresher completed: 
l First Aid/CPR Training: 
l Medical surveillance: 

* Training history for contractor personnel will be attached. 
NA - Not Applicable 



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. The SHSO will also maintain current training records for both Baker and 

subcontractor personnel in the Baker Field Trailer, Field Vehicle, or equivalent. 



,,-. 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 program 

establishes a medical baseline and monitors for symptoms of overexposure for individuals who 

participate in Preliminary Assessments, Site Inspections, Remedial Investigations, 

Feasibility Studies, and construction-phase services at sites covered by the Department of 

Labor, Occupational Safety and Health Administration (OSHA), Hazardous Waste Operations 

and Emergency Response Standard, 29 CFR 1910.120. 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 complete 

Group III medical exam includes parameters such as height, weight, vision, temperature, 

blood pressure, and a complete review of occupational and medical histories. Other tests in a 

Group III exam include chest x-rays, electrocardiogram, pulmonary function test, urinalysis, 

and blood tests. Table 5 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 6 

MEDICAL SURVEILLANCE BASELINE TESTING PARAMETERS* 

Group I - Individuals Rarely in the Field ( < 10 days/year) 

l Medical History and Physical 
l Eye Exam 
l EKG (baseline and for individuals over 40 yrs.) 
l CBC with differential 

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

l Medical History and Physical 
l Eye Exam 
l EKG (baseline and for individuals over 40 yrs.) 
l Chest X-ray (baseline then every 5 years) 
l Spirometry 
l CBC with differential 
l SMA 12 or 26 (liver enzyme scan) 

Group III - Individuals Frequently in the Field (> 30 days/year) 

l 

l 

l 

l 

l 

l 

0 

l 

l 

l 

Medical History and Physical 
Eye Exam 
EKG (baseline and for individuals over 40 years) 
Audiometry 
Chest X-ray (baseline then every 3 years)) 
Spirometry 
CBC with differential 
SMA 12 or 26 (liver enzyme scan) 
Urinalysis (glucose scan) 
Specific Blood and Urine Tests (dependent on field exposure) 

Group III with Asbestos - Individuals.frequently in the Field and also associated with asbestos 

l Group III testing with the Asbestos Medical Questionnaire 

Group IV - Individuals associated with Asbestos 

l Medical history and physical 
l Eye Exam 
l Chest X-ray (baseline then every 5 years) 
l Pulmonary Function Test (FVCl.0 and FEV1.o) 
l Urinalysis 
l Audiometry 
l Asbestos Medical Questionnaire 

* The attending physician has the right to reduce or expand the medical monitoring on an 
annual basis as he/she deems necessary. 

** Rare and expensive - to be performed only 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 prior to submission to LANTDIV 

and the Regulations Agencies. 

Ravmond Wattras Proiect Manaper 

Name (print) Title (print) 

Project Health and 

Barbara Cummings 

Name (print) 

Safety Officer 

Title (print) 

Tammi Halanin 

Name (print) 

Proiect Engineer 

Title (print) 

u 
Signature 

V J 
Signature 

Signature 
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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. Site personnel were briefed on the contents of this HASP on 

at a.m./p.m. 

1. 
(Name-Print) (Company) 

(Name-Sign) (Date) 

2. 
(Name-Print) (Company) 

(Name-Sign) (Date) 

3. 
(Name-Print) Khmpany) 

(Name-Sign) (Date) 

4. 
(Name-Print) Khwany) 

(Name-Sign) (Date) 

5. 
(Name-Print) Vhnpany) 

(Name-Sign) (Date) 

6. 
(Name-Print) 

(Name-Sign) 

Khnpany) 

(Date) 
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Declaration of Health and Safety Plan Review (Continued) 

‘F--. 

7. 
(Name-Print) 

(Name-Sign) (Date) 

8. 
(Name-Print) 

(Name-Sign) 

(Name-Print) 

(Name-Sign) 

10. 
(Name-Print) 

(Name-Sign) 

(Company) 

(Company) 

(Date) 

(Company) 

(Date) 

(Company) 

(Date) 
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BAKER ENVIRONMENTAL, INC. 
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1.0 - CONFINED SPACE ENTRY PROGRAM 

1.1 INTRODUCTION 

All confined space entries shall be performed in accordance with the following program based 

on the “Criteria Document for a Recommended Standard for Working in Confined Spaces,” 

issued by NIOSH. 

A confined space refers to a space, which by design has limited openings for entry and exit; 

unfavorable natural ventilation which could contain or produce dangerous air contaminants; 

and which is not intended for continuous employee occupancy. 

Confined spaces include, but are not limited to, storage tanks, compartments of ships, process 

vessels, pits, silos, degreasers, reaction vessels, boilers, ventilation and exhaust ducts, sewers, 

tunnels, underground utility vaults, and pipelines. If there is a question as to whether or not 

an area should be considered as a confined space, appropriate safety personnel should be 

consulted prior to entry. 

1.2 HAZARD IDENTIFICATION 

Identify and evaluate each hazard of the permit spaces. Hazardous substances should be 

identified through the use of direct reading instruments such as an HNu or OVA meter, in 

addition to monitoring oxygen and explosive levels using a Combustible Gas/Oxygen (LEL102) 

meter. In addition, a hydrogen sulfide and carbon monoxide meter will also be used to monitor 

for common contaminants. 

IF TESTS OR CONDITI0N.S INDICATE THAT HAZARDS ARE PRESENT DO NOT 

ENTER THE CONFINED SPACE WITHOUT THE PROPER EQUIPMENT AND 

AUTHORIZATION FROM THE PROJECT HEALTH AND SAFETY OFFICER. 

1.3 HAZARD CONTROL 

Establish and implement the means, procedures, and practices by which the permit spaces can . . 
be entered safely. Ventilation and area cleaning should be performed in addition to the use, of 



personal protective .equipment. Occupation of the confined space should be kept to the 

minimum time period necessary. Continuous air monitoring must be performed to ensure the 

safety of entry personnel. 

‘1.4 PERMIT SYSTEM 

The Site Health and Safety Officer (SHSO) will complete the confined space entry permit 

identified in this SOP. This permit must be posted at the point of entry and is valid for up to 

four consecutive hours at each respective entry point. After four hours, or sooner if there is 

reason to believe that conditions may have changed, and a new permit must be completed. 

Completed and expired permits must be returned to the SHSO to be placed in the project file. 

1.5 EMPLOYEE INFORMATION 

y---Y 
! 

Signs shall be posted near permit confined spaces to notify employees as to hazards that may 

be present, and, that only authorized personnel may enter. For personnel in the manhole 

inspection program, viewing of the video entitled “Safety Training for Sanitary Sewer 

Workers” is required before initiating work activities. 

1.6 EMPLOYEE TRAINING 

All employees entering or directly involved in the confined space activities must have 

completed a 40-hour and subsequent &hour refresher health and safety training course in 

accordance with 29 CFR 1910.120. Additionally, site-specific training must be conducted 

regarding the hazards associated with each confined space, and confined space entry 

procedures, that cover the following subjects: 

0 Oxygen Deficiency l Respiratory Protection 
c Explosivity a Initial Entry and Monitoring 
0 Toxics a Emergency Procedures and Egress 
l Ventilation l Personal Protective Equipment/Procedures 

1.7 EQUIPMENT 

All equipment must be inspected and maintained to ensure that the equipment does not 

,F- present a hazard to personnel. Respirators. and emergency equipment, lanyard, harness, 

tripod, etc. must be thoroughly inspected prior to the confined space entry. Records of the 



inspection shall be kept in the project file. The equipment shall be adequately decontaminated 

following each entry. 

1.8 RESCUE 

Ensure that procedures and equipment(l) necessary to rescue entrants from permit spaces are 

implemented and provided. The “buddy system” will be used for all entries. A qualified 

individual located outside of the confined space will keep in constant communication with the 

person(s) inside the confined space. At a minimum, there will be one person outside the 

confined space for every person inside. 

The attached table provides a list of requirements with respect to each entry classification. 

The following items describe the three confined space entry classifications. 

I CLASS A 

l Immediate Danger to Life and Health (IDLH) condition exists 
\ 

l Should only be entered under emergency conditions (Level B protection 
ensembles) 

l Efforts should be made to reduce IDLH levels such as ventilation, cleaning, etc. 
l IDLH co.nditions may include: 

) Oxygen levels below 19.5% or greater than 22% 
) LEL levels 20% or greater 
b Contaminant Concentration > PEL 

II CLASSB 

l Dangerous, but not IDLH conditions 
l Levels of protection can range from C to B 
l Range of conditions: 

) Oxygen from to 19.5% to 22% 
) LEL levels from 10% to 19% 
) Contaminant Concentration zz the PEL .. 

(1) ‘Equipment, at minimum, shall consist of: 

a Tripod Assembly 
l Winch 
l Rescue harness and safety line 
l Ventilator 
l &minute escape packs 
. SCBA 
l Monitoring Equipment 



si III CLASSC 

l Low Hazard Potential 
0 Requires no modification of work procedures but constant monitoring 
l Range of conditions: 

) Oxygen levels from 19.5% to 22% 
) LEL levels less than or equal to 10% 
) Contaminant Concentrations < the PEL 



CONFINED SPACE ENTRY 

ITEM 

1. Permit ! X ! X ! X 

2. Atmospheric Testing X X X 

3. Monitoring X X X 

4. Medical Surveillance X 0 0 

5. Training of Personnel X X X 

6. Labeling and Posting X X X 

7. Preparation 

Isolate/Lockout/Tag X X X 

Purge and Ventilate X X 0 

Cleaning Procedures X 0 0 

Requirements for Special Equipment/Tools X X 0 

8. Procedures \ 

Initial Plan X X X 

Standby X X 0 

Communication/Observation X X X 

Rescue X X X 

Work X X X 

9. Safetv Reauirement and Clothing 

Head Protection I X I X I X 

Hearing Protection 

Hand Protection 

I 0 I 0 I 0 
I  I  

I X I X I 0 

Foot Protection 
I  I  

I X I X I X 

Body Protection X 0 0 

Respiratory Protection X X 0 

Safety Belts X X X 

Life Lines, Harness X X X 

10.‘ Rescue Equipment X X X 

11. Recordkeeping/Exposure X X X 

X - indicates requirements 
0 - indicates determination by the qualified individual 



0 CONFINED SPACE ENTRY PERMIT 
&HAZARDOUS AREA ENTRY PERMIT 

I 

LvCATION and DESCRIPTION \ 
ofConfined Space 

PURPOSE of Entry 

JOB/SITE 

Date 

Time 

Expiration 

a.mJp.m. 

a.m./p.m. 

PERSON in Charge of Work 

SAFETY REQUIREMENTS 

Lock Out - De-Energize 

Lines Broken - Capped or Blanked 

Purge - Flush and Vent 

Ventilation 

Secure Area 

Breathing Apparatus 

Resuscitator - Inhalator 

Yes No 

Escape Harness 

Tripod Emergency Escape Unit 

Lifelines 

Fire Extinguishers 

Lighting 

Protective Clothing 

Respirator 

Yes No 

TEST(S) TO BE TAKEN 
Valid for One 4Hour Entry 

i ’ y “Oxygen 

‘sb of L.E.L.* 

Carbon Monoxide 

Aromatic Hydrocarbon 

Hydrocyanic Acid 

Hydrogen Sulfide 

Sulfur Dioxide 

Ammonia 

Other: 

Other: 

Yes No 
INSTRUMENT USED 

CONCENTMTION AND DATE CALIBRATED 

*L.E.L. = Lower Explosion Level 

Atmosphere Tester: 
Name (print) Signature 

Note: Continuous/periodic tests shall be established before beginniig job. Any questions pertaining to test requirements 
contact the Site Health and Safety Officer. 

Safety Standby Person(s) Title 

Supervisor authorizing all above conditions specified 

ALL COPIES OF PERMIT WILL REMAIN AT JOB SITE UNTIL JOB IS COMPLETED. 



m 
2.0 - RESPIRATORY PROTECTION PROGRAM 

2.1 INTRODUCTION 

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

Environmental, Inc.% (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 individuals 

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 appropriate 

changes shall be made if deemed necessary. 

2.2 EMPLOYER RESPONSIBILITY 

Baker shall provide its employees the respiratory protection equipment which is appropriate 

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% 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 initiation 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: 

0 

0 

0 

0 

0 

0 

0 

0 

l 

0 

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. 

0 RespiratorFit 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. 

k The proper wearing of the respirator. . 



a 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 OF RESPIRATORS 

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 Breathing 

Apparatus (SCBAs) (Model BOO), positive pressure supplied airline respirators, with S-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 respirator, 

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

who regularly perform tasks 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 &minute 

escape air cylinders are used less frequently, this equipment will be distributed on an as- 

needed basis. 

2.7 AIR QUALITY 

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. Oxygen must never be used with air 

line respirators. 

Air cylinders shall be tested and maintained as prescribed in the Shipping Container 

Specification Regulations of the Department of Transportation (49 CFR Part 178). Air line 

couplings shall be incompatible with outlets for other gas systems to prevent inadvertent 

servicing of air line respirators with nonrespirable gases or oxygen. 



Breathing gas containers 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-00675b, April 27, 1965; Breathing 

Apparatus, Self-Contained. 

2.8 CLEANING AND MAINTEN,ANCE 

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. Inspections 

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. Equipment 

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

forms are included at the end of this text. 

2.9 FIT-TESTING 

Each respirator wearer shall be provided with a respirator that can properly form a secure face 

to mask seal. Each wearer shall be fit-tested prior to issuance of the respirator using either an 

irritant smoke or odorous vapor, or other suitable test agent (see example of form at end of 



,-, text). Retesting shall be performed, at 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 MEDICALSURVEILLANCE 

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. 

,f+-. 
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2.11 LIMITATIQNS 

Wearing any respirator, alone or in conjunction with other types of protective equipment, will 

impose some physiological stress on the wearer. Therefore, selection of respiratory protective 

devices will be based on the breathing resistance, weight of the respirator, the type and 

amount of protection needed as well as the individual’s tolerance of the given device. 

Additional concerns regarding the limitations of different types of PPE and the monitoring 

requirements for heat stress/strain will be addressed in the “Heat Stress” SOP. 
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FULL-FACE AND HALF-FACE RESPIRATOR 
INSPECTION FORM 

Inspection Date 

FACE PIECE HEADSTRAPS OR 
HEADBANDS RESPIRATOR INTERIOR 

Type Airpurifying Proper Valve Covers 
Element Storage No Cracks or and Bodies in 

Clean and No Cracks, Proper Shape Holders Free From No Signs of Buckles 
No Foreign 
Material Tears in oood conditior 

Sanitized Tears, or and Operate Heat, Dirt, Wear or Function Under Valves or and Installed 
Holes Flexibility Correctly Sunlight, etc. Tears Properly Valve Seat Valve Bodies Correctly 

v =OK X=NotOK 



‘) 

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

Cylinder Facepiece Cleaned 
Type Condition and Hoses Connections Apparatus and Inspected 

:SCBA or SAR) (Damaged or Cylinder (Damaged or (Damaged or Complete Sanitized BY Date 
Undamaged) (Full or MT) Undamaged) Undamaged) (YedNo) (Yeemo) Remarks (Initials) Inspected 



RESPIRATOR FIT TEST RECORD 

TEST SUBJECT NAME 

DATE 

Oast) 

DEPARTMENT 

(first) (initial) 

SEX (M/J?) AGE SOCIAL SECURITY NUMBER 

RESPIRATOR MEDICAL DATE RESPIRATOR TRAINING DATE 

SPECIAL/UNUSUAL CONDITIONS/CONSIDERATIONS: 

- Claustrophobia 
- Facial hair 
- Eyeglasses 
- Contacts 
- Other: 

- scars 
Broken or crooked nose 
Extreme facial dimensions - 

- Wrinkles 

RESPIRATOR SELECTION 

I Manufacturer/Model I 

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

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

IS- M- L- Half - Full - Pass -Fail- 

Testing Agent I Qualitative Test 
I 

Sensitivity Check 
I 

Isoamyl Acetate Yes: No: Yes: No: 

Irritant Smoke Yes: No: - Yes: No: 

TEST EXERCISES 
(Check all that apply) 

Normal Breathing 
Deep Breathing 
Head, Side to Side 
Head, Up and Down 

Talking 
Running 
Bending 
Rainbow Passage 

COMMENTS: 

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



3.0 - CARE AND CLEANING OF PERSONAL 
PROTECTIVE EQUIPMENT 

3.1 INTRODUCTION 

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

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 EQUIPMENT CARE 

3.2.1 Chemical Resistant Suit (Levels C and B) 

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

0 

3.2.2 Inner/Outer Gloves (Levels D throwh B) 

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

direction of the SHSO. 

3.2.3 Chemical& Resistant Boots (Levels C and B) 

0 

.- 

Nondisposable boots are to be examined on a daily basis before and after use. 

Disposable boots shouId.be examined prior to donning and while in use. Dispose of 

according to site procedures. 

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. 

tears. 

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 

cor&$ners. 



.3,2.4 Safety Shoes/Boots (Levels D through Bj 

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

the boot. Replace as shoe/boot becomes worn. 

3.2.6 Hard Hats (Levels D throwh Bl 

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

3.2.6 Safety GlasseslGowles (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 Attachment D - 

Baker SOPS. 

3.2.8 Hearinp Protection (Levels D throuph B) 

0 

l 

3.3 

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

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

EQUIPMENT CLEANING 

General procedures for cleaning of equipment are listed below. Site-specific concerns will be 

addressed by the SHSO prior to and during site activities. Cleaning of respiratory equipment 

is covered under the “Respiratory Protection Program” SOP. 

3.3.1 Gross Physical Removal 

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

0 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. 

l 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 Baker Site 

Trailer. 

4.2 SITE PRECAUTIONS 

l 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. 

l Smoking will not be allowed in areas where flammable materials are present. 

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

l 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 shouldbe 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. 



6.0 - HEAT STRESS 

6.0 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. Increased awareness of heat stress symptoms and buddy monitoring. 

2. Fluid intake discipline. 

3. Self monitoring of urine output quantities to prevent dehydration. 

4. Work-rest intervals. 

5. 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 Ioad 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) Weavy work = pick and shovel work. 

c. Evaluate the calculations against the following Heat Exposure TLVs in “C or OF. 



Work - Rest Regimen 
Light 

Work Load 

Moderate Heavy 

Continuous work 30.0 (86) 26.7 (80) 25.0 (77) 

75% work - 25% rest, each hour 30.6 (87) 28.0 (82) 25.9 (78) 

50% work - 50% rest, each hour 31.4 (89) 29.4 (85) 27.9 (82) 

25% work - 75% rest, each hour 32.2 (90) 31.1(88) 30.0 (86) 

* For unacclimatized workers, the permissible heat exposure TLV should be reduced 
by 2.5”C. 

Special Considerations 

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

clothing. 

l Acclimatization - After approximately a week, workers should have acclimated 

themselves to their environment. 

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

l Medication - Some medications can predispose individuals to heatcinduced 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 exhaustion occurs when,body organs attempt to keep the body cool, due to 

inadequate fluid intake and personnel not acclimated to the environment. Symptoms 

include pale, cool, moist skin; heavy sweating; and dizziness. 



4. Heat stroke is the most serious form of heat stress. It is a MEDICAL EMERGENCY. 

Symptoms are red, hot, & 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 

i 
,- 

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

water is best; 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 as 

vests and showers. 



6.0 - COLD STRESS 

6.0 COLD STRESS 

The potential exists for either frostbite or hypothermia to occur when conducting work 

activities in an environment where air temperatures may fall below freezing or where wind- 

chill factors lower air temperatures below freezing. A brief description 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 96”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 (6) 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 contracting it 

again. Vasoconstrictors, which include tobacco products, constrict blood vesselsi and 

can accelerate frostbite. The three stages of frostbite include: (1) frostnip - the 

beginnings of frostbite whereby the skim begins to turn white; (2) superficial - similar 

to frostnip except the skin begins to turn numb; and (3) deep - the affected area is 

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

The need to seek medical attention and the urgency in seeking medical attentiondepends 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 skinlayer 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 exposed 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 PRELIMINARY ACTIVITIES 

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 

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

Regulations (Attachment A), where applicable. 

7.6 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 size of boat, and activities to be performed during environmental 
sampling. 



ATTACHMENT A 

! ‘;E SAFE ON THE WATER 
--- 

KNOW... 

a 

0 

0 

a 

0 

0 

‘0 

-, 

0 

The stability and handiing of the boat you an3 
using. 

How to use the equipment on the boat. 

The waten you will be usiag, tides, currents, sand 
bars, and other hazanis. 

The weather wtldi@ls. 

The safety devices and emergency equipment 
Make sure that Iife jackets fit properly. 

The navigation rules and observe the courtesies of 
safe boating. 

Your personaI limitatiom and nz-sponsl’biliti~. 
JZxposm to sun, wind, cold water, all 
affect your ability to react 

That it is illegal to operate a vessel while intoxi- 
cated If you add alcohol. or drugs to boating, the 
rest&s can be fataL 

. . . BEFORE YOU GO! 

. ..l 

-:i 

u.>. LJepur iillelll 

of Transportation 

United States 
Coast Guard 

f= I ,T 

Federal Requirements 
for Recreational Boats 



FLOAT PLAN 

mplete this page, before going boating and leave it 
ith a reliable person who can be depended upon to 

otify the Coast Guard or oth& rescue orgafkMion, 
should you not &urn as scheduled. Do not file this 
plan with the Coast Guard. 

1. NAME OF PERSON REPORTING AND TELEPHONE 
NUMBER 

2. DESCRIPTION OF BOAT. TYPE 
COLOR TRIM REGI5l-RA- 
TION NO. LENGTH NAME 

MAKE 
OTHER INFO. 

3. PERSONS ABOARD 

NAME AGE ADDRE&kTELEPHONENO. 

4.DoANYoFTHEPERsoNs ABOARDHAVEAMEDICAL 
PROBLEM7 IF so, wHAl7 

5. ENGINETYPE I&P. 
NO. OF ENGINES FUELCAPACI’IY 

6. SURVIVAL EQUIPENT: (CHECK k AkROI’RtATE) 
PFDS h4lRROR 
SMOKE SIGNALS FLASHUGI iT 
m- PADDLES WATER 

%. OTHERS ANCHOR 
RAtrlOR DINGHY EPfRB 

7. RADIO YES/NO TYPE 
FREQS. 

8. TRII’ EXPEffATIONSt LJZAVE AT 
FROM GOING TO 
EXPECI”l-0 RETURN BY o=fmANDm 
NO EVENT LATERTHAN 

9. ANYOlHERPERTINENTlNFo. 

10. AUIOMOBILE LICENSE p 
TYPE TRAILERLICENSE 
COUIR AND MAKE OF AUTO 
W1iER.E PARKED 

II. IFNOTREKIR~DBY 
CALLTHE COASICXJARD,OR GEZ- 

AUI-HORCW 

12. TELEPHONE NCTMBERS 

! 

This pamphlet contains the Federal equipment 
carriage requirements for recreational vessels. The 
owner/operator may be required to comply with 
additionalregulationsspecifictotheStateinwhichthe 
vessel is r+.sted or operated. State laws vary. A 
vessel in compliance with the laws of the State of 
registration, may not meet the requirements of an- 
other State where it may be operating. 

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

REGISTRATION AND 
NUMBERING REQUIREMENTS 

Allundocumentedvesselsecluipped withpropul- 
sion machiiery must be registered in the State of 
principal use A certifkte of number will be issued 
upon registering thevesseL Thesk numbers must be 
displayed on your vesseL Some States require all 
vessels tobe numbered,chechwLth yourstateboating 
authority for numbering requirements. 

____̂ _____ __ .__.____ __ ______ .  ___, .  .  .  ___._...._...-. v-w---- - __----- ---- 

A documented vesseL is not exempt from appli- 
cablestateor Federal taxes, nor is its operator exempt 
from compliance with Federal or State equipment 
carriage requirements. 

DISPLAY OF NUMBER 

Numbers must be painted or permanently at- 
tached to each side of the forward half of the vesseL 
The Coast Guard and many States issue two valida- 
tionstickets. Theymustbeaffixedwit~msixinchesof 

. the registration number. No other letters or n& 
may be displayed nearby. 



CERTIFICATE OF NUMBER 

Theowner/operatorofavesselmustcarryavalid 
/ certificate of number whenever the vessel is in-use. 
Whenavessel ismoved toanewstateof primipaluse, 
the certificate of number is valid for 60 days. 

TheCoast Guard issues thecertificateofnumbers 
in Alaska. 

NOTIFICATION OF CHANGES 

The owner of a vessel must notify the agency 
whichissued thecertificateof numberswithin15days 
if: 

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

l The certificate of number is lost, destroyed 
or the ownef s address changes. 

If the certificate of number becomes invalid for 
any reason, it must be surrendered in the manner 
prescribed by the issuing authority witbin 15 dap 

LAW ENFORCEMENT 

A vessel underway, when hailed by a Coast 
Guard vessel is required to heave to, or maneuver in 
suchamannerthatpermitsaboardingo~~tocome 
aboard 

Other Federal, State and local law enfomement 
off&& may board and examineyourvessel,whether 
it is numbered, unnumbered or documen ted. coast 
Guard law enforkment personnel may also be found 
aboard other vessels. 
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maw Bnfomement (continued) 

TheCoast Guard may imposeacivilpenaltyup to 
$1,000 for failure to: comply with numbering require 
menb comply with equipment requirements; report 
a boating a&dent; or comply with other Federal 
regulations. Failure tocomplywith theunifiedInland 
Rules of the Road (Inland Navigation Rules Act of 
1980) can result in a civil penalty up to $5,008. 

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 yearsorboth. 
Other penalties exist for misuse of a radio, such as 
improper use of Channel 16 VHF-FM 

Channel 16 is a calling and distress channel. It is 
not tobeusedforconversationorradiocheclcs. Such 
trafficshould be conducted onan authorized working 
channel. 

OPERATING A VESSBL WHILE INTOM- 
CATED became a specific federal offense effective 
January 13,1988. The final rule set standaxds for 
~determining when an individual is intoxicated. The 
BAC is -10% (.08% in Utah) for operators of recrea- 
tional vessels being used only for pleasure. Violators 
are subject to civil penalty not to exceed $1,000 or 
criminalpenaltynottoacceed$5P00,1yeatimprison- 
mentor both. 

NEGLlGENT or GROSSLY NEGLIGENT OP- 
ERATION of a vessel which endangers Eves and 
property is prohibited by law. The Coast Guard may 
impose a civil penalty for negligent operation. 
GROSSLY NEGLIGENT OPERATIOti is a criminal 
offense and an operator may be fined up to $5,000, 
imprisoned for one year, or both. Some examples of 
actions that may constitute negligent or grossly negli- 
gent operation are: 

l Operating a boat in a swimming ama. 
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, gunvvale 

or transom 

.5 



TERMINATION OF USE 

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

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

d Insufficient fire extinguishers. 

l Overloading beyond manufacturers 
recommended safe loading capacity. 

l Improper navigation light display. 

l Fuel leakage. 

l Fuel in bilges. 

0 Improper ventilation. 

‘o improper backfire flame control 

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

l Manifestly unsafe voyage. 

PERSONAL FLOTATION DEVICES (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 abIe to put them on 
inareasonableamountoftimeinanemergency(vesse1 
sinking, on fire, etc). They should not be stowed in 
plastic bags, in locked or closed compartments or have 
othergearstowed on topof them. Throwabledevices 
must be immediateIy available for use. Though not 
required, a PFD should be worn at all times when the 
vessel is underway. A wearable PPD can save your 
life, but only if you wear it. 

1 

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 
wellas forthespeciticviolations whichwerethebasis 
for the termination order. Violators may be fined not , 
n\oretl~an$1UUOorimprisonednotmorethanoneyear i 
or both. 

I 

COAST GUARD APPROVED 
EQUIPMENT 

The Coast 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- i 
ante, construction or materials. I 
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Boats less than 16 feet in length (including canoes 
and kayaks of any length) must beequipped with one 
TyyeI,II,IIZIVorVPFDforeachpersonaboard. 

Boats 16 feet and longer must be equipped with 
oneTypeI,Il,I.IIorVforeachpersonaboardPLUSone 
Type IV. 

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

=-Y* 

TYPESOFPPDS 

A TYPE I PPD, or OPP-SHORE LIFE JACKET 
provides the most buoyancy. It is effective for all 
waters, especially opeh rough or remote waters 
where rescue may be delayed. It is designed to turn 
mostunconsciouswearersinthewatertoafaceuppo- 
sition. The Type I comes in two sizes. The adult size 
provides at least 22 pounds buoyancy, thechild size, 
11 pounds, minimum 

Off-shore Lifejacket 
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Typea of PPDs (continued) 

A TYPE II I’Fb, ox NEAR-SHORE BUOYANT 
VEST is intended for calm, inland water or where 
there is a good chance of quick rescue. This type will 
turn SOME unconscious wearers to a face-up position 
in the water. The turning action is not as pronounced 
and it will not turn as many persons under the same 
conditions as a Type I. An adult size device provides 
atleast151/2poundsbuoyancy,amediumchiIds’bze 
provides 11 pounds. Infant and smaII ddld sizes each 
provide at least 7 pounds buoyancy. 

notation Aid 

ATYPEIIIPPD,orPLOTATIONAIDisgoodfor 
calm, Sand water, or where there is agood chance of 
quick rescue. It is designed so wearers can place 
themselves in a faceup position in the water. The 
wearer may have to tilt head back to avoid turning 
facedown in the water. The Type III has the same 
minimum buoyancy as a Type II PPD. It comes in 
many styles, colozsandsizesand isgenerally themost 
comfortable type for continuous wear. Hoat coats, 
fishing vests and vests designed with featuressuitable 
for various sports activities are examples of this type 
PPD. 
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Types of PPDs (continued) 

A TYPE IV PFD, or THROWABLE DEVIC’E ki 
intended f&r calm, inland water with heavy boat 
traffic, where help is always present. It is designed to. 
be thrown to a person in the water and grasped and 
held by the irser until rescued. It is not designed to be 
worn. Type IV devices include buoyant cushions, ring 
buoys and horseshoe buoys. 

Tlmwable Device 

A TYPE V PFD, or SPECIAL USE DEVICE is 
intended for specific activities and may be CMied 
instead of another PFD only if used according to the 
appruvaI conditions on the IabeL Some Type V de- 
vices provide significant hypothermia protection. 
Varieties indude decksuits, workvests,boaxd sailing 
vests and Hybrid PFDs. 

A TYPE V HYBRID INFLATABLE PFD is the 
IeastbuIkyofaBPFDtypes. Itcontalnsasmalbxmount 
of inherent buoyancy, and an inflatable chamber. Its 
performanceisequaltoaT~r,DLormPFD(asnoted 
on thePPDIabeI) when inflated. HybtidPPDsmustbe 
worn when underway to be acceptable. 

-_l-_^.w-.___ _ _ -  - - . .  -  _. .__ ____. _______._-..._... -  .  
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WATER SKlJNG 

A waterskier, whilebeing towed, isconsideredon 
board the v-e1 and a PFD is quired for the pur- 
poses of compliance with the PFD carriage require- 
ments. Although not requited by Federal law it is 
advisableand recommended foraskier to weara PFD 
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, .nol 
personal proktion. SomeState laws requireskiers to 
wear a PFD. 

VISUAL DISTRESS SIGNALS 

All vessels, used on coastal waters, the Great 
Lakes, territorial seas and those waters connected 
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. Thefollowingvessels are 
not required lo carry day signals but must carry night 
signals when operating from sunset to sunrise: 

l Recreational boats less than 16 feet in k&h. _. 
l Boats participating in organized.&ents such 

as races, regattas or marine parades. 

l Open sailboats less than 26 feet in length not 
equippedwith propulsion machinexy. 

l Manually ‘propelled boats. 

PYROTECHNIC VISUAL DISlXESS SIGNALS 
must beCoastGuardApproved,inserviceablecandi- 
tion and readily accessible. They are marked with a 
date showing the service Lie, which must not be 
expired. Launchers manufactured before January 1, 
1981, intended for use wilh approved signals, are not 
required to beCoast Guard Approved. If pyrotechnic 
dcvicesareseleded,aminimumofthreearer~~. 
That is three signals for day use and three signals for 
night. Some pyrotechnic si+ meet both day and 
night use requirements. Pyrotechnic devices should 
be stored in a cool, dry location. A watertight con- 
tainer painted redororangeand prominently marked 
“lXXRESS 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 Pyrotechnic orange smoke, hand-held or 

floating. 
0 Launchers for aerial red meteors or 

parachuute flares. 

NON-PYROTECHNIC VISUAL DISTRESS SIG- 
NAlS must be inserviceablecondition, readily acces- 
sible and certified by the manufacturer as complying 
with USCG requirements, they include: 

. 
l Orange distress flag 
l Electric distress light 

Thedistressflagisadaysignalonly. Itmustbeat 
least3x3feetwithablacksquareandballonanorange. 
background. It is most distinctive when attached and 
wavedonapaddleorboathookorflownfromamast 

The electricdis&ss light is acceptedfor night use 
only and must automatically flash the international 
SOS distress signal t-e--**). This is an unmistakable 
distress signal. Astandard flashlight isnot acceptable 
as a visual distfess signaL 

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 
as a distress signal 

Regulations prohibit display of visual distress 
signals on the water under any circumstances except 
when assistance is requir& to prevent immediate or 
potential danger to persons on board a vessel. 

All distress signals have distinct advantages and 
disadvantage, no single device is ideal under all 
conditions or suitable for all purposes. Pyrotechnics 
areex&lentdistresssignals,universaUyrecq+ed. 
However, there is potential for injjry and property 
damage if not properly handled. These devices pro- 
duceavexyhotflame,theresiduecancauseburnsa.nd 
ignite flammable materiaL 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 EX-ITNGUISHERS 

\ Approved extinguishers are classified by a Ietter 
.tnd number symbol. The letter indicates the type fire 
the unit is designed to extinguish (Type B designed to 
extinguish flammable liquids such as gasoline,oiI and 
grease fires). Thenumberindicates therelativesizeof 
the extinguisher (minimum extinguishing agent 
weight). 

Approved extinguishers are hand-portable, ei- 
ther B-I or B-II classification and have the following 
characteristics: 

VY 
Foam co, Chemical Halon 

CIasses (Gals.) (LBS) JLBS) fLBS) 
B-I 1.25 4 2 2.5 

B-II 2.5 15 10 10 

Fire extinguishers are required if any one or more 
of the following conditions exist: 

*Inboard engines. 

l CIosed compartments under thwarts and s&s 
Y where portable fuel tanks may be stored. 

*Double bottoms not sealed to the huII or 
which are not completely f?&d with 
flotation matetiaIs. 

WXmd living spaces. 

l Closed stowage compartments in which com- 
bustible or fIammable materials am stored. 

0 Permanently in&&d fue1 tanks. Fuel tanks 
secured so they cannot be moved in case of 
fire or other emergency are conside.& l per 
manently in&a&d. There anz no @Ion ca 
pacity limits to determine if a fuel t&. is 
portable. If the weight of a fuel tank is such 
that persons on board cannot move it, the 
Coast Guard considers it permanently 
insUed. 

12 

. 

. 
indicating devices must be inspected every 6 months. 
If the gross weight of a carbon dioxide (COJ extin- 
guisher is reduced by more than 10% of thenet weight, 
the extinguisher is not acceptable and must be re- 
charged. 

Check extinguishers regularly to ensure gauges 
are free and nozzles are clear. 

Miniinum number of hand portable fire extin- 
guishers required. 

WITH 
APPROVED 

VESSEL NO mXED FIXED 

LENGTH SYSTEM SYSTEM 

Less than 26 lB-I 0 

26’tolessthan40’ 2B-IorlB-II 1 B-I 

40’ to 6s 3EIorlEII 2EIorPEII 
andlE1 

Coast Guard Approved extinguishers are 
identified by the following marking on the IabeL 
“MarineTypeUSCGApproved,Si . . . . Type.., 

162208/ . . . /1 etc 
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Gasoline engines installed in a vessel after April 
$Z$, 1940, except outboard motors, must be equipped 

th an acceptable means of backfire flame contmL 
*‘he device must besuitably attached to the air intake 
with a flametight connection and is required to be 
Coast Guard approved. 

P 
Back Fii Flwtc Arrester 

REQUIRED NONAPPROVED 
EQUIPMENT 

NATURAL VENTILATION 

All vessels with propulsion machiiery that use 
6asoline for fuel, with enclosed engine and/or fuel 
tank compartments built after April 25, 1940 and 
before August 1,1980 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 bilges of 
every engine and fuel tank compartment. At least one 
exhaust duct extending to the lower portion of the 
bilge and at least one intake duct extending 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, 1978, but prior to 
August 1,1980, haveno requirement forventilation of 
the fuel tank compartment if there is no electrical 
source in the compartment and the tank vents to the 
outside of the vessel. 

14 

POWEREDVENTILATION 

Vessels built after July 31,198O that have gasoline 
engines, with a cranking motor tstarter), for electrical 
generation, mechanical potier or propulsion in a 
closed compartment are required to have a powered 
ventilation system This includes each compartment 
with such an engine. 

I No person may operatea vessel built after July31, 

I 1980 with a gasoline engine in a dosed compartment 
unless it is equipped with an operable ventilation 
system that meets Coast Guardstandards. Theopera- 
tor is required to keep the system in operating condi- 
tion and ensure cowls and ducting are not blocked or 
tom. 

SdUND SIGNALLING DEVICES 

Regulationsdonotspecificallyrequirevesselsless 
than 12 meters to carry a whistle, horn qr bell. How- 
ever, the navigation rules require sound signals to be 
madeundercertain circumstances. Meeting,crossing 
and overtaking situations described in Navigation 
Rules section are examples of when sound signals are 
required. Recreational vessels are also required to 
soundf~signalsduringperiodsofreducedvisibility. 
Therefore, you must have some means of making an 
efficient sound signal. 

Vessels 12 meters or more in length am required 
to carry on board a Rower whistle or power horn and 
a belL 

IS 



I NAVIGATION RULES - 

I The Navigation Rules establish actions to be taken 

i+- 
vessels to avoid collision. The vessel operator is 
ponsible for knowing and following appticable 

navigationrules.Thefollowingdiagramsdescribethe 
whistlesignals and actions to be taken by recreational 
vessels in a crossing, meeting and overtaking situ- 
ation. These are basic examples, for further informa- 
tion consult the NAVIGATION RULES International 
- inland (COMDTLNSTM166722A). 

. . . . . . . . (Fc .i . . . . 
4-h 

\ 1stlodaasl 
(1 =I 

@ 
i, 
t Q 

=-WV- ; St%KbllVd 
..-G+way -hold course end speed 

Omtaking Situations (l-3 

! 

International RuIes apply outside establish4 
linesof demarcationand Inland Rulesapply inside the 
lines. Demarcation lines are 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, hazeetc). The 
U. S. Coast Guard Navigation Rules, International - 
Inland encompasses lighting requirements for every 
description of watercraft. The information provided 
here is intended for power-driven and sailing vessels 
less than 20 meters. 

POWER DRIVEN VESSELS 

Power-driven vessels of less than 20 meters, shall 
exhibit navigation lights as shown in Figure 1. Vessels 
of less than 12 meters in length, may show the lights 
ineitherFiirelorFigure2. 

Power-driven vessels of less than 7meters whose 
maximumspeedcannotexceed7knotsmayexhibitan 
all-round white light, and if practicable sidelights 
instead of the lights prescrib& above, in Interna- 
tional Waters only. 

Sailing, vessels operating under machinery, OX 
under sail and machinery are considered power- 
‘driven and must display the lights prescribed for a 
power-driven vessel. 

SAILING VESSELS AND VESSELS UNDER 
OARS 

Sailing vessels less than20 meters exhibit naviga- 
tioniightsshowninFigures3or4ormaybecombined 
in a single lantern carried at the top of the mast as 
shown in Figure 5. 

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

17 
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Vessels under sail also being propelled by machir 
! q, must exhibit forwad, where it can best be seen, 
! cynical shape, apex down (See Figure 7). Vessels I= 
t than 12 meters.are not required to exhibit ,the dayshap 

in Inland Waters. 

DIVING OPERATIONS 

The Navigational Rules requirevessels restricted i 
ability to maneuver to display appropriate day shape 
To meet this~requirement, recreational vessels engage 

. in diving activities may exhibit a rigid replica of tll 
international code ffag “A” not less than one meter i 

height (See Figure 8). 

Thii requirement does not affect the use of the re 
i andwhitediver’sflagwhichmay.berequiredbyState< 
i local law to mark the diver’s location under water. Th 
! “A” flag is a navigation signal advertising the vessel 

restricted maneuvcrabiity. It does not pertain to tE 
diver. 

I I Sail@ Vessels and Vessels Under Oars (continued) 

! ’  

!  
:. 1 

i 

, 

to be displayed in sufficient time to prevent collision 
(see Figure 6), if practicable, the iights prescribed for 
sailing vessels iess than 20 meters should be dis- 
played. 

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

LIGHTIS FOR ANCHORED VESSELS 

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

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

Anchor lights are not requiredonvessels less than 
20 meters, anchored in special anchorages designated 
by the Secretary of Transportation in Inland Waters. 

18 

DAY SHAPES 

REQUIRED B ETWEEN SUNRISE AND SUNSET 

The operator of each self-propelled vessel 12 
meters or more in length is required to carry onboard, 
and maintain for ready reference, acopy of the inland 
Navigation Rules while operating on Inland waters, 
subject to a penalty for faihrre to comply of not more 
than $S,tKlO. Copies of the rules may be obtained from 
the Superintendent of Documents, U. S. Government 
Printing Office, Washington, D. C. 20402 (tel: (202) 
783-3238). Stock numberO5O-Oi2-00205-3, $6.00 each. 
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POLLUTION REGULATIONS 

-, The Refuse Act of 1899 prohibits throwing, dis- 
wging or depositing any refuse matter of any kind 

,Lncluding trash, garbage, oil and other liquid pollut- 
ants) into the waters of the United States. The Federal 
Water PoUotionControl Act prohibits thedischargeof 
oil or hazardous substances which may be harmful 
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 800-424-8802 (In Washington, D. C. (202) 267- 
2675). Report the following infurmatiotc 

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

Avoid flame, physical contact or inhalation of 
fumes near any sokce of pollution 

Regulations issued under the Federal Water Pol- 
lution Control Act require all vessels with machiiery 
propulsion to have a capacity to retain oily mixtures 
on board. A fixed or portable means to discharge oily 
waste to a reception facility is required. A bucketor 
bailer is suitable as a portable means of discharging 
oily waste on recreational vessels 

c-2 No person may intentionally drain oil or oily 
. .4ste from any sourxe into the bilge 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 machinery 
spaces,oralthebiepumpcontmlstation&afingthe 
followingz 

DISCHARGE OF OIL PROHIBITED 

The Pederal Water Pollution Control Act 
prohlbitsthedischargeofoiloroilywasteinto 
or upon the navigable waters of the United 
States or the waters of the contiguous zone if 
suchdischargecausesafilmorsheenupon,or 
discoioration of, the surface of the water, or 
causes a sludge or emulsion beneath the sur- 
face of the water. Violators are subject to a 
penalty of $5,000. 
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Marine Sanitation Devices 

Allrecreationalboatswithinstalled toilet facilities 
must have an operable marine sanitation device 
(h4SD) on board. Vessels 65 feet and under may use a 
Type I, II or III MSD. Vessels over 65 feet must install 
aTypeIIorllIMSD. AllinstalledMSDsmustbeCoast 
Guard certified. Coast Guard certified devices are so 
labeled except for some holding tanks, which are 
certified by definition under the regulations. 

REPORTING BOATING ACCIDENTS 

All 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 
authority for thestate in which the accident occurmd. 

. . 

lMMEDIAlENOTIPICA’l-iONREQUIREDFOR 
FATAL ACCIDENTS. If a person dies or diippears 
as a result of a recreational boating accident the near- 
est State boating authority must be notified without 
delay, providlm~ the following information: 

l Date, time and exact location of the 
accident; 

l Name of each person who died or . 
disappeared; 

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

operator. 

AFORMALREPORTOFAFATALlTYMUSTBE 
FlLEDWlTHIN48HOURS. If,asaresultofaboating 
or related equipment accident, a person sustains inju- 
ries that require more than first aid, a formal report 
must be filed. 

ACCIDENTS INVOLVING MORE THAN $200 
DAMAGEMUSIBE REPORTED WlTHIN 10 DAYS. 
A formal report must be made if property damage 
exceeds $200; or there is a complete Ioss of a vessel 

If you need further information regarding acci- 
dent reporting, please call the Boating Safety Hotline, 
800-268-5647. 
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I : I RENDERING ASSISTANCE 

3-Y .I The master or person in dwrge of a vessel is 
:(’ obligated by law to provide assistance that can be 

I. 
I 

I 

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

ADDITIONAL EQUIPMENT AND. 
ADVICE 

Astheoperatorand/orowneryouareresponsible * 
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 Fed- 
eraI, State and local ruIe+s and regulations regarding 
safe boat operation and attempt to learn and practice 
good seamanship, boathandling, navigation and pi- 
lOtin&etC 

Besides meeting the legal requirements, prudent 
boaters carry additional safety’equipment. 

ADDITIONAL MEANS OF PROPDLSION 

Vessels less than 16 feet should carry alternate 
propulsion, suds as a paddle or oars. If an alternate 

v means of mechanical propulsion is carried it should 
use a separate fuel tank and starting source than the 
main propulsion motor. ,. , _ 

ANCEIORING 

All vessels should be equipped with an anchor 
and line of suitable size and length for the vessel and 
waters in whicJ1 it is being operated. Choose the right 
anchor for your vessel and the type of bottom you 
expect to be anchoring in. 

To anchor, bring the bow into the wind or current 
and put the engine in neutral. When the vessel comes 
to a stop, lower, do not throw, the anchor over the 
bow. The anchor line should be 5 to 7 times the depth 
of water. 

. . 

I 

I  

S~RNANCHORDNG .. 

Anchoring a small boat by the stern has caused 
many to capsize and sink. The transom is 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. The weight of a motor, fuel tank,orother 
gear in thestem increases the risk Do not anchor by 
the sterd 

BAJLER 

AI1 vessels should carry at least one effective 
manual device (portable bilge pump, bucket, scoop, 
etc.) for. bailing water, in addition to any installed 
electric bilge pump. 

FKRSTAID 

As the operator of a small boat you should con- 
sider taking a First Aid course and becoming profi- 
dent in its application. A first aid kit and manual, 
bandages, gauze, adhesive tape, antiseptic aspirin, 
etc. is suggested. 

LOADING YOUR VESSEL 

Keep the load low and evenly distributed. Do not 
exceed the “U.S. Coast Guard MaximumCapacities” 
label if there is no capacity label use the following 
formula to determine the maximum number of per- 
sons you can safely carry in c&n weather: 

4 

. 
Average Weight 150 Ibs per person 

People= !+!!!! 

T 
V.Jdtl 

1 

Length is determined by measuring in a straight 
line from the foremost part to the aftennost of the 
vessel, parallel to the centerline, exclusive of sheer. 
Bowsprits, rudders, outboard motors and similar fit- 
tings are not included in the measurement. 
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;II. FUELING PRECAUTIONS 

I 
‘Eill portable tanks off thevessei. ClosealJ hatches 

and other openings before fueling. Extinguish smok- 
ing materials. Secure all electrical equipment, radios, 
stoves and other appliances. Secure all engines and 
molars. 

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

FUELTANKS 

Ensure portable fuel tanks are constructed of 
sturdy material and in good condition, free of exces- 
sive corrosion and do not leak. The vents on portable 
tanks must be operable and the tanks should have a 
vapor-tight, leak-proof cap. l3o not allow excessive 
movement of portable tanks. 

Permanent fuel tanks and lines should be free of 
corrosionand must not leak. Tanksmustbevented to 
the outside of the hull. The fill pipe and plate must fit 

&ghtly and be located outside of closed compart- 
?nk 

tit MANAGEMENT 

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

-.D 
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CARE AND MAINTENAN& 

All equipment and supplies should be properIy 
secured. Keep decks and other spaces clean, free of 
clutter and trash. The vessel should be free of fire 
hazards with clean bilges and in good condition. 
hqecfzion and required maintenance on a regular 
schedule will ensure the hull and superstructure 
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 r-e- 
piIS. 

PLOAT PLAN 

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

WEATHER 

Check weather reports before leaving shore and 
remain watchful for signs of bad weather. Become 
familiar with National Weather Service Storm Advi- 
sory Signals and know where they are displayed. 

SMALL BOATS AND WATER ACTLVITIES 

Most hunters and anglers do not think of them- 
selves as boaters. But many use small semi-v hull 
vessels, fl atbottom jon boats or canoes to pursue their 
sport. These boats tend to be unstable and easily, 
capsized. Capsizings, sinkings, and falls overboard 
account 70% of boating fatalities and are directly 
relatedtopoors~~ility.Thesefadsmean~emustbe 
usedinoperatingsmallboats.Youmusthaveagreater 
awareness of the boat’s limitations and the skill and 
knowledge to overcome them 

Standing in a small boat raises the center of grav- 
ity, often to the point of capsiziig. Standing for any 
reasonorevenchangingpositioninasmallboatcanbe 
dangerous,asissittiqgonthegunnels orseat backsor 
in a pedestal seat while underway. A wave or sudden 
turn may cause a fall 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 
.,~avyclotl~ingorwaderswillsinkimmediatelyif’tl~ey 
falloverboard.Thisisnottrue.Airtrappedinclothing 
provides considerable flotation, bending the knees 
will trap air in waders, providing additional flotation. 
Tostay 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. 

HYPOl-HERMIA 

Hypothermia is the loss of body heat, immersion 
in watcrspeeds the loss of heat. If your boat capsizes 
it will likely float on or just below the surface. Vessels 
built afler 1978 will support you even if full of water 
or capsized. To reduce the effects of hypothermia get 
in or on the boat. Try to get as much of your body out a 
of the water as possible. If you can’t get in the boat a 
I’FD will enable you to keep your head out of the 
water. This is very important because about 50% of 
body heat loss is from the head. 

---Y SUDDEN DISAPPEARANCE 
SYNDROME 

Sudden immersion in cold water can induce 
rapid, uncontrolled breathing, cardiac arrest, and 
other lifethreatening situations which can result in 
drowning. Wearing a PFD will prevent this. If you 
must enter the waler, bulton up your clothing, wear a 
WD, 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 
imn~ersions.StartCPRimmediatelyandgettl~evictim 
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 (Ml 
20 Meters (M) 
12M 
10 M 
8M 
7M 
6M 
5M 
4M. 
2.5 M 
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. 
3.3 ft. 

164’1/2” 
65’7 l/2” 
394 l/2” 
32’9 3/P 
26’3” 
23’11 l/2” 
198 l/4” 
16’4 3/,,, 
13’1 l/2” 
8’2 l/2” 
3’3 1 /P 

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

L&r 
.._ Coast Guard 

l30ding Sfi3ty Hoif/ne: 

600-368-5647 

For more infoxxnation on 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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Genium Publishing Corporation 
1145 catalyn street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 316 
Ben&e 

. ~ 
Revision: E, S/90 

Cautions: B enzene is a did humm cmcinogen by the IARC. Chronic low-level exposure may ceuse cancer (Ieukzmia} and bone 
tSec.8 

tmrrow damage, with injury to blood-forming tissue. It is also a dangerous fue haxard when exposed to heat or flame. 

Benzene, ca 1009&* 

1989 OSHA PELs 
(29 CFR 1910.1000, Table Z-1-A) 
8-hrTWAz 1 ppm.3 mglm’ 
15-min STBL: 5 ppm 15 mg/m’ 

1989-90 ACGM 1985-86 Toxicity Data* 
TI..V-TWA: 10 ppm, 32 mg/m’ Man, oral, IDb: 50 mg&; no toxic effect noted 

Man, inhalation, T 
elf 

: 
1 yr in a number o 

150 ppm inhaled intermittently over 
discrete, separate doses affects the 

blood (other changes) and nutritional and gross metabo- 

(29 CFR 1910.1000. Table 2-2) 1988 NIOSH RELs 
lisp (body temperature increase) 

8-hrTWA: 1Oppm TWA: 0.1 ppm, 03 mg/m’ 
Rahbhbktiy;: 2 mg admuustered over 24 hr produces severe 

Acceptable Ceiling Concentration: 25 ppm Ceiling: 1 ppm 3 mg/m’ 
Acceptable Maximum Peak: 50 ppm (10 min)t 

Appearance and Odor: A colorless liquid with a characteristic sweet, aromatic odor. The odor recognition threshold (100% of panel) is approxi- 
mately 5 ppm (unfatigued) in air. Odor is nol an adequate warning of hazard. 

StabUity/Polymeriratton: Benzene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. 
Cbemkai Incom~atlbllltks: Benzene explodes on contact with diborane. permwganic acid, bromine pentafluoride, peroxodisulfuric acid. and 
peroxomonosulfunc acid. It ignites on contact with diox 
+ water. Benzene forms sensitive, explosive mixture WI 4 

8en difluoride, dioxygenyl tetrafluoroborate, mdine heptafluoride. and sodium peroxide 
mdme pentafluoride, ozone, liquid oxygen, silver perchlorate. nitryl 

acid and arsenic pentafluoride + potassium methoxide (explodes above 30 ‘C). A vigorous or incandescent reaction occurs wr 
.~~~~Nmc 

tritluoride, uranium hexafluoride, and hydrogen + Raney mckel [above 410 l F (210 
Conditions to Avoid: Avoid heat and ignition sources. 

C)]. Benxene is incompatible with oxidizing materials. 

Hazardous Products of Decomposition: Thermal oxidative decomposition of benxene can produce toxic gases and vapors such as carbon 
monoxide. 
~01990~~Pn,YLhirycorpmtaa 
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No. 316 Benzene 8190 

I 

exposure. Higher level exposures may irritate the respiratory tract and cause cent&l nervo& s$em 
Medkal Conditiorta Aggravated by Long-Term Exposure: Exposure may worsen ailmenta of tlte h 

CNS) depr&sion. 

T;gat 0 anst Blocd, central nmous system, bone marrow, eyes, upper respiratory tract, and skm. 
wut, lungs. liver, kidneys. blood, and CNS. 

Acute 
3 !&ry Routes: Inhalanon, slun contact 

ffects Symptoms of acute overexposure include ‘hrhation of the eyes, nose, and respiratory tractt breathlessness, euphoria, nausea, 
droysiness. headache, doziness, and intoxtcatron Severe exposure may lead to convulsions and \mc~nsclo~snes~ Skm contact may cause a 

+r C 
g rash (dermatitis). 

rank Effects: Long-term chronic exposure may result in many blood diso&rs ranging from aplastic anemia (an inability to form blood cells) 
to leukemia. 
FIRsTA.rD 
Eyes: Gently lift the eyelids and flush immediately and continuously with flcoding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Qvic& remove contaminated clothinn. Immediately rinse with flooding amounts of water for at least 15 min. For reddened or blistered 
skin, &sulta physician Wash affected ar& with soap arid water. 
Iubalatbn: Remove exposed person to fresh air. Emergency personnel should protect against ~mbalation exposure. Provide CPR to support 
breathing or circulation as necessary. Keep awake and trau+rt to a medical facili 
Ingestion: Never give anything by mouth to an unconscious or convulsing person 3. 
fatal. Call a physicran immediate 

ki 

mgested, do nci induce vomiting since asphtion may be 
. 

After first aid, get appropriate 
Ph 

-plant, paramedic, or community medkal sup~xnt. 

1. 
slcfan’s Note: Evaluate chronic exposure with a CBC. peripheral smear, and ren&ocyte count for signs of myelotoxici 

7 ear y  mdicators of leukemia with a bone marrow biopsy. Urinary phenol conjugates may be used for biological monitoring o 
Follow up any 

recent exposure. 
Acute mardgemcnt is primarily supportive for CNS depression. 

SpflllI..eak: Design wsdpractice a &tume spill control and countermeasure plan (SCCP). Notify safety personnel, evacuate all unnecessary 
personnel, eliminate all heat and ignition sources, and povide adequate ventilation. Cleanup pemonnel should protect against vapor inhalation, eye 
contact, and skin absorption. Absorb as much benzene as possible with an inert, noncombustible material. For large spills, diie far ahead of spill 
and contain liquid. Use nonsparking tools to place waste liquid or absorbertt into closable containers for disposal Keep waste out of con&ted 
spaces such as sewers, watersheds, and waterways because of explosion danger. Follow applicable OSlIA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA De&nations 
Listed as a”RCRA Hazardous Waste (40 CFR 26133). Hazardous Waste No. UO19 
Listed as a CBRCLA Hazardous Substance* (40 CFR 302.4). Reportable t@mtity (RQ): 1000 lb (454 kg) [* per Clean Water Act, Sec. 307 (a). 

311@)(4),112;andperRCR4,Sec.3001] 
‘SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as SARAToxic Chemical (40 CFR 372.65) 
OSHA DesknatIons 
Listed as an-& Contaminant (29 CFR 1910.1ooO, Tables Z-1-A and Z2) 

Goggles: Wear protective eyeglasses or chemical safety goggles, Per OSHA eye and fact-protection regulations (29 CFR 1910.133). 
Respirator: Seek 
sary, wear a MOS E 

ofessional advice prior to respirator sekction and use. Follow OSHA resp’natorregulation (29 CFR 1910.134) and, lfneces- 
-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels. OT storage tanks), wear an 

SCBA. Warning! Air-purifjhg respirators do not protect workers in oxygen-defiiient atmosphew. 
Other: Wear impervious gloves. boots, aprons, and gauntlets to prevent skin contact 
Ventllatlon: Provide general and local explosion-proof ventilation sys$ms to maintain airborne concentrations at least below the OSHA PELS 
(Sec. 2). Local exhaust ventilation is Preferred since it Prevents contamment tiispsitm into the work area lq controlling it at its source.oas~ 
Safety StatIons: Make available in the work area emergency eyewash stations, ssfety/quickdreach showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from 
Comtuentst 

ur shoes and equipment Launder contaminated clothing before wearing. 
x” ever eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 

Storage Requlrementst Store in tightly closed containers in a cool. dry, well-ventilated area away from all heat and ignition sources and 
incompatible materials. CU&WL! Benzene vapor may fwm UpIosive mktaut~ in air. To prevatt static sparks, electrically ground and bond all 
c~ntainefs and equipment used in shipphrg. receiving, or transferring operations in proauCtion and storage areas. When opening or closing 
bermme containesq use nomparking tools. Keep fxe extinguishers readily available. 
Englneerlng Controls: Because OSHA specifically regulates benzcne (29 CFR 1910.1028). educate workers about its Potential hazards and 
dangers. Minimize all possible exposures to carcinogens. If  possible, substitute less toxic solvents for benzaae; use this material with extreme 
caution and only if absolutely essential. Avoid vapor inhalation and skin and eye contact. Use only with adequate ventilation and appropriate 
personal protective gear. Institute a respiratory Protection program that includes regular training maintenance. inspection. and evaluation. 
Designate regulated areas of benzene use (see legend in the box below) and label benzene containers with “DANGER. CONTAINS BBNZBNB, 
CANCER HAZARD.” 
Other Precautions: Provide preplacement and periodic medical examinations with emphasis on ahistory of blood disease or previous exposure. 

I 
- 1 Transport&on Data (49 CFR 172.101, -102) 

DOT Shipping Name: Benzene w&l 
DOT Hazard Classr Flammable liquid 

IMO Shipplng Name: Benzene 
IMO Hazard Class: 3.2 

\D No.: UN1114 ID No.: UN1 114 
JOT Label: Flammable liquid 

JOT Packaging Exceptions: 173.118 
IMO Label: Flammable liquid 

DOT PackagIng Requirements: 173.119 
IMDG PackagIng Group: Il 

I DANGER- 
BENZENE 

CANCER HAZARD I 

hiSD.9 Coktion References: 1.2.12,26,73.84-94,loO, 101,103,109,1~,126,127,132,134,136,138,139,143 
hepared by: MI Allison, BS; Industdd Hygiene Review: DJ Wiscq CM; Medkal Review: MJ Upfd, MD, MPH, Edited by: JR &arc, MS 
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Material Safety Data Sheets Collection: 

Sheet No. 350 
Carbon Disulfide 

Issued 11/17 Revision: D, 3/92 
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ws: NFPAS 
petroleum fractions with sulfur. Used in manufactming soil disinfectants, eledronic vacuum tubes, viscose rayon, cellophane, 
flotation agents, ammonium salts and carbcn ktrachlori&, in insecticides. cknical analysis, tle&oplating, fumigation, oil F i‘ 
extraction, dxy cleaning and degrcasing, and as a solvent for lipids, sulfur, rubber, oils, resin and waxes. 

@ 

240 

Other Designations: CAS No. 75-15-O. carbon bisul!ide, dithiccarbcnic anhydride, sulphocarbonic anhydride, Weeviltox. LGto - 

Manufacturer: contact your supplier or distributor. Consult latest Chemical Week Buyers Guidfl’) for a suppliers list. * Sec. -6, 

Cauths: Carbcn disulfide is a highly flammable, dangerous explosion hazard. It is initating tc eyes. skin, and mucous mem- ii%zF P : 
bmnes, and toxic to tk ccntxal nervous (CNS), peripheral mavous (PNS), and cxdiovsscular (CVS) systems. tSec.8 s 38 

4 The NPPA he&h rating of “2” is misleading due to Ihe severity of this m-s toxicity tc the CNS. CVS;md PNS and its chnmic 
effects. A “3” is mom appmpriate. 

f&in4 
&so tiot 

i......... “.* ._ . . . . . . . . ,.., 
~~~~~~~~~~~~~~~~~~~,~~~~t~~~~~~~~ 

. . . . . . . . . . . . . . . . . . . . . . . . . ..,.. ..;. . . . . . . .,.... . . . . . . .._. ,.. _,._..._ 
Carbon disulfide, cB 9956 (major impurities are sulfur compounds) 
1990 OSHA PELs (Skin) 199142 ACGIH TLV (Skin) 198546 Toxicity Data* 
8-hr TWA: 4 ppm (12 n@n’) TWA: 10 ppm (31 m&r?) 
1Imin STEL: 12 ppm (36 mg/n?) 

Human, inhalation, ‘I&: 40 mglm3/91 weeks produced paternal 

1990 DFG (Germany) MAICs 
effects (spexmatogenesis) 

1990 NIOSH RELs TWA: 10 ppm (30 mg/n?) 
Human, inhalation, LC& 2000 ppn4’5 min; no toxic effects noted 

TWA: 1 ppm (10 mg/mf) Peak Exposure Limit: 20 ppm/30 rnin 
Human, oral, LDb: 14 mg/k& toxic effects not yet reviewed 

STEL: 10 ppm (30 mg/n?) 14 x/shift, tnonrentary value 
Rat, orat. LDd 3188 mg/kg 

Half-life: Q hr 
1990 IDLH Level 
5@ppm 

Freczlog Point: -168 ‘F (-110.8 ‘c) 
Molecular Weight: 76.13 
Specific Gravity: 1.2632 at 68 l F (20 ‘C) 

Vapor Pressure: 300 mm Hg at 68 ‘F (20 ‘C) 
Vapor Density (air = 1): 2.64 

Water Solubillty: Slightly, 220 mg/lOO co water at 71.6 l F (22 ‘C) 
Otber Solubillties: Soluble in alcohol, benzene and ether 

Coet’fkfent of Vkscoslty: 0363 at 68 ‘F (20 l ) Refractlou Index: 1.66232 at 77 ‘F (25 l C) 

Appearance and Odor: Clear, colorless to slightly yellow liquid with a sweet, chloroform-like odor when pure and a foul, rotten egg smell as the 
commercial produck The odor thmshold is 0.1 to 0.2 ppm. 
Cornmeats: Prom both health effect and fire/explosion perspc&vw, this liquid’s very high vapor pnssuxe at room tempexatme indicates that airborne 
concentrations can build quickly to dangerous levels. Take precautions to ensure safq (Sec. 8). 
~ 

I...., _....... .,.......:..,/ . . . . . . . . . . . . . . . . . . . . . ../............................ ..:,.._.,.... . . . . . . . . . .,.../... . . . . . . . . . . . . . . . . . . . . . . .,.,. ::.:...:+ . . . . . . . . . . . . . . ..L....................................... 2: _..../...............,...,...............,. 
Flash Point: -22 ‘F (-30 ‘C), CC 1 AutoigiUon Temperature: 194 ‘F (90 ‘C) 1 LEL: 1.5% v/v 1 UEL:5O%v/v 
Extinguisbiag Media: Foams am more effective in carbon disulfi& fks than previously believed, whar water and dry ckmical wexe the prefaxed 
extinguishing agents. Four foams tested are listed in order of inuzasing effectiveness: high-expansion, aqueous film-forming, fluoropktein, and protein. If  
foam is unavailable, rely on rzubon dioxide (CQ) or water spray. Do not scatter material with more water than necessary to put out fire. 
Unusual Fire or Explosion Hazards: Carbon disulfide’s burning rate is 2.7 mm/min Vapor may travel tc an ignition source and flash back. Container may 
txpbde in beat of fin?. Cs, poses a vapor explosion hazad indoors, outdoors, and in sewers. Carbon disulfide can be ignited by friction, rusfed or hot steam 
pipes, and may accumulate static electricity. Heat from an ordinary light bulb is enough to cause ignition. 
Special Fire-flgbthg Procedt~es: Si fire may produce toxic thermal decomposition products, wear a self-contained bre&ing apparatus (SCBA) with a 
full facepkcc opemted in pressuredemand orpositivepxessum mode. Structural fimfightezs protective clothing is ineffective for fires involving carbon 
disulfide. Apply cooling water to sides of tanks until long after fire is extinguished. Stay away from ends of tanks. Immediately withdraw from areaif you 
hear a rising sound from venting safiiy device or notice any tank discoloration due to fim. Be awm of runoff i?om fire control methods. Dc not &ase to 
sewcrs or waterways. 

~~~~~~~~~~~~~~~i~~~.~~~~~~~~~: : Ij: . . .j i: ,i ; : i r,i:;, j: : :; j: j: ;j:$;::: $J: + :.:; .1-i::i:hiiisi:ii:‘.:i- ;ljl-;: .: : .j ii :i : .: .j :i:? ;j ~~~:~:~~,~~$ ‘$$-ijl: c ~:liii:..il:;;i~~~~~~~~~~ 
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StaMlitylPdyme&atioa: Carbon disulfide is stable a! mom temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. 
Cheadcal Incompatibilities: Carbon disulfide will decompose to its elements in contact with mercury fulminate. It is incompatible with alkali metals, 
chlorine and other halogens, nitrogen oxide, metal azides. oxidants, ahuninum, ethylene diamine and zinc. C&on disulfide reads exothermically with 
phenyl copper-triphenylphosphine complexes. 
Conditions to Avdd: Exposure to ignition sources and contact with incompatibles. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of carbon disulfide cau pmducc carbcn monoxide (CO), carbon dioxide (COJ. 
and toxic sulfur oxides (SOL) 
~~~~~~~~~~~~~~~~~~~~ j~~~~iji;,:7:li ;: ;: ; ;: : .: ;< j;i; jl:; $;,i,$;i$;: ::,,:.:,i:ii:i:i.l!.ejii ; 

CPrclnogealcity: The lARC.(164) NIp,(l”) 
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and OSHA(**) do not list carbon disulfide as a carcincgen. Summary of Risks: Cs, enters the body primqily 
via the lungs (inhalation) but can he absorbed via skin. It is irritating to skin, eyes, and mucous membranes and can cause serious damage to CVS, CNS. and 
PNS. CS, is tiotoxic (toxic to heart), thmmbotoxic (adversely affecting Mood-clotting ability). and arrythmagenic (causing irregular heartbeat). A 
Parkinsoniau-like effect is sometimesobserved. Exposure to 60 to 100 ppm for a short time can result in severe intoxication and death. Expcsun to 5000 
ppm is rapidly fatal. 70 to 90% of CS, is metabolized, with lungs and kidney excrctirig the rest Medical Conditions Aggravated by Long-Term Expo- 
sure: Coronary heart disease and CNS disorders. Target Organs: Skin, CNS, PNS, CVS. eyes. liver, kidney. 

conhu OR n.?.lr page 
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my Entry Routes: Inhalation and skin contact/absorption. Acute meet% CS, is irritating and corrosive CO the eyes, skin, and mucous membmnes. 

. . ..&uction into eyes causes burning pain, red and swelling lids, and conjunctivitis. Skin contdct with liquid may lead to burning and second- or third- 
degree burns. CS, defats tissue and skin sensitization may occur. Skin absorption can msult in peripheral nerve damage. Gther symptoms from inhalation or 
skin absorption include headache, dizziness, euphoria, convulsions, nausea, vomiting, muscle weakness, and in severe cases may lead to death by respiratory 
failure. Chronic EfPects: Chronic exposure to carbon disulfide may increase the risk of aaaiosclerosis as well as mse delirium, psychosis, bad dreams 
leading to insomnia, CNS damage, peripheral neuropathies (abnormal and usually degenerative state of the nerves causing pdn and unstimulated w- 
tions). appetite loss, tremors. gastric disturbances, liver dysfunction. optical nemitis, and retinal hemorrhages. In women, chronic exposure to carbon 
disulfide can cause menstrual disorders. Spontaneous abortions and premature births arc mported. 
FIRST AID 
Eyes: Gently lift eyelids and flush 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 Consult a physician immediately. Skla: Qrickfy remove contaminated clothing. Rinse with flooding amounts 
of water for at least 1.5 min. Wash exposed arca with soap and water. For reddened or blistczed skin. consult a physician. Inbalatica: Remove exposed 
person to fresh air and support breathing as needed. Ingestloo: 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 rind alert person drink 1 to 2 glasses of water, then induce vomiting 
with 1 to 2 tablespoons of Ipecac (adult dose). After patient vomits, give 2 tablespoons activated charcoal in 8 oz. of water to drink. 
After first aid, get appropriate in-plant, paramedic, cr commualty medical support. 
Note to Pbysklans: Since effeds may be delayed, keep victim under obsavation. The iodine-aride test is useful in detecting degree of cxposun and 
hypersusceptibility of exposed workers. LV. urea 0.5 to 1.5 g/kg is recommended to inactivate lie-z carbon disulfide in the blood. Vitamin 86 in large doses 
is recommended. Obtain CBC, EKG. urinalysis, and eleUmlyte balance. 

~~f:il~:‘l..‘. ,.,.___. .“...11’1...1111’1‘ ~:.::.::::‘::.‘:I r.1 ‘:I;:;‘?.: ..,..,.,.. .., 
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Spill/Leak: Plan and design appropriate emergency-response procedures prior lo carbon di&fide spills or leaks. lmmediatcly notify safety personnel, 
isolate area, &ny entry and stay upwind. Shut off all ignition sources. Cleanup personnel should wear fully encapsulating, vapor-protective clothing to 
protect against contamination. If  possible, deroxify mate&l before cleanup. For small spills, take up with earth, sand, vermiculite or other absorba& 
noncombustible material and place in clean, dq containers with a secure lid for later disposal. For large spills, flush liquid to a special mtention basin where 
it can collect under a layer of water (to prevent ignition or explosion) for disposal or reclamation. Perform all cleanup opcrations with nonsparking tools. 
Follow applicable GSHA regulations (29 CFR 1910.120). Environmental TractspOrt: If&cased to water. & disulfide should volatilize with a half- 
life of 2.6 hr (according to model river plan) and should not bioconceneatc significantly in aquatic organisms. In the atmosphere, Cs, reacts with atomic 
oxygen and photochemically produced hydmxyl radicals with a half-life of 9 days. Eovironmentai Toxicity Values: Sun&h. LClm 100 ~,~tmut, 
LC!lm SO0 clg/LID.l hr. Soil Absorption/Mobility: Carbon disulfide is highly mobile and volatilizes or leaches into soil. Dls~oaaI: Large amounts of Cs, 
may be distilJcd for reclamation and pacbged for reuse. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable 
Federal, state, and local regulations. 

%~a%?sI&zsrdous Waste (40 CFR 261.33): No. PO22 
d as a CERCLA Hazardous Substance* (40 CFR 302.4): Reportable Quantity (RQ). 100 lb (45.4 kg) [* per RCRA, Sec. 3001 and CWA 31 l(b)(4)] 

~vad as a SARA Extmmely Hazardous Substance (40 CFR 355) 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Deslgnatkus 
ListedasanAirContaminant(29CFR1910.1OOO,TableZ1-A) ’ 

g;g-;,:::;;: f  ‘~:;:~~~; iS,ii:r;ii:~~~.~~~~~::~~:,~::~; j ;Y$ 
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Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and facaprotcction regulations (29 CFR 1910.133). &cause contact lens 
use in industry is controversial, establish your own Policy. Respirator: Seek professional advice prior to respirator selection and use. Pollow OSHA 
mspirator regulations (29 Cl% 1910.134) and, if necessary, wear a MSHA/NIOSH-approved r+mtor. Select respirator based on its suitability to provide 
adequate worker protection for given working conditions, level of &borne contamination, and presence of sufficient oxygen. For 10 ppm, use any chemical 
cartridge respimtor with organic vapor cartridges. For 50 ppm, air-purifying respimtor with Organic vapor camidges and a full facepiece. For emagency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Wumingf Air-purifying rerpirator~ do not pro&c% workers in 
oxy8cn-deficient atmospheres. If  respirators am used, OSHA rquhs a respiratory pro&&on pmgram that includes at least: haining, fit-testing, periodic 
environmental monitoring. maintenance, inspection, cleaning, and convenient, sanitary stomge areas. Other: Wear chemically protective gloves, boots, 
aprons, and gauntlets to prevent all skin contact. Suggested mataials for protective clothing include polyvinyl alcohol (PVA) and polyethylene with 
bm&hrough times of 8 and 4 hr, respectively. Ventilation: Provide general and local explosion-proof exhaust va&lation systems to maintain airborne 
concentrations below the GSHA PEL (Sec. 2). Local explosion-proof exhaust ventilation is pmfermd because it prevents contaminant d&ersion @to the 
work area by controlling it at its somtze,(lm) Safety Stations: Make available in the work ~rc8 emergency eyewash stations, safety/quicktich showers, 
and washing facilities. Contaminated Equlpmentz SzParate wntaminated work clot& fmm streU clothes. Launda contaminated work clothing bcf0re 
wearing. Remove this material from your shoes and clean personal protective equipment. Comments: Never cat. drink, or smoke in work areas. Pra&c 
good pemonal hygiene after using this mate&l, -ally bcfom eating, drinking, smoking, using the toilet, or applying cosmetics. 
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Storage Requirements: Protect containers from physical damage. Store in iron, glass, -ain or steel containax. Keep small quantities in cool, dry, we1 
ventilated area away from incompatibles (Sec. 5). Store large quantities in tanks, add watrz or inctt gas (such ss nitmgen) to fill emptying tanks. Submerge 
tanks in water or locate them above concrete basins large enough to hold the tanks’ contents. Equip storage facilities with automatic spxinklcrs and test 
regularly. Outside. or detached storage is prefezred. 
Eaglaeerlng Caatrds: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to 
maintain concentrations at the lowest practical level. To prevent static sparks, electrically ground all system parts including piping, valves, and moveable 
containers. Pmhibit electrical installations and heating facilities in or near storage artes. Neva transfer carbon disultide by means of air pressure; use pump 
water, or inert gas. Use wooden sticks (no spark potential) to measure the contents of CS, tanks and containers. 
Administrative Contrds: Considerpreplacement and pe&dic medical exams of exposed workers that emphasize eyes, skin, CNS. PNS, CVS, and 
gqfdwtive system, and perform elecuocardiograms. 

Transportation Data (49 CFR 172101, .102) 
i Sblpplag Name: Carbon bisulfide or Ca&on disulfide 

DOT Hazard Class: Flammable liquid 
IMO shipping Name: Carbon disulphidc 
IMO Hazard Class: 3.1 

ID No.: UN1131 ID No.: UN1131 
DOT Label: Flammable liquid 
DOT Packaging Exceptloas: None 

IMO Label: Flammable liquid. Poison 

DOT Packaaiae Reauirements: 173.121 
IMDG Packaging Group: I 

MSDSCoUeitioi Reikmces: 26,38.73.89.100.101.103.124.126,127.132.136,140,149.153.159 162.163.164 
Prepared by: M Gsnnon. BA; Industrial Hygiene Review: DJ Wilson. CIH. Medical Review: AC Dariington, MPH, MD; Edited by: JR Stuart, MS 
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72 99.740 70 .300 70 I.209 230 17.080 
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Material Safety Data Sheet -- I No. 315 

From Genium’s Reference Collection 
Genium Publishing Corporation 1 

1145 Catalyn Street 
Schpnwtdv NV 13?fl?-lR?hTTCA 

I CHLOROFORM 
(Revision D) 

Material Name: CHLOROFORM 0 

Description (Origin/Uses): Used as a solvent for fats, oils, rubber, alkaloids, waxes, and resins; as a cleansing agent. 
49 

2 0 
- 

Other Designations: Trichloromethaoe; CHCl,; NIOSH RTECS No. FS91OOOOO; CAS No. 0067-66-3 

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

HMIS 
H 2 
F 0 R 1 

l- ij:: 

Ca 100 

R 0 I 3 
PPG* s 2 

*See sect. 8 
.i.-;,.:. ‘.~.:EXP~SURE.LIMITSK,.::~ ,; ,: 

OSHA PEL 
Ceiling: 50 ppm, 240 mg/m’ 

*See NIOSH, RTECS, for additional toxicity data with references 
to mutagenic, reproductive, tumorigenic, and irritative effects. 

ACGIH TLV, 1987-88 
TLV-TWA: 10 ppm, 50 mg/m’ 

NIOSH REL 
Ceiling: 2 ppm, 9.78 mg/m’ 

Toxicity Data* 
Human, Oral, LD,: 140 mg/kg 
Rat, Oral, LD,: 908 mg/kg 

Boiling Point: 142’F (61-C) 
Melting Point: -82.3-F (-63.X!) 
Vapor Pressure: 158.4 Tons at 68-F (20X!) 
Vapor Density (Air = 1): 4.13 

,i~c~~~~:a::i:,~~~~~::.~~,~:~~ i::..+ .:.: .::... :.>:.y:...: i. .: .; . .:,.:. ::, .:;. .. .. .,:...~..~.:..;::.:~:, :.~,:, ..F .,i 
. .../ . ..\I. ./ > . ../L . . . . . . . :-:.:...:: .:.:::::.:::j :... ‘.:.:-:l.:.:-:-:-i: ‘.i:-.:.>:..:‘.ii.... . . . . .I :..,;;::~i’i::I :.:y ;’ :I : . . :. ,:,:: ,.. :: ::. :. ., ..:.:,:,:.;.., ~,.. . . .,. 

_, .: ..::.:.:...: ,) .:. . . . ...: ..,.. :. ,.. .:. ., . . . . ,:..::, ; ,,j ,: -::::,::.,:: j ,: 

Water Solubiiity ($5): 0.822 ml of CHCi,per 
100 ml of %O at 68-F (2o’C) 

% Volatile by Volume: 100 
Molecular Weight: 119 Grams/Mole 
Specific Gravity (H,O = 1): 1.484 at68’F(20”C) 

Appearance and Odor: A heavy, colorless, clear, volatile liquid; characteristic, pleasant, ethereal, sweet odor (recognition 
threshold: 0.3 mg/n?); sweet taste. 

,.‘:i~~~~~i,~~~ I, .FIR:B:~~~i:~‘D”“E.~p~~~r~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~f.~~~~~~:.~~:~ .j;.‘i @pp%$$ ‘:‘: .:,,:: .:: 1;. 

Flash Point and Method Autoignition Temperature Flammability Limits in Air 
* * % by Volume * * 

Extinguishing Media: *Chloroform does not bum. Use an agent that will put out the surrounding fire. 

Unusual Fire or Explosion Hazards: None reported. 

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

: S’E @f?$ () @!S ;;:R~@~@‘r$$;$I $e $#‘AT-A -i ‘j 
. . . . ., ,., . . . . . . : ;$.$y:$ t:;;, ;. ..I:, i ‘::;,:$y I;::;, f$‘: ?;ji”l :. .:.:i:,.:;~;.;;;$ j ,.; ; ;.‘2+ ::; j ; ,j .ii :’ ::‘;:$ j;+ ..: ‘. :,:I’ ‘:;-;l? :j,-‘il i ; .c :; ‘<. ‘;:. ; .:~ :;: 

Chloroform is stable if kept in closed containers and protected from air and sunlight. It does not undergo hazardous polymerization; 
however, even when stabilized with ethanol, this material develops acidity from prolonged exposure to air and light. 

Chemical Incompatibiiitles: This material is incompatible with strong alkalies. 

Conditions to Avoid: Avoid prolonged exposure to air and light and to strong alkalies. 

Hazardous Products of Decomposition: Toxic and corrosive gases like hydrochloric acid (HCI), chlorine (Cl& carbon monoxide 
(CO). and oxides of chlorine (CIOJ can be produced during fires. 



‘Chloroform is listed as a suspected human carcinogen by ACGIH. 

Summary of Risks: Exposure to this material affects the central nervous system (anesthesia); heart (arrhythmia, ventricular 
tachycardia, bradycardia); liver (necrosis, hepatoma); kidney (necrosis); and it is an embryonic toxin. Fatalities are associated with 
cardiovascular depression and ventricular fibrillation. 
Medical Conditions Aggravated by Lon -Term Exposure: Ailments of the heart, liver, and kidneys may be worsened by 
exposure to chloroform. Target Organs: & ver, kidneys, heart, skin, eyes. Primary Entry: Skin contact, inhalation. 
Acute Effects: Dizziness, mentaldullness. nausea, headache, fatigue, and anesthesia. Chronic Effects: Possible cancer. 
FIRST AID 
Eyes: Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 minutes. 
Skin: Immediately wash the affected area with soap and water. Inhalation: 
support his or her breathing as needed. 

Remove the exposed person to fresh air; restore and/or 

Ingestion: Never give anything by mouth to someone who is unconscious or convulsing. If the exposed person is responsive, give him 
or her several glasses of milk or water to drink and induce vomiting. Repeat if large quantities were ingested. 
Comments: Workers who are regularly exposed to chloroform require preplacement and periodic medical exams emphasizing kidney, 
liver, skin, and central nervous system functions. Carefully evaluate each exposure that produces a noticeable effect to determine the 
extent to which factors like alcohol or drugs have affected it. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first aid. 

Spill/Leak: Notify safety personnel of a chloroform spill or leak. Provide ventilation. Cleanup personnel need protection against 
contact with and inhalation of vapor (see sect 8). Chloroform vapor is heavier than air and will collect in low-lying areas. Contain large 
spills and collect waste or absorb it with an inert material such as sand, earth, or vermiculite. Place waste liquid or absorbent into closable 
containers for disposal. Keep waste out of sewers, watersheds, and waterways. 
Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local 
regulations. 
OSHA Designations 
AiiContaminant(29 CFR 1910.1000SubpattZ) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. HO44 
CERCLA Hazardous Substance, Reportable Quantity: 5000 Ibs (2270 kg) 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield as a 
supplementary protective measnre. Follow the eye- and face-protection guidelines in 29 CFR 1910.133. Respirator: Wear a NIOSH- 
approved respirator per the NIOSH Pockt &de to Ckmical Ham& for the maximum-use concentrations and/or the exposure limits 
cited in section 2. Follow the,respirator guidelines in 29 CFR 1910.134. Par emergency or nonroutine use (e.g., cleaning reactor vessels or 
storage tanks), wear an SCBA with a full facepiece operated in the pressuredemand or positive-pressure mode. Warning: Air-purifying 
respirators will not protect workers in oxygen-deficient atmospheres. Other: To prevent contact with skin, wear impenrious gloves, boots, 
aprons. gauntlets, em., as required by the specific work environment Ventilation: Install and operate gene&and local ventilation 
systems that are powerful enough to maintain airborne levels of chloroform below the OSHA PEL standard cited in section 2. 
Safety Stations: Make eyewash stations, washing facilities, and safety showers available in use and handling areas. Contaminated 
Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them Do not wear contact 
lenses in any work area. Remove contaminated clothing and launder it before wearing it again; clean this material from shoes and 
equipment. Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep it off of your clothing 
and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in an 
work area. Avoid inhalation of vapor! 

Storage/Segregation: Store chloroform in closed containers away from light and alkalies. 

Special Handling/Storage: Protect containers from physical damage. Do not transfer chloroform through plastic or rubber hoses or 
pipes. 

Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Chloroform 
DOT Class: ORM-A 

DOT Label: None IMO Label: Poison 
DOT ID No. UN1888 IMO Class: 6.1 

References: 1,2, 12,73,84-94, 100, 103. 
Judgments as to the suitability of information her& for putchaser’s purposes a-e 
necessarily purchaseh responsibility. Therefore, although reasonable care has 

Prepared by PJ Igoe, BS 

been taken in the. preparation of such information, Genium F’ublishing Corp. 

extends no warranties, makes PO representations and assumes no responsibility 
Industrial Hygiene Review: DJ Wilson, CIH 

as to tbe accuracy or suitability of such information for application to 
putchaser’s intended purposes or for consequences of its WC 17 Medical Review: MJ Hardies, MD 
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Material. Safety Data Sheet 
From Genium’s Reference Collection 

Genium Publishing Corporation 
1145 CataIyn Street 

Schenectady, NY 12303-1836 US’A 
1-i18\ 177~8855 

No. 359 

GEtWJM PUBUsHffi CORP. 

ETHYLENE DICHLORIDE 
(Formerly 1,2-Dichloroethane) 

(Revision C) 
Issued: November 1978 
Revised: Awust 1987 

\ “ - - ,  “ .  .  “ . , - -  

ION 1. )ON ‘.. . . 2 :. y& 
,HEMICAL ETHYLENE DICHLORIDE (Changed to reflect common industrial practice) . . ,ESCRIPTION : Made from acetylene and HCl. Used as a degreaser, a scavenger in leaded gasoline, 
s au intermediate in the manufactuxc of vinyl chloride, in paint removers, in wetting and penetration agents, in 
le flotation processes. as a fumigant, and as a solvent for fats, oils, waxes, and gums. 
-DESIGNATIONS: 1,2-Dichlomethane; sym-Dichkroethane; Dutch Liquid; Dutch Oii; ElX; 
!thane Dichloride; Ethylene Chloride; l&Ethylene Dichloride; Glycol Dichloride; C2H4Cl2; 

HMIS R 1 
?lOSH RTECS KlO525ooo; CAS #X%06-2 H 1 I 4 
p Available horn several suppliers, including: 
>ow Chemical USA, k20 Dow Center, Midland, Ml 48640; Telephone: (517) 636-1000 

:OMMENTS: Ethylene dichloride is a flammable, toxic liquid. 
SEC-ION :-&’ ~GRED~~i$:#JI).:.]H;A;~iF 

khylene Dichloride, CAS #0107-06-2 NIGSH RTECS #KIO525000 

E 3 
R 0 

s 2 

PPE* 
K 4 

*SeeSeCt. 

tDS:,,’ : ,,: .::::yi : I- --. .?* .I 

HAZARD-DATA. 
Jalues 1987-88 
‘A: 10 ppm, 40 mg/m3 
CT*IO*LQT 

H H 

Cl-C’ e ‘ct. 

il H’ 

----. - _ -- 
8-HrTWA: , 
Ceiling: 100 ppZ~ (13 Min.) 
NIOSH REL 1986-87 
lo-HrlWA: 1 nnm 
Ceiling: 2ppmiiS Min.) 
Toxicity Data 

Vapor Density (Air = 1) . 3.4 Molecular Weight . . . 98.% Grams/Mole 
Appearance and odor: Colorless, clear liquid. Sweek chloroformlike odor is typical of chlorinated hydmctins. The 
recognition threshold (100% of t&pad) for ethylene dichloride is 40 ppm. Odor detection probably indicates an excessive 
exposure to vapor. High volatility and flammabiity, coupled with its toxicity and carcinogenic potential, make this material 
a major health hazard. 
CO- Ethylene dichloride is miscible witi alcohol, chloroform. and ether. 

Flash Point and Method Autoignition Temperature Flammability Limits in Air 
See Below 77S.F (413.c) 8 by Volume 6.2 

E;TTlNGUISHING w: Use chemkal, carbon dioxide, alcohol foam, water spray/fog, or dry sand to fighght fins involving 
ethylene dichloride. Direct water sprays may be ineffective extinguishing agents, but they may be successfully used to cool 
ke+xposed containers. Use a smothering effect to extinguish fm involving this material. UNUSUA~XPIJXION 
w: Ethylene dichloride is a dangemus fire and explosion hazard when exposed to sources of ignition such as heat, 
Dpen flames, sparks, etc. Its vapors are heavier than air and can flow along surfaces to distant, low-lying sources of ignition 
and flash back If it is safe to do so, remove &is material from the fm area. Ethylene dichloride burns with a smoky flame. 
SPECIAL FIRE-FIGHTING PROCEDURES: Wear a self-contained breathing apparatus with a full facepiecc operated in a 
?ressuredemand or another positive-pressure mode. 
COMMENTS: Flash Point and Method: 56’F (WC) CC; 65’F (18-C) OC. 
OSHA Flammability Class (29 CFR 1910.106): IB. DOT Flammability Class (49 CFR 173.115): Flammable Lisuid 
SECTION 5. :REAmM’I’y DAT.A. : .,; .. .. j : 

Ethylene dichloride is stable. Hazardous polymerization cannot occur. 

include strong oxidizing agents. Explosions have occurred with mixtures of this material 

15.9 

and liquid ammonia or dimethylaminopmpylamine. Finely divided aluminum or magnesium metal may bc hazardous in contact 
with ethylene dichloride. 
CONDITIONS TO AVOID: Eliminate sources of ignition such as excessive heat, open flames, or electrical sparks. particularly 
in low-lying areas, because fhe explosive, heavier-than-air vapors will concentrate there. 
PRODUCTS OF HUARDOUS DECOMPOSlTlON can include vinyl chloride, chloride fumes, and phosgenc. Phosgene is an 
extremely poisonous gas. &ducts of thermal-oxidative degradation (i.e., Iii conditions) must be mated with appropriate 
caution. 
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SPIT .I11 && Before using ethylene dichloride, it is essential that proper emergency procedures be established and made 
known to ali persorme~ involved in handling it Notify safety personnel of ethylene dichloride spills or leaks and implement 
containment procedures. Relmve and eliminate all possible sources of ignition such as heat, sparks, and open flames from the 
area. Cleanup personnel should use protection against inhalation of vapors and contact with liquid. Contain spills by using 
an absorbent material such as dry sand or vermiculite. Use nonsparking tools ” mix waste material thoroughly with 
absorbent and place it in an appropriate contain;;~or dtsposal 
waste to sewers or open waterways. WASTE 

Flush trace res$ues wath large amounts sf water. Do not flush 
POSAG Consxdcr reclamation, recycling, or destructmn rather than disposal 

in a landfill. Waste may be burned in an approved incinerator equipped with an afterburner and a scrubber. Follow Federal, 
state, and local regulations. 
Ethylene dichloride is designated as a hazardous substance by the EPA (40 CFR 116.4). Ethylene dichloride is mported in the 
1983 EPA TSCA Inventory. 
EPA Hazardous Waste Number (40 CFR 261.33): UO77 
EPA R 
Aquatic 3 

ortable Quantity (40 CFR 117.3): 5000 lbs (2270 kgs) 
oxicity Rating, TLm %: 1000 - 100 ppm 

~ ._.,., 
~sE,~~~si~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.,.......,.... ___,..... ,...._._.......... i . iiii~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.:~~~~~~~~~~;~~~~~~~~~~ . . . . . . . _._:. (..~ .._...... ~~;~;~~.;~;~ ;.. ~~...i...i.~..~.~..~~~.~.~,,.~~~~~~..~.~ 
,~tj8~.+ o-,.y <>. , < % *, 

s!XAGIZB Store ethylene dichloride in tightly closed containers in a cool, dry, well-ventilated area away 
from sources of ignition. Protect containers from physical damage and from exposure to excessive heat Avoid direct physical 
contact with strong acids, bases, oxidizing agents, and reducing agents. SPECIALHANDIMG/SIYIRAGE: Use nonsparking 
tools. Outside or detached storage is preferred. Store and handle ethylene dichloride in accordance with the regulations 
concerning OSHA class IB flammable liquids. -G w: During tmnsfer operatioos involving ethylene 
dichloride, the liquid and its vapors must not be exposed to nearby sources of ignition from engineering systems that am not 
explosion proof. Preplan emergency response procedures. 
TRANSPORTATION DATA (per49 CFR 172.101-2): 
DOT Hazard Class: Flammable Liquid DOT Shipping Name: Ethylene Dichloride 
D(YT Label: Flammable Liquid DCYTIDNo.UN 1184 
IMO Class: 32 lM0 Label: Flammable Liquid, Poison 

References: 1-9, 12, 19,21,26,43,47,73,87-102. CK 

_ 
. . . 

CoPyright Q August 1, 1987 



L Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
I (518)377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 703 
1,2-Dichloroethylene 

Issued: 4/90 

l,2-Dicbloroe&ylene Description: An industrial solvent composed or ou% c1s- ana 40% trans-isomers. Both isomers, cis R 1 NFPA 
md trans. am made by partial chlorination of acetylene. Used as a general solvent for organic materials, lacquers, dye 
:xtraction, thermoplastics, organic synthesis, and perfumes. The trans-isomer is more widely used in industry than either 
he &-isomer or the mixture. Toxicity also varies between the two isomers. 
Xher De&nations: CAS No. 0540-59-O; C,H,Cl,; acetylene dichloride; ci.r-1,2-dichloroethyiene; sym-dichloroethylene; 

HMIS 
H 2 
F 3 

r~s-1,2-di&oroethylene, dioform. - - - 
Clanufacturer: Contact your supplier or distributor. Consult the latest ChemicalweekSuyers’ Glcidec”, for a suppliers list. 

R 1 
pPG* 
‘sec.8 .,.....,.....,..... . . . . . . . ..A.. ii....... . . . . . . . . . 

~~~~~~~~:j’:i~~~~~~~~~, 

1,2-Dichloroethylene, ca 100% 

OSHA PEL ACGIH TLV, 1989-90 Toxicity Data* 
B-hr TWA: 790 mg/m’, 200 ppm’ TLV-TWA: 790 mg/ms, 200 ppm Rat, oral, LD& 770 mg/kg; toxic effects not yet reviewed 

Frog, inhalation, TG 117 mg/m’ inhaled for 1 hr affects the 
NIOSH REL, 1987 peripheral nerve and sensation (flaccid paralysis without 
790 mg/m’, 200 ppm anesthesia); behavior (excitement); lungs, thorax, or 

respiration (respiratory depression) 

* See NIOSH, RTECS (KV9360000), for additional toxicity data. 
~~~~~~,~.~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~.~~:~.~~~~~~~~~~~~~~~~~~ 
: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f ._.._.. ,.... >, ..,.,., .____,. :n . . . . . . . . . :c . 
Boiling Point: 119 ‘F/48 ‘C Molecular Weight: 96.95 glmol 
Melting Point: -56 to -115 ‘F/-49 to -82 ‘U Specific Gravity (IZO = 1 at 39 ‘F/4 ‘C): 1.27 at 77 ‘F/25 ‘C 
Vapor ‘hressure: 180 to 264 torr at 68 ‘F/20 ‘C 
Vapor Density (Air i 1): 3.4 

Water Solubility: Insoluble 

Appearance and Odor: A colorless, low-boiling liquid with a pleasant odor. 

Extinguishing Media: Use dry chemical, Co,, halon, water spray, or standard foam. Water may be ineffective unless used to blanket the fire. 
Unusual Fire or @xplo&n Hazards: This material’s vapors am a dangerous fm hazard and moderate explosion hazard when exposed to any 
heat or ignition source or oxidizer. 
Special Fire-fighting Procedures: Since fue may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-presun mode and a fully encapsulating suit. Vapors may travel to heat or ignition sources and flash 
back. Stay upwind and out of low areas. Be aware of runoff Born fue control methods. Do not release to sewers or waterways. 
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SmbRfty/Pofymerimtfon: Thii material is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerixation cannot occur. 
Chemical Incompatibilities: Thii material is incompatible with alkalies, nitrogen tetraoxide, difluoromethylene, strong oxidizers, and dihy- 
pofluorite. W&n in contact with copper or copper alloys or by reaction with Potassium hydroxide, explosive chlotoacetylene may be released. 
Conditions to Avoid: Addition of hot liquid to cold 1,2dichloroethylene may cause sudden emission of vapor that could flash back to an ignition 
source. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of 1,2-dichloroethylene can produce highly toxic fumes of chlorine 
(Cl-). 
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Carcinogenicity: Neither the NTP, IARC, nor OSHA lists 1,2dichloroethyleoe as a carcinogen. 

-Summary of Risks: 1,2-Dichloroethylene’s most important effect is its irritation of the central nervous system (CNS) and narcosis. This material 
:s toxic by inhalation, ingestion, and skin contact. It is also irritating to the eyes. The trans-isomer at 2200 ppm causes nausea, vertigo, and 
burning of the eyes. The trans-isomer is twice as potent as the &-isomer. If renal effects occur, they are transient. 
Medlcal Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Central nervous system, eyes, respiratory system. 
P&nary Entry Routes: Inhalation, ingestion, skin and eye eontact 
Acute Effects: Inhalation of 1,2dichloroethylene causes narcosis, respiratory tract irritation, nausea, vomiting, tremor, weakness, central nervous 
depression, and epigastric (the abdomen’s .upper midregion) cramps. Contact with the liquid causes eye and skin (ou.prolonged contact) irritation. 
Ingestion causes slight depression to deep narcosis. 
Chronic Effects: None reported. 
FIRST AID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: Quick4 remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. Have trained personnel administer 10095 oxygen, preferably 
with humidification. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have a coruciom person drink 1 to 2 glasses of 
water, then induce repeated vomiting until vomit is clear. 
After first aid, get appropriate in-plant, paramedic, or commuhity medkai support. 
Physician’s Note: Intravenous injections of calcium gluconate may relieve cramps and vomiting. Treat central nervous system effects syrnpto- 
matically. 
i~~~~~,~~~~~~~~?~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~,~~~~~~~~~~~~~~~~~~~~~~ 
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Spill/Leak: Design and practice a 1.2-dichlomethyfene spill control and countermeasure plan (SCCP). Notify safely personnel, remove all heat 
and ignition sources, evacuate hazard area, and provide adequate ventilation. Cleanup personnel should protect against vapor inhalation and skin 
or eye contact. Absorb small spills on paper towels. After evaporating the 1,2dichloroethylene from these paper towels la a fume hood, bum the 
paper in a suitable location away from combustible material. Collect and atomize large quantities in a suitable combustion chamber equipped with 
an appropriate effluent gas cleaning device. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 26133) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4). Reportable Quantity (RQ): 100 lb (45.4 kg) [* per RCRA. See. 3001, per Clean 
Water Act, Sec. 307(a)]t 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Zl) 
t Listed as 1,24mu4chtoroHhy1eae. 
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Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and faceprotection regulations (29 CFR 1910.133). 
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. ‘For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warnlng: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or mpeated skin contact. 1,2-dllhloroethylene attacks some 
forms of plastics, rubber, and coatings. 
Ventilation: provide general and local explosion-proof ventilation systems to maintain airborne concen h-at& below the OSHA PEL and 
ACGIH TLV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by eontrolling it at its 
source.(ior) 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet or applying cosmetics. 

.. ~~~~~~~~~~~~ia~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ....... . ..... . ................... ._:. .... :.: ................................................................................................................................. .__ ................................................................................................................ ........................................................ ................... 
Storage Requirements: Store in tightly closed containers in a cool, well-ventilated ama away from all incompatible materials (Sec. 5) and 
oxidgmg materials. Outside or de&h&l storage is preferred. If stored inside, place containers in a standard flammable liquids storage cabinet or 
room. Protect containers from physical damage. 
Engineering Controls: Avoid vapor inhalation and skia and eye contact. Use only with adequate ventilation and appropriate personal protective 
gear. Institute a respiratory protection program that includesregular training, maintenance, inspection, and evaluation. 1,2dichloroethylene is a 
dangerous fire hazard. All engineering systems should be of maximum explosion-proof design and electrically grounded and bonded. 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, 127.136.137 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CM; Medical Review: UT Hard&, MD P 
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Material Safety Data Sheet 
from Genium’s Reference Collection 

Genium Publishing Corporation 
1145 Cat&n Street ,-- ----- 

No. 385 

. ETHYL BENZENE 
(Revision A) 

Schenectady, NY 12303-1836 USA Issued: Au 
OE~!!IIHO CORP. Revised: If 

ust 1978 
IQ\ 777 QQCC ovember 1988 
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)eserlptlon (Otlgln/Uses): Used as a solvent and as an intermediate in the production of styrene monomer. 2=0 

Ither Designations: Phenylethane; Ethylbenzo,l; CzHsC& CAS No. 0100-41-4 w 
NFPA 

rIanufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicahveek HMIS 
buyers’ Guide (Genium ref. 73) for a list of suppliers. 2! 3 

R 1 
1 ? 

Yiee NIOSH, RTECS (DAO7tlOOOO), for additional data with references.to 
.eproductive, irritative, and mutagenic effects. 

OSHA PELs 
8-Hr TWA: 100 ppm, 435 mglm’ 
15 Min STEL: 125 ppm, 545 mg/m’ 

ACGIH TLVs, 1988-89 
TLV-TWA 100 ppm, 435 mg/ms 
TLV-STEL: 125 ppm, 545 mg/m’ 

Toxicity Data* 
Human, Inhalation, Tc,: 100 ppm (8 Hrs) 
Rat, Oral, LD,: 3500 mg@ 

3olIlng Pohrtr 277’F (136’C) 
tieltlng Point: -139’F (-9X!) 
Vapor Pressure: 7.1 Tons at 68’F (2o’C) 
Vapor Density (Air = 1): 3.7 
b Volatile by Volume: Ca 100 

Moleeuhw Weight: 106 Grams/Mole 
SolublIlty in Water (%): Slight 
Speclflc Gravity (IZO = 1): 0.86258 at 77’F (25’C) 

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

Extinguishing Medla: Use foam, dry chemical, or carbon dioxide to put out ethyl benzene fin-es. A water spray may be ineffective in ex- 
tinguishing the fm, because it can scatter and spread the burning liquid. Use water spray to cool f&exposed containers of ethyl benzene, to 
disperse ethyl benzene vapor, and to protect personnel attempting to stop an ethyl benzene lesk. Unusual Fire or Explosion Hazards: This 
liquid can readily form explosive vapor-air mixtures, especially when heated. Ethyl benzene vapor is heavier than air and may travel a con- 
siderable distance to a low-lying source of ignition and flash back to its orlgln. Spedal Fire-flghtlng Procedures: Wear a self-contained 
breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode. 

. . . . . . . . . . . . . . . . . . . . ‘;‘~‘; . ;‘,.” i...:~...~ ‘.....“..............~ ~...~~; ,.‘. :~ . . . . . . . . . . .._ ..; 
S~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~:. , .,. 
Stabllltv/Polvmerlzatlon: Ethyl benzene is stable in closed containers during routine operations. Hazardous oolvmerizatioa cannot occur. 
Chemical In~ompatibllitles: Hazardous chemical reactions can occur betwe& ethyl benzene and strong ox&&g agents. acids, ammonia, 
and bases. Conditions to Avoid: Avoid any exposure to sources of ignition such as heat, sparks, open flame, and lighted tobacco products, 
etc., and to incompatible chemicals. Use caution when entering confined spaces, particularly low-lying areas where explosive concentration! 
of ethyl benzene vapor may be present. Provide good ventilation to such areas to prevent the concentration of this vapor. Hazardous Prod- 
ucts of Decomposltlon: Thermal-oxidative degradation can include toxic gases such as carbon monoxide and/or aromatic hydrocarbon gase 

Carclnogenlclty: Ethyl benzene is not listed as a carcinogen by the NTP, IARC, or OSHA. 
Summary of Risks: Ethyl benzene vapor is severely irrit&to the eyes and to the mucous membranes of the respiratory system. Sus- 
tained inhalation of excessive levels can cause depression of the central nervous system (CNS) characterized by dizziness, headache. 
narcosis, and coma. Skin contact with liquid ethyl benzene causes irritation; dermatitis and defattiag can also develop. The acute oral toxicit 
of ethyl benzene is low; however, ingestion of it presents a serious aspiration hazard. Aspirating,even a small amount into the lungs can 
result in extensive edema (lungs filled with fluid) and hemorrhaging of the lung tissue. No systemic effects are expected at the levels that 
produce pronounced. unignorable, disagreeable skih and eye irritation. The TLVs cited in section 2 are set to prevent this intolerable 
irritation. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respiratory system, an 
CNS. Primary Entry: Inhalation, skin contact Acute Effects: irritation of the skin, eyes, and respiratory system. Also, cardiac-rhythm dis 
turbance due to sensitization; acute bronchitis, bronchospasm, pulmonary and laryngeal edema; euphoria; headache; giddiness; dizziness; 
and incoordination, as well as possible depression; confusion; and coma. Chronic Effects: None reported. First Aid: Eyes. Immediately 
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flush eyes, including under the eyelids, gently but thoroughly with flooding amounts of running w&r for at least I5 minutes. Skin. Rinse 
/‘Ye affected area with plenty of water, the0 wash it with soap and water. Inhalation. Remove the exposed person to fresh air; restore and/or 

lpport his or her breathing as needed. Have qualified medical personnel administer oxygen as required. Ingestlon. Unlikely. Should 
this type of exposure occur, the aspiration hazard must be co&lend. Do not induce vomiting unless directed to do so by a physician. To 
prevent aspiration by spontaneous vomiting, keep the victim’s head low (between his or her knees). Get medical help (In plant, para- 
medic, community) for all exposures. Seek prompt medical assistance for further treatmenb observation, and support after frrst aid. Note 
to Physlclan: Professional judgment is required as to whether or not to induce vomiting because of the possibility of aspiration. A gastric 
lavage may bc administered,~followed by saline catharsis, if this procedure is appropriate to the specifi~incident. Monitor cardiac and - 
pulmonary functions. 
$~~~~~~~~~~.~~~~~~~~~~,~~I~~~,~~~~~~~~~~;~~~~~~~~~~~~~~~~~~~~ 
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Spill/Leak: Notify safety personnel, evacuate unnecessary personnel, eliminate all sources of ignition immediately, and provide adequate 
explosion-proof ventilation. Cleanup personnel need protection against skin or eye contact with this liquid as well as inhalation of its vapor 
(see sect. 8). Contain kuge spills and collect waste or absorb it with an inert material suih as sand, earth, or vermiculite. Use nonspa~king 
tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways. Waste 
Dhposai: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations. 
OSHA Designations 
Listed as an Air Gmtaminant (29 CFR 1910.1OCO Subpart z). 
EPA Designations (40 CFR 302.4) 
CJ3tCL.A Hazardous Substance, Reportable Quantity: 1000 Iba (454 kg). per the Clean Water Act (CWA), 09 311 (b) (4) and 307 (a). 

s~~~~~~~~~~sl~~~~~~~~~~:~I~~~~~~~~~~I:~~~~~ ,...: c I? ?, I Vh?....L 
Goggles: Always wear protective eyeglasses or chemical safety goggles. ‘Where splashing is possible, wear a full face shield. Follow 
OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator per Genium reference 88 
for the maximum-use concentrations and/or the exposure limits cited in section 2 Follow OSHA respirator regulations (29 CFR 1910.134). 
For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying 
respirators will not protect workem in oxygen-deficient atmosphcrcs. Other: Wear impervious gloves, boots, aprons, and gauntlets, etc., to 
prevent prolonged or repeated skin contact with this material. Ventilation: Install and operate general and local maximum, explosion-pmof 
ventilation systems powerful enough to maintain airborne levels of this material below the OSHA PEL standard cited in section 2. Local 
exhaust ventiation is preferred because it’prevents dispersion of the contaminant into the general work area by eliminating it at its source. 
Consult the latest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emergency eyewash stations, 
Tety/quick-drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact lensu pose a special 

&; soft lenses may absorb i&ants, and all lenses concentrate them. Do it wear contact lenses in any work area. Remove eontami- 
&ed clothing and launder it before wearing it again, clean this material from shoes and equipment Comments: Practice good personal 
hygiene; always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, br applying cosmetics. 
Keep it off your clothing and quipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do nof 
%t, drink, or smoke in any work area. Do not inhale ethyl benzene vapor. 
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Storage/Segregation: Store ethyl benzene in closed containers in a cool, dry, well-ventilated area away from sources of ignition and 
strong oxidizers. Protect containers from physical damage. Special Handling/Storage: Outside, isolated, detached, or remote storage is 
recommended for large quantities of ethy1 benzene. Isolate bulk storage areas from acute fire hazards. Engineering Controls: Make sun 
all engineering systems (production, transportation) are of maximum explosion-proof design. To prevent static sparks, electrically ground 
6nd bond all containers, pipelines, etc., used in shipping, transferring, reacting, production, and sampling operations. Other: Use safety 
:apS for transferring small amounts of ethyl benzene. 

kansportatlon Data (49 CJ?R 172.101-2) 

DOT Shlpplng Name: Ethyl Benzene 
DOT Hazard CIass: Flammable Liquid 
ID No. UN1175 
DOT Label: Flammable Liquid 
DOT Packaging Exceptions: 49 CFR 173.118 
DOT Packaging Requirements: 49 CFR 173.119 

IMO Shipping Name: Ethylbenzene 
IMO-Hazard Class: 3.2 
IMO Label: Flammable Liquid 
IMDG Packaging Group: II 

References: 1.26,38,84-94, 100. 116. 117. 120. 122. 
-> Judgmenfs as to the ruitabiIi(y of informalion herein for punhasu’s purpwa ant 

n~~~rarily p~rcb+set’~ responsibility. Themfore. lllhough reasonable cam ha 
Prepared by PJ Igoe, BS 

boa lakea in (he prepamtioa of such information. ‘Gcnium Publishing Corp. 

0xhd.F DO w~rmtitr, makes no reprcsea(a(iom and ossumcs w Rspaaribilky 
Industrial H&e Review: DJ Wilson, CIH 

U 10 IhS accUx2cy or suitability of such infwmalioa for application to 

pt%h~9dr inkadcd purposes or for conscquxvxs of ils use. , Medical Review: W Silverman, MD 
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-LNAm: METHYL ETHYL KETONE 

! ;ITHER DFSIGNATIO~ MEIC, Butanone. ZButanone. Ethyl Methyl Ketone, CH3COCH2CH3, 
ASTM D740, CAS #GO78-93-3 

y.. :.. .:.. ;,.;,j; .,:.I ; ; .:, :.2(Y) 

HMIS A 
Hl 
F3 
Rl 

MANUFACTURER/SUPPLIER: Available from many suppliers, including: 1 PPE* 

Ashland Chemical Company, Industrial Chemicals & Solvents Div., PO Box 2219, Columbus, OH 43216; 
*seesect. 

* Current OSI-IA PEL and ACGIH (1985-86) TLV. 
NIOSH (1978) proposed a lo-hr TWA of 200 ppm. 

8-hrTWA 200 ppm* or 
590 mg/m3 

Human, InhalationTCLo: 
100 ppml5 min. 

Rat, Oral, LD50: 
2.7 g/kg 

Rabbit, Skin, LD50: 
I3 gflcg 

Material Safety Data Sheet 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303- 1836 USA 

(5 18) 377-8855 
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GENIUM PUBLISHING CORP. Revised: March 1986 

,:,: 

Vapori+essure @ 2o’C . . . 72 Volatiles, vol. a i.. ca 100 
Vapor Density (Air = 1) . . . 2.5 Evaporation Rate (BuAc = 1) . . . 5.7 
Viscosity @ 25”C, cp ._ 0.40 Freezing Point . . . -122.8”F (-86-C) 
Solubility in Water @ 2o”C, wt % . . . 27.1 Molecular Weight . . . 72.12 

Annearance and odoc Colorless liquid with a moderately sharp, fragrant, mintlike odor. Unfatigued, odor recognition 
threshold (100% of test panel) is 6-10 ppnx 

_: :.: 

Flash Point and Method 1 Autoignition Temp. 1 Flammability Limits In Air 
20°F (-67°C) CC I 960’F (5 16’C) I 8 by Vol. 1.8 10.0 

EXTINGUISHING MEDIA: Dry chemical, carbon dioxide, alcohol foam, water spray. Use water spray to disperse vapors and 
to flush spills away from exposures. A stream of water can scatter flames. Water may be ineffective in extinguishing fire but 
should be used to help control fire and keep fireexposed containers cool. Methyl ethyl ketone is a dangerous fire hazard and 
a moderate explosion hazard when exposed to heat or flame. Vapors can flow along surfaces to a distant ignition source and 
flash back. 

Methyl ethyl ketone is a stable material in closed containers at room temperature under normal storage and handling 
conditions. It does not polymerize. 

This material is an OSHA Class IB Flammable Liquid. It is incompatible with oxidizing agents that can cause spontaneous 
ignition and violent reaction. Ignition is caused by reaction with potassium t-butoxide. 

Thermal-oxidative degradation products can include carbon monoxide, carbon dioxide, and various hydrocarbons. 

MEK can attack many plastics, resins, and rubber. 



No. 303 3/86 METHYL ETHYL KETONE 

Methyl ethyl ketone is not listed as a carcinogen by the NTP, IARC, or GSHA. Inhalation of methyl ethyl ketone vapors can 
irritate the eyes, nose, and respiratory tract. Exposure to high concentrations will produce headache; dizziness; and, in 
extreme cases, unconsciousness. It can have a narcotic effect; however, its irritancy wilI often preclude exposure to narcotic 
concentrations. Prolonged or repeated skin contact may cause drying, cracking, irritation, and dermatitis. Eye contact may 
cause irritation and burning sensations. Ingestion can irritate the digestive tract; ingestion of several ounces can cause 
narcosis and acidosis.** 
FJRST: w COW Wash area of contact with soap and water. Remove contaminated clothing immediately. 
EYE CGNTACX Immediately wash with plenty of water, including under the eyelids. If irritation persists, get medical 
attention. m: Remove victim to fresh air. If required, restore breathing. Keep warm and at rest Get immediate 
medical attention! m: If victim is conscious and medical help is not readily available, give him 3 glasses of water 
or milk to drink to induce vomiting. Get medical help as soon as possible* with special attention to acidosis.** 

* GET MEDICAL ASSISTANCE = In plant, paramedic, community. Get medical help for further treatment, observation, and 
support after fust aid, if indicated. 

** P.G. Kopelman, “Severe Metabollic Acidosis After Ingestion of Butanone,” Brir. Med. J. 286 (1986):21 

(explosion-proof) ventilation. 
Cleanup personnel should use protection against inhalation of vapors and contact with liquid. Use foam to control vapors. 
Contain spills using absorbent material (dry sand or vermiculite). Use nonsparking tools. Mix well and place in appropriate 
container for disposal. Flush trace residues with much water. Do not flush to sewers or open waterways. 

DISPOSaL: Follow Federal, Waste may be burned in an approved incinerator or disposed of by a licensed disposal firm. 
state, and local regulations. 
EPA Hazardous Waste No. U159 (40 CFR 261); the primary hazardous properties of MEK are ignitability and toxicity 
(40 CFR 261.33). 

of 100 Ifm @near feet per minute). Exhaust fans and other electrical services must be of explosion-proof construction. 
For emergency andnonroutine work above the TLV an approved, full-facepiece, organic-vapor, canister gas mask is 
recommended, but for unknown concentrations or those above or about 3000 ppm, seIf+mtained or air-supplied respirators 
(Positive pressure) are needed. 
Use chemical safety goggles where liquid contact with the eyes is possible. Do not use contact lenses when working with 
solvents; soft lenses may absorb irritants and all lenses concentrate them Use impervious gloves. Where splashing may 
occur, use a face shield, apron, and other protective clothing as needed to prevent skin contact. An eyewash station must be 
available near the workplace. A safety shower is desirable when large amounts of this material are used. Methyl n-butyl 
ketone has caused neurotoxic effects, and studies have shown that MEK may trigger these effects. (K. Saida, et aL, .I. 
Neuropathology and I&p. Neurology 35 [May 19761: 207). 

interconnected and grounded for Iiquid transfers to prevent static sparks. Storage and use areas should be No Smoking areas. 
Use nonsparking tools. SmalI amounts should be handled in approved safety cana with proper labeling. Emptied containers 
may retain hazardous product residues (vapor or liquid). ElectricaI services must meet code requirements. 
Avoid skin and eye contact. Avoid breathing vapors. Do not ingest Avoid contact with copper or copper-bearing materials. 
Wash thoroughly after handling. 

. . m. Flammable Liquid IQ&: UN1193 I&$ Flammable Liquid 

Data Source(s) Code: l-9,12,14,19-21,23,26,27,34,38,47,82,84. CK 
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Material Safety Data Sheet. 1-e~ I No. 310 

from Genium’s Reference Collection 
Genium Publishing Corporation 

1145 CataIyn Street 
Schenectady, NY 12303-1836 USA 6 

I 
Issued: Se tember 1985 

CENIUM PIJBUSHING CORP. Revised: rs ovember 1988 

METHYLm CHLORIDE 
1 (Revision F) 

rlaterlal Name: METI-IYLBNE CHLORIDE 
kscriptlon (OrlglnAkes): Used widely in paint removers, as a solvent for plastics, as a degreasing 
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20 
gent, in propellant mixtnre-s for aerosol sprays, and as a blowing agent in foams. . 

HMIS 
Xher DesIgnatIons: Dichloromethane; Freon 3p, Methane Dichloride; Methylene Bichloride; R 1 NFPA 
vIethylene Dichloride; C$C!$ CAS No. 0075-09-2 if : 

VIannfacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicahveek 
RO f; 
PPG* 

3uyers’Guide (Genium ref. 73) for a list of suppliers. *See sect 8 K 1 

SE~~~~~~~~~~~~~~~~~~~~s~~~~~~~:~~~:~~~~~~,~~~~~~~~~~~~ 

, 
OSHA PEL ACGIHTLV, 1988-89 Toxicity Data* 

&Hour TWA: 500 ppm TLV-TWk 50 ppm, 175 mglmf Rat, &al, LQ,: 2136 mgkg 
Ceiling: 1000 ppm Acceptable Maximum Peak (Adopted 1988-89) Human, Inhalation, TC,: 500 ppm (8 Hours) 

above the Ceiling: 2000 ppm for 5 Minutes in 
Any ‘L-Hour Period 

*See NIOSH, RTECS (PA8050000), for additional data with references to irritative, reproductive, mutagenic, and tumotigenic effects. 
.,,.....,., ~ .,... ;.~~.; . . . . i’ I . . . . . . . . . . . r~ i.,. ~.“y,..$;‘)..~;w,z,> . . ;.)3; . . . . . . . . ..#. ;... *, ,i; .i .~~. . ..~~. . . . . . . . . . . . . . . i” :;;..> . . . . . ;y<;.$.y.. 

~~~~~~~~~~~~~~~~~~~~~~~~~~ I 
Boiling Point: 103.55.F (39.75’0 at 76 Tons 
Melt& Point: -142’F (-96.7’C) 

Molecular Weight: 84.94 Grams/Mob 
SoIubUlty In Wkr (%): 1% by Weight 

Vapor Density (Air = 1): 2.9 Specifk Gravity RO = 1): 13255 at 68’F (20X!) 
Vapor Pressure: 440 Tom at 77’F (25C) % Volatile by Volume: Ca 100 

Appearance and Odor: A clear, colorless, volatile liquid; distinctive, penetrating, ethereal odor. The odor wiII not serve as a useful 
warning property because concentrations of 100 ppm are not easily perceptible. Most persons can detect this odor at above 300 ppm 

1 Autoignition Temperature .1033’F (556%) 1 LELZ 12% v/v I UEL: 19% v/v 
Extingnlshing Media: *Methylene chloride Is not flammable under ordinary conditions. However, flammable vapor-air mixtures CM 

form at approximately 212’F (1OOC). Use water spray to cool fm-exposed containers and to flush spills away from exposures. Use 
extinguishing agents that will put out the surrounding fxe. Unusual Fire or Explosion Hazards: Methylene chloride vapor is heavier 
than air and may collect and concentrate in low-lying, confined spaces. The high vapor pressure of methylene chloride means that when it 
is spilled, its vapor concentration in air can increase rapidly. If this vapor is heated, an explosion hazard is associated with the vapor-air 
mixture. Containers of this material may rupture violentlj if they am involved in fii. Special Firetfighting Procedures: Wear a self- 
contained breathing apparatus @CBA) with a full facepiece operated in the pressure-demand or positive-pressure mode. 

.,. ::’ .‘. :i”.y..G.; . ..A......... r; . . . . . . . . :‘yoq.v.yp- . . . . . . .._ ;- _./i... . . . . . ..i....~.................l............l .,_ : _ . ,., : . c <: : ., . . : : . : q. i B~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I I>* *..*r Lb, -...>~,.$+.&.j+..d. ,, > 
Stability/Polymerization: Methylene chloride is stable in closed containers during routine operations. Hazardous polymerization cannot 
occur. Chemical Incompatibliitles: Methylene chloride can react dangerously with nitrogen tetroxkie, liquid oxygen, potassium, sodium, 

sodium-potassium alloys, lithium, potassium hydroxide with N-methyl-N-nitroso urea, potasshun t-butoxide. and finely powdered ahi- 

num and magnesium. Conditions to AVOW Avoid all exposure to sources of ignition, heat, and incompatible chemicals. prolonged 
exposure to water may cause hydrolysis to highly corrosive hydrochloric acid when the temperature is above 140’F (60-C). In oxygen- 
enriched atmospheres or when heated (>212’F [lOOC]), methylene chloride vapor can be readily ignited. Hazardous Products of 
Decomposition: Exposure to high temperature (from open flame, hot surfaces, uninsulated steam lines, welding arcs, etc.) can produce 
toxic and corrosive thermal-oxidative products of decomposition such as hydrogen chloride, carbon monoxide, and even small quantities of 
phosgene gas, which is extremely poisonous. 

. . . . . . . . . . . /......._.. . ..,.. . . . . . . .,.. . . . . . . . _..,.. . . . . . . . . . . . . . . . . . . . ..,. . . . . . . .., . . . . . . . . . . . i.. . . . . . . . . . . . . . . . . . . . . . .__. ,_i. . . . . . . . . . . . .I.. :.;.:.:.;.:.,;.:.:.:.~:~:.:.: . . . . . :...x. ~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:i~~~~~~~~~ 

Carcinogenicity: Methylene chloride is listed as a suspected human carcinogen by the ACGlH (which classifies it as a group A2 

carcinogen). S&nary bf Risks: Accidental contact of liquid methylene chloride with skin or eyes causes painful irritation and possible 
bums if not promptly removed. Exposure by way of contamioated gloves, clothing, or paint remover formulations can produce these same 
irritant effects. Long-term exposure to mild or moderate doses of methylene chloride may cause a delayed (24 to 48 hours) onset of 
dizziness, headache, mental confusion, slurxcd speech, double vision, and sleeplessness. Medical recovery can be slow. Overexposure to 
methylene chloride can cause elevated levels of carboxy hemoglobin in the blood (this same effect results from overexposure to carbon mon- 
oxide). Medical Condltlons,Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respiratory system CNS, 
liver, kidneys, and blood. Primary Entry: Inhalation, skin contact/absorption. Acute Effects: Headache, giddiness, stupor, irritability, 
fatigue, tingling in the limbs, and narcosis that is not usually fatal if the exposure is terminated before anesthetic death occurs. Chronic 
Effects: The ACGIH classification of this material as a suspected human carcinogen implies that cancer is a possible effect of chronic 
exposure to methylene chloride. FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with 



soap and water. Inhalatlon~Removc the exposed person to fresh a$ restore and/or supporthis or he;breathing as needed. Have qualified 
medical personnel administer oxygen as required. Note to Attending Physlclan: Do not administer adrenalin. Ingestion. Unlikely. Should 
this type of exposure occur, do not induce vomiting because of the danger of aspiration. If spontaneous vomiting should occur, position the 
exposed person’s head below his or her trunk to resist aspiration. Get medical help (III plant, paramedic, community) for all exposures. 
Seek prompt medical assistance for further treatment, observation, and support after fast aid. Note to Physlclan:. Absorbed methylene 
chIoride is stored in body fat and metabolizes to carbon monoxide. This produced carbon monoxide increases and sustains carbo~yhemo- 

globin levels in the blood, which concommitantly reduces the oxygen-carrying capacity of the blood. NIGSHadvises preplacement and 
annual medical exams that emphasize liver, kidney, eye, skin, CNS, and respiratory system functions and a complete blood count. Simultane. 
ous exposure to tobacco smoke, alcohol, and carbon monoxide, along with heavy manual labor, increases the body burden of a worker as we1 
as the toxic hazards of the methylene chloride. In significant exposures, selurn methylene chloride levels am of no clinical importance. 
Neurologic and hepatic status as well as carboxy hemoglobin should be monitored. 

explosion-proof v&la&. Cleanup personnel need pm&&on against this liquid’s contact wiGthe skin or eyes &well as inhalation-of its 
vapor. Contain large spills and collect waste or absorb it with an inert material such as sand, earth, or vermiculite. Use nonsparking tools to 
place waste liquid or absorbent into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways. Waste 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations. 
OSHA Designations . . 
Listed as an Air Contaminant (29 CFR 1910.1000 Subpart 2). 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, NO. UO80 
CERCLA Hazardous Substance, Reportable Quantity: 1000 Ibs (454 kg), per the Clean Water Act (CWA), 8 307 (a), and the Resource 
Conservation and Recovery Act (RCRA), 0 3001. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow &HA 
eye- and face-protection regulations (29 CFR 1910.133). Resplratar: Use a NIGSH-approved respirator per Genium reference 88 for the 
maximum-use concentrations and/or exposure liits cited in section 2. Follow QSHA respirator regulations (29 CFR 1910.134). For 
emergency or nonroutine operations (spills or cleaning reactor vess& and storage tanks), wear an SCBA. Wamlng: Air-purifying respira- 
tors will nat protect workers in oxygen-deficient atmospheres. Other: Wear impervious neoprene, PVA, or Viton gloves, boots, aprons, and 
gauntlets, etc., to prevent any skin contact with liquid methylene chloride. Ventllatlon: Install and operate general and local maximum, 
explosion-proof ventilation systems powerful enough to maintain airborne levels of acetone below the exposure lhnits cited in section 2. 
Local exhaust ventilation is preferred because itprevents dispersion of the contaminant into the general work area by eliminating it at its 
SOMX. Consult the latest edition of Genium reference 103 for detailed recommendations. Floor or sump ventilation may be necessary. 
Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work areaa. Contami. 
nated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate them Do not wear 
contact lenses in any work area. Remove contaminated clothmg and launder it before wearing it again; clean thii material from shoes and 
equipment. Other: Because the health effects of carbon monoxide and methylene chloride am additive (see sect 6), workplaces should be 
equipped with automatic sensing equipment that identifies workroom atmospheric levels of both of these materials. Comments: Practice 
good personal hygiene; always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or appIying 
cosmetics. Keep it off your clothing and equipment. Avoid transfemhg it from your hands to your mouth while eating, drinking, or smoking 
Do not eat, drink, or smoke in any work area. Do not Inhale methylene chloride vapor. 

sour-c& of i&i~on, strong oxidize&, caustics, and incompatible che&als’(see sect 5). Protect co&iers from physical damage. 
Special Handling/Storage: Prevent moist air from entering storage containers. Provide ventilation at the floor level in storage areas 
because methylene chloride vapor is denser than air. Installation of a dry& and a safety seal on each tank is recommended. Aluminum is 
not recommended for use as a storage material; appropriate storage materials include galvanized iron, black iron, or steel. Engineering 
Controls: Make sure all engineering systems (production, transportation) are of maximum explosion-proof design. Electrically ground and 
bond all containers and pipelines used in shipping, transferring, reacting, production, and sampling operations to prevent generating static 
sparks. 
Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Dichloromethane or Methylene Chloride 
DOT Hazard Class: ORM-A 
ID No. UN1593 
DOT Packaging Requlrementsr 49 CFR 173.605 
DOT Packaging Exceptions: 49 CFR 173.505 

IMO Shipping Name: Dichloromethane 
IMO Hazard Class: 6.1 
IjMO Label: Saint Andrew’s Cross (X)* 
IMDG Packaging Group: III 

*Harmful-Stow away from Foodstuffs. 
References: 1, 26, 38.8494, 100. 116,. 117,120, 122. 

Judgments as lo the s&ability of infcnwtion hemin for purdwr’r purposes UC 
necessarily pnrchasc~‘s nqonribilily. Tbexfox~, &hough re.?sonabIe un has 

Prepared by PJ Igoe, BS 

Industrial Hygiene Review: DJ Wilson, CIH 
aa to the az&acy or suitability of such information for application to 
purchaser’r LIcoded pupma or for contquenws of ifs usa , MedicalReview: MJHardies,MD 



Material Safety Da’ta Sheet No. 683 

from Genium’s. Reference Collection 
,-\ Genium Publishing Corporation FOLYCHLORINATED BIPHENYLS 

1145 CataIyn Street (I’CBs) 
I Schenectady, NY 12303-1836 USA 

(518~177-RR55 GENIUM PUBLISHING CORP. Issued: November 1988 

Material Name: POLYCHLORINATED BIPHENYLS (PCBs) 

Description (OrigInRIses): Commercial PCBs are mixtures that were once widely manufactured by combining chlorine 
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3lo 

gas, iron filings, and biphenyls. Their high stability contributes to their intended commercial applications and their accidental, - 
long-term adverse environmental and health effects. PCBs are useful as insulators in electrical equipment because they 
are electrically nonconductive. Their distribution has been limited since 1976. The Amclor PCB codes identify PCBs by 

Genium 

type. The fit two digits of a code indicate whether the PCB contains chlorinated biphenyls (12). chlorinated terphenyls, (54). or 
both (25.44); the last two digits indicate the approximate percentage of chlorine. Found in insulating liquid, synthetic rubber, plasticizers, 
flame retardants, floor tile, printer’s ink, paper and fabric coatings, brake linings, paints, automobile body sealants, asphalt, adhesives, 
electrical capacitors, electrical transformers, vacuum pumps, gas-transmission turbines, heat-transfer fluids, hydraulic fluids, lubricating and 
cutting oil, copying paper, carbonless copying paper, and fluorescent light ballasts. 
Synonym: Chlorodiphenyls 

Other Designations (Producer, Trade Name, Nation): Monsanto, Aroclor@ (USA, G~Britaiu); Bayer, Clophen* (German Democratic 
Republic); Prodelec, PhenoclotD, Pyralend (France); Kanegafuchi, Kanechlop; Mitsubishi, Santotherm* (Japan); Caffaro, FencloP (Italy). 

Trade Name CAS No. RTECS No. Trade Name CAS No. RTECS No. HMIS 
Aroclors 01336-36-3 TQ13.50000 Aroclor 1242 53469-21-9 TQ1356000 Hl RI 
Aroclor 1016 12674-11-2 TQ1351000 A&or 1248 12672-29-6 TQ1358000 Fl I3 
Aroclor 1221 11104-28-2 TQ13.52000 Aroclor 1254 11097-69-l TQ1360000 RO Sl 
Aroclor 1232 11141-16-5 TO1354000 Amclor 1260 11°96-82-5 TQ1362000 F’PG* K 1 

PCB-42% ChIorlne/Aroelor 1242 PCB-54% ChlorinelAroclor 1254 All PCBs’Aroclors 
CAS No. 53469-21-9 CAS No. 11097-69-l CAS No. 1336-36-3 
OSHA PEL (Skin’) 
8-Hr TWA: 1 mg/m’ 

OSHA PEL (Skin*) NIOSH REL 1977 

ACGM TLV (Skin’), 1988-89 
8-Hr TWA: 0.5 mg/d IO-Hour TWA: 0.001mg/m3 

TLV-TWA: 1 mg/m’ 
ACGM TLV (Skin*), 1988-89 Toxicity Data** 
TLV-TWA: 0.5 mg/m’ Mouse, Oral, LD,: 1900 mglkg 

*This material can be absorbed through intact skin, which contributes to overall exposure. 
**See NIOSH, RTECS (Genium ref. 90), at the locations specified in section 1 for additional data with references to tumorigeaic, 
reproductive, mutagenic, and initatIve effects. 

:%%,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ “:~~~~~~~~~~~:~~: yxj;.;.;;, :I:, i. :‘.::;I: ; ::, j.. 1. .::; ;. ::$J; ! ‘$$$I .$;i:;gj 
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Boiling Point: Ranges from 527’F (275X) to 725-F (385’C) % VolatlIe by Volume: Ranges from 1.2 to 1.6 
SolubIIity In Water (%): Insoluble 
Pour Point: Ranges from -3l’F (35’C) to 87.8-F (31’C) 

MolecuIar Weight (Average): Aroclor 1242: 258 Grams/Mole 
Amclor 1254: 326 Grams/Mole 

Appearance and Odor: Clear to light yellow mobile oil to a sticky resin; a sweet “aromatic” odor. As the percentage of chlorine increases, 
the PCB becomes thicker and heavier; e.g., Aroclor 1254 is more viscous than Aroclor 1242. 

““““%’ sE~~I~~~~~~I~~~~~~~~~~~sI~~~~~~~~~~~~~~~~,:i: 

Flash Point* 1 AutoIgnItion Temperature: Not Found 1 LEL: Not Found 1 UEL: Not Found 
Extlngulshlng Medla: Use water spray/fog, carbon dioxide (CO,). dry chemical, or “alcohol” foam to extinguish fiis that Involve poly- 
chlorinated biphenyls. Although it is very difficult to ignite PCBs, they ate often mixed with more flammable materials (oils, solvents, etc.) 
Unusual Fire or ExpIasion Hazardsr If a transformer containing PCBs is involved in a fire, its owner may be. required to report the inciden 
to appropriate authorities. Consult and follow all pertinent Federal, state, and local regulations. Special I?IIe-fightlag Procedures: Wear 
a self-contained breathing apparatus @CBA) with a fuII facepiece operated in the pressure-demand or positive-pressure mode; fire fighters 
must also wear a complete set of protective clothing. Comments: The hazards of PCB fires am associated with the possibility of their being 
released into the environment where they and their products of degeneration can pose serious long-term health risks. These potential 
problems are heightened by the PCBs’ resistance to biological and chemical degradation and by the possibility that they will contaminate. 
underground water systems (see sect. 5) 

*Ranges from 284-F (140-C) to 392-F (2OOC). 

Stability/Polymerization: Polychlorina;ed biphenyls are very stable materials. Hazardous polymerization cannot occur. 
Chemical IncompatlblIitlea: PCBs can react dangerously with sodium or potassium. These reactions are part of an industrial process used 
to destroy PCBs; however, people have been killed by explosions at PCB treatment, storage, and disposal sites. Conditions to 
Avoid: Limit human exposure to PCBs to the lowest possible level; especially avoid contact with skin. Hazardous Products of Deeom- 
positoo: Thermai-oxidative degradation of PCBs can produce toxic gases such as carbon monoxide, chlorine, chlorinated aromatic frag- 
ments, phenolics, aldehydes. and hydrogen chloride. Incomplete combustion of PCBs pmduces toxic compounds such as polychlorinated 
dibenzofuran (PCDF, the major product of combustion), and polychlorinated dibenzo-p-dioxin (PCDD or dioxin). 
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,k. arciuogeolclty: The EPA lists PCBs as carcinogens, and the IARC classifies them as probable human carcinogens (group 2B). 
nmary of Risks: Effects of accidental exposure to PCBs include acaeform eruptions; eye discharge; swelling of the upper eyelids and 

’ 
, peremia of the conjuactiva; hyperpigmentation of skin, nails, and mucous membrane; chlomacae; distinctive hair follicles; fever; hearing 

difficulties; limb spasms; headache; vomiting; and diarrhea, PCBs are potent liver toxins that can be absorbed through unbmken skin in 
hazardous amounts without immediately discernible pain or discomfort, Severe health effects can develop later. IO experimental animals, 
prolonged or repeated exposure to PCBs by any route results in liver damage at levels that are less than those reported to have caused cancer 
in rodents. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, eyelids, blood, liver. 
P&nary Entry: Inhalation, skin contact/absorption. Acute Effects: Skin and eye irritation, acoeform dermatitis, nausea, vomiting, 
abdominal pain, jaundice, liver damage. Chronic Effects: Possible cancer (evidence of this is inconclusive); reproductive effects (jaundice, 
excessive secretion of tears, dermal chromopexy); and hepatitis. FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, 
gently but thoroughly with flooding amounts of running water for 15 minutes. Skin: Rinse exposed skin with flooding amounts of water; 
wash with soap and water. Inhalation. Remove the exposed person to fresh air; restore and/or support breathing as needed. Have qualified 
medical personnel administer oxygen as required. Ingtition. Induce vomiting by sticking your finger to the back of the exposed person’s 
throat. Have him or her drink 1 to 2 glasses of milk or water. Get medical help (In plant, paramedic, community) for all exposures. 
Seek prompt medical assistance for further treatment, observation, and support after fmt aid. Note to Physician: PCBs are poorly metabo- 
lized, soluble in lipids. and they accumulate in tissues or organs rich in lipids. Liver function tests can help to determine the extent of body 
damage in exposed persons. If electrical equipment containing PCBs arcs over, the PCBs or other hydrocarbon dielectric fluids may 
decompose and give off hydrochloric acid (HCl), a potent respiratory irritant. 

Spill/Leak: Treat any accidental release of PCBs as an emergency. An SPCCP (spill-prevention control and countesmeawre plan) must be 
formulated before spills or leaks occur. PCBs are resistant to biodegradation, soluble in lipids, and chemically stable; as such they have 
become significant contaminants of global ecosystems. Releases of PCBs require immediate, competent, professional response from trained 
personnel. Each release situation is unique and requires a specifially designed ckanup reqonse. General recommendations include adher- 
ing to Federal regulations (40 CFR Part 761). Notify safety personnel, evacuate nonessential personnel, ventilate the spill area, and contain 
the PCBs. All wastes, residues, and contaminated cleanup equipment from the incident are subject to EPA requirements (40 CFR 761). 
Consult your attorney or appropriate regulatory officials for information about reporting requirements and disposal procedures. Waste 
Disposal: Contact your hazardous waste disposal firm or a licensed contractor for detailed recommendations, especially when PCBs are 
unexpectedly discovered. Follow Federal, state, and local regulations. PCBs are biomagaified in the food chain; i.e., their concentration 
increases at each link. The disposal of PCBs or of PCB-contaminated materials is strictly regulated; violations of applicable laws can result 
in tines, lawsuits, and negative publicity. Warning: Accidental spills of PCBs that may affect water supplies must be reported to Co& 
Guard personnel at the National Response Center, telephone (202) 426-2675. 
TSHA Designations 

:ted as an Air Contaminant (29 CFR 1910.1000 Subpart Z). 
5PA Designations (40 CFR 302.4) 
CERCLA Hazardous Substance, Reportable Quantity: i0 lbs (454 kg), per the Clean Water Act (CWA), 88 311 (b) (4) and 307 (a). 
~~,..“.,..A’: .A....... ..-. . . . . . . . . . . . . . . . . . . . . . . . A.... :‘; . . . . . . . . . . . . . . . . ,,* ,,,.,, . . . . . . . . . . . . i..............,.......................,.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $...%%- . . . . .i..i _\.. . . ..i........ . . . ................_. .A.......... ,.......,....... y ,+.. ;’ .......,.,.....,........... < _....... A. ......,...,.............................................................,...,.................. ., .......,...,.. y ..... ~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of PCBs is Possible, wear a full face shield. 
Follow OSHA eye- and face-protections regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator per Geuium 
reference 88 for the maximum-use concentrations and/or exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 
1910.134). For emergency or nonroutine operations (leaks or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Aii- 
purifying respirators will no; protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and 
gauntlets, etc., to prevent any contact of PCBs with your skin. Ventilation: Install and operate general and local maximum, explosion-proof 
ventilation systems powerful enough to maintain airborne levels of this material below the OSHA PEL standards cited in section 2 Local 
exhaust ventilation is preferred because it prevents dispersion of the contamination into the general work area by eliminating it at its source. 
Consult the latest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emergency eyewash stations, 
safety/quick-drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special 
haz@; soft lenses may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contaminated 
clothing and launder it before wearing it again; clean this material from your shoes and equipment. Heavily soiled clothing must be properly 
discarded in a manner consistent with applicable regulations. Comments: Practice good personal hygiene; always wash thoroughly after 
using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics. Keep it off your clothing and equipment. 
Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do nof eat, drink, or smoke in work amas. 

.,...,......... . . . . .._..___.__._..._.......... ~~~ . . . . . 
~~~~~~~~~~~~~~~~~~:~~~~~~~~:~~~~~::~Cr~~~ : . . . . . . . . . . . . . . . . ..i .,. . . . . ../......../ . . . . . . . . . . .., .., ..A . . .., ..I x.1..>> . . 
Storage Segregation: Store PCBs in closed containers in a cool, dry, well-ventilated area. Protect containers from physical damage. 
Special Handling/Storage: AU storage facilities must have adequate containment systems (dikes; elevated, nonporous holding platforrmi; 
retaining walls) to prevent any major release of PCBs into the environment. Carefully design and implement these extra precautions now; do 
not wait until you have to respond to.an accidental release of this material. 
Transportation Data (49 CFR 172.101-2; PCBs were the first materials to be directly regulated by Congress by way of TSCA in 1976.) 
DOT Shipping Name: Polychlorinated Bipheoyls IMO Shipping Name: Polychlorinated Bipheayls 
DOT Hazard Class: ORM-E IMO Hazard Class: 9 
ID No. UN 23 115 IMDG Packaging Group: II 
YT Packaging Requirements: 49 CFR 173.510 

..efereoces: 1, 6.26,38, 84-94, 100, 101.~116. 117, 120, 122. 

Prepared by PJ Igoe, BS; Industrial Hygiene Revlew: DJ Wilson, CJH; Medlcal Review: W Silverman, MD 
._ -_.-.. .-.-. - - .--- 
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A 
A 

GEMJ u PulnJs+wG CORP. 

I-MIS 
I-II2 3 

Iy: 3 
49 

2 0 

R:O 

OTHER- Methyl Benzene, Methyl Benxol, Phenylmethane, Toluol, 
C7H8, CAS #0108-S&3 

MANUFACTURERISUPPLIER: Available from many suppliers, including: 
Allied Corp., PO Box 2C64R, Morristown, NJ 07960; Telephone: (201) 4554400 
Ashland Chemical Co., Industrial Chemicals 8z Solvents Div., PO Box 2219, 
Columbus, 0H;Telephonez (614) 889-3844 

Tolucne 

* Current (1985-86) ACGIH TLV. The GSHA PEL is 200 ppm with an 
acceptable ceiling concentration of 300 ppm and an acceptable 
maximum peak of 500 ppm/lO minutes. 

* * Skin designation indicates that toluene cao be absorbed through intact 
skin and comribute to overall exposure. 

.:;i,:$y : _.,.,.,. (j::j _. ::.:::...: . . . .,.,. ..,:. i...: .,..., 

Cal00 

* ** Affects the mind. 

Evaporation 1 

PPE* 
*See sect. 8 Rl 

I 3 
s2 
K4 

Mr TLV: 100 ppm, or 
175 mg/m3* (Skin)** 
Marti&~;z~z~~~~~~- 

100 ppm: Psychotropic* ** 

Rat; oral, LD50: 5000 mg/kg 
Rat, Inhalation, LCLO: 
4000 ppml4 hrs. 
Rabbis Skin, lD50: 14 g&kg 

- - r - - - - - - - - - - - - - - - _  

Human, Eye: 300 ppm 
X’S.. ‘l”..‘:‘:~.,.......‘.~: . . . . . . . . . :.~.~~~~~~:~~~~~.~.:;:~:~~:.:~~:::: :.:.: c ,:.: :.:.:,,. ..,, ,.,.,.,/ .“:: ,. $&>>.j&:.~.:<.: i........... “‘:::.:!“.~,:.I’:‘.:.:.::“‘~ .’ : < . . . . . . . . . . . . “““‘.‘.‘.Z . . . . , . . . ‘,)‘_ ...~.,,‘,.-i,,__ _, __ ,,,,,_ ,, ._ : : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :: ,_._.) :.:.:. :.: . . . . . ,:, _. ,:,, 
lte(BuAc=1)“.2.24 

vapor Prcssum @ 20-C. mm Hg . . 22 
Water Solubility @ 20X!, wt. % .w 0.05 

Speoific Gravity (Hz0 = 1) . . . 0.866 
Melting Point . . -139T (-9572) 

Vapor Density (Air = 1) . 3.14 Percent Volatile by Volume _. ca 100 
Molecular Weight . . 92.15 

rice ad da Clear, c010tiess liquid with a characteristic aromatic odor. The odor is detectable to most individuals in 
the range of 10 to 15 ppru Because olfactory fatigue occurs rapidly upon exposure to tolueoe, odor is not a good warning 

property. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ $~@;$yEII@ ~$Jp~~R~ 

Flash Point and Method 1 Autoignition Temp. Flammability Limits In Air 
40’F(4’C) CC I 896’F (48o’Cl 8 by Volume 1.27 7.1 

EXTINGUISHING hlEpIB: Carbon dioxide, dry chemical alcohol foam. Do not use a solid streamof water because the stream 
will scatter and spread the fm. Use water spray to cool tanks/containers that am exposed to fm and to disperse vapors. 
UNUSUAL This OSHA class IB flammable liquid is a dangerous fne hazard. It is a moderate fii 
hazard when exposed to oxidizers, heat, sparks, or open flame. Vapors are heavier than air and may travel a considerable 
distance to an ignition source and flash back 
SPECIAL Fire fighters should wear self-contained breathing apparatus with full faccpicce 
operated in a positivepressure mode when fighting fires involving toluene. 

I’~:isE~~Io~~~~~~~~~~~~~~~~~~:~~~:~~~~~~~~~~~~~,:~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~:~~~~~~~.~ ,: ; .y:,.< ,:$ < . . 
CHEMICAL INCGMB Toluene is stable in closed containers at room temperature under normal storage and 
handling conditions. It does not undergo hazardous polymerization. This material is incompatible with strong oxidizing 
agents, diiitrogen tetraoxide, silver perchlorate, te&ar&rometbane. and uranium hexafluoride. Contact with these materials 
may cause fm or explosion. Nitric acid and toluene, especially in the presenceof sulfuric acid, will produce nitrated 
compounds that are dangerously explosive. 

CONDITIONS TO AVOID: Avoid exposure to sparks, open flame, hot surfaces, and all sources of heat and ignition. Toluene 
will attack some forms of plastics, rubber, and coatings. Thermal decomposition or burning products carbon dioxide and/or 
carbon monoxide. 



rritkion of the eyes, nose, upper re~piratbry tract, and skin. Exposure to 200 ppm for 8 hours caukmild fatigue, 
weakness, confusion, lacrimation (tearing) and paresthesia (a sensation of prickling, tingling, or creeping on the skin that 
has no objective cause). Exposure to higher concentrations may cause headache, nausea, dizkess, dilated pupils, and 
euphoria, and, in severe cases, may cause unconsciousness and death. The liquid is irritating to the eyes and skin. Contact 
with the eyes may cause transient comeal damage, conjunctival irritation, and burns if not promptly removed. Repeated 
and/or prolonged contact with the skin may cause drying and cracking. It may be absorbed thmugh the skin in toxic 
amounts. Ingestion causes irritation of the gastrointestinal tract and may cause effects resembling those from inhalation of 
the vapor. Chronic overexposure to toluene may cause reversible kidney and liver injury. -AID: EyE 
Immediately flush eyes, including under eyelids, with running water for at least 15 minutes. Get medical attention if irritation 
persists.* SKIN CONTAa: Immediately flush skin (for at least 15 minutes) while removing contaminated shoes and 
clothing. Wash exposed area with soap and water. Get medical attention if irritation persists or if a large area has been 
exposed.* INHALATION: Remove victim to fresh air. Restore and/or support breathing as required. Keep victim warm and 
quiet. Get medical help.* JNGESJTON: Give victim 1 to 2 glasses of water or milk. Contact a poison control center. Do not 
induce vomiting unless directed to do so. Transport victim to a medical facility. Never give anything by mouth to B person 
who is unconscious or convulsmg. + GET MEDICAL ASSISTANCE = In plant, paramedic, community. Get medical help 
for further treatment, observation, and support after fmt aid, if indicated. 

WJ .EA& Remove all sources of heat and ignition. Provide maximum Notify safety personnel of large spills or leaks. 

explosion-proof ventilation. Limit access to spill area to necessary personnel only. Remove leaking containers to safe 
place if feasible. Cleanup perso- need protection against contact with liquid and inhalation of vapor (see wt. 8). 
B Absorb small spills with paper towel or vermiculite. Contain large spills and collect if feasible, or 
absorb with vermiculite or sand. Place waste solvent or absorbent into closed containers for disposal using nonsparking 
tools. liquid can be flushed with water to an open holding area for handling. Do not flush to sewer, watershed, or waterway. 
COMMEW Place in suitable container for disposal by a l.iccnsed contractoror bum in an approved inciirator. Consider 
reclaiming by distillation. Contaminated absorbent can be buried in a sanitary landfilL Follow all Federal, state, and lccal 
regulations. TLm 96: 100-10 ppm Toluene is designated as a hazardous waste by the EPA. The EPA (RCRA) HW No. is 
U220 (40 CFR 261). The reportable quantity (RQ) is 1000 lbs1454 kg (40 CFR 117). 

~~~i~~~~~~~~~~~~~~~~~~~~~~~~~i r,Q..C,(.<..T>,~ .&.. 
zprovide general and local exhaust ventilation to moetTLV requirements. Ventilation fans and other electrical service must be 

.aonsparking and have an explosion-proof design. Exhaust hoods should have a face velocity of at least 100 lfm @near feet 
per minute) and be designed to capture heavy vapor. For emergency or nonroutine exposures whem the ‘ILV may be exceeded, 
use an organic chemical cartridge respirator if concentration is less than 200 ppm and an approved canister gas mask or self- 
contained brcathingappiaatuswithw1facepi~ifconccn~onisgnaterthan2oOppm. 
Safety glasses or splash goggles should be worn in all work areas. Neoprene gloves, apron, face shield, boots, and other 
appropriate protective clothing and equipment should be available and worn as necessary to prevent skin and eye contact 
Remove contaminated clothing immediately and do not wear it until it has been properly laundered 

Eyewash stations and safety showers should be readily available in use and handling areas. 

Contact lenses pose a special hruardl soft lenses may absorb i&ants and all lenses concentrate them. 

~~~~~~~~.~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~,~~~~~,~~~~~~~~~~.~~~~~~~~~ 
*<a/ +>J&>* 1 &,c$> <>.,,~ y ,>p, I , I, 

STORAGE SEGREGATION: Store in a cool, dry, well-ventilated area away from oxidizing agents, heat, sparks, or open flame. 
Storage areas must meet OSHA requirements for class IB flammable liquids. Use metal safety cans for handling small amounts. 
Protect containers from physical damage. Use only with adequate ventilation. Avoid contact with eyes, skin, or clothing. Do 
not inhale or ingest Use caution when handling this compound because it can be absorbed through intact skin in toxic 
amounts. SPECIAL Ground and bond metal containers and quipment to Prevent static sparks when 
making transfers. Do not smoke in use or storage areas. Use nonsparking tools. ENGINEERING CONTROLS: Pmplacement 
and periodic medical exams emphasizing the liver, kidneys, nervous system, lungs, heart, and blood should be provided. 
Workers exposed to concentrations greater than the action level (SO ppm) should be examined at least once a year. Use of 
alcohol can aggravate the toxic effects of toluene. 

Emptied containers contain product residues. Handle accordingly! m: 
Toluene is designated as a hazardous substance by the EPA (40 CFR 116). DOT Classification: Flammable liquid. UN1294. 
Data Source(s) Code: l-9,12,16,20,21,24.26.34,81,82. CR 

Indust. Hygiene/Safety 



Material Safety Data Sheet 
from Genium’s Reference Collection 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady. NY 12303-1836 USA 

No. .679 

l , l ,ZTRICHLOROETHANE 

Issued: November 1988 

Description (Origin/Uses): Prepared by the catalytic chlorination of ethane or ethylene. Used as a 
solvent for fats, waxes, natural resins. and alkaloids. 

Other Designations: l3-Trichloroethane; Ethane Trichloride; Vinyl Trichloride; CH$!iCHC4; 
CAS No. 0079-00-5 

Genium 
HMIS 
H 1 R 1 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek ix nm 
I 4 

Buyers’ Guide (Genium ref. 73) for a list of suppliers. 

8-Hr TWA: 10 ppm, 45 mg/m3 
ACGJH TLV (Skim*), 1988-89 

TLV-TWA: 10 ppm, 45 mg/m’ 
N’IOSH REL 

Lowest Feasible Level 
Toxkity Data** 

Rat, Oral, LD,: 580 mg/kg 
Rat, Inhalation, LC,: 500 ppm (8 Hrs) 

*This material can be absorbed through intact skin, which 
contributes to overall exposure. 
**See NIOSH, RTECS (KJ3150000), for additional data with 
references to irritative, tumorigenic, and mutagenic effects. 

SE,~~I~~~~~~~~~$I~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~:~~~~~~~~~~::~~.:i:~~~i--:i~izii:’::i;i.:r: 
I. . . . . . .__ .,. _.,. “.,.~ . . . . . . .._. ,. . . .y,. . . . . . . . . . . . . . . . . . . .: . . . . .,. .,..,.. . . . . . . . . ,... .,....., . . . . . . . . . . . 

Boiliug Point: 237°F (114°C) Molecular Weight: 133 Grams/Mole 
Melting Point: -33°F (-36’C) Solubiiity in Water (%): Insoluble 
% Volatile by Volume: 100 
Vapor Pressure: 19 Torrs at 68-F (2o’C) 

Specific Gravity WO = 1): 1.4416 at 68’F (2o’C) 

Appearance and Odor: A colorless, nonflammable liquid; sweet, pleasant odor resembling chloroform. 

1 Autoignition Temperature* 1 LEL* 1 UEL* 
BxtIngr&drIng Media: * 1.1,2-Trichloroethane does not burn. Use an extinguishing agent such as “alcohol” foam, water spray, carbon 
dioxide, or dry chemical to put out the surrounding fine. 

Unusual Fire or Explosion Hazards: None reported. 

Special Pie-fighting Procedures: Wear a se&contained breathing apparatus (SCBA) with a full facepiece operated in the pressure- 
demand or positive-pressure mode to protect against the harmful effects of the surroundiig fire. 

Chemical Incompatibilities: 1,1,2-Trichlomethane can react dangerously with strong caustics such as sodium hydroxide and 
chemically active metals such as sodium, potassium, powdered magnesium, aluminum, and sodium-potassium alloys. 

Conditions to Avoid: Prevent exposure to these incompatible materials. 

Hazardous Products of Decomposition: Thermal-oxidative degradation of this liquid can produce toxic gases such as carbon 
monoxide (CO) and oxides of chlorine (ClO‘). 



No. 679 1,1,2-TRICHLOROETHANE 11/88 

‘rcinogenicity: 1,1,2-Trichloroethane is not listed as a carcinogen by the NTP, 1AR.C. or OSHA. 
,mmary of Risks: Inhaling 1.1.2~trichloroethane vapor or absorbing the liquid through the skin depresses the central nervous system 

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

I 

Judgments as to the suitability of information herein for purchaset’s purpow are 
necessarily punh&s responsibilily. Therefore, although reasonable we has 

Prepared by PJ Igoe, BS 
been taken in the prepara!ion of such information, Genium Publishing Cop. 
extends no warranties, makes no represer&ations and assumes no nsponsibility 

Industrial Hygiene Review: DJ Wilson, CII-I 
as to the accuracy or suitability of such information for application lo 

D Medical Review: W Silverman, h4D 

(CNS), which can progress Gn&osis. Administrationof this liquid G expelmental an-&&s has produced liver damage (fatty degeneration) 
and has induced cancer of the liver in mice. 1,1.2-Trichloroethane is 10 to 20 times more toxic than the trichloroethylene congener. Medical 
Conditions Aggravated by Long-Term Exposure: Persons with a history of chronic respiratory, liver, or kidney disease may ’ 
be at increased risk from exposure to this liquid. PrepIacement questionnaires are recommended. Target Organs: Skin, eyes, CNS, respira- 
tory system, liver, and kidneys. Primary Entry: Inhalation, skin contact/absorption. Acute Effects: Irritation of skin, eyes, nose, throat, 
and mucous membranes; and anesthesia manifested by CNS effects such as headache, dizziness, drowsiness, and incoordiiation. Chronic 
Effects: Liver and kidney damage and eventually coma and death may occur. Removal from exposure will reverse this progression. 
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. Keep the exposed person warm and at rest until medical help is available. Ingestion. Unlikely. Get medical help (in plant, 
paramedic, community) for all exposures. Seek prompt medical assistance for further treatment, observation, and support after first aid. 

. . 
:S~~~OM~~~~:B,~~~~~~~~~~~~~~~~$,~,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~ 

SpiJVLeak: Notify safety personnel, evacuate unnecessary personnel, and provide adequate ventilation. Cleanup personnel should wear 
protective clothing and equipment (see sect. 8). Soak up the spilled 1,1,2-trichloroethane onto a suitable absorbent such as vermiculite or 
sawdust and place it into containers suitable for disposal. Waste Disposal: Contact your supplier or a licensed contractor for detailed rec- 
ommendations. Follow 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 Waste, No. U227 
CERCLA Hazardous Substance, Reportable Quantity: 1 lb (0.454 kg), per the Clean Water Act (CWA), 5 307 (a); and the Resource 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow OSHA 
‘e- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per Genium reference 88 for the 

maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For 
emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying respira- 
tors will not protect workers in oxygendeficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets, etc., to prevent 
skin contact with 1,1,2-trichloroethane. Ventilation: Install and operate geueral and local ventilation systems powerful enough to maintain 
airborne levels of this material below the OSHA PEL standard cited in section 2 m 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 fol 
detailed recommendations. Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities 
available in work areas. Contaminated Equipment: Contact lenses pose a special hazard, soft lenses may absorb irritants, and all lenses 
concentrate them. Do not wear contact lenses in any work area. Remove contaminated clothing and launder it before wearing it again; clean 
this material from your shoes and equipment. Comments: Practice good personal hygiene; always wash thoroughly after using this material 
and before eating, drinking, smoking, using the toilet, or applying co&n&s. Keep it off your clothing and equipment. Avoid transferring it 
from your hands to your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any work area. Do not inhale 1,1,2- 
trlchloroethane vapor. 

Storage/Segregation: Store 1,1,2-trichloroethane in closed containers in a cool, dry, well-ventilated area away from incompatible chemi- 
cals (see sect. 5). Special Handling/Storage: Stoiage facilities must have adequate ventilation because this volatile liquid can evaporate 
and build up hazardous concentrations in these areas. 

Transportation Data (49 CFR 172.101-2): Not Listed 



No. 312 
TRICHLOROETHYLENE 

(Revision E) 

GEtdIM PUBUSWU CORP. I 

Issued: July 1979 
Revised: August 1987 

Material Safety Data Sheet 
From Genium’s Reference Collection 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8855 

CHLOROEIHYLENE 
. . . lEscRlpTIoN Prepared from sym-tetrachloroethane by way of eliminating HCl by boiig with lime. 1 
Jsed to manufacture organic chemicals, pharmaceuticals, in degreasing ~IKI dxy cleaning; and as a solvent for 
ids, waxes rubbers, oils, paints, varnishes. ethers, and cellulose esters. . w 

2 0 

-DESIGNATIONS: Ethylene Tricbloride; TCE, Trichlomethene; 1,1 &Txichlomethylene; HMlS 
J2HCl3; NIOSH RTECS #KX4550000; CAS #0079-01-6 
MANUPACrURERlSUPPLIE~ Available from several suppliers, includingz 

H 2 
F 1 R 1 

Dow Chemical USA, 2020 Dow Center, Midland, MI 48640; R 1 I 3 
relephoae: (517) 636-1000; (800) 258CHEM PPE* s 1 
JOMMENTS: Trichloroethylene is a toxic solvent and a suspected occupational carcinogen. *SeesectS K 0 

..:. ., : ._...... ,: ~~~~~~.~~:~~~~~~~~~~::~~:~~~~~~.~~~~~~~~~ - : .: :, ,. ; 

cl Cl 
‘c = d 

Ii ‘cl 

b The TLV-TWA is set to control subjective compIaints such as headache, 
fatigue, and irritability. 

** The TLV-STEL is set to prevent incoordination and other beginning 
anesthetic effects from TCE. These levels should provide a wide margin 
of safety in preventing liver injury. 

*** The OSHA PEL is 300 ppm for 5 minute.s in any 2 hours. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Boiling Point 1.. 188.6’F (87X!) Evaporation Rate . . . Not Listed 
Vapor Pressure . . . 58 Torr at 68-F (20-C) Specific Gravity . . . 1.4649 at 68’F (2OY) 
Water SolubiIity . . . InsolubIe Melting Point . . . -120.64-F (-84.8.C) 
Vapor Density (Air = 1) . . . 4.53 Molecular Weight . . . 131.40 Grams/Mole 

100 1 ACGIH Values 1987-88 

-TWA: 1OOppm 

:pl986 

~~~~~~~~mgfrrt3 

iI lOM&) 
831nMn& Inhalation, TCLO: ;60 ppm/ 

Human, Inhalation, w: 812 mg&g 

Appearance and odor: Colorless, nonfIammabIe mobiIe IIquie sweet&h odor IIke chloroform. 

COMMm TCE is highly soluble in lipids. A high vapor- at rOOrn kmpedme provides the potential for TCE 
vapors to contaminate use areas. 

Flash Point and Method Autoignition Temperature Flammabiity Limits in Air 
Not Listed 77oY (410-C) % by Volume 8% 

-MEDIA: TCE has no flash point in a conventional closed tester at room temperature, but it is moderately 
flammable at higher temperatures. Use dry chemical, carbon dioxide, alcohol foam, or other extinguishing agents suitable for 
the sounding fire. 
CXHA Flammability Class (29 CFR 1910.106): Not Regulated 
UNUSUAL FIBFLEXPrx>SION HAZARDS: During fm conditions TCE emits highly toxic and irritating fumes, including 
hydrochloric acid and phosgene. WCI AL FIRE-FIGmG PR- Wear a self-contained bmx&ing apparatus wifi a 
full facepiece operated in a pressure-demand or anotherpositivepressure mode. At TCE vapor levels of 300-1000 ppm, fire 
fighters who lack the proper respiratory equipment may experience incoordination and Impaired judgment 
DOT Flammability Class (49 CFR 173.115): Not Regulated 

105% 

Comments, below). 
L INCOMP- include magnesium or aluminum powder, NaOH, KOH. or other strong alkaline materials. 

Reactions with alkaline materials may lead to the formation of dangerous explosive mixtures of chloroacetylenes. 
$X?NDlTIONS TO AVOID: When TCE is heated (as in the case with vapor degreasers) or exposed to sutilighf it requires extra 
stabilization against oxidation, degradation, and polymerization. It is slowly decomposed by light when moist. 
PRODUCTS OF HAZARDOUS DECOM- include hydrochloric acid and phosgene under certain conditions at elevated 
temperatures, 
m: TCE is stable under normal handling and storage conditions. and hazardous polymerization is not expected to 
occur. However, failure of the stabilizer at elevated temperatures orotherextreme conditions may allow polymerization to 
take place.. 



No. 312 8/8-l TRICHLOROETHYLENE 
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Tricbloroethylene is listed as a carcinogen by the NTP, IARC, and OSHA. NIOSH recommends that uichloroethylene be treated as an 

,n, 
occupational carcinogen. IARC carcincgemc results are animal suspect, animal positive, and human indeftite. v  
Moderate exposures to ‘ICE cause symptoms similar to those of alcohol inebriatmn. Higher concentrations cause narcotic effec&. Ventricular 
fibrillation has been cited as the cause of death following heavy ex TCE-induced he 
during tests oxhcted by the National Cancer Institute (Chun & .?ir-= P 

cellular carcinomas have been detected in mice 
g News 54 [April 5.1 61~4). Organ systems affected by overexposure to 

TCE am the central nervous system (euphoria, analgesia, anesthesia), degeneration ofthe liver and kidneys, the lungs (tachypnea). heart 
(arrhythmia) and skin (irritation, vesication, and paralysis of tingers when immersed in li 
causing topical dermatitis Certain people appear to experience synergistic effeas from T %E 

uld TCE). Contact with the liquid defats the skin, 
exposure concomitant with exposure to caffeine. 

alcohol, and other drugs. When combined wdh alcohol intake, toxic effects am increased and may cause a red, blotchy facial and upper bcdy 
rash commonly called “degmaser’s flush.” Other reported symptoms of ‘ICE exposun in&de abnormal fatigue, headache, initablbty. gastric 
disturbances, and intolerance to alcohol. Toxic effects from testing of TCE on humans include ballucination.distorted~melxion, somnolence 
(general de 
-: 

ssed activity), and jaundii m Re irato system, central nervuu? system, heart, liver, kidneys, and akin. 
Ingestion, mhal.+m,.&in contad. ~HHeadacfie,vertigo,visualdi~~,tremols,nauseqvomiting. 

derrmtitis+dizziness, dmwsmess, and lmtauon to the eyes, nose, and.thma$ m: None Reported MEDlcAL 
yv: Dseases of the hver, bdneys, lungs, and central nervous system. -AID: EXE CONTACT: 
hnmcdiatel flush e cs, inch&g under the eyelids, gently but thoroughly with 
help* &PI&: a 

lenty of xunning water for at least 15 minutes. Get medical 
Wash thoroughly with soap and water. Remove an 

material from shoes and equipment. Get medical help.* INHAw\TIoN: 
launder contaminated clothing before wearing it againi clean 

needed. Do & give adrenalin to the victim Get medical help.* 
Remove victim to fresh air, restore and/or support his breathmg as 

m Call a poison contml center. Never give anyihing by mouth 
to someone who is unconscious or convulsing. A professional decision regardiig whether or not to induce vomiting is re.&ed. Do not give 
adrenalintothevich Get medical he1 * - - 
*GET MEDICAL ASSISTANCE = IN !%I, PARAMEDIC. CO 
and support after fti aid 

MhNNITY. Get promp medical assistance for further treatmen& observation, 

_coMMENTs: Workers’ responses to TCE vary sigaificaatly because of maay factors, including age, health status, nutrition, and intake of 
alcohol, caffeine. and medicines. Do not uae these substances before, during. or after exposure to ‘IQ. If  a worker displays any of the 
symptoms of exposure to ‘ICE, thoroughly investigate 
environment levels of ICE are responsible. 

all the possible amtnbting factors to determine. if possible, how much thework 

,.. . . ,._ . . . . ., . . . . . . . . . . . . . . ..: . . . . ., . . ~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~:~~:~.~~~~~~~~~~~~~~~~~~~~~~::~::~,~~~~,~~..~~:~~~~~~~, 
. . 

SPILULEAK: Inform safety personnetiof any hichloroethylene s$l or leak and evacuate the area for large spills. Cleanup 
personnel must use respiratory and Iiquid contact protection. Adequate ventilation must be provided. Cot&Ime the spihed TCB 
to as small an area as possible. Do Imf allow it to run off to sewers or open waterways. Pick up spilled TCE with a vacuum 
cleaner or an absorbent such as vermiculite. 
JXZOSAL: Consider reclamation, recycling, or destruction rather than disposal in a landfill. 
Tricblotoethylenc is designated as a hazardous substance by the EPA (40 CPR 116A). 
Trichlomethylene is reported in the 1983 EPA TSCA Inventory. 
EPA Hazardous Waste Number (40 CPR 261.33): U228 
EPA Reportable Quantity (40 CFR 117.3): 1OOOlbs (454 kgs) 
Aquatic Toxicity Rating, TLm 96: Not Listed 

.,.~. . , y ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

: Because of the unresolved controversy about the carcinogenic status of TCB, aII 
existing personal protective equipment and engineering technology should be used to prevent any possibility of worker 
contact with this mat.eriaI. 
(comments: Practice good personal hygiene. Keep material off of your clothes and equipment. Avoid transfer of material 
from hands to mouth while eating, drinkmg, or smoking. 
29 CPR 1910.142. 

Adhere to the sanitation requirements of 29 CFR 1910.141 and 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~, 

B Prevent TCB from consIng into contact with strong caustics such as NaOH; KOH; chemicapy 
active metal Iike Ba, Li, Na, Mg, Ti; and powdered aIuminum or magnesium in acidic solutions. SPECIAL HANDLING/ 
SIY)RAGE: Stem this materiaI in a cool, dry, well-ventilated area. Avoid elevated temperatures because products of toxic and 
corrosive decomposition from TCE may form, Monitor the level of any stabSizer component that may be added to the TCE. 
(Consult the technical data from the supplier to determine the specitics of any added stabihzer.) If applicable, follow the 
supplier’s recommendation concerning properrotation of stock shelf-life requirements, and levels of stat&em. 

NG CGm Avoid collecting aluminum fmes (vety smalI particIes) or chips in a TCE 
vapor degreaser. Monitor TCE stabilizer levels regularly. Only trained personnel should operate vapor degreasers. 
m (per49 CFR 172.101-2): 
DGT Hazard Class: ORM-A DOT ID No. UN1710 IMO Class: 6.1 
IMO Labeh St Andrew’s Cross (X)’ DOT Shipping Name: Trichloroethylene Ixrr Label: None 
* Harmful - Stow away from foodstuffs (IMO Label, Materials of Class 6.1 Packaging Group III). 
References: l-9,12,14,21,73,87-94. PI 
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laterlal Name: VINYL CHLORIDE 4 

49 

2 1 
kscription (Orlgln/Uses): Widely used to make PVC resins and plastics; also used in organic synthesis. - 

Kher Designations: VCM; Vinyl Chloride Monomer; Chlorcethylene; Chloroethene; CIH,CI; CAS No. 0075-01-4 NFPA 
HMIS 

danufacturer: Con&t vour sua~lier or distributor, Consult the latest edition of the Chemiculweek 
hyers’ Guide (Genium rifi 73) f& a list of suppliers. !! 2 R 1 r 4 

R 1 
PPG’ 

Vinyl Chloride, CAS No. 0075-01-I 

*The action level set by OSHA iu 29 CFR 1910.1017 is 05 ppm. Exposures 
above~thii level *are strictly regulated by extensive medical record keeping, 
r~~~+&survefflance, and other requucments. Consult 29 CFR 1910.1017 

**See NlkH, RTECS (No. KU9625000). for additional data with references to 

!jg&gg@ 
Ca 100 

3oiling Point: 61’F (16-c) 
Water Solublllty (%): Insoluble 

8-Hr TWA: 1 ppm* 

ACGIH TLV, X87-88 
TLV-TWA: 5 ppm, 10 mg/m’ 

Toxicity Data** 
Rat Oral. LD%: 500 mgkg 

.h..XXW . ..&.*?.e..m$ *. 
~~~~~~~~~~~~~ 

Molecular Weight: 107 Grams/Mole 
Vapor Density (Air = 1): 2.2 

Appearance and Odor: A colorless gas; mild, sweet odor at high concentrations. 

Flash Point and Method Autoignition Temperature Flammability Limits in Air 
-108.4.F (-78’C ) 882-F (472’0 a; by Volume 3.6% 33% 

Extingukhing Media: Vinyl chloride gas is a severe fire and explosion hazard; treat any fne involving it as an emergency. Try to shut 
off the flow of gas. Use a water spray to protect the personnel attempting this and to cool fm-exposed cylinders/containers of vinyl chloride 

Unusual Fire or Explosion Hazards: This heavier-than-air gas can flow along surfaces, reach distant sources of ignition, and flash 
back. Eliminate sources of ignition in the workplace, particularly in low-lying areas such as sumps, cellars, basement utility rooms, and 
underground piping systems. 

Vinyl chloride is stable in closed, airtight, pressurized containers at room temperature under normal storage and handling conditions. It can 
undergo hazardous polymerization if it is heatcd or reacted with a polymerization catalyst, or if the concentration/activity of the added 
inhibitor becomes too low. 
Chemical Incompatibilities: This material is incompatible with copper, aluminum, and other polymerization catalysts or free radical 
initiators like hydroquinone. 
Conditions to Avoid: Do not allow sources of ignition such as open flame, unprotected heaters, lighted tobacco products, electric spark: 

or excessive heat in work areas. ,Avoid prolonged exposure to air. especially in the presence of certain contaminants, because dangerous levc 
of polyperoxides may accumulate. Avoid exposure to sunlight; if the proper catalytic wndilions occur, the vinyl chloride monomer may EaC 
with itself and undergo an explosive polymerization reaction. Violent ruptures of containers of this gas can occur. 
Hazardous Products of Decomposition: Dqhg fires, vinyl chloride may decompose into toxic gases such as hydrogen chloride, 
carbon monoxide, and phosgene. 
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Q.& ‘, ,t :>/w> ,.y,\ <y (A * 6VN,p , *1,1<, ,.,,A \ 
Vinyl chloride is listed as a carcinogen by the ACGIH, NTP, and lARC with sufficient epidemiological evidence from human studies. 

fi Summary of Rlsks: Vinyl chloride depresses the central nervous system (CNS);causing effects Ulat resemble mild alcohol 
intoxication; however, these effects can progress to narcosis, eventual collapse, and even death as the intensity and/or duration of the 
exposure continues. Tbrombocytopenia (decrease in blood platelets) has been reported following exposures. 
Medical Condltlons Aggravated by Long-Term Exposure: possible liver effects. Target Organs: Respirafory system, 
skin, eyes, kidneys, hematopoietic (blood) system, and-musculoskeletal system. Prlmary Entry: Inhalation. Acute Effects: Head- 
ache, dizziness, lightheadedness, skin and eye irritation. Chronic Effects: Cancer, especially angiosarcoma of the liver. 
FIRST AID: Eyes. Immediately f&h eyes, including usder the eyelids, gently but thoroughly with plenty of running water for at 
least 15 minutes. Skin. Skin contact with liquid vinyl chloride causes frostbite (cryogenic injury). Treat this accordingly. 
Inhalatlon. Remove the exposed person to fresh air, restore and/or support his or ha breathing as needed. 
Ingestion. Unlikely. 
GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after flrst aid. 

Spill/Leak: Treat any vinyl chloride gas leak ar an snergency. preplan emergency responses and make sure all personnel know about 
them. Notify safety persormel, evacuate all nonessential personnel, provide maximum 
of ignition lmme&ately. 

explosion-proof ventilation, and eliminate all sources 

sect. 8). 
Make sure cleanup personnel have protechon against contact tKlth this material and inhalation of its vapor (see 

Waste Dlsposal: Contact your supplier or a licensed contractor for detailed recommendations for dlsposaL Follow Federal, 
state, and local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 SubptiZ) 
Vinyl chloride is specifically regulated by OSHA at 29 CFR 1910.1017 as a suspected carcinogenic agent. 
EPA Deslgnatlons 140 CFR 302.4) 
RCRA H&&us Wa&, No. U043 
CERCLA Hazardous Substance, Reportable Quantity: 1 lb (0.454 kg), per Cleau Water Act (CWA), section 307 (a); Clean Air Act (CAA), 
section 112; and Resource Consecration and Recovery Act (RCRA), section 3001. 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow OSHA eye- and face-protection regulations 
(29 CFR 1910.133). Resplrator: Consult the NI0SI-i Pocket Guia2 to Chemical Hazarak for general recommendations on respirators. 
Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or nonroutine use (leaks or cleaning reactor vessels and storage 
tanks), wear an SCBA with a full facepiece operated in the pressuredemand or positivGpressure mode. Warning: Alr-purifylug 
respirators will not protect workers in oxygen-deficient atmosphaes. Other: Wear impervious gloves; boots; apmns; head covers; and 
clean, impervious, body-covering clothing to prevent any possibility of skin contact with vinyl chloride. All clothing must be flame 
resistant. Ventilation: Install and operate general and local ventilation systems powerful enough to malntaln al&me levels of vinyl 
chloride below the OSHA PEL standard cited in section 2. All ventilation systems must be of maximum explosion-proof design, e.g., 
aonsparking, electrically grounded and bonded. Safety Statlons: Make eyewash stations, safety showers, snd “vasblng facilities 
available in areas of use and handling. Contamlnated Equlpment: Contact lenses pose a special hazard; soft lenses may absorb 
i@tants and all lenses concentrate them. Do not wear contact lenses in any work axea. Other: Design all engineering systems to be 
explosion-proof in areas where vinyl chloride gas may occur. pressure check all pipes and equipment used with this gas and make sun thal 
all connections are leak tight. Comments: practice good pexsonal hygiene; always wash thoroughly after using this mat&L Avoid 

StoragelSegregatlon: Storevinylchloridein acool,dry, well-ventilatedareaawayfromsourccsofignitionaadincompatiblechemlcals. 
Outsideordetachedstoragelsrecommended. Shadecontainersfromradlantheatanddirectsunllght. Special Handling/Storage: Vinyl 
chloride is shipped/stored as a pressurlz&gas in cylinders or tauk cars. Protect these containas against physical damage anti regularly 
inspect them for cracks, lea& or faulty valves. Ground and bond all containers used ln shlppingltransferrlng operations. Store cylinders 
upright; secure them tightly; do not dlag or slide them; move them in a carefully supervl& manner with a suitable band truck. M&&or th 
activity and concentration of the added inhibitor to the vinyl chloride product. Follow your supplier’s recommendations con@rning proper 
shelf life, rotation of inventory, and maintenance of purity. Engineering Controls: Make all engineering systems (vdilati~n,pmd~~tio~ 
etc.) of maximum explosion-proof design. Comments: Perform all operations with vinyl chloride carefully to prevent aceldental ignition 
Do not smoke in any use or storage arca. Maintain the valve protection cap in place until immediately before using vinyl chloride. InsCa a 
check valve or trap i@o the transferral line to preverit a dangerous backflow into the. origii container. Use pressure-reducing regulators 
when connecting cylinders to lower-pressure piping systems. Obtain detailed handling, shipping, and storage information from your 
supplier. A trained chemist or safety specialist familiar with the physical and chemical proper& of this material should be present during 
ail work operations. 
TransportatlonData(49 CFR 172.101-2) 
DOT Shlpplng Name: VinylChloride DOT Label: FlammableGas IMO Label: FlammableGas 
DOT ID No. UN1086 DOT Hazard Class: FlammableGas IMO Class: 2.1 
References: 1.2.12.73.84-94. 

Judgmenta as to the ruilability of inforxnation herein for putiaef~ purpoca M 
acrrstily pmhads rtspwdility. Thc+ore, dthcugb reasonable cam hm Prepared by PJ Igoe, BS 
tea taken in the pqmatioa of such information. Gcnium Fubtiig Corp. 
utcnd¶ no mmntia, makes no rcprtsencrtionr and BS- no rrapomibility Industrial Hygiene Review: DJ Wilson, CIH 
aa to the accuracy or suitability of wch infortndoa for appliutioa to 
putit infmded p~rpoua of for coluc~um~ of its WC , Medical Review: MJ Hard& MD 
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Description (Origin/Uses): Used as a raw material for the production of benzoic acid, phthahc anhydride. isophthslic 3 

and tcrephthahc acids and their dimethyl esters in the manufacture of polyester fibers; in sterihxing catgus with 
2 0 

- 
Canadian balsam as oil-immersion in microscopy; and as a cleaning agent in microscopic tcchniqucs. 49 
Other Deslgnatlons: Dimethylbenzene; Xylol; C,H,,; CAS No. 1330-20-7 NFPA 
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicuhveek HMIS 
Buyers’ Guide (Genium ref. 73) for a list of suppliers. H 2 
Comments: Although there are three different isomers of xylene (ortiro. n&u, andpzu), the health and physical F 3 R 1 

hazards of all three isomers are very similar. This MSDS is written for a xylene mixture of all three isomers, 
I 3 

which is usually commercial xylene. ;pg s 2 
*Seescct.8 K3 

SECTION 2. INGREDIENTS’ AND’RAZARDS 96 .::. EXPOSllRE LIMITS 
Xylene (Mixed Isomers), CAS No. 1330-20-7* 

@Xylene, CAS No. 0095-47-6 
m-Xylene, CAS No. 0108-38-3 
p-Xylene, CAS No. 0106-42-3 

+* 

“Check with your supplier to determine if there are additions, contaminants, or 
impurities (such as benzene) that ate present in reportable quantities per 
19 CFR 1910. 
“‘immediately dangerous to life and health. 
@*** See NIOSH, RTECS (No. ZEZlOOOOO), for additional data with references 
:o reproductive, irritative, and mutagenic effects. 

1DL.H”’ Level: 1000 ppm 

OSHA PEL 
8-Hr TWA: 100 ppm, 435 mg/m’ 

ACGIH TLVs, 1987-88 
TL;V-TWA: 100 ppm, 435 mg/m3 
TLV-SXEL 150 ppm, 655 mg/m’ 

Toxicity Data**** 
Human, Inhalation, TC,: 200 ppm 
Mm, Inhalation, LC : 10000 ppml6 Hrs 
Rat, Gral, ED,,,: 43O#mgfkg 

S EC,TJ() N .3;: : ,J$$$.sIC &E ::,. :&$JJ&;;:~ :j ;; ; >: &‘$,j.z :~.~:+,& ? :.: ;;‘:I;;; :::: :$~.~~~l::~,:~,s,i.~~~~~~~~~~~~~~~~~~~~~~~~ $j+& .., :. . . . .; 

Boiling Point: 275-F to 293’F (135’C to 145’C)* Water Solubllity (%): Insoluble 
Melting Point: -13’F (-WC) Molecular Weight: 106 Gram&fole 
Evaporation Rate: 0.6 Relative to BuAc = 1 % Volatile by Volume: Ca 100 
Specific Gravity (Ii,0 = 1): 0.86 Vapor Pressure: 7 to 9 Torrs at 68’F (2OC) 

Vapor Density (Air = 1): 3.7 

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

*Materials with wider and narrower boiling ranges are commercially available. 
SECTION: 4..:,“F.IRE.~~,‘~~,~~P,~08f~~~~~lsjP:Ai..~~~~~~~.‘~~.~~~~~:~~.~. ~i~I~,...“~i,:~.:,:~~ .~@$$Y~:~.;~: ::;, .-;:.~PPER 

Flash Point and Method Autoignition Temperature Flammability Liits in Air 
8 1-F to 90’F (27-C to 32’C) 867’F (464C) 46 by Volume 1% 7% 

Extinguishing Media: Use foam, dry chemical, or carbon dioxide. Use water sprays to reduce the rate of burning and to cool containers. 

Unusual Fire or Expiosfon Hazards: Xylene vapor is heavier than air and may travel a considerable distance to a low-lying source of 
ignition and flash back. 

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

SE(+jN 5.’ REACTIVITY ‘DATA., ,:.: “.j .y ,.:‘,.: .,)“,-:, .: _,.. ;:..‘: :,>g ,:; ~ ,. ‘;.;;, i...,:‘,.i:,’ ::j .:.. 

Xylene is stable in closed containers during routine operations. It does not undergo hazardous polymerization. 

Chemical Incompatibilities: This material may react dangerously with strong oxidizers. 

Conditions to Avofd: Avoid any exposure tc sources of ignition and to strong oxidizers. 

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

: ; 
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Xyleae is not listed ss a carcinogen bv the IARC. NTP. or OSHA. 
Snmmary of Risks: Liquid x$eae.is a skin h&at&d causes erythema. dryness, sad defattiag; prolonged contact may cause 
blistering. Inhaliag xyleae can depress the central nervous system (CNS), and ingesting it can result ia gastrointestinal disturbance; and 
possibly hematealesis (vomiting blood). Effects on the eyes, kidneys, liver, lungs, and the CNS am also reported. Medlcal Conditions 
Aggravated by Long-Term Exposure: problems with eyes, skia, central nervous system, kidneys. aad liver may be worsened by 
exposure to xylene. Target Organs: CNS, eyes, gastrointestinal tract, blood, liver. kidneys, skin. Prlmary Entry: Iahalatioa. 
skia coatact/absdrption. Acute Effects: Dtzzmess; excitement; drowsiness; iacoordiaatioa; staggering gait; irritation of eyes, nose, 
and throat; comeal vacuolixatioa; anorexia; nausea; vomiting; abdomiaal pain; and dermatitis. Chronic Effects: Reversible eye 
damage, headache, loss of appetite, nervousness, pale skin, and skin rash. 
FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at 
least 15 minutes. Skin. Immediately wash the affected area with soap and water. Inhalation. Remove the exposed person to fresh 
air; restore and/or support his or her breathing as needed. Have a traiaed person administer oxygen. Ingestion. Never give anything 
by mouth to someone who is unconscious or convulsing. Vomiting may occur spoatsaeously, but do not induce it. If vomitmg should 
occur, keep exposed person’s head below his or her hips to prevent aspiration (breathing the liquid xylene iota the lungs). Severe 
hemorrhagic paetunonitis with grave, possibly fatal, pulmonary injury caa occur from aspiring very small quantities of xyleae. 

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

~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Spill/Leak: Notify safety personnel, provide ventilation, aad eliminate all sources of ignition immediately. Cleanup personnel need 
protection against contact with and inhalation of xyleae vapor (se-e sect. 8). Contain large spills aad collect waste or absorb it with aa inert 
material such as saad, earth, or vermiculite. Use noasparkiag tools to place waste liquid or absorbent into closable containers for disposal. 
Keep waste out of sewers, watersheds, and waterways. 
Waste Disposal: Contact your supplier or a licensed contractor for detailed recommeadatioas. Follow Federal, state, and local 
regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart Z) 
EPA Deslgnatlons (40 CFR 302.4) 
RCRA Hazardous Waste, No. U239 
CERCLA Hazardous Substance, Reportable Quantity: 1000 lbs (454 kg), per the Clean Water Act (CWA), section 311 (b) (9) 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splas ’ ~~ssible,wearafullfaceshieldasa 
supplementary protective measure. Follow OSHA eye- aad face-protection regulations (29 1910.133). Respirator; Use a NIOSH- 
approved respirator per the NIOSH Pocket Guide to Chemical Hazards for the maximum-use coaceatmtioas and/or the exposure &a&s 
cited ia section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For emergency oraonroutiae use (leaks or cleaning reactor 
vessels and storage tanks), wear aa SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air 
purifying n@rators will twt protect workers in oxygen-deficient atmospheres. Other: Wear Impervious gloves, boots, aprons. gauntlets. 
etc., as required by the specifics of tbe work operation to prevent prolonged or repeated skin contact with xylene. Ventilation: Install 
and operate general and local maximum, explosion-proof ventilation systems powerful eaough to maintain airborne levels of xylene 
below the OSHA PEL standard cited in section 2. Local exhaust ventilation is preferred because it prevents dispersion of xyleae into 
geaeral work areas by eliminating it at its source. Consult the latest edition of Geaium reference 103 for &tailed recommendations. 
Safety Stations: Make eyewash stations, safety/quick-drench showers, sad washing facilities available ia areas of use aad handling. 
Contaminated Equipment: Contact leases pose a special hazard; soft lenses may absorb irritants and all leases coaceatrate them. Do 
not wear contact leases ia say work area. Rmve contaminated clothing sad launder it before wearing it agaia.; clean xyleae from shoes 
sad equipment. Comments: Practice good personal hygiene; always wash thoroughly after using this -al. Keep it off of your 
clothing and equipment. Avoid transferring it from your hands to your mouth while eatiag, drinking, or smoking. Do not eat, drink, or 
smoke ia any work area. Do not inhale xyleae vapor. 

Storage/Segregation: Store xylene in a cool, dry, well-ventilated urea away from sources of ignition and strong oxidizers. Protect 
containers from physical damage. 

Special Handling/Storage: Make sure all eagiaeeriag systems (productloa, traasportatioa) are of maximum explosion-proof design. 
Ground sad bond ail coatalaers, pipelines, etc., used in shipping. transferring, react&, producing, sad sampling operations. 

Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Xylene 
DOT ID No. UN1307 

DOT Label: Flammable Liquid IMO Label: Flammable Liquid 
DOT Hazard Class: Flammable Liquid IMO Class: 3.2 or 3.3 

h References: 1,2,12,73,84-94,100.103. 

Judgmats as to tha suitability of information herein for putiasu’s purposa am 

I 

necessarily pumhasef: napoasibility. lkmfom, although reasonable care ha.6 
Prepared by PJ Igoe, BS 

been taken in the preparation of such iafomutioo. Genium Publishing Corp. 
utcnds no wuranties, makea no nprrsentatiom rod USUIIKS no responsibility 

Industrial Hygiene Review: DJ Wilson, CIH 
a to the accmwy of &ability of such infonm4w for application to 
lnmhas& intecbded pm-owed or for cooIQ9ucnw of its use. , Medical Review: MJ Hard&, MD 
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