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EXECUTIVE SUMMARY 

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

Site 35. The chemicals that could be associated with this site are based upon site background 

information and include volatile organic compounds (VOW, petroleum hydrocarbons, and 

metals. Some physical hazards associated with this project are from the use of heavy 

equipment (drill rig) and temperature stress. The environmental hazards include the various 

degrees of dangerous flora and fauna. Section 3.0 describes these hazards. 

Air monitoring requirements consists of using a HNu with an 11.7 electron volt (eVI bulb and 

the availability of an oxygen/lower explosive meter, radiation meter, and Drager tubes. 

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

operation, and documentation. 

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

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

results. 
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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. 

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

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

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

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

recommended health and safety procedures (Occupational Safety and Health G,uidance 

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

requirements under OSHA Standard 29 CF’R 1910.120 (Hazardous Waste Operations and 

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

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

Jacksonville, North Carolina, for Site 35, Camp Geiger. 

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 

Indicea for 1991-1992. 

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

Protection During Hazardous Waste Remediation, Van Nostrand Reinhold, New York, 

New York. 1990. 
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Lewis, Richard J., Sr. Hazardous Chemicals Desk Reference, 3rd Edition, Van 

Nostrand Reinhold, New York, New York. 1991. 

NIOSH/OSHA/‘USCG/EPA. Occupational Safety and Health Guidance Manual for 

Hazardous Waste Site Activities. October 1985. 

U.S.C.G. Policy for Response to Hazardous Chemical Releases. USCG Pollution 

Response COMDTLNST-M16465.30. 

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

Disease Control, NIOSH. NIOSH Pocket Guide to Chemical Hazards. June 1990. 

USEPA, Office of Emergency and Remedial Response, Emergency Response 

Division. Standard Operating Safety Guides. June 1992. 

Pre-Entry Requirements 

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

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

l Establish or confirm emergency points of contact and procedures. 

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

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

l Data obtained from the previous site reconnaissance 

l Provisions outlined in this HASP 

l Appropriate safety and health related procedures/protocols. 
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2.0 PROJECT PERSONNEL AND RESPONSIBILITIES 

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

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

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

are outlined below. 

PROJECT MANAGER: Mr. Daniel L. Bonk, P.E. 

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 or conditions. 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 Off&r and other site personnel who will assure 

compliance with the. HASP. 

l Reviewing and approving the information presented in this HASP. 

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

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

of compliance with the HASP. The PHSO will be the primary contact for inquiries as to the 

contents of the HASP. The PHSO will be consulted before changes to the HASP can be 

approved or implemented. The PHSO’s responsibilities will include: 

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

l Developing amendments to the HASP when applicable. 

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

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

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

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

medical surveillance prior to entry onto the site. 

SITE MANAGER: (To Be Named Prior To On-site Activities) 

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

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

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

health. The Site Manager’s responsibilities include: 

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

that it is properly maintained. 

l Coordinating overall site access and security measures. 

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

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

l Approving all on site activities. 

8 Coordinating site safety and health issues with the SHSO. 

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

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

l Coordinating activities with Baker and subcontractor personnel. 

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

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

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

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

that is used in field activities. 

l Arranging emergency response provisions in cooperation with Naval Activity 

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

l Monitoring 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. 

l Documenting relevant health and safety events, site monitoring information, <accident 

investigation and reporting, safety inspections, and site conditions. 

a Overseeing the decontamination of personnel and equipment. 

l Determining safe boundary procedures for activities requiring Level C or higher 

protection levels. 

l Acting as the Emergency Coordinator and assuring the availabiliqy of a 

communication network and deployment of the HASP and emergency equipment to 

field teams. 

l Implementing the Baker Hazard Communication Program. 

l Auditing the subcontractor training and medical surveillance records to verify 

compliance. 

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

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

The Field Team Leader is responsible for: 

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

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

protection levels. 

l Assuring that PPE is properly maintained. 

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

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

The Field Team Members are responsible for: 

l Becoming familiar with the HASP. 

o Complying with the contents of the HASP. 

l Attending training sessions to review the HASP, and staying 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. 

l Wfering suggestions, ideas, or recommendations that may improve or enhance site 

safety. 

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

Subcontractor personnel are responsible for: 

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

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

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

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

Sections 9.0 and 10.0, respectively, and providing his/her o~yn PPE that meets or 

exceeds the level of protection as outlined in this HASP. 

SUBCONTRACTOR COMPANIES: 

Drilling Operations: (To Be Determined per Baker‘s Ordering Agreements) 

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

Geophysical Operations: (To Be Determined per Baker‘s Ordering Agreements) 

NAVFACENGCOM REPRESENTATIVES: 

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

ACTIVIlY/BASE REPRESENTATIVES: 

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

Mr. Thomas Morris (910) 451-5872 

FEDERAL/STATE/LOCAL REPRESENTATIVES: 

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

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

This section is divided into subsections. These subsections describe the site background, work 

tasks, and a hazard evaluation for Site 35 at MCB Camp Lejeune. 

3.1 Site 35 - Camp Geiger Area Fuel Farm 

3.1.1 Site Description 

Camp Geiger is located at the extreme northeast corner of MCB Camp Lejeune, Onslow 

County. The main entrance to Camp Geiger is off of U.S. Route 17,’ approximately 3.5 miles 

southeast of the City of Jacksonville, North Carolina. Site 35, the Camp Geiger Area Fuel 

Farm refers primarily to five, 15,000-gallon aboveground storage tanks (ASTs), a pump house, 

and a fuel unloading pad situated within Camp Geiger just north of the intersection of Fourth 

and “G” Streets. Previous environmental investigations at the site identified underground 

fuel distribution piping that connect the ASTs to existing and former USTs and expanded the 

area referred to as Site 35. According to Law (19921, the Site 35 study area is bounded on the 

west by D Street, on the north by Second Street, on the east by Brinson Creek, and on the 

south by Building No. TC-474. 

The ASTs at Site 35 are used to dispense gasoline, diesel and kerosene to government vehicles 

and to supply USTs in use at Camp Geiger and the nearby New River Marine Corps Air 

Station. The ASTs are supplied by commercial carrier trucks which deliver product to fill 

ports located on the fuel unloading pad at the southern end of the facility. Six, short-run 

(120 feet maximum), underground fuel lines are currently utilized to distribute the product to 

the ASTs. 

3.1.2 Site History 

Construction of Camp Geiger was completed in 1945, four years after construction of Camp 

Lejeune MCB was initiated. Available drawings date the Fuel Farm back to at least July 

1941. Originally, the ASTs were used for the storage of No. 6 fuel oil, but, were later converted 

(date unknown) for storage of other petroleum products including unleaded gasoline, diesel 

fuel, and kerosene. The ASTs currently in use at the site are the original tanks. 
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Formerly, the ASTs at Site 35 supplied a gasoline filling station which was located on the 

northeast corner of the intersection of “F” and Fourth Streets. A leak in the undergralund line 

from the Fuel Farm to the dispensing island was reportedly responsible for the loss of roughly 

30 gallons per day of gasoline over an unspecified period (Law, 1992). The leaking line was 

subsequently sealed and replaced. 

Reports of a Mogas release in an underground near one of the ASTs date back to 1957-!58 (ESE, 

1990). Apparently, the leak occurred as the result of damage to a dispensing pump. At that 

time the Camp Lejeune Fire Department estimated that thousands of gallons of fuel were 

released although records of the incident have since been destroyed. The fuel migrated to the 

east and northeast into Brinson Creek. Interceptor trenches were excavated and the captured 

fuel was ignited and burned as was the product which discharged into Brinson Creek. 

Another abandoned underground distribution line extended from the ASTs to the Mess Hall, 

formerly located adjacent to “D” Street, between Third and Fourth Streets. The underground 

line dispensed No. 6 Fuel Oil to a UST which fueled the Mess Hall boiler. The Mess Hall is 

believed to have been demolished in the 1960s. 

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. 

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

0 Survey 

l Soil borings 

0 Well installation 

l Well purging and sampling 

l Surface water and sediment sampling 

l Benthic macroinvertebrate sampling 

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

work tasks. 
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3.3 Hazard Evaluation 

3.3.1 Task-Specific Hazards 

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

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

Land Surveying 

Chemical 

a Ingestion of contaminated material f%om hand to mouth contact. 

Physical/Environmental 

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

Soil Boring-Sampling 

Chemical 

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

Physical/Environmental 

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

Chemical 

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

Physical/Environmental 

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

Monitoring Well Development 

Chemical 

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

Physical/Environmental 

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

Groundwater Sampling 

Chemical 

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

emitting from the well opening. 

Physical/Environmental 

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

Chemical 

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

Physical/Environmental 

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

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

3.3.2 Chemical Hazards 

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

pathways include: 

0 Inhalation of vapors and/or particulates. 

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

l Dermal and eye contact from direct, unprotected contact. 

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

Table 3-1 identifies the toxicological properties of the chemicals identified through the 

background and history of Site 35. Symptoms caused from an exposure to these chemicals can 

be located on the respective Material Safety Data Sheets (MSDS) located in Appendix B. 

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

3.3.3 Physical Hazards 

3.3.3.1 Underground/Overhead Utilities 

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

performed at Site 35. This clearance must come from the base representative for this project 

and the North Carolina Utilities Locating Company, Inc. (ULOCO). If underground utilities 
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TABLE 3-1 

TOXICOLOGICAL PROPERTIES OF CHEMICALS 
SITE 35 

HAZARD 
RATING@ 

HFR 
CHEMKAL 

COMPOUND(l) 
Skin 

Absorption(4) Carcinogen(~) Volatility(a) Ceiling@) IDLH@) IPUO) 

No I Yes I 1 pm 3,000 ppm I 9.25 5 wm 230 

No Yes 
I 

5 mg/ma 
(mist) 

10 mglma 
(mist) 

230 10 No I No I 1OOwm 125 ppm 

_- I Fuel Oil No. 6 020 0.2 mm @ 
21” c 

No 
I 

Yes 
I 

- 

Not Listed 140 

020 

No 

No 

Yes 

Yes 

300 ppm 

- 

500 pm 

- 5 

230 22 150 ppm 

220 58 200 ppm 

230 7-9 150 ppm 1,000 ppm 8.56 

700mglma NA NA NA No I Yes I 0.05 mglm3 

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

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

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



are identified in these areas the ground above the utility lines are to be physically marked, 

such as, with spray paint or flags. Baker personnel are to notify the base representative at 

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

weekdays for ULOCO. A minimum of a 24 inch tolerance zone must be used for underground 

utilities. 

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

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

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

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

l Blue -Water, irrigation, and slurry lines 

l Green - Sewers and dram lines 

l White - Proposed excavation 

Energized overhead electric lines may present a risk of electrocution. OSHA standards 

require that equipment maintain certain distances from power lines. For lines 0 to 

50 kilovolts (kV), the minimum distance is 10 feet. Lines carrying over 50 kV require that 

equipment maintain 10 feet, plus an additional 0.4 inch for each 1 kV over 50. 

3.3.3.2 Heavv Equipment 

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

The heavy equipment includes the use of a drill rig. 

General hazards associated with the drill rig include moving parts, such as, the auger and 

cathead. Personnel must remain clear of moving parts and must avoid loose fitting clothing 

that can become entangled in the moving parts. Personnel working near a drill rig must be 

aware of the location and operation of the emergency shut off devices. Personnel are to stand 

clear of the drill rig immediately prior to starting the engine, 

Noise from the operation of the heavy equipment will limit verbal warning abilities. Hand 

signals will be prearranged between operators and personnel working in and around heavy 

equipment. Backup alarms must operate properly on the heavy equipment. Only operators 

trained, qualified, and authorized will be permitted to operate the heavy equipment. 
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The subcontracting drilling company’s representative is to provide any other cautions that 

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

3.3.3.3 Thermal Stress 

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

Safety SOPS. 

3.3.3.4 Explosion and Fire 

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

closely: 

a Explosion and fire resulting from: 

) Heavy equipment malfunction 

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

) Ignition of trapped flammable vapors 

) Vehicular accidents 

Provisions for monitoring for potential fire/explosive conditions will include the use of an 

oxygen/combustible gas meter (as indicated in Section 5.2) and the performance of utility 

checks prior to conducting intrusive activities. An ABC rated, minimum 20 lb. fire 

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

for making changes to the l$ASP will be presented by the SHSO, as needed. 

3.3.3.6 Noise 

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

operations; therefore, hearing protection devices will be available. 

3.3.3.7 Confined Space Entry 

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

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

rescue operation involving g confined space may occur, according to OSHA Standard 1910.146, 

Permit-Required Confined Spaces. 
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Before any operation is to be performed in a confined space, the PHSO must be contacted. 

3.3.4 Radiation Hazards 

Although the potential for exposure to radiological wastes or radioisotopes at Site 35 are not 

anticipated, a radiation survey meter will be available for use during site activities 

(Section 5.2 identifies the monitoring criteria). 

3.3.5 Environmental Hazards 

Hazardous Flora 

Incidence of contact by individuals to poisonous/thorny plants is high; therefore, bare skin 

should be covered (i.e., long pants and shirt, steel toe boots, leather or cotton gloves, safety 

glasses, and head protection) as much as practical when working in forested areas. 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, steel toe boots, gloves, and safety 

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

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

Hazardous Fauna 

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

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

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

minimum. 

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

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

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

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

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

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

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

Emergency Medical Treatment. 

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

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

control is an essential component in the implementation of the Site Health and Safety 

Program. 

4.1 Site Access 

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

Perimeters for activities to be conducted at Site 35 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. 

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

l All.adivities on site must be cleared through the Site Manager and documented in the 

Field Log. 

4.2 Site Conditions 

a The prevailing wind conditions are to be determined daily. 

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

Zone and oriented upwind from the Work Zone. 

4.3 Work Zones 

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

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

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

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

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

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

activities. 

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

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

site investigative activities). 

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

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

investigative activities. 

These boundaries will be demarcated using: 

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

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

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 + protection levels will be established 

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

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

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

Unpopulated/Secluded Areas 

In unpopulated or secluded areas, the aforementioned materials may not be used due to the 

exclusive nature of the site, the short duration of the activity, and the low risk to outside 

populations. The SHSO and/or Field Team Leader is responsible for maki:ng this 

determination. 

4.4 “Buddy System” 

All site activities that involve hazards and/or the potential for contact with hazardous 

materials will be performed by a work team of no fewer than two people (Buddy System). For 

potential “high-hazard” activities, a third person located in the Support Zone will serve as an 

observer or rescue person. 

4.5 Safe Work Practices 

Routine safe work practices may consist of: 

l Setting up barriers to exclude unauthorized personnel from contaminated areas. 

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

l Establishing work zones within the site. 

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

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

l Implementing appropriate decontamination procedures. 

a Conducting sampling activities from an upwind location. 

4.5.1 Heavy Equipment 

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

l Hard hats will be worn at when working in a work zone with heavy equipment. 

l Heavy equipment requiring an operator will not be permitted to run unattended., 
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0 Heavy equipment will not be operated in a manner that will endanger persons or 
property nor will the safe operating speeds or loads be exceeded. 

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

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

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

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

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

Backup alarms must operate properly on the heavy equipment. 

The heavy equipment subcontractor is responsible for safe operation of the equipment, 
proper safety equipment and to follow all required local, state and federal regulations 
for health and safety. 

4.5.2 Drilling Operations 

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

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

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

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

Utility clearances must be secured prior to digging (see Section 3.3.3.1). 

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

The drill rig boom is to remain a minimum of 10 feet from power lines (see ;Section 
3.3.3.1). 

The drilling subcontractor is responsible for safe operation of equipment, proper safety 
equipment and to follow all required local, state and federal regulations for health and 
safety. 
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4.6 Sanitation/Site Precautions 

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

Appendix A - Baker Safety SOPS. 
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5.0 ENVIRONMENTAL MONITORING 

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

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

HNu Photo ionization detector (PID) with an 11.7 eV bulb, oxygen/combustible gas meter, and 

radiation survey meter. 

5.1 Personal Monitoring 

The following personal monitoring will be in effect on site: 

Personal monitoring will be accomplished using real time environmental monitoring 

instrumentation directed at the breathing zone of work party personnel. Breathing Zone (BZ) 

monitoring will be performed each time a reading is taken at the point source. The guidelines 

below identify the protection levels required according to the concentration measured in the 

BZ. 

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

0 > 1 mu to 5 mu above background in the breathing zone for up to 5 continuous minutes 
= Level C or Stop Work and evaluate conditions with Dr%ger Tubes 

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

(1) PID with 11.7 eV ultraviolet lamp. 

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

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

(1) Drager Tubes to be used include: Benzene (67 28561) 
(2) Refer to Table 1, Section 3.0, for explanation. 
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5.2 Point Source Monitoring 

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

sampling/investigative activity. Instrumentation to be available will include a PID, 

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

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

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

below. 

OxvgenCombustible Gas Meter* 

Combustible Gas Meter 

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

Oxygen Meter 

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

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

Radiation Survev Meter - Ludlum Model 3-98 Survev Meter with 
Model 442 Gamma Scintillator Tube (external probe) 

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

GM Pancake Probe (internal probe) 

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

As work progresses, the scope of monitoring may be extended based on monitoring results, 

odor detection, changing work conditions, and signs or symptoms of exposure. Any or all of 

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

Perimeter monitoring (defined as monitoring performed at borders beyond the Support Zone 

and often at the “fence line”) for each site will be performed as follows: 

l The PID will be used periodically to scan the perimeter as a means of documenting any 

volatile releases that may extend past the work zone when volatile concentrations 

exceed 50 mu at the point source or 10 mu at the work area breathing zone. 

l The Driiger Calorimetric Tubes will be used periodically to measure any Ipotential 

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

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

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

background is established. 

5.4 Equipment Maintenance and Calibration 

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

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

maintained for the item. Equipment calibration will be conducted according to the 

manufacturer’s recommendations and calibration information entered into the equipment 

calibration log sheet. The log sheets will be maintained on site for the duration of the project 

with copies to be given to the Equipment Manager once the equipment has been returned to 

the office. Procedures for equipment maintenance and calibration can be foundi in the 

operating manual provided by the manufacturer (included with each piece of equipment), or in 

Baker’s Standard Operating Procedures for Administrative, Field, and Technical Activities 

Manual. 

5.5 Monitoring Documentation 

As environmental monitoring is performed, documentation of the results will be ente:red into 

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

Documentation is to include the date, time, instrument results, general area of the site, and 

specific location, such as, point source, breathing zone, or area. The log sheets will be placed in 
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a binder and remain on site till the end of the field activities, whereby the log sheets will 

become part of the permanent file. 
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6.0 PERSONAL PROTECTIVE EQUIPMENT 

6.1 Personal Protective Equipment Selection 

The required personal protective equipment available for the various levels of protection, is 

listed below. 

ItemNo. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Personal Protective Equipment 

Chemical-Resistant Clothing (Polyethylene-coated Tyveke) 

Chemical-Resistant Clothing (Saranexe) 

Uncoated TyvekYKleenguarde Coveralls 

Normal Work Clothes or Coveralls 

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

Self-Contained Breathing Apparatus (SCBA) for rescue 

NIOSH 5-minute Escape Pack (on standby) 

Full-face Cartridge Respirator 

Half-face Cartridge Respirator 

Full-face Cartridge Respirator (on standby) 

Half-face Cartridge Respirator (on standby) 

Chemical-Re&a.nt Gloves (Nitrile inner) 

Chemical-Resistant Gloves (Latex inner) 

Chemical-Resistant Gloves (Rubber/Neoprene outer) 

Chemical-Resistant Gloves (Nitrile outer) 

Work Gloves (outer) 

Chemical-Resistant Overboots (with steel toe and shank) 

Chemical-Resistant Overboots (w/o steel toe) 

Steel Toe Boots 

Safety Glasses 

Safety Goggles 

Face Shield 

Hard Hat 

Hearing Protection(l) 

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

Based on an evaluation of potential hazards the levels of protection and corresponding 

personal protective equipment have been designated for the following tasks. Upgrading or 

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

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

Note: No single combination of protective equipment and clothing is capable of protection 

against all hazards. PPE should be used in conjunction with safe work practices, 

decontamination, and good personal hygiene. 

Level of Protection 

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

(1) At the discretion of the SHSO 

6.3 Respiratorv Protection 

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

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

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

OSHA Standard 29 CFR 1910.134. 
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Level C 

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

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

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

Upgradesldowngrades in this level of respiratory protection will be based on measured 

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

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

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

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

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

6.4 Care and Cleaninrr: of Personnel Protective Equipment 

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

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

with the Site Manager and/or Field Team Leader. 
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7.0 DECONTAMINATION PROCEDURES 

7.1 Personnel Decontamination 

Personnel leaving the Work Zone will be thoroughly decontaminated. The following protocol 

will be used for the decontamination stations according to levels of protection: 

Level D Level D + Level C 

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

2. Boot and glove gross 
contamination 
removal* 

3. Boot and glove wash* 

4. Boot and glove rinse* 

5. Tape Removal* 

2. Outer boot and glove 
wash 

3. Outer boot and glove 
rinse 

4. Tape Removal 

5. Outer boot and glove 
removal 

2. Outer boot and glove 
wash 

3. Outer boot and glove 
rinse 

4. Tape Removal 

5. Outer boot and glove 
removal 

6. Boot removal* 

7. Glove removal* 

6. Coverall removal/ 
disuosal 

7. Inner glove 

removal/disnosal 

6. Coverall removal/ 
diipceal 

7. Respirator removal 

8. Hand/Facewash 8. Hand/face wash 8. Inner glove 
removal/disposal 

9. Equipment wipe down 9. Equipment cleaning 9. Hand/face wash 

10. Respirator cleaning/ 
sanitising 

I 1 11. Equipment cleaning 

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

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

recommended for Level D + protection: 

Four small tubs (two sets of wash and rinse water) 
Scrub brush 
Towels* 
Disposable wipes* 
Pressurized sprayers for rinsing 
Contaminated clothing disposal bag or drum* 
Contaminated liquids disposal drum 
Respirator cleaning solution 
Liquinox and water as the decontamination solution 

*Minimum for Level D decontamination. 

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

defined in the Sampling and Analysis Plan (SAP). 
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7.2 Equipment Decontamination 

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

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

conducted at specific locations established at each site. 

7.3 Waste Handling Procedures 

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

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

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

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

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

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

Activities Manual. 
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8.0 EMERGENCY PROCEDURES 

8.1 Pre-Emergency Planning 

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

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

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

Site Manager. The information discussed may include: 

l A description of site activities. 

l Anticipated site hazards. 

l Hazardous chemicals to be used on site. 

l Expeoted 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: 

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

coordinator’s authority. 

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

l Communicating site emergency procedures and requirements to all Baker and 

subcontractor personnel. 

l Specifying a backup/alternate Emergency Coordinator. 

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

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

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

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

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

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

the emergency procedures and the Emergency Coordinator’s authority. 

8.3 Communications 

Internal communications will rely on direct communication (via verbal or two-way radios) 

between site personnel. External communications will employ a telephone located in the field 

trailer and various telephones located throughout the investigation areas. 

The “Buddy System” will be in effect at all times; any failure of communication requires an 

evaluation of whether personnel should discontinue activities. 

Air horns will be used for communication during emergency evacuation of site 

personnel. One long (3 second) air horn blast is the emergency signal to indicate that 

alI personnel should evacuate the Work Zone. 

Hand signals will be used in case of failure of radio communications or when radio 

communications are not available: 

Hand gripping throat . . . . . . . . . . . . . . . . ..*........ - Can’t breathe 
(typically Level C/B activities) 

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

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

list of emergency phone numbers is presented below. 
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Facility Phone Number Contact 

Security (Police) 

Fire 

Ambulance (On-Base) 

Ambulance (Off-Base) 

Hospital Emergency Room (On-Base) 

Onslow County Hospital (Off-Base) 

ULOCO 

Hazardous Waste Dispatcher 

On-Scene Coordinator 

Public Works Department 
(Underground Utilities via EMD Contact) 

Poison Control Center 

National Response Center 

CHEMTREC 

EMD 

Agency for Toxic Substances and Disease 
Registry 

911 or 
(910) 451-4555 

911 

911 

(919) 455-9119 

911or 
(910) 451-4840 
(910) 451-4841 
(910) 451-4842 

(910) 577-2240 

l-800-632-4949 

911 

911 

(910) 451-5874 

l-800-672-1697 

l-800-424-8802 

l-800-424-9300 

(910) 451-5063 

l-404-639-0615 

Response Operator 

Response Operator 

Response Operiator 

Response Operator 

Response Operator 

Response Operator 

Response Operator 

Response Operator 

Fire Chief - 

Mr. Neal Paur 

Response Operator 

Response Opera.tor 
- 

Response Operator 

Mr. Neal Paur 
Mr. Tom Morris 

Mr. Walter Haven 
- 

Response Operator 

- 

8.4 Assembly Area 

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

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

l Assembly for evacuated personnel 

l First aid for injured personnel 

l Decontamination material 

0 Communications. 
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8.5 Emergency Hospital Route 

An emergency hospital route map showing the location of the local hospital, will be posted at 

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

and the directions to the hospital. 

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

Figure 8-l): 

1. Take Ocean Highway 17 north to Highway 24 (Lejeune Boulevard). 

2. Travel east on Highway 24 to Western Boulevard and turn left. 

3. Continue on Western Boulevard to the f&h stop light and hospital will be on the left. 

4. Follow directions to the emergency room entrance. 

8.6 Emergency Medical Treatment 

Emergency Services 

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

Boulevard, Jacksonville, NC, phone No.: (99) 577-2240 (on base) and (919) 577-2240 or 911 (off 

base). 

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

Jacksonville at (919) 455-9119. Contact should be made with emergency personnel prior to 

the start of activities (See Section 8.1). 

There will be a minimum of 2 persons on each site that will be trained in emergency first aid 

and CPR. A copy of Baker’s Bloodborne Pathogen Program will be available in the site trailer. 

Physical Injury 

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

to be followed. Depending on the severity of the injury, emergency medical response from 
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Naval personnel may be sought to stabilize victim for transport to public hospitals. If the 

employee can be moved, he/she will be taken to the edge of the work area and decontaminated, 

if necessary (refer to Section 8.7). Then, if circumstances permit, administered emergency 

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

Chemical Injury 

If the injury to a worker is chemical in nature (e.g., direct contact/exposure), the following first 

aid procedures are to be instituted: 

l Eye 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. 

l Skin Exposure - If contaminated solid or liquid gets on the skin, promptly wash the 

contaminated skin using soap or mild detergent and water. If solids or liquids 

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

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

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

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

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

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

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

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

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

exposed to hazardous materials are contained in Appendix C. 

Snakebite Injury 

In the event of a snakebite injury, the following procedures will be followed. 
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Look for signs and symptoms such as the characteristic appearance of two small holes, usually 

about a half inch apart, with surrounding discoloration, swelling, and pain. Systematic signs 

(which may or may not occur) including weakness, sweating, faintness, and signs of shock. 

Provide treatment as follows: 

1. Calm the victim and keep affected area still. 

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

3. Wash the wound. 

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

5. Treat for shock. 

6. Monitor airway, breathing, and circulation. 

7. Obtain physical description of snake, if possible. 

8. Transport victim to the nearest medical facility. 

9. Provide the emergency medical responder (either the ambulance 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, chemicals 

involved, etc. 
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Spider Bite Injury 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

if you can. 

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

in color. It has a violin-shaped mark on its back, which can be seen when you are looking at 

the spider from above. The spider gets its name because it tends to live in dark areas, corners, 

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

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

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

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

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

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

identification of the spider should be carried out. 

Decontamination 

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

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

necessary, a site employee equipped with appropriate protective equipment and clothing will 
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accompany the injured employee and will perform decontamination under the supervision of 

emergency medical personnel. 

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

reported to the Project Manager and PHSO within 24 hours. 

8.7 Emergency Decontamination Procedures 

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

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

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

on the level of protection.* 

Level D I Level D + I Level C 
I I 

8 Equipment drop l Equipment drop IO Equipment drop 
l Tape, boot, and glove 

removal 
l Coverall removal 

l Tape, outer boot, and 
glove removal 

l Coverall removal/ 
disposal 

a Inner glove removal/ 
disposal 

l Tape, outer boot, and 
glove removal 

0 Coverall removaY 
disposal 

l Respirator removal 
l Inner glove removal/ 

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

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

If necessary, one of the site personnel equipped with appropriate PPE may accompany the 

injured worker and perform decontamination with supervision of medical personnel. 

8.8 Personal Protection and First Aid Equipment 

PPE available for emergency response will include the following 

l Polyvinyl chloride boots 

0 Saranexe suit.8 

l Tyveke suits, polyethylene coated and uncoated 
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a Nitrile gloves (inner and outer) 

l Neoprene and Nitrile Gloves (outer) 

l Face shields and goggles 

l SCBA 

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

Field Vehicle or Baker Site Trailer). 

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

Fire Extinguisher: 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 

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

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

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

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

include: 

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

Name and telephone number of individual reporting the emergency.. 

Location of incident. 

Name and quantity of material (8) involved. 

The extent of injuries, and number of casualties. 

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

Assistance that is requested. 
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8.10 Hazard Assessment 

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

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

best of hisiher abilities, incorporating the following steps, as appropriate. 

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

l Identify the materials involved in the incident. 

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

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

precautions. 

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 th.e Navy 

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

0 Time of entry. 

l Expected exit time. 

l Use of team or “buddy” system. 

l Task being performed. 
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0 Location of task. 

l Rescue and response equipment used. 

l Protective equipment being used. 

8.12 Emergency Alerting 

Personnel Injury in the Work Zone: 

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

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

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

the hotline. 

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

the affected person is decontaminated according to Section 8.7. 

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

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

SHSO a&or the Site Manager. 

Personnel Injury in the Support Zone: 

l The Site Manager and SHSO will assess the nature of the injury; if the cause of the 

injury or loss of the injured person does not affect the performance of otlher site 

personnel, operations may continue. 

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

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

further instructions. 

l Activities on site will stop until the added risk is mitigated. 
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Fire/Explosion: 

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

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

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

the involved area for further instructions. 

l Activities will stop until the added risk is mitigated. 

Personal Protective Equipment Failure: 

l If any site worker experiences difficulty, failure or alteration of protective equipment 

that affects the protection factor, that person and his/her buddy shall immediately 

cease work activities, leave the Work Zone, and repair or replace the 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 Field Team Leader shall 

notify the Site Manager and SHSO to determine the effect of this failure on continuing 

operations on site. 

l If the failure affects the safety of site personnel, work with the equipment will cease 

until the situation is evaluated and appropriate actions taken. 

In all situations, when an on-site emergency results in evacuation of the Work Zone, personnel 

shall not reenter until: 

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

2. The hazards have been reassessed. 

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

4. Site personnel have been briefed on any changes in the HASP. 
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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 hy site personnel at least monthly 

or when elements of the plan change. 

8.14 Spill Containment Procedures 

In the event that a spill of hazardous substances (gasoline, oil, etc.) occurs during the 

implementation of field activities, spill containment will be utilized to prevent the additional 

migration of contaminants through the site area. In the event of a spill, measures will be 

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

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

waters equaling or exceeding the reportable quantities under the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) (40 CFR 304) or the 

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

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

Specific spill containment procedures will be dependent on the type of materials spilled and 

the type of environment affected. Potential spill containment procedures may include diking 

with absorbent material/pads, then removal or containment of the contaminated materials. 

Spill containment materials will be located within close proximity to the storage area of the 

hazardous substances in a manner such that the pathway remains accessible and free of 

obstructions. Spill containment materials available on site will include: 

l Absorbent pads 

0 Vermiculite 

l Sheets of polyethylene 

l Shovel 
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9.0 TRAINING REQUIREMENTS 

9.1 General 

All Baker employees or other personnel entering the site will need to have received 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 May (40-hour) courses. Key points of the 

40-hour training include field demonstrations, respiratory fit testing and training, risk 

assessment, toxicology, chemical reactivity, use of monitoring equipment, downrange work 

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

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 g-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 $-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. 
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9.2 Site-Specific Training 

Site-specific training, as discussed in Section 1.3, will consist of an initial health and safety 

briefing on the following information: 

Names of individuals responsible for site health and safety and methods of 

communicating safety and health concerns. 

Site-specific health and safety hazards. 

Use of PPE. 

Work practices by which employees can minimize risk. 

Safe use of equipment on site. 

Recognition of symptoms and signs of exposure to hazardous materials. 

Site control measures. 

Decontamination procedures. 

Emergency response procedures. 

The SHSO will conduct the initial site-specific training prior to the initiation of field 

activities. 
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10.0 MEDICAL SURVEILLANCE REQUIREMENTS 

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

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

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

1910.1200 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 exaimining 

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 10-l describes the medical surveillance testing parameters performed 

annually on Baker employees. 

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

medical clearance information from their company physician stating that they are ph:ysically 

capable of performing the activities required. 
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TABLE 10-l 

MEDICAL SURVEILLANCE TESTING PARAMETERS* 

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

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

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

0 

0 

0 

0 

0 

l 

0 

l 

0 

0 

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

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

. Group III testing with the Asbestos Medical Questionnaire w/Pulmonary Function 
Test (FW&o and FEV1.o) 

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

** To be performed for individuals identified by the attending physician as being chronically 
exposed to organic compounds. 
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11.0 HEALTH AND SAFETY PLAN APPROVAL 

This HASP has been reviewed by the following personnel for approval of activities at SiLe 35. 

Ronald Krivan, CSP 

Name (print) 

Daniel L. Bonk, P.E. 

Name (print) 

Joseph E. Rozum 

Name (print) 

PHSO 

Title (print) 

Proiect Manager 
/ 

Title (print) Signature 

gf”g” * ph- Title (prmnt) 
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12.0 DECLARATION OF HASP REVIEW 

All site personnel indicated below, have reviewed and are familiar with this Health and Safety 

Plan for Site 35 at MCB Camp Lejeune, North Carolina. 

1. 
(Name-Print) 

(Name-Sign) (Date> 

2. 
(Name-Print) 

(Name-Sign) 

3. 
(Name-Print) 

Gompany) 

(Company) 

tDat4 

(Company) 

(Name-Sign) GM4 

(Name-Print) 

(Name-Sign) 

5. 
(Name-Print) 

(Company) 

(Date) 

(Company) 

(Name-Sign) 

6. 
(Name-Print) 

(Name-Sign) 

(Date) 

(Company) 

(Date> 
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2.0 - RESPIRATORY PROTECTION PROGRAM 

2.1 INTRODUCTION 

In accordance with OSHA requirements (29 CFR 1910.1341, 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 descrrbes 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 ifdeemed 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’s expense, for 

employees who require corrective lenses. 

2.4 HAZARD ASSESSMENT 

The key elements of a respiratory protection program must start with an as,sessment 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 thia 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 

concentration8 exceed or may exceed the recommended limits, engineering and administrative 

controls should be implemented, whenever feasible. 

If the exposure cannot be reduced, or it is not feasible to reduce the airborne exposure below 

the recommended limits, respirators will be selected by the Site Health and Safety Officer on 

the basis of: 

Toxicity 

Maximum Expected Concentration 

Oxygen Levels 

Warning properties of the substance(s) involved 

Sorbent Limitation8 

Facepiece Fit 

Mobility Requirements 

Type of Use (routine, escape, or emergency entry) 

Possibility of Ingestion of Toxic Materials 

Respirator Attribute8 

2.5 TRAINING 

Each respirator wearer shall be given training, by a qua1if.X individual, which will include 

explanation8 and discussions of: 

l Opportunity to wear respiratory protection in an uncontaminated environment. 

l Respirator Fit Testing (qualitative) 

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

0 The reasons for selecting a particular type of respirator. 

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

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

l The proper wearing of the respirator. 



8 Respirator maintenance, repair, and cleaning. 

l Recognizing and handling emergency situations. 

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

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

employment for each employee. 

2.6 TYPES OFRESPIRATORS 

Baker provide8 employees with the North Brand half-face (Model 7700) and full-face 

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

Apparatus (SCBA8) (Model 8001, positive pressure supplied airline respirators, with r5-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 he 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 employee8 

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 ii-minute 

escape air cylinders are used leess 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 requirement8 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 respirator8 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 Regulation8 of the Department of Transportation (49 CFP Part 178). Air line 

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

servicing of air line respirators with nonrespirable gases or oxygen. 



Breathing gas container8 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 X,1968, Air, Compressed for Breathing 

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

Apparatus, Self-Contained. 

2.8 CLEANING AND MAINTENANCE 

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

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

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

Respiratory equipment that is used on an as-needed basis shall be maintained by qualified 

personnel. This equipment shall be cleaned/sanitized, then rinsed and air-dried, after each 

u8e. Inspections shall be conducted before and &er each use. 

Respiratory equipment that ha8 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 l910.134) 

which ensure8 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 etored 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. Example8 of i:nspection 

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 t-e 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 u8ed by the 

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

10 (APF = 10). 

Facial hair, which interfere8 with the normally effective face to mask seal, is prohibited Each 

respirator wearer shall be required to check the seal of the respirator by negative and positive 

pressure checks prior to entering a harmful atmosphere. 

2.10 MEDICAL SURVEILLANCE 

Personnel who are or may be assigned to tasks requiring use of respirator8 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’8 

medical 8urveillance program is included as Attachment A in each site-specific Health and 

Safety Plan. 

2.11 LIMITATIONS 

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

impose some physio1ogics.l stress on the wearer. Therefore, selection of respiratory protective 

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

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

Additional concerns regarding the limitations of different type8 of PPE and the manitoring 

requirements for heat streasl/strain w-i11 be addressed in the “Heat Stress” SOP. 



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

Cylinder Facepiece Cleaned 
Type Condition and Hoses Connections Apparatus and 

@CBA or SAR) (Damaged or Cylinder 
Inspected 

(Damaged or (Damaged or Complete Sanitized BY Date 
Undamaged) (Full or M!I’) Undamaged) Undamaged) (Yes/No) (Yes/No) Remarks (Initials) Inspected 

I . . . 
7 



RESPIRATOR F’ITTEST RECORD 

TEST SUBJECT NAME 
(last) (first) (initial) 

DATEI DEPARTMENT 

SEX (M/F) AGE SOCIAL SECURITY NUMBER 

RESPIRATOR MEDICAL DATE RESPIRATOR TRAININGDATE m 

SPECIAL/UNUSUAL CONDITIONS/CONSIDERATIONS: 

__ Claustrophobia 
- Facial hair 
- Eyeghisses 
I Contacts 

- scars 
Broken or crooked nose 

- Extreme facial dimensions ’ 
- Wrinkles 

RESPIRATOR SEIJXTION 

Manufacturer/Model Size 
I 

Style 

s- - - M L Half - - Pull 

s- - - M L Half- - Full 

M L - - Half- - Full 

Pass 

Pass 

Pass __ Fail __ I 

Testing Agent 

Isoamyl Acetate 

Irritant Smoke 

Qualitative Test Sensitivity Check 

Yes: - No: _c Yes: - No: - 

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) tTechnician/Instructor) 



FULL-FACE AND HALF-FACE RESPIRATOR 
INSPECTION FORM 

Inspection Date 

FACE PIECE HEADSTRAPS OR 
HEADBANDS RESPIRATOR INTERIOR 

Type Air Purifying Proper 
Element 

Valve Covers 
Storage 

No Cracks, No Signs of 
No Foreign No Cracks or and Bodies in 

Clean and Proper Shape Holders Free From Buckles Material 
Tears, or Wear or 

Tears in 
Sanitized and Operate Heat, Dirt, Function 

Good Condition 
Under 

Holes Flexibility Tears 
Valves or and Installed 

CorrfXtly Sunlight, etc. Properly Valve Seat Valve Bodies Correctly 

I I---- 

e =OK X=NotOK 



3.0 - CARE AND CLEANING OF PERSON.AL 
PROTECTIVE EQUIPMXNT 

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 EQUIPmNT CARE 

3.2.1 Chemical Resistant Suit (Levels C and Bl 

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

and look for signs of suit degradation. 

0 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 

tf!ZXEl. 

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

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

containers. 

3.2.2 Inner/Outer Gloves (Levels D through B) 

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

direction of the SHSO. 

3.2.3 ChemicaIly Resistant Boots (Levels C and B) 

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

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

according to site procedures. 



3.2.4 Safety Shoes/Boots (Levels D through B) 

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

the boot. Replace as shoe/boot becomes worn. 

3.2.5 Hard Hats (Levels D throuph Bl 

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

3.2.6 Safety Glasses/Goggles (Levels D and C’J 

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

condition. Replace as necessary. 

3.2.7 Respirators (Levels C and B) 

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

Respiratory Protection. 

3.2.8 Hear& Protection (Levels D through B) 

0 

0 

3.3 

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

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

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 watelr using a 

pressurized sprayer. 
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4.0 - SANITATION/SITE PRECAUTION6 

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 Sik 

Trailer. 

4.2 SITE PRECAUTIONS 

l Eating, drinking, chewing gum or tobacco, smoking, or any practice that incxxases 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. 

l 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 interferea with a satisfactory fit of the mask-to-face seal, is 

allowed on personnel required to wear respirators. 

l Contact with contaminated or potentially contaminated surfaces should be avoided. 

Wherever possible, do not walk through puddles, leach&e, 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 8 

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

after-hour operations. 

l Alcoholic beverages are prohibited on site. 

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

l Firearms are prohibited on site. 

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

contaminated areas. 



5.0 -HEAT STRESS 

5.0 HEAT STRESS 

Monitoring 

Provisions for monitoring for heat stress will be determined by the SHSO and performed 8s 

outlined below. 

Heat stress monitoring is required for personnel wearing semipermeable or impermeable 

protective outerwear when there is an ambient air temperature gre8ter th8n 70°F. One or 

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

1. Increased 8wareness of heat stress symptoms and buddy monitoring. 

2. Fluid intake discipline. 

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

4. Work-rest interv8k~ 

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

a. CaIculate the WBGT (wet Bulb Globe Temperature) Index using the Quest? Heat 
Stress Monitor 

b. Estimate the work load using the following guidelines: 

(1) Light work = sitting or standing to control machines, performing light hand 
or 8rm work. 

(2) Moderate work = walking about with moderated lifting and pushing. 

(3) Heavy work = pick and shovel work. 

c. Evahmte the calculations against the following Heat Exposure TLVs in “C or “F. 



Work -Rest Regimen 
Light 

Work Load 

Moderate --I He8y y 

Continuous work 
I I I 
1 30.0(86) 1 26.7 (80) 1 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) ---I 27.9(82) 

25% work - 75% rest, each hour 1 32.2(901 1 31.1038) 1 30.0(86) 1 

* 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. 

0 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 heat-induced illnesses. 

causes and Svmptoms 

The following heat stress causes and symptoms 8re 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 rush 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 coo:\, 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 8 MEDICAL EMERGENCY. 

Symptoms are red, hot, &skin; lack of perspiration; nausea; dizziness and confusion; 

strong, rapid pulse rate; and conm. 

The need to seek medic81 attention and the urgency in seeking medic81 attention depends on 

the symptoms and the severity of the symptoms displayed by the affected individual. If heat 

stroke is noted or suspected, medic81 attention must be sought IMMEDIATELY. Efforts 

should be taken to cool the body to prevent serious injury or death. Excessive cooling can 

cause hypothermia and should be avoided. 

Prevention 

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

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

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

fluid intake to ensure that urine output and urine color 8re close to normal. Addition.81 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 95*F, an average man is considered to be hypothermic. 

Vasodilators, which include alcohol and drugs, allow the body to lose heat faster which 

can accelerate hypothermia. The five stages of hypothermia include: (1) shivering, 

(2) apathy; (3) unconsciousness; (4) freezing, and (5) death. 
- 

2. Frostbite - a condition in which there is a freezing or partial freezing of some part of the 

body. Individuals previously exposed to frostbite are more susceptible to contracting it 

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

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

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

to frostnip except the skin begins to turn numb; and (31 deep - the affected area is 

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

The need to seek medical attention and the urgency in seeking medical attention depends on 

the symptoms and the severity of the symptoms displayed by the affected individual. If the 

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

sought IMMEDIATEILY to prevent permanent injury or death. 

To prevent conditions from occurring have personnel: 

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

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



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

surfaces. 

l Keep active, use shelter areas during rest cycles. 

l Maintain body fluids. 

l Use wind breaks whenever possible. 
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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 ACTIVII?ES 

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. 

7.5 REFERENCES 

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

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

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

. sampling. 



ATTACHMENT A 

BE SAFE ON THE WATER 

KNOW... 

I3 The stabiity and haudiing of the boat you m 
using. 

0 How to use the equipment on the boat. 

0 The waters you will be using, tides, an~ats, sami 
bars, andotiMxhazanis. 

0 khe weather coti~tiolls. 

a l$e safety devkes and emergency equipment 
Make sure that life jackets fit propedy. 

a The navigatiou rules andobserve the courtesies of 
safe boating. 

a Youtpcfaonal limitations andmsponsiiities. 
l3qosme to sun, wind,cold water, aU 
a@ctyourabi.lityton3acL 

CJ ‘Ihat it is illegal to operate a vessel while intoxi- 
cated If you add alcohol or drugs to boat& the 
resultscanbefatal. 

. . . BEFORE YOU GO! 

..-- . - . .. - _ - ....... ...... 

.-... .__._. 

. ; . . . . :. ._ 

Federal Requirements 



FLOAT PL.LN 

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

1. NI\ME OF PERSON REPORTING AND TELEPHONE NUMBER. 
2. D-ON OFBOAT. TYPE 
COLCJR TRIM REGKSTlM- 
TJON NO. LENGTH NAME 

MAKE 
OrHER JNFO. 

3. PERSONS ABOARD 

NAME AGE ADDRESSklEl2PHONENO. 

4. ImANYoFlyHE PERSONSABOARDHAVEAMEDKAL 
PROBLEM? aFso,wllm7 

5. ENGINETYPE H.P. 
NO. OF ENGINES FUELCAPACDY 

6. SURVIVALEQUJP~ (CHECK AS APPROPRIATE) 
rFDs -FLAREi MIRROR - 
sM0KE!3GNAis J%AsHLmrr 
=- PADDLES WATER 
OTHERS ANUiOR 

WOR DINGHY EPIRB . 

7. RADIO YES/NO TYPE 
FRKQS. 

8. TRIPE?ZECTATlONS: LEAVE AT ~~ 
FROM GOJNG 1 
WPECI-MF ----- -- - 
NONENTLATERTHAN 

9. ANYoTHERPERTJNENTlNFo. 

10. AUlDMOBlLE LJCENSE 
TYPE TWJLERLKENSE 
COLx)R AND MAKE OF AUTO 
WHERE PARKED 

Il. IFNOTREKJRNEDBY 
CALL~iEcoAsT6WARQOR 

AUTHORITY) 

12 TELEPHONENUMBERS 

This pamphlet contains the Federal e&pmen 
carriage requirements for recreational vessels. Th 
owner/operator may be required to comply witi 
additionalre@ationsspecifictoth~Stateinwhichtfi~ 
vessel is registered or operated. State laws vary. 1 
vessel in compliant with the laws of the :Shte o 
registratiorb may not meet the requi.remenQ 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 REQUIREMENT’s 

AllundocumentedvesselsequiFpedwithpmFul 
sion ma&iery must. be registered in the State 0 
principal use A certikate of number will be issuk 
upo”registeIingthevesseL The&numbersrmlstbt 
displayed on your vessel. Some States requim al 
vessels tobenumbered,ch3ckwithyourStatelb0atin~ 
authority for nag reqMb 

A documented vessel is not exempt from appl& 
cable State or Federal taxes, nor is its operator 4-p 
from compIiance with Federal oi State equipI 
caniagerxxp+mak 

DISPLAY OF NUMBER 

Numbers must be paint& Or permanently ak 
tached to each side of the forward half of the vessel 
The Coast Guard and many States issue two vaIida 
tionstickers. They rn~tbeaffixedwit~msix~~~~ol 
the rtzgihdion number. No other letters or numbec 

may be displayed nearby. 
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CERTIFICATE OP NUMBER 

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

TheCoastGuardissuesthecertificateofnumbers 
in Alaska. 

NOTIFICATION OF CHANGES 

The owner of a vesseI must notify the agency 
which ‘&ued the certificate of numbers within 15 days 
if: 

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

l The certificate of number is lost, destroyed 
or the owne& address changes. 

If the certificate of number becomes invalid for 
any reason, it must be surrendered in the manner 
presaihed by the issuing authority within 15 days. 

LAtVENFOKCEMENT 

Avessel underway, when ha&d by iCoast 
Guard vessel is required to heave to, or maneuver in 
suchamannerthaltpermikaboardingoffi~tocome 
aboard 

Other Federal, State and lo&I law enforcement 
officialsmayboardand examineyourvessel,whether 
it is numbered, unnumbered or documen ted coast 
Guard law enfor cementpersonnelmayalsobefound 
aboard other vessels. 
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maw Enforcement kontinued) 

TheCoastGuardmayimposeacivilpenaltyupto 
$1,000 for failure to: comply with numbering require- 
menk; comply with equipment mqiremenk; report 
a boating accident; or comply with other E&I@ 
regulations. Failure to complywith theunified Iniand 
Rules of the Road (Inland Navigation Rules Act of 
1980) can result in a civil penalty up to $5,000.. 

Improper use of a radiotelephone is a criminal 
offense- The use of obsoene, indecent or profane 
language during radio communications is punIshable 
bya$10,000fine,imprisonmentfortwoyearsorboth. 
Other penalties exist for misuse of a radio, such as 
improper use of Channel 16 VHF-EM. 

Channel 16 is a caIIing and distress channel. It is 
not tobe asedforconvenxstionorradio checka. Such 
trafficshould beconductedon an authorized working 
ChalmeL 

OPERATING A VESSEL WHILE INTOXI- 
CATED became a specific federal offense effective 
Januaxy 13,1988. The final rule set standa& for 
-determming when an individual is intoxicated. The 
BAC is .lO% (.08% in Utah;) for operatom of reaea- 
tionalvessekbeingusedonlyfor@zasure Violators 
are subJet to civil penalfy not to exceed $I:000 or 
~minalpenaltynottoex~$5P00,1yearimI,rison- 
mentor both 

NEGLIGENT or GROSSLY NEGLIGENT OP- 
ERATlON of a vessel which endangers lives and 
property is prohibited by law. The Coast Guard may 
impose a civil penalty for negligent operation 
GROSSLY NEGLIGENT OPERA’TIOIi.l is a criminal 
offense and an operator may be fined up to !65,000, 
imprisoned for one year, or both. Some exampIes of 
actions that may institute negligent 0rgrossIy negli- 
gent operation arez 

0 Operatingaboatinaswimmingarea 
l Operating a boat whileunder the infhxence 

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, gum&e 

or transom. 
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TERMINATION OF USE 

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

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

l insufficient fire extinguishers. 

l Overloading beyond manufacturers 
recommended safe loading capacity. 

l improper navigation light display. 

0 Fuel leakage 

l Fuel in bilges. 

0 improper ventilation. 

l Improper backfire flame control. 

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

0 Manifestly de voyage. 

An operator who &uses to terminate the unsafe 
use of a vessel can be cited for failure to comply with 
the directions of a Coast Guard boardiig officer, as 
well as for thespecificviolations which were the basis 
for the termination order. Violators may be fined not 
moretltan$ltKlOorimprisonednotmorethanoneyear 
or both. 

COAST GUARD APPROVED 
EQUIPMENT 

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

PFDs must be Coast Guard Approved, in good 
and serviceable condition, and of appropriate size for 
the intend4 user. Wearable PFDs must be readily 
accessible, meaning you must be able to put them on 
inareasonableamountoftimeinanemergency(vesse1 
sinking, on fire, et-c). They should not be stowed in 
plastic bags, in Iocked or closed compartments or have 
othergearstowed on top of them. Throwable devices 
must be immediately available for use. Though not 
required, a PFD should be worn at al1 times when the 
vessel is underway. A wearable PFD can save your 
life, but only if you wear it. 

Boats less than 16 feet in length (including canoes 
and kayaksof any length) must beequipped with one 
TypeI~III,IVorVPm)foreachpersona~d. 

Boats 16 feet and longer must be equipped with 
oneType/lI,IIIorVforeachpexsonaboardPLUSone 
Type IV. 

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

vary. 

TYPFSOFPFDS 

A TYPE I PFD, or OFF-SHORE LIFF JACKET 
provides the most buoyancy. It is effective for a11 
waters, espe&lly ape- rough or remote waters 
where rescue may be delaye& It is designed to turn 
mostunconsciousw earersinthewatertoafa~uppo- 
sition. TheType I comes ln two sizes. The adult size 
provides at least 22 pounds buoyancy, thechild size, 
II pounds, minimum. 
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Types of PFDs (continued) 

NeuGhore Buoyant Vest 

A TYPE II PFb, or NEAR-SHORE BUOYANT 
VEST is intended for caIm, inland water or where 
there is a good &ance of qui&.rescue Thii type will 
turnSOME unconscious wearers to a face-up position 
in the water. The turning action is not as pronounced 
anditwiilnottumasmanyptxsonsunderthesame 
conditionsas aTypeI. AnaduItsizedeviceprovides 
at least 15 1/2 pounds buoyancy, a medium child size 
provides11 pounds. Infant and smallchildsizeseach 
provide at least 7 pounds buoyancy. 1 

I 

Flotation Aid 

ATYPEUIPPD,orPLOTATION~isgoodfor 
cahn, inland water, or where there is agood chance of 
quick wcue. It is designed so wearers can place 
themselves in a face-up 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 PFD. It comes in 

i 
; 

manystyles,colorsandsizesandisgenerallythemost i 
comfortable type for continuous wear. Ploat coats, i 

I fisl,ingv~tsa~~vestsdgignedwithfeaturessuitable 
for various sports activities are examples of this type 
PPD. 

8 

- _--.- --__ _.-. 

; ‘. 
. 

----^_^______ -- .--. ._ _. ._ ______... ______.. -_._ ._....... _ _ _.. 

. ..__ __ . . . . . . . . . . 
..-. 

:.. . . - _ - . _ . I . . . . ‘. . . :. 

Types of PFDs (continued) 

A TWE rv Pm, or +~~R~WABLE T)W~ b 
intended for calm, inland water with hseavy bat 
traffic,where help is always present. It is designed to 
be thrown to a person in the water and grasped and 
held by the user until rescued. It is not designed to be 
worn. Type IV devices include buoyant cuslhions, ring 
buoys and horseshoe buoys. 

Thmwable Device 

A TYPE V PPD, or SPECIAL USE DEVICE is 
intend4 for specific activities and may lbe carried 

instead of another PFD only if used a-tiling to the 
appmval car&ions on the label. Some Type V de- 
vices provide significant hypothermia ptection. 
Varieties indude decksuits, workvests,bo;ard sailing 
vests and Hybrid PFDs. 

ATYPEVXYBRIDINPMTABLEPPDisthe 
1eastbulkyofallPPDtypes. ItcontainsasmalIamount 
of inherent buoyancg, and an inflatable&amber. Its 
pe~o~~isequaltoaTypeT,ln,or~PEI>(asnoted 
onthePPDlabel) wheninflated. HybridPPDsmustbe 
worn when underway to be acceptable. 

9 



WATER ShiNG 

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

VISUAL DISTRESS SIGNALS 

All vessels, used on coastal waters, the Great 
Lakes, territorial seas and those waters connecfed 
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 hii seas must be equipped 
withvisualdistresssignals. Thefollowingvesselsare 
not required to carry day signals but must carry night 
signals when operating from sunset to sunrise: 

l Recreational boats less than 16 feet in length. a 
l Boats participating in organized~&ents such 

as races, regattas or marine parades. 

l Open sailboats less than 26 feet in length not 
equipped with propulsion machinery. 

l Manually propelled boats. 

PYROTECHNIC VISUAL DISIRRSS SIGNALS 
must becoast Guard Approved, inserviceable condi- 
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 with approved signals, are not 
required to be Coast Guard Approved. If pyrotechnic 
dovicesareselected,a minimumofthreearerequired. 
That is three signals for day use and three signals for 
night. Some pyrotechnic signals meet both day and 
night use requirements. Pyrotechnic devices should 
be stored in a cool, dry location. A watertight con- 
tainer painted red or orangeaird prominently marked 
“DISTRESS SIGNALS” is .recomxnended. 
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USCG Approved Pyrotechnic Visual Diitress 
Signals and Associated Devices include: 

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

floating. 
0 Launchers for aerial red meteors or 

parachute flares. 

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

. 
l Orange distress flag 
l Electric distress light 

Thedistress flag is adaysignal only. It must beat 
least3x3feetwithablaclcsquareandballonanorange~ 
background Itismostdistinctivewhenattachedand 
wavedonapaddleorboathookorflownfromamast 

Theeledricdistmsslightisaccepted-fornightuse 
only and must automatically flash the international 
SOSdistresssignal( ----3. This is an unmistakable 
distresssignal Astandaxdflashlightisnotacceptable 
asavisualdistnzsssignal 

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

Regulations prohilt display of visual distress 
signals on the water under any circumstanaes except 
when assistance is required to prevent immediate or 
potential danger to persons on board a vessel 

All distress signals have distinct advantages and 
disadvantages, no single device Is ideal under all 
conditions or suitable for all purposes. Pyrotechnics 
areexcellentdistresssignals,univexsallyrecognized. 
However, there is potential for injury and Property 
damage if not properly handled These devices pro- 
duceaveyhotflame,theresiduecancauseburnsand 
igniteflamma blematerial. Pistol launched and hand- 
held parachute flares and meteors have many charac 
teristics of a firearm and must be handled with cau- 
tion. 
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FIRE EXTINGUISHERS 

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

Approved extinguishers are hand-portable, ei- 
ther B-I or B-II classification and have the foBowing 
cI~cteristics: 

DY 
Foam CO, ChemicaZ Halon 

_classes {Gals.l ILLS) fLBS) fLl3Sl 
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: 

l Inboard engines. 

*closed compartments under thwarts and seats 
whcnz pottabIe fuei tanks may be stored. 

*Double bottoms not seated to the huII or 
which are not completely f?IIed with 
fiotation mate&Is. 

l Uosed stowage compartments in which com- 
bustible or flammable mate&& are stored. . 

l Permanently instaIled fuel tanks. Fuel tanks 
securedsotheycannotbemovedincaseof 
fire or other emergency are considered * per 
mancntly installed. There am no gallon ca 
pacity limits to determine if a fueI tank is 
portable. If the weight of a fuel tank is such. 
that persons on board cannot move it, the 
Coast Guard considers it permanently 
installed. 
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I 
Drychemicalfireottinguisherswithoutgaug~or 

I indicating devices must be inspected every 6 months. 
If the gross weight of a carbon dioxide (CO2 extin- 
guisherisreducedbymorethanlO%ofthenetweight, 
the extinguisher is not acceptable and must be re- 
charged. 

Cheek extinguishers regularly to ensure gauges 
are free and nozzles are ciear. 

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

WITH 
API’ROVE1D 

VESSEL NO FDED EmED 
LENGJYH sa SYSTEM 

Lessthan26 18-I 0 
26’tolessthan40’ 2EIorlB-n 1EI 
4o’tom 3EIorlEII 2EIorlEII 

and1E1 

Coast Guard Approved exting&hers are 
identified by the following marking on the Iabeh 
“MarineTypeUSCGApprw&,Size...,Type..., 
162208/ . . . /“, etc 

13 
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BACKFIRE FLAME ~NTROL 

Gasoline engines instaIled in a vessel after April 
25,1940, except outboard motors, must be equipped 
with an acceptable means of backfire flame ControL 
The device must be suitably attached to the air intake 
with a flametight connection and is required to be 
Coast Guard approved. 

REQUIRED NONAPPROVED 
EQUIPMENT 

NATURAL VJINXLATION 

All vessels with propulsion machinery that use 
gasoline for fueI, with enclosed engine arid/or fuel 
tank compartments built after April 25, 1940 and 
before August 1,198J 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 
bilgeand at least one intakeducte&nding toapoint 
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, have no requirement for ventilation 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 

POWERED VENTILATION 

Vessels built after July31,1980 that have gasoline 
engines, with a cranking motor Wrter), for electrical 
generation, mechanical power or propulsion in a 
&sed compartment are required to have a powered 
ventilation system. This includes each compartment 
with such an engine. 

Nopersonmayoperateavesse~builtafterJuI~y31, 
1980 with a gasoline engine in a dosed compartment 
unless it is equipped with an operable ventilation 
systemthatmeetsCoastGuardstandards. Theopera- 
tor is required to keep the system in operating cond i- 
tion and ensure cowls and ducting are not blocked or 
torn 

SOU.NJ.3 SIGNALLINGDlWKES 

Regulationsdonotspecificallyrequirevesselsless 
than 12 meters to carq a whistle, horn pr beIL Hdw- 
ever, the navigation rules require sound signals to be 
madeundercertain drumstances. Meeting,uossing 
and overtaking situations desaib& in Navigation 
Rulessection~examplesofwhensoundsignals;~ 
required. Recreational vessek am also required to 
SOU”dfogSiglliilSdurmgperiodsof~u~visibility. 
Therefore, you must have some means ofmakingan 
efficientsoundslgnaL 

Vessels I.2 meters or mom ln length are requ&cl 
to carry on board a power whistle or power horn and 
abeIL 

TypesofSotmd 
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NAVIGATIOI\( ,ULES 

The Navigation Rules establish actions to be taken 
by vessels to avoid collision. The vessel operator is 
responsible for knowing and following applicable 
navigationrules.Thefollowingdiagran\sdescriithe 
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 (COMDTlNST M166722A). 

h4i?etingHead(lnofNearfysQ 

2sollBkts 
wecD- 

2shoaf3task(lsec) 

-a 

International Rules apply outside established 
IinesofdemarcationandInlandRulesapplyinsidethe 
lines. Demarcation lines are printed on most naviga- 
tional charts and are published in the Navigation 
Rules. 
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1.. AVIGATION LIGIETTS 

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

POWER DRIVEN VESSELS 

M-1 

I[ 
Power4rivenvesselsof less than2Ometers,shalI 

exhiiitnavigationIightsasshownlnFrgure1. Vessels 
of less than 12 meters in length, may show the lights 
ineitherFigurelorPigum2 

Powerdrivenvesselsoflessthan7meterswhose 
mru<imumspedcannotocceed7knolsmaya<hiibitan 
all-round white light, and if practicable sideEghts 
instead of the lights prescribed above, in In&na- 
tional Waters only. 

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

SAILINGVESSELSANDVESSELSUNDER 
OARS 

Sailing vessels less than20 meters exhibit nawiga- 
tionlightsshownin~gutes3or4ormaybecombined 
in a single Iantern carried at the top of the mast as 
shown in Fme 5. 

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

17 
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Sailing Vessels and Vessels Under Oars (continued) 

to be displayed in sufficient time to prwent coniiion . 
(see figure 6), if practicabIe, the lights prescrii for 
sailing vessels less than 20 meters should be dis- 
played. 

Vessels under oars may display the lights pn? 
scribed for sailing vessels, but if not, must ha*e ready 
at hand an electric torch or lighted lantern showing a 
white light to be shown in sufficient time to prevent 
collision (see figure 6). 

LIGHTS POR ANCHORED VESSELS 

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

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

Anchor lights arenot required on vessels less than 
20 meters, anchored in special anchorages designated 
by the Secretary of Transportation in Inland Waters. 
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i 
Vessels under sail also being propelled by machin- 

] a-yr. must exhibit forward, where it can best be seen, a 

conml shape, apex down Gee figure 7). Vessels less 
1 aan 12 meters are not mquired to exhibit tile dayshape 

inInland Waters. 

DIVING OPERATIONS 

The Navigational Rules requirevessels restricted in 
ability to maneuver to display appropriate day shapes. 

: To meet thisiequirement, recreational vessels engaged 
. in diving activities may exltibit a rigid replica of the 

international code flag “A” not less than one meter in 
height Gee Figure g). 

This requirement does not affect the use of the red 
: andwhitediver’sflagwh.ichmayberequiredbyStateor 
. 1ocalIawtomatkthe~~sllocation~d~water. The 

a navigation signaI advertising the vessel’s 
maneuverability. It does not pertain to the 

DAY SHAPBS 
RBQUIBEDBETWBElN SUNRISEANDSUNSBT 

The operator of each self-propelled vessel 12 
metersormoreinlengthisrequiredtocanyconboard, 
andmaintainforreadymference,acopyoftheInland 
Navigation Rules while operating on Inland waters, 
subject to a penalty for failure to comply of not more 
than$S,OOO. Copiesoftherulesmaybeobtainedfrom 
the Superintendent of Documents, U. S. Government 
Printing Office, Washington, ID. C. 20402 (teh (202) 
783-3238). Stocknumber050-01240205-3, $6.00 each. 

19 
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POLLUTION REGULATIONS 

The Ret&se Act of 1899 prohibits throwing, dis- 
charging or depositing any refuse matter of any kind 
(induding trash, garbage, oil and other liquid pollut- 
ants) into the waters of theunited States. The Federal 
Water PollutionControlAct 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 800424r8802 (In Washington, D. C (202) 267- 
2675). Report the following information: 

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

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

Regulations issued under the Federal Water Pol- 
lutionControlActrequlzeallvesselswlthmachinery 
propulsion to have a capacity to retain oily mixtures 
onboad. Afixedorportablemeans todischargeoily 
waste to a reception facility is required. A bucket or 
bailerlssu.itableasaportablemeans of dkhargmg 
oily waste on recreational vessels 

No person may intentionally draii oil or oily 
waste from any soum3 into the bile of any vessel 

Vessels 26 feet in length and over must display a 
placanl at least 5 by 8 inches, made of durable mate 
ria& fixed ln a conspicuous place in the machinery 
spaces,oratthebilgePumpcontrolstation&&ingthe 
fOllOWhlgZ 

DISCHARGE OF OILPROHIBI%‘ED 

The Federal Water Pollution Control Act 
prohibitsthedischargeofoiloroilywasteinto 
or upon the navigable waters of the United 
States or thewaters of the contiguous zone if 
sud~dischargecauses afilmorsheenupon,or 
d&&oration 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 $5EKH). 
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h&e Sanitation Devices 

Allrecreationalboatswithinstalled toilet facilities 
must have an operable marine sanitation device 
(MSD)onboanl. VesseIs65feetandundermayusea 
TypeI,IIorBIMSD. VesseIsover65feetmustinsta~ 
aTypeIIorIlIMSD.AEinstalledMSDsmustbeCoast 
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 enfoxement 
authorityfortheStateinwhichtheaccldentoccurre& 

. .i _ -. . 

BvlMEDIATENCYHFICATIONRGQUIREiDFOR 
FATAL ACCIDENTS. If a person dies or disappears 
as a result of a recreational boating accident thie near- 
est State boating authority must be notified without 
delay, pmvldii 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. 

AFORMALREPORTOFAFATALI’IYMlJSTBE 
FILEDWITHIN48HOURS. If,asaresuItofaboating 
or related equipment accident, a personsustains injj- 
ries that require more than fust aid, a formal report 
must be filed. 

ACCIDENTS INVOLVING MORE THAIN $200 
DAMAGEMUSl’BEREl?ORTED WITHIN lODAYS. 

I A formal report must be made if property diamage 
exceeds $200; or there is a complete loss of a vessel 

If you need further information regarding acci- 
dent reporting, please call the Boating Safety Hotline, 
800-268-5647. 

21 



I 

RENDERING ASSISTANCE 
, 

The master or person in dwge of a vessel is 
obligated by law td provide assis&n~ that can be 
safely provided to any individual at sea in danger of 
being lost, and is subject to a fine and/or imprison- 
ment for failure to do so. 

ADDITIONAL EQUIPMENT AND 
ADVICE 

As theeperatorand/orowneryouareresponsible . 
for theprudentandsafeoperationofyourvessel,and 
for the lives and safety of your passengers and others 
around you. You should become familiar with Fed- 
eral, State and Iocxll rule 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, prude+ 
boaters carry additional safety’equipment 

ADDITIONAL MEANS OF PROPULSION 

Vessels less than 16 feet should carry alternate 
propulsion, suds as a paddle or oars. If an alternate 
.xneans of mecl+cal propulsion is carried it should 
use a separate fuel tank and starting source than the 
main propulsion motor. ., .r~ 

ANCHORING 

All vessels should be equipped with an anchor 
and line of suitable size and length for the vessel and 
waters in whidr it isbeingopetated. Choose theright 
anchor for your vessel and the type of bottom you 
expect to be anchoring in. 

To anchor, bring the bow into>he 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. Theanchorlineshouldbe5to7times thedepth 
of water. 

! 
/uGliTwElGlrr 

SIERNANC.HORING 

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, &othe; 
gear in thestem increases the risk Do not anchor by 
the steml! 

BAILER 

Al1 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. 

FIRSTAID 

As the operator of a small boat you should con- 
sider taking a Fmt Aid course and becoming profi- 
dent in its application., A first aid kit and manual, 
bandages, gauze, adhesive taw antiseptiq aspirin, 
etc. is suggested. 

LOADING YOUR VESSEL 

Keep the load Iowandevenly 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 can-y in calm weather 

. Length 

Average Weight 150 Ibs per person 

I- 

People= L&!!!! 

T 
y’dtl 

1 

Length is determined by measuring in a straight 
tie from the foremost part to the aftermost of the 
vessel, parallel to the centerline, exclwive of sheer. 
Bowsprits, rudders, outboard motors and similar fit- 
tings are not included in the measurement. 
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PULLING PRECAUTIONS 

Fill portable tanks off thevessel. Closeail hatches 
and other openings before fueling. Extinguish smok- 
ing materials. Secure all electrical equipment, radios, 
stoves and other apphances. Secure all engines and 
motors 

wipe up any spilled fuel immediately. Open ali 
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 ah tracrs of fuel vapors are eliminated. 

PUELTANKS 

Ensure portable fuel tanks are coustructed of 
sturdy material and in good condition, free of excxs- 
sive corrosion and do not leak. The vents on portable 
tanks must &operable and the tanks should have a 
vapor-tight, leak-proof cap. Do not allow excvssive 
movement of portable tanks. 

Permanent fuel tanks and lines should be free of 
corrosion and must not leak. Tanksmustbevented to 
theoutsideof the hulL The fill pipeandplatemust fit 
tightly and be located outside of closed compart- 
ments. 

FUELMANAGEMENT 

Practioz the “One-Third Rule” by usingonethii 
of the fuel going out, one-third to get back and one- 
third in reserve. 

24 

All equipment and supplies should be properly 
secured. Keep decks and other spaces clean, free of 
clutter and trash. The vessel should be free of fire 
hazards with dean bilges and in good condition. 
Inspection 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 shouId carry a few 
tools, spare parts and Ieam how to make minor re- 
p&S. 

FLOAT PLAN 

TeIl a friend or reIative where you are going and 
when you plan to return. Make sure they have a 
description of yourvessel and other information that 
wilI make identification easier should the need arise 
An example is provided on the inside front cover. 

WEATHER 

Chedc weather reports before leaving shore and 
remain watddul for sigxis of bad weather. Become 
faudiar with National Weather Sewice Storm Advi- 
sory Signals and know where they are displayed. 

SMALLBOATS AND WATER ACPIVTTBES 

Most hunters and anglers do not think of them- 
selves as boaters. But many use small semi-v hull 
vessels,flatboHomjonboatsorcanoesto~u~!their 
sport. These boats tend to be unstable and easily 
capsized. Capsizings, sinkings, and falls overboard 
account 70% of boating fatalities and am dinxtly 
relatedtopoorstabiIity.Thesefactsmeancarem~be 
used inoperatingsmallboats. Youmust haveagreater 
awareness of the boat’s limitations and the skilil and 
knowledge to overcome them. 

Standing in a small boat raises the center of grav- 
ity, often to the point of capsizing. Standing for any 
reasonorevenchangingpositioninasaallboat~anbe 
dangerous,asissitt@gonthegunnelsorseatbadcsor 
in a pedestal seat while underway. A wave or sudden 
turn tiy cause a fall overboard or capsiziig because 
of the raiscxi center of gravity. 
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SURVIVAL TIPS 

It is a common belief that someone dressed in 
heavyclothingorwaderswillsinkimmediatelyifthey 
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 theloss of air that keeps you afloat. 
Keep your knees bent, float on your back and paddle 
slowly to safety. 

HYPOTHERMIA 

Hypothermia is the loss of body heat, immersion 
in water speeds the loss of heat. If your boat capsizes 
it will likely float on or just below the surface. Vessels 
built after 1978 will support you even if full of water 
or capsized. To reduoe the effects of hypothermia get 
in or on the boat. Try to get as much of your body out 
of the water as possible. If you can’t get in the boat a 
l’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. 

SUDDEN DISAPPEARANCE 
SYNDROME 

Sudden immersion in cold water can induce 
rapid, uncontmlled breathing, cardiac arrest, and 
other lifethreatening situations whidl can result in 
drowning. Wearing a PFD will prevent this. If you 
must enter the water, button up yourdothing, weara 
PFD, cover your head if possible and enter the water 
slowly. 

COLD WATER DROWNING 

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

.: ._.__.__. . . _. . . . . . . . . . . : 

C _ NVERSION OF METRI;Z 
TO 

U. S. UNITS 

Metric Measure Feet in Decimals Feet and Inches 

50 Meters (M) 
20 Meters (M) 
12 M 
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. 
16.4ft . 
13.1 ft. 
82 ft. 
3.3 ft. 

16411/2” 
65’7 l/2’ 
394 l/2” 
32’9 3 /4” 
26’3” 
23’11 l/2” 
19’8 l/4’ 
16’4 3/,,, 
13’1 l/2” 
8’2 1 p,,, 
3’3 ljf4 

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

For more information 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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I Material Safety Data Sheets Collection: 
Genium Publishing Corporation ! 

- - 

1145 catalyn sueet Sheet No. 316 
Schenectady, NY 12303-1836 USA Benzene 

(518) 377-8854 
I Issued: 1 l/18 Revision: E. 8/po 

F 3 

I 
Cautions: Benzene 
mm-row damage, 

is a amfiied human corc~gen by the IARC. Chr& kxdevel eapaswe may case concm (Lcukcmia) and baa 
ts==g 

w&h injvr fo bkmd-forming tissue. It is also a dangaous fxe hauled when exposed to heat or flame 

Benzene, ca lOO%+ 

1989 OSHA PELs 
(29 CFR 1910.1000. TabkZl-A) 
8-hrTwA: lppr&3mg/m’ 
15-min STELt 5 ppm. 15 mg/m’ 

(29 CFR 1910.1000. Table Z-2) 
S-hrTwk 1oppm 

l!W9-90 ACCHI 19854% Toxklty Da&# 
TLV-TWA 10 pprl& 32 nlg/ntl hia ora& IDL: 50 mg&: no toxic effect noted 

M~inhakdon, 
T 

: 150 ppm lnhakd iluumitrently over 
lyrinanumbexo di5aete.sepwatedosc5affectsthe 

blood (otha changes) and mmitional and gross m&- 

1988 NIOSH RELS 
TWA: 0.1 ppm. 03 mg/m’ 

lism (body tattpaatnre inaease) 
Rabbit, eyes 2 mg admiitered ova 24 hr produces severe 

ixritarion 
Acceptable Ceiig Concemmtia 25 ppm Ceiliigz 1 ppm+ 3 m&n’ 
Acceptable Maximum Pe.akz 50 ppm (10 min)t 

I Appearance and Odor: Acolorless liquid with a characteristic sweet. arcmatic odor.= odor recognition threshold (100% of panel) is approxi- 

mately 5 ppm (unfatigued) in air. Odor is not an adequate warning of hazard. 

Exti~gulshing Media: Use dry chemical, foam. or carbon dioxide to extinguish benzene fires. Water may be ineffective as an extinguishing 
agent since it can scatter and sprend the fire. Use wata spray to cool fmz-exw& containas. flush suills away from W(WXUVZ.S. dimase beN&ne 

Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fue may p&uce toxic fumes. wear a self-contained breathing 
a 
Pp 

aratus (SCBA) with a full facepiece o 
uefightefs potective clothing provides E 

ted in the pressure-demand or positive-pressure mode and Nl 
ted protectmn. Stay out of low areas. Be aware of runoff from F 3&s.Donotreleaseto 

oceuive eq - rmen~ Structural 
ue control m 

sewers or waterways. Runoff to sewa can aeatc pollution, fire, and explosion hazard 
- .~~ .; ..~~ 
~~~~~~~~~~~~~In~~~~.~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~~~~~~~~~~~~~~~~~~~~~~~ 
;:~.:.:::::.:z:~::.:;.:::.:<><::.:~~.:.:::.:(;.: _ _ _ _ ,. n : f . . . . . o....... 6.g .,...... ;,* . . . . . . >.<.:.&.:.&:$: ,..., ix..< . . . . . i, . .._.. _~ . . . s . c* 6.’ . . . ..: . . . . . ‘: . . . :r::::::::::::::::::::x:::::::::::::-:, ‘... . . . . . . . . . .._ . . z ,?,Y.....:. ~,y~~~.~~ _ 2. * ,._.:.... ..V.. r\ ./ .:: .:~~~.:.:~.:.:~~.:.:~.:.:.:.:.:.:.:~.:~.:.:.:.:.:~.~.:.:.:.:.~:.~.:~~~.~.:~:~.:~.:.:~...:.:.~.: . . . . . . a: . . . . . . . . t . ..A.... , . . . . . _..... . a... >...ii .i.........__ -. 
SbbllltylPolymerlzation: Benzene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
wlYnlelizaticm CaNlot owlx. 
chemkal Incompatlbllitks~ Benzene explodes on contact with diborane. pzrmanganic acid. bromine pntafluoride, peroxc~%~ulhai~ a~i& a~& 
peroxomonosulftic acid. It ignites on contact with diox 
+ wata. Benzene forms sensitive, explosive mixture WI d 

Ken difluoride. clioxygenyl tetr~ro,boratz &ine heptafluoride, and sodium pero.xi<e 
mdine per&h&de, ozone. liquid oxygen. silver perchloralc nieyl 

acid, and arsenic pentiuoride +potassium m&oxide (explodes above 30 ‘C). A vigorous or incandcsccnt reaction occurs ‘WI 
$Zd&lllf’ NITS 

trifluorick, uranium hcxafluoride. and hydrogen + Raney ~&cl [above 410 ‘F (210 
Condftfons to Avold: Avoid heat and ignition sources. 

C)]. &rum is incompatible with oxid.izing materials. 

IIxuudous Products of Decomposftlon: Thermal oxidative decompositioo of benzene can gxoduc-e toxic gases and vapors such as carbon 



NO. 316 Benzene 8DO 

sufficicn? hum& and animal evidence-a human carcinogen (Croup 1): 
Summary of Risks: Prolonged skin contact or excessive inhalation of bazenc vapor may cause headache. weakness. a 
The most important health hazards are CIulcer (leukemia) and bone marrow damage with mjury to blood-forming tissue YE 

tite loss,. and fatigue. 
m ~UCUUC low-level 

exposure. Higher level exposures may irritate the respiratory tract and cause central navous system 
Medkal Conditions Aggravated by L.oog-Term Exposure: Exposure may worn ailments of the 6 

CNS) depression. 
earS 

;;gat 0 11s: Blood. central nervous system, bone manow, eyes, uppa respiratory tract, and skin. 
lungs. liver, kidneys, blood, and CNS. 

Acute 
~~~RoutesInhalation,skincon~ 

ffectsz Symptoms of acute overexposure inch& irritation of rhe eyes, nose, and respiratory tract, lxeath&sness. euphoria, nausea, 
drowsiness, he&ache, dizziness, and intolucatioa Severe exposure may lead to anvul&ms and 
drying rash (dermatitis). 

unconsciousness. Skin contact may cause a 

C$~~~~M~S bag-tm-m chronic exposure may result in many blood disorders ranging Erom @.st.ic anemia (an inability to form. blood cells) 

FIRSTAID 
Eyes: Gently lift the eyelids and flush immcdiatelyand continuously with flooding amounts 
facility. Consult a physician immediately. 

of WaLer until tnulsported to an emergency medical 

Skin: Quickly remove contaminated clothing. Immediately rinse whh flooding amounts g watez for u least 15 min For xeddeaed or blistered 
skin, consult a physician Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air. Emetgency personnel should pmtect against inhalation exposure. Provide CPR ti support 
br~orcirculationasnecessary.Keq,awakesndtransporttoamcdicalfacili 
Ingestion: Neva Eive anything by mouth to M %- 
fatal. Call a hysiuan immediate1 

unconscious or convulsii penoa mgestod, do not induce vomiting since aspirstiofl may be 

After first op it 
Ph 

d, get apiroprfate . -plant, para-- or ~.rnunlty medical sup- 
sfclds Note: EV 

T* 
uate chmme exposure W&I a CEC, pcnphaal smear, and retmhqte count for signs of myelotoxiti 

Car y mdicatcrs of leukemia with a bone marmw biopsy. Urinary phenol conjugates msji be used for biological monitoring 0 7. 
Follow up tmy 

Acute management is primarily supportive for CNS depression. 
recent exposure. 

SpilVLealcz De.Ggn andpradce a &ruuu Jpill control and comtmtms ureph (SCCP). Notify safety personnel ewxwitc aU unm=sary 
pexsonnel,el%tateaUheatand ignhionsourcq and~ovideadquateventilation.Cleinuppzsomulshouldpivtect againstvapainh&ion,cy 
-tact, and skin absorption. Absorb as much benzez~ as possible with an inat, noncombustible material. For large spills, die far ahead of spill 
and a+tain E&d. Use nonsparking tools to place waste liquid or aIwxbmt into closable eontainas for disposal- Keep waste out of confined 
spaces SU& as SCWCK, watasheds, and waterways because of explosiondanger. Follow applicable OSHA regularions (29 CFR 1910.120). 
Disposal: Contact your nrpplier or a Iicensed contre for &t&d r& 
EPA Deslgnatlons 

‘ens. Follow appliile Federal. state. and local rc@ations. 

ListedasaRCRAHazardous Waste (40 CFR 261.33). Hazardous Waste No. Uo19 
- 

Listed as a CERCLA Hazer&us Substance* (40 CFR 302.4). Reportable Quantity (RQ: 1000 lb (454 kg) [* per Clean Water AU, Sec. 307 (a). 
311 (b)(4), 112; and pa RCRA. Sec. 30011 

SARA Extremely H&us Substance (40 CFR 355): Not listed 
Listed as SARA Toxic Chemical (4.0 CFR 37265) 
OSHA De&natfons 

GOE&S Wear Dtotcctive eve&sses or chemical safetv noeeler.. uer OSliA eve- and face-mote&on rermlations (29 CFR 1910.133). 
Re$rafor: S&k 
SUj$ Wear a NIOS Ifi 

ofessi&dadvice Prior to respirat& &&~&xi use. Follow OSl%A r&piiator reg&ions (2% CFR 1910.134) &L ifneces- 
-approved respirator. For emerg- or nonroutine operations (cleaning spi& rcBctor vessels. or storage tanks), wear an 

SCBA. Warning! Air-pu@ing rqkztors do not protect wodzrs in oxygen-d.@ht atnwspkrcs~ 
Other: Wear impervious gloves. boots, aprons, and gauntlets to prevent skin contact 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain ai&ome concentrations a~ least below the OSHA PELS 
(SAC. 2). Local exhaust ventilation is preferred since it pevents dent d&p&m into the work area by controlling it at its souxz.t’03) 
Safeg Stations: Make available in the work a~ea emergency eyewash stations, safety/quick-drench showers. and washing facilities. 
Contaminated Equipment: Never wear contacf lenses in the work area: soft lenses may absorb, and all Ienses concentrate, irritants. Remove ti 
material from 
Comments: x” 

ur shoes and equipment. Launder contaminated clothing befon wearing. 
ever eat, drink. or smoke in work areas. Practice good personal hygiene after using this material. espe&lly before c-sting, drinking 

Storage Requlrementsz Store in tightly closed containers in a cool, dry, we&vauilated area away fmm all hear ad ignition sources md 
incompatiile mate&&. Cavrionr Benzene vapor may form upbsbe mixtures in air. To prevent static sparks. elccnically ground snd ‘bond all 
containers and equipment used in shipping, receiving, or transferring operations in producti~ and storage sreas. When opening or cbhg 
benzene containas, use nonsparking tools. Keep fuc extinguishers readily available. 
Englneerlng Controls: Because OSHA specifically regulates benzene (29 CFR 1910.1@28), educate workers shout its potentid IWX& mad 
dangers. Minimize al1 possible exposures to carcinogens. If possible, substitute less toxic solvents for benzene, use this material with exttxat-s 

caution and only if absolutely essential. Avoid vapor inhalation and skin and eye contact. Use only with adequate ventilation and appropriate 

ifEs* 
~0na.l protective gear. Jditute a respiratory protection program that inch&s regular trsining, maintenamx inqxdon, and evatuatlon 
lgnate regulated areas of benzene use (see legend in the box below) and label benzene cuntahxs with “DANGER. CONTAINS BENZENE, 

CANCER HAZARD.” 
Other Precautlous: Provide nrenlacement and ueriodic medical cxaminarions with emuhasis on a historv of blood disease or previous CXlXYSUre. 

Transpo&&n Data (49 C’FR 172.101, JOZ) -----. . _. - 

I Uo1’ Shipplag Name: Benzene (~09 
DOT Hazard Class: Flammable liquid 

IMO ShIppIng Name: Beraare 
IMO Hazard Class: 32 

ID No: UN1 114 ID No.: UN1 114 

I 

DOT Label: Flammable liquid 
DOT Packagfog Exceptions: 173.118 

TM0 Label: Flammable liquid 

DOT Packaging Requirements: 173.119 
IMDG PackagIng Gt~up: II 

, 
Id \ 

t 



1 Material Safe& Data Sheets Collection: -u d 

I 

Genium Publishing Corporation 
1 I45 Catalyn Street 

Schenectady, NY 12303- 1836 USA 
(518) 377-8854 

Sheet No. 470 
Diesel Fuel Oil No. 2-D 

. 
I Issued: 10/8 1 Revision: A, 1 l/90 

: 
s~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~:~~~~~~ ;:;; ,;:i~~lx~~~:~i;l::%~~~~~~~ “‘;6I,:~~~~i;~~~;:~~~,:~~~~~:~~~~ 
Diesel Fuel Oil No. 2-D Description: Diesel fuel is obtained from the middle distillate in petroleum separation; a distillate R 1 NFPA 
oil of low sulfurcontent. It is composed chiefly of unbranehed paraffins. Diesel fuel is available in various grades, one of I - 
which is synonymous with fuel oil No. 2-D. Ihis diesel fuel oil requires a minimum Wane No. (efficiency rating for 
diesel fuel comparable to octane number rat&s for gasoline) of 40 (ASTM D613). Used as a fuel for trucks, ships, and 

; ; 020 
- 

other automotive engines; as mosquito contmi (coating on breeding waters); and for drilling muds. 49 

Other Designations: CAS No. 68334305, diesel fuel. HMIS 

Manufacturer: Contact your supplier or distributor. Consult the latest C&&c&week Buyers’ Guide for a suppliers list F 20 

Cautions: Diesel fuel oil No. Z-D is a slcin irritant and central nervous depressant with high mist concentrations. It is au environmental :p$ 
hazard and moderate fii risk. ‘Sec.8 

1989 OSHA PEL 1990-91 ACGIH TLV 1988 NIOSH REL 1985-M Toxicity Data* 
None established Mind Oil Mist None established 

TWk 5 mgim’t 
Rat, oral, IDa,: 9 g/kg produces gastrointestinal (hypermotility, diarrhea: 

effects 
ST& 10 mg/ms 

* Diesel fuel Ne. 2-D tends to be low ia ammatics aad high in pa&fmics. This fuel oil is complex mixture of: 1) >95% padfkic, oMnic, aaphtienic, and 
MLUIS~~C hymn& 2) sulfur (4.5%). and 3) Lwnzene (400 ppm). [A low benzene level rcduca caicinogenic risk. Fuel oik can be exempted under the 
benzene star&& (29 CFR 19lO.lU28)]. Altbcugh tow in the fuel itself. beazene eoneentratioas are likely to be much higher in pmees&g ~w,s. 
t As sampled by nonvapor~&~~Gag me&d. 
t Monitor NIOSH, RTES (HZl8OOWO). for fuuuu taxieity data. 

. :. , . . . . . 
~~~~~~~~-~~~~~~~ 

..~... . . . . . . $‘. .~ _ ~; .;.; . . . . . . . . . . . 

,. ._........A.. %..s... ..,......, ._._ . . ___ ._.. ,......... . . . . . . . . . . ..r . . . . . . . . . . . . . .._ ._.. . . . . . . . . . _. . . . . . . .A.. :.:.:.:.: . . . . . . . . . :.:.: 
BoUig Point Range: 340 to 675 ‘F (171 to 358 ‘C) 

: : : :: : :: : : : >:.:.:.:.;.:.:.;.:.> _ :.:.:.:.:.:.“‘.,.:.;:.;:. .;;.-:.:.....:.:.: :.~:i..:.:.:.:.:.:.:.:.:.:.:.:.-.:.:.~ ‘.X..) ..:.:.:.:.).:...~.:.:.. 
Sue&k Gravltv: d-86 

viscosity: 1.9 to 4.1 centlstoke at 104 ‘F (40 ‘C) _ 

Appearance and Odor: Brown, slightly viscous liquid. 

Gater Solubllfty: insoluble 

y...>?.. -.: . . . . . . . . . . . . . i’. . ..<*., ” .,... .;~ . . . . ..._l_ . . . . . ..~.. . . 
~~~:~~~~~~~~~~~~~~~~~~~~~ 

. : ~~.~ ._., .; ., 

‘:-:.:.:.x.~.:.:.~:~: ..i ..c.:.:.:.>..x.x...:.: . . . . . . . . . r..s. . . . . . I..? . . . . . . . . :.>..:.:.:,.:. ,.,................,... CS..>> ,..................,... ,.>...&..~..<.: . . . . . . i . . . . . :.:.:.:.:.: . . . . . . . . . . . . . . . . . . ...) . . . . . .._ i . . . . . f:.:;<.:.:.:.:.:.:.*:.~:.:.:<.>:.>: . . . . . . . . . . . . . .../.... :.:.:.~ .,.i...........................__i_ ..~ . . . . . . . . . . . . . .- . . . . . . . . . . . . _... :.,.:...:.:.:.:. .:‘-: :.:.:.:.:.:.‘~iz~.:.~.:’ . . . I. . . . : :. : ,: : “.:“‘-~.:.:.:.: 
Flash Point: 125 ‘F (52 ‘C) min. 1 Autolgnltion Temperature: >500 l F (932 l C) 1 LEL: 0.6% v/v 1 UEL.: 7.5% v/v 
Extlnguishlng Media: Use dry chemical, carbon dioxide, or foam to fight fire. Use a water spray to cool fire exposed containers. Do not use a 
breed water spray directly on burning oil since this will scatter the firer&e a smothering te.&n&e for extinguihing fire. 
Unusual Fire or J3xpIosion Hazards: Diesel fuel oil No. 2-D is a OSHA Class II combustible liquid. Its volatility is similar to that of gas oil. 
Vapors may travel to a souree of igniion and flash back 
special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a selfcontained breathing 
apparatus (SCBA) with a full facepiece operated in the pressuredemand or positive-pressure mode and full protective clothing. If feasible, 
tmove containers from fim. Be aware of runoff from fire control methods. Do not release to sewers or waterways due to pollution and fm or 
:xplosion hazard. 

‘r:::::::j.:‘. .**:.:.:.:.:.:.. ._.. 
,estl~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~:.~~~~~~ :‘~:~:~~~~.~:~~~~~~~ 1:. :;:;: ~:~~~~~~~::~:~~~~~~:~;i~~ .-” :; -:: ~~~~~~~~~: ,ji.; ; -. ,.;.z; :z~~si:~~: 
:~::::::~~::::::::.:.:.:.:.:.:.~.:.: ._._ _ ,, ._ :_ ‘, ” “..‘...:.:‘:...:.~:‘E :.~.,..~:...:.:.:.:.I.:...~ _.,. :~.:.:.~.~.:.:.:~.:.:.:.:.~.:.:.:.~:.~.:.:...:.:.:.:.:.:.:.:.:.:.:.:.:.:.~:.~.:.:.~.:.:.:.:.:.:.~:.~:.:.:. . . i ..:. i..:..;:.:,::::(:‘~:.. :..:..::-:::.:::~.:.:...~.: .., :.....: :.:+::: ..:.:.: .;:.:.. _,._... ~ :.....,..,, :+: . . .:, . . . . . ..i . . .._ ..- . . . . . . . . . :.:.:::.. :... 

,:q&& 

~tabllitykolymerlzation: Diesel fuel oil No. Z-D is stable at mom temperature in closed containers under normal storage and handling eoudi- -’ 
ions. Hazardous poIymerization cannot occur. 
Chemical Incompatibilities: It is incompatible with strong oxidizing agents; heating greatly increases the fire hazard. 
Zonditfons to Avoid: Avoid heat and ignition sources. 
hazardous Products of Decomposition: Thermal oxidative decomposition of diesel fuel oil No. 2-D can produce various hydrocarbons and 
kydrocarbon derivatives, and other partial oxidation products such as carbon dioxide, carbon monoxide, and sulfur dioxide. 



No. 470 Diesel Fuel Oil No. 2-D 1 l/90 

lSe~tion:6.::Health:,.~azard:Data,., :: j ::I::i.:‘:‘~-,:...,,-:~.: .;.yc .. .:::i-...“.~::,.:I:.~,iI,~-:-:~I:i:ii. 

Carclnogenicity: Aithou 
P 

h 
petroleum refiimg as an 

the IARC has not assigned an overall evaluation to diesel fuels 9 a group, it has eva+ated occupafipaal exposures in 
ARC probable human carcinogen (Group 2A). It has evaluated dlshilate (light) diesel 011s as not classifiable as human 

carcinogens (Group 3). 
Summary of Risks: Although diesel fuel’s toxicologic effects should resemble kerosine’s, they are somewhat more pronounced due to additives 
such as sulfurized esters. Excessive inhalation of aerosol or mist can cause respiratory tract imtation, headache, dlzuness. nausea, vonutmg. aad 
loss of coordination,.depending on concentration and exposure time. When removed from exp$%ure area, affected persons usually.xecover 
completely. If vormtmg occurs after ingestion and if oil 1s aspirated into the lungs, hemorrhagmg and pulmonary edema, progre+ng to renal in- 
volvement and chemical pneumonitis, may result. A comparative ratio of oral to aspirated iethal dyes may be J pt vs. 5 ml. A lra$orl may also 
result in transient CNS depression or excitement Secondary effects may include hypoxia (msufficlent oxygen m body cells), m echo&. pneumato- -7 
cele formation, aad chroalc lung dysfunction. Inhalation may result in eu 
Prolonged or repeated skin contact may irritate hair follicles and block se 

horia, cardiac dysrhythmias, respuatory arrest, and CNS toxlc~ty. 
t aceous glands, producing a rash of acne pimples and spots, usually on 

~I~!$%itIons A gravated by Len 
Target Organs: Centra nervous system, s K %i 

-Term Exposure: None reported. 
n, and mucous membranes. 

PrImar Entry Routes: Inhalation, ingestion. 
Acute % ffeets: Systemic effects from ingestion include gastrointestinal irritation, vomiting, diarrhea, and in sev.ere cases cent$ nervous s stem 
depression. progressing to coma or death. Inhalation of aerosols or mists may result in increased rate of respiration, tachycar$a (excesnve f 
heart beat), and cyanosis (dark purpIis> discolo!ation of the ski? and mucous membranes caused by deficient blood oxygenation). 

y rapid 

s&c&&& Repeated contact with the skm causes dermahhs. 

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 

mg person. If ingested, do nil induce ding due to aspiration hazard. 

llow applicable Federal, state, and local regulations. 

19 10.1000, Subpart Z): Not listed 
. . . . . . .,., .: :: ._.:...... . . ~~~~~~~~~~~~~ ; :. .-~~~~~~~~:.~~~: j$> I:. ::: ;:I- :: -:: ,~ :; 
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m&s or chzety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek 
sary, use a NIOS If 

mfessional advice prior to respirator seIection and use. Follow OSHA respirator regulations (29 CFR 1910.134) Fad, ifpe~e~- 
-approved respirator with a mist filter and organic vapor cartridge. For emergency or noyutine operatiop (cleanmg spills, 

xactor vesse$ or storage tanks), weax an SCBA.Wwning! Air-purifying respirators do notprotect workers m oqygen-defxmt atmarphera. 
Other: Wear nnpervious gioves, boots, apron+ and gauntlets to prevent skin contact. 
VentIIatlon: Provide 
roductivity. Local e ii 

eneraI and Iocal explosion-proof ventilation systems to maintain airborne concentrations that promote worker safety and 

H 
aust ventilation is preferred since it prevents contaminant dispersion into the work area by cont.@ing its! its !source.(loa 

afety Stations: Make avaiiable in the work area emergency eyewash stations, safety/quick-drench showers, and washmg facloes. 
Conqminated Equipment: Never wear contact lenses in-the work area: soft lenses vy absorb, and all lenses concentrate, irritants. Remove this 
zErn;n%rn 

:I? 
our shoes and eqmpment, Launder coatammflted clothmg before wearing. 

ever eat, drmk, or smoke m work areas. Practice good personal hygiene after using this material, especially before eating, drinking. 
smoking, using the toilet or applying cosmetics. 
s~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ j :-il.:~~~~~~~~~~~:- ; i:~.:~~~~~:~~~~~:~, 
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rransportation Data (49 CFR 172.101) 
DOT IShippIng Name: Fuel oil 
DOT ~Hazard Class: Combustible liquid 
[D No.: NA1993 
DOT Labei: None 
DOT’Packaging Exceptions: 173.118a 

(. 

( 

-i 



e 7 Genium Publishing Corporation Material Safety Data Sheets Collection: 

One Genium Plaza Sheet No. 385 
Schenectady. NY 123044690 USA Ethylbenzene 

-I (518) 377-8854 Issued: fv78 Revision: B. 9192 

Ethylbenzene (C,HsC,Hs) Description: tived by heating benzene and ethylene in presence of aluminum chloride with R 1 NFPA 
subsequent distillation, by fractionation directly from the mixed xylene stream in petroleum refining, or dehydrogenation [ 3 
of naphthenes. Used as a solvent, an antiknock agent in gasoline; and aa an intermediate in production of synthetic rubber, S 2* 

@ 

23* 
styrene. cellulose acetate, diethylbenzene. acetophenone, ethyl anthraquinone, propyl oxide. and a-methylbenzol alcohol. 
Other Designations: CAS No. 100414. CthylbenzoL EB,phenylethane, NCI-C56393. 

Es2 

Manufacturer: Contact your supplier or dism%utor. Consult latest Chemical Week Buyers’Gu@) for a suppliers list 
rbsoIptiou m 

F 7 

Cautions: Ethylbenzene is a skin and mucous membrane irritant considered the most irritating of the benzene series. Inhalation 
causes acute and chronic central nervous system (CNS) effects. It is highly flammable and forms explosive mixtures wi@ air. 

KLG 
t alronic 

cffeas 
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Ethylbenzene, ca >99.0%. Xmpurities include - 0.1% n~ru & para xylene, - O.J% cumene. and - 0.1% t01~a~. 

1991 OSHA PELs 
8-hr TWA: 100 ppm (435 mg/m3) 
15-min STELz 125 ppm (545 mg/m’) 
Action Level: 50 ppm (217 mg/m3) 

1990 IDLH Level 
2000ppm 

1990 NIOSH REL 
TWA: 100 ppm (4j5.mg/m3) 
STEL: 125 ppm (545 mg/m3) 

199293 ACGIH TLVs 
TWA: 100 ppm (434 mg/m’) 
STELz 125 ppm (545 mg/!m3) 
1990 DFG (Germany) MAK 
TWA: 100 ppm (440 mg/m3) 
Category 1: local irritants 
Peak Exposure Limit: 200 ppm. 5 min 

momentary value, max of S/shift 
Danger of cutaneous absorption 

X985-86 Toxicity Data* 
Human, inhalation, TX&: 100 ppm/8 hr caused eye effects. 

sleep. and respiratory changes. 
Human, lymphocyte: 1 mmol/L induced sister chromatid 

exchange. 
R& oral, LD,: 3500 mg/kg; toxic effects not yet reviewed 
Rat (female), inhalation, TL: 1000 ppm/7 hr/day. 5 days/ 

wk. for 3 wk prior to mating and daily for 19 days of gesta- 
tion produced pups with high incidence of extra ribs.(“m 

l See NIOSH. RTECS (DAO’lOtXJOO). for additional irritation, mation, repmductive. and toxicity data. 

Boiling Point: 277 ‘F (136 ‘C) 
Melting Point: -139 ‘F (-95 ‘C) 
Surface Tension: 315 dyne/cm 
Ionization Potential: 8.76 eV 
Viscosity: 0.64 CP at 77 ‘F (25 l C) 
Refraction Index: 1.4959 at 68 ‘F (20 ‘C) 
Relative Evaporation Rate (ether = 1): 0.0106 
Bulk Density: 7.21 lb/Gal at 77 l F (2.5 ‘C) 
Critical Temperature: 651 ‘F (343.9 ‘C) 
Critical Pressure: 35.6 atrn 

Molecuiar Weight: 106.16 
Dens@: 0.863 at 77 ‘F (25 ‘C) 
Water Solubility: Slightly, 14 mg/lOO mL at 59 l F (15 ‘C) 
Other Solubliitlesz Miscible in alcohol. ether. soluble in carbon teorachloride. benzene. 
sulfur dioxide, azd many organic solvents: insoluble in ammonia 

Odor Threshold: 2.3 ppm 
Vapor Pressure: 7.1 mm Hg at 68 ‘F (20 ‘C); 10 mmHg at 78.62 ‘F: (259 l C); 100 mm Hi 

16538 ‘F (74.1 ‘C) 
Saturated Vapor Density (Ah- = 0.075 lb/fp or 1.2 kg/m),: 0.0768 lb@ or 1.2298 kg/m3 

Appearance and Odor: Colorless. flammable liquid with a pungent odor. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..;: ; .; I$!: ;‘:y : ,. 

;~~~:.~~~~~~~~~-,:~’ ~~~~~~~~~ 

Flash Pointi 64 ‘F (18 ‘C) CC 1 AutoIgnition Temperature: 8 10 ‘F (432 ‘C) 1 LEL: 1.0% v/v 1 UEL: 6.7% v/v 

Extinguishing Media: Cl&s 1B Flammable liquid For small fires, use dry chemical, carbon dioxide, or ‘alcohol-&stant’ foam For large firy uz 
fog or ‘alcohol-resistant’ foam. Use water only if otha agents are unavailable; EB floats on water and may travel to an ignition source and spread 
fire. Unusual Fit-e or Explosion Hazards: Burning rate = 5.8 mm/min Vapors may travel to an ignition source and flash back Container may 
explode in heat of fire. EB poses a vapor explosion hazard indoors, outdoors, and in sewers. Special Fire-fighting Procedure: Because fire may 
produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece oper~ated in pressuredeman 
or positive-pressure mode. Cool container sides with water until well after fue is out. Stay away from ends of tanks. For massive fire in ago area, 
use monitor nozzles or unmanned hose holders; if impossible, withdraw from area and let tire burn. Withdraw immediately if YOU hear rising sound 
from venting safety device or notice any tank discoloration due to fire. Do not release runoff from fire control methods to sewers or waterways. 

StabUlty/Polymerizatlon: Ethylbenzene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardo 
polyme&ati& cannot occur. 
Chemical Incompatibilities: Reacts vigorously with oxidii. 
Conditions to Avoid: Exposure to heat and oxidize. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of EB can produce acrid smoke and irritating fumes. 

Carcinogenlcity: The IARC, NTP.(tm and OSHA(‘64) d o not list EB as a carcinogen.Summary of Risks: Occupational exposure to EB alon 
is rare since it is usually present together with other solvents. EB is irritating to the eyes, skin, and respiratory tract. Vapor iinhalation produces 
varying degrees of CNS effects depending on concentration. The liquid is absorbed through the skin but vapors are not. 56 to 64% of inhaled 
ethylbenzene is retained and metabolized. Urinary metabolites following exposure to 23 to 85 ppm for 8 hr are mandelic acid (‘3%). phenyl- 
glyoxylic acid (25%). and methylphenykarbiiol/l-phenyl ethanol (5%). Concurrent exposure to xylene and ethylbenzene causes slower excretion 
of EB metabolites. Based on the rat LDB one manufacturer gives 3 to 4 OL as the lethal dose for a 100 lb person. ConIinw oil next pag 
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Medical Condltlons Aggravated by Long-Term Exposure: Skin and CNS diseases and impaired pulmonary function (espt&lly obstructive 
airway disease). TargetOrgans: Eyes, respiratory sy&.m. skin. CNS. blood. Primary Entry Rout&: Inhalation, skin and eye contact. Acute 
Effects: Vapor inhalation of 200 ppm caused transient eye irritation: loo0 ppm caused eye irritation with profuse watering (tolerance developed 
rapidly); 2000 ppm caused severe and immediate eye irritation and watting. nasal irritation, chest constriction. and vertigo; 5000 ppm was 
intolerable and caused eye and nose irritation. Inhalation of high concentmtions may cause narcosis. cramps, and death due To respiratory paralysis. 
Skin exposed to pure ethylbenzene for 10 to 15 min absorbed 22 to 33 mg/cm2/hr. Immersion of hand in solutions of 112 & 156 mg/L for: 1 hr 
absorbed 118 & 215.7 pg/cm2/hr, respectively. Chronic Effects: Repeated skin contact may cause dryness, scaling, and fissuring. Workers 
chronically exposed to > 100 ppm complained of fatigue, sleepiness. headache. and mild irritation of the eyes and respiratory tract. Repeated vapor 
inhalation may result in blood disorders, partia&rly leukopenia (abnormally low level of white blood cells) and iymphocytosis. 
FIRST AID 
Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of 
water until transported to an emergency medical facility. Consult a physician immediately. Skin: Qui&y remove contaminated clothing. Rinse 
with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin. consult a physician. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. Ingestton: Never give anything by mouth to an unconscious or 
convulsing person. Contact a poison conuol center and unless otherwise advised, have that conscious und alert person drink I to 2 glasses of water 
to dilute. Do not induce vomiting! Aspiration of even a small amount of EB in vornitus can cause severe damage since its low viscosity and surface 
tension will cause it to spread over a large areaof the lung tissue. 
After first aid, get appropriate in-plant, paramedic, or commuuity medical support. 
Note to Physicians: BEI = mandelic acid in urine (15 g/g of creatinine), sample at end of shift at workweeks end. Since this test is not specific, 
test for EB in expired air for confirmation. 
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S.pfll/Leak: Notify safety personnel. Isolate and ventilate area, deny entry and stay upwind. Shut off alI ignition sources. Cleanup personnel should 
protect against vapor inhalation and skiieye amlact. Take up small spills with earth, sand, vermiculite, or other absorbent, noncombustible mate- 
rial and place in suitable container. Dike fax ahead of large spill for later reclamation or &posal. Report any release ~1000 lb. Follow applicable 
OSHA regulations (29 CFR 1910.120). Environmental Transport: Ifreleased to soil. EJ3 partially evaporates into the atmosphere, wifh a half-life 
of hrs to wks; and some leaches into groundwater. especially in soil with low organic carbon content Biodegradation ocan~ with a half-life of 2 
days. Some EB may absorb to sediment or bioconcentrate in f’iih. Evidence points to slow biodegradation in groundwater. In air. it reacts with 
photochemically produced hydroxyi radicals with a half-lie of hrs to 2 days. Additional amounts may be removed by rain. Ecotoxlclty ‘Values: 
Shrimp (Mysido~sic b&u). LCW, = 87.6 mg/u96 ti, sheepshead minnow (Cyprinodon vmkguUs) L&I = 275 mg/U96 h, fathead minnow 
(f imephulespromhs) L& = 423 mgRIp6 hr in hard water & 48.5 mg/u96 hr in softwater. Disposal: A candida~ for rotary kiln inci.neration at 
1508 to 2912’F (820 to l@XYC), liquid injection incineration at 1202 to 2912’F (650 to 1600%). and fluidized bed incineration af 842 to 1796’F 
(450 to 98o’C). Contact your supplier or a licensed contractor for detailed recommendations.Fw applicable Federal, state, and local reg@ions 

EPA Designations 
Liitcd as a RCRA Hazardous Waste (40 CFR 261.21): No. DO01 

OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1OOO.Tabie: Z-1-A) 

Listed as a SARA Toxic Chemical (40 CFR 372.65) 
SARA Extremely Hazardous Substance (40 CFR 355). TPQ: Not listed 
Liiti as a CERCLA Hazardous Substance+ (40 CFR 3024): Final Reportable Quantity (RQ). 1000 lb (454 kg) [* per CWA, Sec. 311 ((b)(4) & 

CWA, Sec. 307 (a)] 
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Goggles: Wear pro&t& eyeglasses or ch&&al safety goggles;.& OSHA eye- and face-pro&ion regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to selection and use. &%OW 

OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For < 1000 ppm, use a powered 
air-purifying respirator with an appropriate organic vapor cartridge, a supplied-air respirator (SAR). SCBA, or chemical cartridge respirator with 
appropriate organic vapor cartridge. For c 2000 ppm. use a SAR or SCBA with a full facepiece. For emergency or nonroutine operations (cleaning 
spills, reactor vessels. or storage tanks), Wear an SCBA. Warning! Air-pu&ing respirators do not protect workers in o~gen-dqkient atmo- 
spheres. If respirators are used, OSHA requires a respiratory protection program that includes at least: medical certification, training. fit-testing. 
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient. sanitary storage areas. Other: Wear chemically protective 
giovcs, boots, aprons, and gauntlets made of Viton or polyvinylchloride to prevent skin contact. Ventilation: Provide general and local exhaust 
ventilation systems to maintain airborne concentrations below the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents 
contaminant dispersion into the work &ea by controlling ir at its (lcn) source. Safety Stations: Make available in the work area emergency 
eyewash stations, safety/quick&ench showers, and washing facilities. Contaminated Rqutpment: Separate contaminated work clothes from 
street clothes and launder before reuse. Remove this material from your shoe-s and clean PPE. Comments: Never eat. drink, or smoke in work 
areas. Practice good personal hygiene after using this material, especially before eating, drinking, smoking, using the toilet. or applying cosmetics. 

S&i&@. Qj@a;l ,Preca~ti.~ns-aridiC~mm~~~~:~~.il..: . . . . :. .; :..: .) 

Storage Requirements: Store in a cool. dry. well-ventilated area away f?om ignition sources and oxidizers. Outside or detatched storage is 
preferred. If inside, store in a standard flammable liquids cabinet. Containers should have flame-arrester or pressure-vacuum venting. To prevent 
static sparks. electrically ground and bond all equipment used with ethylbenzene. Install Class 1. Group D elecuical equipment Englneerlng 
Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminanrs and to maintain 
levels as low as possible. Purge and ventilate reaction vessels before workers are allowed to enter for maintenance or cleanup. Admirlistrative 
Controls: Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS. skin. blood, and respiratory system. 

Transportation Data (49 CFR 172.101) 

DOT Shipping Name: Ethylbenzene 
DOT Hazard Class: 3 
ID No.: UN1175 
DOT Packing Group: II 
DOT Label: Flammable liquid 
Special ProvisIons (172.102): Tl 

Packaging Authorlzatlons 
a) Exceptions: 173.150 
b) Non-bulk Paclcaglng: 173.202 
c) Bulk Packaging: 173.242 

Quantity Llmlta&ions 
a) Passenger Aircraft or Ralkar: 5L 
b) Cargo Aircraft Only: 60 L 
Vessel Stowage Requirements 
a) Vessel S:owage: B 
b) Other: - 

MSDSCollcchon References:26.73.100.101. 103.124. 126. 127.132,133,136,139,140.148.153. 159.162.163. I&. 167.168. 171.176.179 
prepared by: M Gannon. EA. Industrial Hygiene Review: D Wilson, ClH: Medical Review: W Silverman. MD 
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Genium Publishing Corporation 

1145 Catalyn Street Sheet No. 474 
Schenectady, NY 12303-1836 USA Fuel Oil No. 6 

(518) 317-8854 
T-.-A. 1 nm i D.m,:c.:nn. A 11mn 

Fuel Oil No. 6 Description: A high-viscosity residual oil. Used to power heavy units such as ships, fru~ks, and trains. A 
thick paste, fuel oil No. 6 is not usually used unless preheated to decrease its viscosity. 
Other Designatlonsz CAS No. 68553-00-4, bunker C. 
Manufacturer: Contact your supplier or distributor. Consult the latest Ctremicalweek Buyers’ Guide” for a suppliers list. K 

Cautions: Fuel oil No. 6 is a respiratory in-hot and centi nervous system (CNS) depressant It is a moderate fire hazard when exposed 
to heat or flame. ,.,., --iS~~~i~~~~~~~~~~~~~:~~ 

Fuel oil No. 6* 

1989 OSHA PEL 1990-91 ACGIH TLV 
None established None established 

1988 NIOSH REL 
None established 

1985-86 Toxicity Data? 
Rat, ora& I.& 9 g/kg 

* A complex mixture of paWE&, oIefmic, aapbthenie, aad aromatic bydmearboas, including pdy~yctic aromatic hy drocahons. Sulfur eontcnt is .28%. A fuel oil 
No. 6 wilh low sulfur (0.2 aad 1.2%) is commetially available. 
t Monitor NIOSH, RTECS (HZl~), for future toxicity flak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . / . . . 
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BoUingF (z-260 ‘C) Specific Gravity: -0.966 
Vapor Pressure: 02 mm Hg at 70 ‘F (21 ‘C) Water Solubility: Insoluble 
Viscosity: 36,000 centistoke at 100 ‘F (37.8 l C) 
Appearance and Odor: Black Liquid to heavy paste with a petroleum odor. 
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Flash Point: 150 to 270 l F (66 to 132 ‘C)l AutoIgnItion Temperature: 765 ‘F (407 ‘C) 1 LEL: 3.9% v/v 1 UELZ 20.1% WV 
Extinguishing Media: Use dry chemicaI, carbon dioxide, foam, water fog, or spray. Do not use a forced water spray directly on burning oil since 
this scatters the fire. Use a smothering technique to extinguish fire. Cool fireexposed containers with water spray. 
UnusuaI Fire or Explosion Hazards: Fuel oii No. 6 is an OSHA Class IIIA combustible liquid that exhibits “boil-ovef characteristics. 
Special Fire-fIghtIng Procedures: Isolate hazard area and deny entry. Since fi may produce toxic fumes, wear a selfcontained bmthing 
apparatus (SCBA) with a fuIl facepiece operated in pressuredemand or positive-pressure mode and fuU protective clothing. If feasible. remove 
containers from fire hazard area. Be aware of runoff from fire control methods. Do not release to sewers or waterways. 

~~~~~~~i’s~~~~~t’~~~~~~~~~~~~~~~~~~~~~~~~~’:-~ ‘y : 
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Stabiiity/PolymerIxatbn: Fuel oil No. 6 is stable at room temperature in closedcontainers under normal storage and handiing conditions. Haz- 
atdous polymerization cannot occur. 
Chemical Incompatibilities: Incompatible with strong oxidizing agents; heating greatly increases fire hazard. 
Conditions to Avold: Avoid heat and ignition sources. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of fuel oil No. 6 can produce various hydrocarbons and hydrocarbon 
derivatives and partial oxidation products including carbon dioxide, carbon monoxide, and sulfur dioxide. 4. 
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Carclnogenicity: The IARC lists fuel oils, residual (heavy) as possible human carcinogen (Group 2B); animal evidence-limited. 
, Summary of Rusks: Restdual oils are generally mote viscous aud less toxic than kerosene due to their low volatility and limited absorption 

through the intestinal tract. Inhalation of heated or muted fuel 011 No. 6 can cause the same systemtc and local pulmonary effects seen with lighter 
~ grade fuel oils, res iratory tract irritation, headache, dizziness, nausea, stupor, convulsions, or unconsciousness, depending on concentration aad 
~ nme of exposure.. Gil en removed from exposure area, affected persons usually experience complete recovery. The residual (heavy) oils have a 

lower asptratton hazard since heavy oil.. are more viscous. Aspuation is limited to inhalation from vomiting after ingestion snd dtlution with 
gastric contents. Significant ingestron is unlikely. In addition, intestinal absorption of longchain hydrocarbons 1s low. Its 

if* 
nmary toxicities, then, 

~ are its laxative effect, mild gastrointestinal (GI) irritation, and skin irritation. After prolonged skin contact, changes in rab It bladder linings are 
reported. Prolonged or repeated skin contact may cause uritatioa and block the sebaceous glands, with a rash of acne-like pimples and spots, 
usually on the arms and legs. Repeated prolonged dermal contact may also have systemic effects. Heavy repeated applicatton of fuel oil No. 6 to 
rabbit skin gave severe skm than 

~ Medical Conditions Aggravate 8 
es and systemic toxicity including an increased incidence of hyperplasia of the urmary bladder epithelium.* 
by Lon -Term Exposure: None reported. 

T;ga;Or ans: Central nervous sys.tim ( NS), skm, and mucous membranes. 

Acute 
Ev l&try Routes: Inhaiahon, mgesgon. 

ro 
ffects: Systemic effects from ingestion include gastrointestinal (GI) irritation, vomiting, diarrhea, and in severe cases, CNS depression, 

tessing to coma and death. Inhalation of aerosol or mists may result in mcreased rate of respiration, tachycardia (excessively rapid heart 
g’l eat , and cyanosis (dark purplish coloration of the skin and mucous membranes caused by deficient oxygentation of the blood). 
g$cAffects: Repeated skm contact causes dermatms and possible systemtc toxlctty. 

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergemy medical 
facility. Consult a physician immediately. 
Skin: f&i&y remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered sldn. consult a 
h Lli sic%n. Wash affected area with soap an&water. 

alatlon: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do ti induce vomiting. Consulting a physician 
immediately, 
After first aid, get a 
Note to Physicians: 8 

ropriate in-Plant, paramedic, or community medical support. 
astnc lavage 1s contraindicated due to aspiration hazard. Preferred antidotes are charcoal and milk 

* EPA (TOSCA) document 8EHQ-0181-0377. December, 1980. . . ., 
~~~~~~~~~~~~~~:~~~~: ; g..;.j j:- . ..$.: r::j 
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c; :) . . ..:‘i ; ; 

smoking, using the toilet, or applying cosmetics. 

wear gloves or use barrier cream 

Transportation Data (49 CFR 172.101) 
DOT Shipping Name: Fuel oil 
DOT Hazard Class: Combustible liquid 
ID No.: NA1993 
DOT Label: None 
DOT Packaging Exceptions: 173.118a 
DOT Packaging Requirements: None 

MSDS CoUection References: 1,6,7,12.73,84,103,126,131,132, 133,136,143 
prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: 5%’ She-, hlD~; Edited by: JR St~a% MS 
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Automotive Gasoilne, Lead-free, Description: A mixtam of volatile hydmearbo 
..r.* &..% Y y&&.. . ..~ . ., 

us composed mainly of branchedchain R 1 NFPA 

Material Safety Data Sheds Collection: 

Sheet No. 467 
Automotive Gasoline, Lead-free 

Issued: IO/8 1 Revision:: A, 9/91 

paraffims, cycloparaffins, olefms. naphtheues. and aromatics. In general,~gasoline is pnxhked from pekoleum, shale oil, 
Atbabasca tar sands, and coal. Motor gasolines are made chiefly by cracking processes, which convert heavies petroleum 
fractions into more volatile fractions by thermal or catalytic decomposition. Widely used as fuel in internal combustion 
engines of the spark-ignited, reeiproeating type. Automotive gasolii has an octane number of approximately 90. A high 
content of aromatic hydrocarbons and a consequent high toxicity are also associated with a high octane rating. Some 
gasolines sold in the US contain a minor proportion of teuaethyllead. which is added in cooceotratioos not exceeding 3 ml 
per gallon to prevent engine “kuoek.” However, me(hyl-tut-bury1 ether (MTBE) has almost completely replaced 
tetraetbyllead. 
Other Designations: CAS No. 800661-g. be&n, gasoline, gasolene, motor spirits, natural gasoline, p-1. 
Manufacturer: Contact your supplier or distributor. Coasult latest Chunicuf WeekBuyers’ GuideO for a suppliers list. 

k z* 
K 4 
‘skin 
lbsorptioa 

ET 

F 3 

tSw.8 

Cautions: Inhalation of automotive gasoline vapors eau cause intense burning in throat and lungs, central nervous system (C!NS) 
depression, and possible fatal pulmonary edema. Gasoline is a dangerous fut and explosion hazard when exposed to heat and flames. 

1990 OSHA PELs 1990-91 ACGIH TLVs 1985-86 Toxlctty Data* 
8-hr TWA: 300 ppm, 900 mgtm’ TWA: 300 ppm. 890 rug/n? 
15-min STEL: 500 ppm, 1500 mg!m’ 

Man, inhalation, TC,: 900 ppmll hr; toxic effects include sense 
STELt 500 ppm, 1480 mghx? organs and special seoses (coojuactiva initatioa), bchaviatal 

(haUucioatioos, distorted perceptions), lungs, thorax, or 
1990 NIOSH REL respiration (cough) 
None established Human, eye: 140 ppmll W, toxic effects include mild irritation 

Rat, inhalation, L.CM: 300 g/m’/5 min 

* A typical modem gasoline composition is 80% paraftiis, 14% ammatica, aad 6% olefins. The mean benzene content is approximately 1%. other additives include 
sulfur, pbospbo~~s, and h4TBE. 

ing Point: Initially, 102 ‘F (39 72); after 10% d&III& 140 F Density/Specific Gravity: 0.72 to 0.76 at 60 ‘F (15.6 ‘C) 
(60 l C); atler 50% d&i&d, 230 ‘F (110 l C); aftez 90% dIstilIed, Water~SoiubRity: Insoluble 
338 T (170 ‘CT); final boiling point, 399 ‘F (204 ‘C) 

Vapor Density (air = 1): 3.0 to 4.0 

Appearance and Odor: A clear (gasoline may be colored with dye), mobile liquid with a characteristic odor recognizable at about 10 ppm in air. 

. . . Y ..a.*; 

~~~~~~~~~ 
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Flash Point: -45 l F (-43 ‘C) 1 Autoignition Temperature: 536 to 853 ‘F (280 to 456 l C) 1 LEL: 1.3% v/v 1 UEL: 6.0% v/v 
Extinguishing Media: Use dry chemical, carbon dioxide, or alcohol foam as extinguishing media. Use of water may be ineffective to extinguish 
fire, but use water spray to knock down vapors and to cool fn-exposed drums and tanks to prevent pressure rupture. Do not use a solid stnam of 
water since it may spread the fuel. 
Uousuai Fire or Explosion Haxards: Automobile gasoline is an OSHA CIass IB flammable liquid and a daugerous fire and explosion hazard 
when exposed to heat and flames. Vapors can flow to an ignition source and flash back. Automobile gasoline can also react violently with 
oxidizing agents. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing 
apparatus (SCB A) with a full facepiece operated in pressuredemand or positive-pressure mode, and full protective clothing. ‘When the fire is 
extinguished, use ooasparkiog tools for cleanup. Be aware of runoff from fne control methods. Do not release to sewers or w,aterways. 

StabUitylPolymerizatioo: Automotive gasoline is stable at room temperature iu closed containers under normal storage and handling mditi~n~. 
Hazardous polymerization cannot occurs 
Chemical Iocompatibtlitles: Automotive gasoline can react with oxidizing materials such as peroxides, nitric acid, and perchlorates. 
Conditions to Avoid: Avoid heat and ignition sources. 
Hazardous Products of Decomposition: Thermal oxidative dccompositioa of automotive gasoline can produce oxides of ca&on and partially 
Dxidized hydrocarboos. 

%pyr&.bt 0 1991 OmiumPublishin~ Chpmtion 



No. 467 Automotive Gasoline, Lead-free 9191 
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Carclnogeniclty: In 1990 reports, the IARC list gasoline as a possible human carcinogen (Group 2B). Although the IARC has assigned an overall 
evaluation to gasoline, it has not assirrned an overall evaluation to specific substances withm this fIrOUD (inadequate human evidence).. 

tnd passive congest& of spleen. 
_ - 

3.wonic Effects: Chronic mhalation results in a petite loss, nausea, weight loss, insomnia, and unusual sensitivity (hypemthesia) of the distal 
:xtremities followed by motor we&ness. d muscu ax degeneration, and dished tendon reflexes and coordination. Repeated skin exposure can 
:ause blistering, dryink, and lesions. 
FIRSTAID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
Lility. Consult a physician immediately. 
SEtIn; @dc 

47 
remove contaminated cbt.bin 

ashaffectedarcawithsoap ancf 
. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 

8%%& Remove exposed person to ii-eshwGd sup@ breathin as needed. 
[ngestlon: Never give anything by mouth to an unconsc~)us orconvu f * mu person. If ih 
Sive conscious victim a mixture of 2 tablespoons of activated charcoal rmxed in 8 oz o B 

ested, do not induce vomiring due to aspiration hazard. 
water to drink Consult a physician immediately. 

After firstaid, get appropriate ln-plant, paramedic, or community medical support. 
..~ ., ,. ~..~ . . . . . . . . . . . . . ... -.. .. y,yZ.,.&, . ,yg.p ‘+zq~~y.,’ \x> ‘,...~~~:.~~~.,~~,~ ..+...‘.#>,>~ . \ 
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. ..@& . ..~~~.~~..~~.. ‘3: . .ii’r, . . . . ~..~~~ . ..Av.... . . . . :~~:.~..~.:~.:.:.:.~~~~~..~~,~~~~::~~:~:::~~~:~~~~~:::~~:~~::;~::~~~~~:~:,~~~~~~~~~~~,. . ‘,- ..$ 

* . . . ..,... .A . . . . .: . . . . . . . . . . 1 .-.. ., x. ..a... ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~,~~ -y2 \\. .rq. .,a * .a... s.. ..:.::. . . .._ . e.+., . ..a...~.~+~...:.: . . . . x 02. <..,:A.:..> . . . . . .A+ . . . . . . ., \, ht.~::r’...~~~~..P. +>...4a . ._ 
SpilIfLeak: Notify safety personnel, evacuate all unnecessary personnel, remoye heat and i ‘tion souw, and provide maximum explosion-pxw 
ventilation. Cleanu personnel should protect against vapor inhalation and liquid Contact $” se nonsparking tools. Take up small i% with saod O: 
~thernoncombush le adsorbent. Dike storage areas to control leaks and spills. Follow applicable OSHA regulations (29 CFR 19 0.120). 3 T 
Aquatic Toxicity: 

%X%&nations 

Bluegill, freshwater, Lx: ,8 ppm/96 hr. 
l- Contact your supplier or a lid contractor for detailed recommendations. Follow applicable Fedeml, state, and local ~guhtion~. 

RCRA I&&&& Waste (40 Cl% 261.21): Cltamcteristic of ignitability 
CERCLA Hazardous Substance (40 CFR 302.4 : Not listed 

FL SARA Extremely Hazardous Substance (40 C 355): Not listed 
SARA Toxic Chemical (40 CFR 37265): Not listed 
OSHA Designations 
Listed as an Air Contaminant 09 CFR 1910.1ooO. TabieZl-A1 

Provide general and local explosion-proof exhaust ventilation systems to maintain airborne concentrations belay the: OSHA PELs 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at 1’s source.(lm 
Safety Stations: Make availabIe in the work area emergency e ewash stations, safe 
Contaminated Equipment: Remove this material from your s Ls and equipment. Et 

/quick-drench showers, and washmg fac@ies. 
under contaminated clothing before wearmg. 

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. 
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Siorage Requirements: Store in closed containers in a cool, dry, well-ventilated area away from heat and ’ 
agents. Protect containers from physical damage. Avoid direct sunlight Storage must meet requirements of ?I? 

‘tion sources and s!rong o+iz.i~g 
SHA Class IB hquld. Outslde or 

detached stora 
Englneerlng f.! 

e preferred. 
ontrols: Avoid va 

mamtenance., inspection, and 
inhalation and skin or eye contact. Consider a respiratory protection program that includes Izgular train@% 

ev SF* uahon. Indoor use of this material requires explosion-proof exhaust ventllauon to remove vapo:rs. my USe 
gasoline as a fuel source due to its volatility and flammable/explosive nature. Practice good personal hygiene and housekeeping pmcedures. wear 
clean work clothing daily. 

DOT Shipping Name: Gasoline 
DOT Hazard Class: Flammable i 

1‘ allap”’ Lall”U 

including casing- 
---------*v&a~cx~~72.101, .102) 

IMO Shlpplng Name; pasoline 

ID No.: UN1203 
iquid IMO Htird%lass: : 

ID No.: UN1203 
DOT Label: Flammable liquid MO Label: Flammable liquid 
DOT Packaging Exceptions: 173.118 IMDG Packaglng Group: II 
DOT Packaging Requirements: 173.119 
MSDSCoffeclion References: 26,73,89.100,101. 103.124, 126,127,132, 133, 136.138. 140. 143, 146, 153,159 
Prepared by: M Allison, BS; Industrial Hygiene Review: DJ Wilson. CIH; Medical Review: W Silverman, MD; Edited by: JR Stuart. MS 
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I Ma&vial Safety Data Sheets Collection: 

- - 

Genium Publishing Corporation 

\ @ip (518)373-8854 

1145 catalyn street Sheet No. 488 
Scheneaady. NY 12303-1836 USA Kerosine Burner Fuel 

Issued: 1 l/82 Revision: A, 3fl2 

KerosIne Burner Fuel (mdeculnr formula varies accordlne to method of manufacture)* Descrlptlom A mixture of R 2 NFPAt 
distilfed pe&oleum hydrocarbom. mainly of the methane se& with 10 to 16 carbon atorns~per mole&e. Used as fuel for 
kerosine lamps. flares, stoves. jet euginea. rockets. diesels, and tractorr; a degreaser, cleaner, mold-releasing agent, solvent 
for asphalt coatings, enamels, paints, Polishes, thinners and varnishes; and by veterinarians for decontamination. A 
deodorized and decohnized version called Deobase was formerly used as a solvent for cosmetics and Ily spray. 
Other Deslgaatlom CAS No. 8008-20-6, coal 0’4 Deobase, home heating oil no. 1. kerosene, mineral colza, mineral 
seal, range 0i.L 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers* G&h9 for a suppliefi lit. 

Cautions: Avoid skin contact with kerosine burner fuel because it causes &fatting of the skin, leading to irritation and possible 
dermatitis. Kerosine burner fuel is combustible and may be ignited by heat, sparks, or flames. 

&mcea, pamffii. naphthenea. olefms, and aromatics + 0.04 to 03% sulfur), ca ~98% 

1990 OSHA PEL 1991-92 ACGIH TLV 
NoneesritbIished 

1985-86 Toxklty Data* 
NoneestabIished Man, intravemtw TD,: 403 mg/kg caused distorted perception.5 

and hallucinations 
1990 MOSH REL Man. ora TD : 3570 m&g pmduxd coughing, vumiting, 
TWA: 14 ppm (100 mg/m’) 

1990 DFG (Germany) MAK 
None atablished and increase&dy tcmperahae 

Rat, oral, LD,: 800 mgflcg; no toxic effects noted 

* See NIOSH. R77ZX (OA55tXXlOO), for sdditiaul toxic+ datr . . . . . . . . . . . . . . ~~~~~~~~~~~~~i~~~~~~~~~~~~~~~~~~~,,~:::~~:~~ gy;~;;;;:~;: ; ;; : 
_.. __ ,............ : : : w :.. ..>:...:.:i...:.: . . . . . :.:+ . . . . :.:.:.:.:.: “‘,.,.,...,~.............~. ..“.....‘...............~.,.. ., .:...: 
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52s.C) -- Odor Threshold: I ppm 

I 
J Polntr <-22 l F (e-30 T) 

Vapor Pressure: 5 mm Hg at 68 ‘F (20 ‘CT) 
Molecular Weight: variable 

Vapor Density (ak = 1): 4.5 
Density: 0.80 at 68 l F (20 ‘C!) 

viscosity: 32 
Water Solublllty: Insoluble 
Other Solubllitlest Misciile with other petroleum solvents 

Appearance and Odor: Pale yellow or water-white. mobile, oily liquid with a characteristic strong petroleum odor. 

or regular foam. Use a “smothering” technique. Cat&d 
Unusual Flre or Explosion Hazards If spilled, and in the absence of ventilation and good air mixing, vapors may travel to an ignition souxe 
and flash back. Container may explode in heat of fire. Kerosine burner fuel poses a vapor explosion hazard indoors. outdoors. and in sewas. 
Special FIre-fIghtIng Procedures: Si fm may produce toxic thermal decomposition products, wear a self-contained brew appamms 
(SCHA) with a full facepiece operated in pressuredemand or Positive-pressure mode. Also wear fully Protective clothing. If possible without risk, 
remove container from fiie area Apply cooling water to sides of container until fire is well out. Stay away from ends of tat&s. For massive fire in 
cargo srea use monitor noz7.le.s or unmanned hose holders; if impossibIe., withdraw from area and let fire burn Withdraw from area immediately if 
you hear a rising sound from venting safety device or notice any tank discoloration due to fire. Isolate area for If2 mile in all directions if fire 
involves tank truck or rail car. Be aware of nmoff from fue control methods. Do not release to sewers or waterways. 

.‘cs;~~i~~~~:~,~‘~~~i~~~~~~,~~~~ ,‘;“-‘i :~~ :: : .: : .,: .li’. 
: ,_ ,. . . . . .: ..:.:.:.>:.:. :. 

.:::.;. ;: :,::j.r ..:. . . 

.: : : . . . . -.::-:.;i:: :.:, ::::.::.:‘.‘:‘..:.. . . i : ::.:..>:.. ..i.: . . ,: :.:.> ,.,. :.: ::. 
StablIIty/Potymerlzatlon: Kerosine bumer fuel is stable at room temperature in closed containers un& 
Hazardus p&rterization cannot occur. Any increase in temperature~could lead to incmasing instability. 
Chemical Incompatlbllltks Kerosine burner fuel is incompatible with oxidizing materials. 
Condltlons to Avold: Excessive heat generation and contact with oxidizing materials. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of kerosine burner fuel can produce carbon dioxide (Co,). carbon 
monoxide (CO), hydrocarbons, and small amounts of sulfur dioxide (SO,). depending on sulfur content 
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Carclnogenklty: In 1990 reports, the IARC lists kemsine 8s Class 7 (substance not assigned an overall evaluation)! although oc~uptiional 
~osutzs in parokm r&rung are listed as Class 5 (carcinogenic. animal evidence limited). Since kerosine is obtamed durmg peh01a 
refining. consider these data. 
Summarv of RW<s: Kerosine burner fuel toxicity varies widely with methods of manufme and use. The da and refiied kerosines are 
least taxi;. Those containing benzenes can cause.hematopoietii (formative of red blood cells) problems and exposure to large amounts can lead to 
renal (kidney) injury. Minor exposures to kerosine cm cause irritation and headache. 
Medical Conditions Aggravated by W-Term Exposure: None reported. 
Target Organs: Respiratory tract, skin, blood, and kidneys. 
Prima 
Acute iiT 

Entry Routes: Inhalation, skin contact, ingestion. 
ffects Inhalation of kerusine mists can cause mucous membrane irritation, headache, and drowsiness. High concentrations can lead to 

suffocation, corns, and death by respiratory arrest. bpiration of vomitus (after ingestion) can lead to serious pneurnonit$ (ismn$on of lungs) 
and puhnonary hemorrhage @lee&g in lungs). Ingestion csn cause gastrointestinal (GI) tract irritation, vonutig. and dmrrhea. Skm contact with 
kerosine causes immediate defatting of skin, leaving it dry and cracked. 
Chronic Effects: Chronic skin contact leaves skin dry and cracked, easily irritated, and prone to infection from other agents. Chronic dermatitis 
may result from long-team skin exposure. Chronic overexposure to hydrocarbon vapors may cause neurological impairment. 
FIRSTAID 
Eyes: Gently lit eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facilii. Do not allow victim to rub or keep eyes tightly shut. Consult a physician immediately. 
Skin: Quit 

47 
remove contaminated clothing. Rii with flooding amounts of water for at least 15 mh~ For reddened or blistaed skin, consult a 

physician. ash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support lxea ’ as needed. 
Ingedbn: Never give anything by mouth to an unconscious or cxL!F& ing person. Consult a poison control center. Unless otherwise advll do 
not indua2 vomiting shxe aspiration of vomitus can lead to sever& pneumonitis. If spontaneous vomiting occuI5. hold the victim’s head lower than 
the hips to prevent pulmonary aspiration. 
After first aid, get appropriate in-plant, paramedic, or commualty medkal support. 
XL*., ‘.b DLw.dr‘nn.r. nl.emm,.a ..,.,...r\.,err, hm,.t;nn m,.l es..+ .cMrrl;nal” 

Sd.ll/Leak Inunediatelv notify safetv personnel. isolate and ventilate area, deny enhy, and stay upwind. Shut off 
&es. flames, or smok&g in 6-d &&L Cleanip personnel should prevent ag&st &ntamin&ori. Water spray may reduce vap& but it may not 
prevent ignition in closed spaces. For small spills, using nonsparking tools, take 

iit 
with earth, sand, vermiculite, or other absorbent, noncombus- 

tible material and place in suitable contsiners for later disposal. For large spills, e far ahead of liquid spills for later disposal. Follow applicable _- 
OSHAregulatiti(29 CFR 1910.120). 
DkwI: Contact your supplier or a license contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPk Designations . . 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): No. DOOl. Characteristic of ignitability 
CERCLA Hazardous Substance (40 CFR 3024): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic chemical (40 CFR 37265): Not listed 
g~nD+Wi- 

tanunant (29 CFR 1910.1000, Subpart 2): Not listed 
.::. :: - .:., ,.,.,.__._ ,.. ..:.:.::~.-:.~...:I:.:.:.:.:.:.~ . . . . . . :....__. . . .:-.: :-x .::::.:.:,..> _,.,...// 
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Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-pro-on regulahom (29 CFR 1910.133). Smce 
contact lens use in industry k controversial. establish your own policy. 
Res&ator: Seek nrofe&nal advice r&r to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and. if 
nec&sary, wear a kSHA/NIOSH-coved respi&tor. Select respirator based upon its suitab<Gty to provide adequate worker pro&&on for given 
working conditions, level of airborne contamination. and presence of sufficient oxygen. For emergency or nonroutine operat$ns (cleaning spills. 
reactor vessels, or. storage tanks) wear an SCB A. Warning! Air-purifying respirators do not protect workers in oxygen-dcficren! crtmosphercs. If 
respirators are m OSHA re&res a respiratory protection program that includes at least: training, fit-testing. periodic environmental monitor- 
ing, maintenance, insption, cleaning, and convenient, sanitary storage areas. 
Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent repeated and prolonged skin contact Barrier creams may alsO 
be UsefuI. 
Ventflation: provide general and local explosion-proof exhaust ventilation systems to maintain airborne concentrations below the NIOSH REL 
(Sec. 2). Local exhaust ventilation is preferred since it prevents umtaminant diiion into the work area by controlling it at i.~ four~e.“~ 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showas, and wa~hrng factihes. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contaminated work clothing before wearing. 
Remove this material from your shoes and clean personal proteUive equipment. 
Commentsz Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material. especially before al&g. drinking. 
smoking, using the toilet. or applying cosmetics. 

Storage Requirements: Av 

arJto ma&in concentrations at &e lowest practical level. 
Adminktrative Controb: Consider preplacement and periodic medical examinations of exposed workers that emphasize re@ratoV function 

Transportation Data (49 CFR 172.101, -102) 
DOT Shipplng Name: Kerosene IMO Shlpplng Name: Kemsene 
DOT Hazard Class: Combustible liquid IMO Hazard Class: 33 
ID No.: UN1223 ID No.: UN1223 
DOT Label: None I’M0 Label: Flammable liquid 
DOT Packaging Exceptions: 173.118a IMDG Packaging Group: 11 
DOT Packaging Requirements: None 
MSDSCoUdion Referewes: 26.73.100.101.103,124, 127.132,133.136,143.153,159.163 
Prepared by: M G~NIOII, BA; Industrial Hygiene Review: PA Roy, MPH, CM. Medkal Revlea: AC Ddington, MF%i .MD; Edited by: JR 
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Genium Publishing Corporation Material Safely Data Sheets Collection: 
One Got&m Plaza 

Schenectady, NY 123044690 USA 
(518) 377-8854 Issued: 8/79 Revision: E, 9/92 

Toluene (C,HsCHs) Descrtptlon: Derived from pecroleu~~~ ie., dehydrogenation of cycloparafEn hactions followed by the R 1 NFPA 
aromatization of saturated aromatic hydmearbons or by fractional distillation of coal-tar lii oil and purified by rectifica- I 3 
tion. Used widely as a solvent (replacing benzene in many cases) for oils, resins, adhesives, natural rub&, coal tar, asphalt, 
pitch, acetyl celluloses, cellulose paints and varnish% a diluent for photogravute inks, raw material for organic synthesis 

k r 

(benzoyl & benzilidene chlorides, saccharine, TNT, toluene diisocyanate, and many dyestuffs). in aviation and high octane 
automobile gasoline, as a nonclinical thermometer liquid and suspension solution for navigational instruments. 

ibyn;edm 

Other Designations: CAS No. 108-88-3, Methacide, methyIbemene, tnethylbenzol, phenylmethane, toluol, Tolu-sol. 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’Guid& for a suppliers list 

Cautions: Toluene is an eye, skin, and respiratory tract irritant becoming narcotic at high centrations. Liver and kidney damage 
has occurred. Pregnant women chronically eqsed to toluene have shown teratogenic effects. Toluenc is highly flammable, PPE-.soz. 8 
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ToIuene, < 100%; may contain a small amount of benzene (- 1%). xylene, and nonaroma& hydrocarbons. 
1991 OSHA PELs 
8-hr TWA: 100 ppm (375 mg/m’) 

199243 ACGIH TLV (Skh.~) 

15-min STEL: 150 ppm (560 mg/m’) 
TWA: 50 ppm (188 t&m’) 

198.546 Toxtdty Datat 
Man. inhslati~Q 100 ppm. caused haUucinations. 

and changes in motor activity and changes in 

1990 IDLH Level 
1990 DFG (Germany) MAK* 
TWA 100 ppm (380 tng/n?) 

psychophysiologlcsl tests. 

2m ppm Half-liic 2 hr to end of shift 
Human. oral, Lu 50 m&g: toxic effects not 

1990 NIOSH R&s CategorY II: Substances with ryStemiC sects 
yet reviewed 

TWA: 100 ppm (375 mg/m3) PeskExposureLimlttSOOppm.3Omin 
Humrus eye UX) ppm -ed initation. 

STEL 150 ppm (560 mg/m’) avenge value, 2/shift 
Rat.oral.LD~5OOOmglkg 

* Available information suggests damage to the developing fetus is p&able. 
Rat. livetz 30 pmol/L caused DNA damage. 

Wee NIOSH, RTECS (2CSSm). for addiliad in&liar. mutatim repmduaiv~ and toxicity data. 
~“‘~ i.‘.‘...i ::. -..:. .: ‘. .~.“.~“.~.” ..‘. ‘. :. _ __ 
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Bolling Point: 232 l F (110.6 ‘C) 
@Ithg Point: -139 ‘F (-95 ‘C) 

Water Soiublllty: Very slightly soluble, 0.6 mg/L at 68 ‘F (20 l C) 

tiolecular Weight: 92.15 
Other SoIubUWes: Soluble in acetone. alcohol, ether, benzene. chloroform, glacial acetic 

Density: 0.866 at 68 l F (2014 ‘C) 
acid. petroleum efher. and carbon diide. 

Surface Tension: 29 dyne&m at 68 l F (20 l C) 
VaporPressure:22mmHgat68’F~‘C);36.7mmHgats6’F<30’C) 

Viscosity: 0.59 CP at 68 ‘F (20 ‘C!) 
Saturated Vapor Den&y (Air = 0.075 IbW or l.2 lcghn~: 0.0797 lb@ or 11755 kg/m3 

Refraction Index: 1.4%7at 20 ‘C/D 
Odor Threshold (range of all referenced values): 0.021 to 69 ppm 

Appearance and Odor: CoiorIess liauid with a aicldv sweet odor. 

Extlngulshlng Media: Toluene is a Class 1B flammable liquid. To fight fire, use dry &en&al carbon dioxide. or ‘alcohol-resistant’ foam. Water 
spray may be ineffective as toluene floats on water and may actually @read tire U&sual Fire or Orplosion Hazards: Concentrated vapots are 
heavier than air and may travel to an ignition source and flash back. Container may explode in heat of fire. Toluenes’ burning rate = 5.7 mm/r& 
and its flame speed = 37 cm&c. Vapor poses an explosion hazard indoors. outdoors, and in sewers. May accumulate static electricity. Speelal 
Fire-fighting Procedures: Because fm may produce toxic thermal decomposition products. wear a self-contained brcathiny appatus (SCBA) 
with a full facepiece operated in pressuredemand or positive-pressure mode. Structural firefighter’s protective clothing provides only limirui 
protection. Apply cooling water to sides of tanks until well after fire is out. Stay away from ends of tanks. For massive fire in cargo area use 
monitor nozzles or unmanned hose holders; if impossible. withdraw from fire and let burn. Withdraw immediately if you huu a rising sound from 
venting safety device or notice any tank discoloration due to fire because a BLEVE (boiig liquid expandiig vapor explosion) may be imminent 
Do not release runoff from fne control methods to sewers or waterways. 

..:.:.:.. i,. :.:.>..:.:.:$ 
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Stabllity/Polymerlzation: Toluene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization can’t occur. Chemical Incumpatlblllties: Strong oxidizers. concentrated nitric acid. nitric aeid + sulfuric acid, dlnltmgen ten-oxide, 
silver perchlorate. bromine trifluoride, tetranitromethane, and 1.3dich1om-5.5-diiy1-2.4-imidione. Condltlotts to AVOM: Contact with 
heat, ignition sources, or incompatibles. Hazardous Products of Decomposition: Thermal oxidative decomposition of toluene can produce carbon 
dioxide. and acrid, irritating smoke. 

. . 
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Carclnogenlclty: The lARC>1a) NTP$‘@ and OSHA(lw d o not list toluene ns a carcinogen Summary of Rlsh: Toluene is irritating to the eyes. 
nose, and respiratory tract Inhalation of high concentrations produces a narcotic effect sometimes leading to coma as well as Iiva and kidney 
damage. 93% of inhaled toluene is retained in the body of which 80% is metabolized to benroii acid, then to hippuric acid artd cxrcta3 in urine. 
The remainder is metabolixed to ocresol and excreted or exhaled unchanged. Toluene metabolism is inhibited by alcohol ingestion and is synergis- 
tic with benzene, asphalt fumes, or chlorinated hydrocarbons (i.e. perchloroethylene). Toluene is readily absorbed through the skin at 14 tofL3 mg/ 
cm2/hr. Toluene is absorbed quicker during exercise than at rest and appears to be retained longa in obese versus thin victims; presumably due to its 
lipid solubility. There is inconsistent data on toluene’s ability to damage bone msrrow; chronic poisoning has resulted in anemia and leucopenia with 
biopsy showing bone marrow hypo-plasia. These reports are few and some authorities argue d-at the effects may have been due to benzene contami- 
nants. Chronic inhalation during pregnancy has been associated with teratogenic effects on the fetus including microeephaly. CNS dysfunction. 
attentional deficits, developmental delay + language impairment, growth retardation. and physical defects including s small midface, shon palpebral 
fissures, with deep-set eyes. low-set ears. flat nasal bridge with a small nose. micrognathi& and blunt fingertips. There is some evidence that toluene 
causes an autoimmune illness in which the body produces antibodies that c~use inflammaticrn nf itc num L-;A--~ 



idney, skin. Primary i&y Rout&: Inflation. skin’contac~absorption. Acute E&c& vapor &halatioucauses re&atory-met kita~on, f&gue, 
weakness. confusion, dizziness, headache, dilated pupils, watering eyes, ~~IVOUSD~SS. insomnia, paras&& and vatigo progressing to ~UUCO~~C coma. 
Death may result Fram cardiac arrest due to ventricular fibrillation with catecholamines loss. Liquid spla&d in the eye causes conjunctival irritation, 
transient corneal damage and possible burns. Prolonged skin contact leads to drying and fmured dermatitis. Ingestion causes GI tract initation and 
symptoms associated with inhalation. Chronic Effects: Symptoms include mucous membrane initation,~che, vertigo, nausea. appetite loss and 
alcohol intolerance. Repeated heavy exposure may result in encephalopathies (cerebellar ataxia and cognitive dysfunction), liver enlargement, and 
kidney dystrophy (wasting away). Symptoms usually appear at workdays end. worsea at we&s end and decrease oc disappear over the weelkend. 
FIRST AID Eyes: Do no1 allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immaiiitely and continuously with llooding 
amounts of water until transported to an emergency medical facility. Consult an ophthalmologist imme&ately. Skk: &i&y remove contaminated 
clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and wata. Inhalation: Remove exposed person to 
fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an ~~01~ci0us or convulsing person. Contact a poison control 
center and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of wata to dilute. Do not induce vomiting tnxausc of 
danger of aspiration into’the lungs. Gastric lavage may be indicated if large amounts are swallowed, potential toxicity needs to be weighed against 
aspiration risk when deciding for or against gastric lavage. Note to Physicians: Monitor cardiac fun&m. If indicated, use epinephrine azd other 
catecholamines carefully, because of the possibility of a lowered myoctiial threshold to the arrhythmogatic effects of such substances..Obtain CBC, 
electrolytes. and urinalysis. Monitor arterial blood gases. If toluene has > 0.02% (200 pprn) benzene, evaluate for potential benzene @icity. BEJ: 
hippuric acid in urine. sample at shift e.nd (25 dg creatininc); Toluene in venous blood, sample at shift ad (1.0 mn/t). 

SpllVLeak: Notify safety pcrsonneI, isolate and ventilate area. deny entty, and stay ~;pwind. Cleanup personnel protect against inhalation and skin/eye 
contacact Use water spray to cool and disperse vapors but it may not prevent ignition in closed spaces. Cellos&e, hycar absorbent materials. and 
fluorocarbon water can also be used for vapor suppression/containment Take up small spill with earth, sand, vermiculite, or other absorbent, 
noncombustible material- Dike far ahead of large spills for later reclamation or disposal. For wata spills, (10 ppm or greater) apply activated carbon at 
10X the spilled amount and remove trapped mat&al with suction hoses or use mechanical dredges,‘lii to nmove immobilti masses of pollutants 
and precipitates. Toluene can undergo fluidii bed &&ration at 842 to 1796 ‘F (450 to 980 ‘C). rotary kiln incineration at 1508 to 2912 ‘F (820 to 
1600 ‘C). or liquid injection 
Values: Blue gill, L& = 

incineration at 1202 to 2912 ‘F (650 to 1600 ‘C). Follow applicable OSHA regulations (29 CFR 1910.120). E<:otoxiclty 
17 mg/IJ24 b, &imp (Crongonffocis co@. I& = 4.3 ppm/96 hr; fathead minnow (PinwphalespromeIas). L-CM = 36-2 

mg5’96 hr. Environmental Degradation: If released to land. toluene evaporates and undergoes micmbii degradation- In water. toluenc ~olatilizcs 

and biodegrades with a half-life of days to several weeks. In air, toluene degrades by reaction with phot&emically produced hydroxyl radicals. 
Disposal: Tre=at contaminated water by gravity separation of solids, followed by skimming of surface Pass through dual media filtration and carbon 
absorption units (cazbon ratio 1 kg to 10 kg soluble material). Return waste water fxom backwash to gravity separator. Contact your supplier or a 
licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations- 
rSPA Designations 

sted as a RCRA Hazardous Waste (40 CFR 261.33): No. U220 
OSHA IkslgMuotls 

.ARA Extremely Hazardous Substance (40 CFR 355). TPQ: Not listed 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQJ 1000 lb (4S4kg) 
[* per RCRA, Sec. 3001; CWA, Sec. 311 (b)(4); CWA, Sec. 307 (a)] 

Listed as a SARA Toxic Chemical (40 CFR 37265): Not listed 

regulations (29 &R 1910.133j. Because contact lensuse icmdustry is controversial+ establish yo& GGpo%. Resplrat&: Seek proiessional 
advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary. wear a MSKA/NIOSH- 
approved respirator. For < 100 ppm. use any chemical cartridge respirator with appropriate organic vapor cartridges, any supplied-air resp-miter 
@AR). or SCBA. For < 200 ppm, use any SAR operated in continuous-flow mode. any SAR or SCBA with a full facepiece, or any air-purifying 
respirator with a full facepiece having a chin-style, front or back mounted organic vapor canister. Fur emergency or nonruutine operations (claning 
spills. reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying rcspira~ors do not protect workers in oxygen-&&ient afmospkrcr. 
If resp.irators are. used, OSHA requires a written respiratory protection program that include-s at least medical certification, training, fit-tecting, 
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective 
gloves, boots, aprons, and gauntlets to prevent skin contact- Polyvinyl alcohol with a bre&hmugh time of > 8 hr. Teflon and Viton are recom- 
mended as suitable materials for PPE. Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concenttations below 
the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its 
source.(lm)Safety Statloas: Make available in the work area emergency eyewash stations, safety/quick-drench showas, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before reuse Remove toluene from your shoes and 

clean PPE. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material. especially before eating, 
drinking, smoking, using the toilet. or applying cosmetics. 
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Storage Requlrementsz Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from ignition sources and incam- 
patibles. Outside or detached storage is preferred. If stored inside. use a standard flammable liquids warehouse, room. or cabinet To prevent static 
sparks. electricaily ground and bond all equipment used with toluene. Do not use open lights in toluene areas. Install Class 1, Group D elecaical 
equipment Check that toluene is free of or contains < 1% benzene before use. Englneerlng Controls: To reduce potential health hazards. use 
sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain ~ncentrations at the lowest practical Ievel. Admlnl+ 
trative Controls: Adopt controls for confined spaces (29 CFR 1910.146) if entering areas of unknown toluene levels (holes. wells. storage tanks). 
Consider preplacemcnt and periodic medical exams of exposed workers that emphasize the CNS. liver, kidney. and skin. Include hemocytornekc 
and thrombocyte count in cases where benzene is a contaminant of toluene. Monitor air at regular inreFvals. to ensure effective ventilation. 

Transportation Data (49 CFR 172.101) 
JT Shipping Name: Toluene 

DOT Hazard Class: 3 
Packagin Authorizations 
a) Except ons: 150 P 3 

uantity Llmltations Vessel Stowage Requirements 

ID No.: UN1294 b) Non-bulk Packagln 
3 

: 202 
a Passenger AIrcraft or Railcar: SL 
b) Cargo Aircraft Only: 60L 

k& Stowage: B 
:- 

DOT Packin 
DOT Label: 

Group: Il 

b 2 
ammable Li uid 

c) Bulk Packaging: 24 

Special Provisions (172.10 ): Tl 

MSDSCoffecfion References:26,73,100,101,103.124.1’26. 127.132,140. 148.153.159.163.164.167.169.171.174.175.176. 180. 
Prepared by: M G~MOII. BA: Industtial Hveiene Review: PA Rev. CIK. MPH: Medical Review: AC Dttiington. MD. MPH 
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Mater&L Safe0 Da!a Sheets Co&ction: 

Sheet No. 312 
Trichforoethyiene 

Issued: 7f79 Revision: F, 91p2 

isobutanol, carbon tetrachlori& chloroform, beruuu, orpentaml-2&etham 
solvent in ckctronics and dry cleaning a chemical intermedii a r&&rant and 
and adhesives; in oil, fat, and wax extraction and in aaospnce operations (fhrs 
fumigant (food) and anesthetic @placed due to its hazardous decomposition 
Other Designations: CAS No. 79-014; acetylene tzichlti Algylem Anamenth; Benzinol; Cecokne; Cblorykn: Dow- 
Tri; ethylene trichlorid~ Gear&gene; Namogen; T&sol; wTC& I,l&trichl luu. 

Yz%J) Manufacturer: Contact your supplier or distributor. Consult latest Ciruniccrl WcekBuycrs'G * forAsupplierslist 

Cautions: TCJZ is irritating and toxic to the central aewous systan (083). hhalation of high concentrr&ms have k.nd to death due to 
‘m2& 

ventricular fibrillation. Chronic exposure may lead to hears liver, nnd kidney damage. The liquid is &sorbed through the &I. Although * Su= 8 
it has u relativeIy low flash point. TCE burns with di5icuIty. 

Trichloroethylene, < 100% [contains stabilizers (Sec. l)]. 
1991 OSHA PELs 19!U-93 ACGIH TLVs 
8-hr TWA: 50 ppm (270 mg/m3) 

1985-86 ToxkKty Data+ 

Vtscosltyi 0.0055 Poise at 77 ‘F (25 l C) 
saturotcdVapwDepslt~(Alr=OM15~~;83kg/~:O.~S6mslffl.l~3~ 

Moiecular WeIghti 131.38 
Water SolabiUty: Very slightly salable; 0.1% at77 ‘F (ZI C) 
Other Sofubilltlesr Highly soluble in orgtic soIvents (alcohol, acetone, ether, carbon 

Den&y: 1.4649 at 20/4 ‘C tetmchI~&chloroform)andlipii 
Refraction Index: 1.477 at 68 ‘F (20 ‘C/D) Surfa~Tenshc 293 dyne/cm 
Odor Threshold: 82 to 108 ppm (not M e&5x& warning) 

Appearance and Odor: Clear. colorless (sometimes dyed blae), mobile liquid with a sweet chloroform odor. 
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Flash Point: 90 ‘F (32 l C) CC ~utoignition Temperature: 788 ‘F (420 ‘C)ILELt 8% (25 ‘c); 12J% (100 ‘C)IUELt 10% (25 X!); 90% (100 Y 
Ex~tshingMedla:AClasslCFlammableLiquidAlthooghithasaaashpointof90’F.~Ebmmwith~~.Forrmalllirrs.asedry 
chemical, carbon dioxide, water spray, or regular foam. For large fires, use water spray, fog, or regular foam. Unususl Fire or I&pIosba IIazud& 
Vapor/air mixtures may explode when ignited. Container may explode in heat of fire. Speda! Fbr-Qhtlng Procedures: Becnuse fire may produce 
toxic thermal decomposition products, wear a self+ontalned breathing appamms (SCBA) with a full f&epkce operated in pressurc~ 05 
positivepressure mode. Structural firefighter+ protective clothing provides only limited protecticn agximt TCE Apply coeling water to sides of 
container until well after fur: is out. Stay away from ends of tanks. Do not rekase runoff from fire control methods to sewers or waterways. 

Stubllity/Polymerizatlom ‘ICE slowly decomposes in the pnsencc oflightandmoistluetofonn cmcms+e hytioric add. Hazmkus polyru- 
erization cannot occur. Chemical IncompatlbUhks: hchde alkalis (sodium hydroxide), cbemiaBy active metals (dumin~z, bayIhsn, lithinm. 

magnesium, sodium. potassium. and titanium). epoxides. and oxidants (nitrogen teeaotide, pachkxk &d). Contact with 1-chloro-2.32poxy propaa 
or the mono and di 2.3-epoxypropyl ethers of l&batanediol + 2,2-bis4(2’,3’+zpoxypropoxy)-pbenyhxopane can, in the presence of &ytic 
quantities of halide ions, cause dehydmchlorination of ‘ICE to explosivedichl~kne. Coodltkm to AvoM: Erposure to light, moistnor. 
ignition sources, and incompatibles. Hazardous Products of Decomposition Thermnl oxidative wition of TCE (abuse 300 ‘c) or exposa 
to ultraviolet light can produce carbon dioxide (Co,) and toxic dichloro ace+ne (explosive). chkx& hydrogen chloride. and phosgene gas. 

Ge-;MAti(Class B, ju&f!&iy suspected of having carcinoge& pot&i& 8: MGSH (b X. cxcinogen defined wittr IK) tinTheX Caygor- 
k&on). Summary of Risks: TCE vapor is irritating to the eyes, nose, and respGatory tract and inh&&m of high conccn tlWiO~QUlkdtOSW~ 

CNS effects such as unconsciousness, ventricular anythmias, and death doe to cnrdiac arresf. Mild liver dysfunction wss also seen at kvek high 
enough to produce CNS effects. Contact with the liquid is irritating to the skin and can kad to &n~dtir by defaaing the skin chronic toricity is 
observed in the victims incretasina intok.mnce to alcohol characterized bv 3cmaa-s flush’. a uakent redness of the face trunk and amx. The . ” 
euphoric effect of +lCE has led &craving. and habitual sniffing of its vapors. 



mctabolites (trichloroacetic acid & trichlotoethanol) in blood &I urine. Medical Cooditlons Aggravated by Long-Term Expost& Disordesr of 
the nctvous system, skin. heart, liver, and kidney. Target Organs: Respiratory, central &peripheral nervous, and cardiovascular (heart) :rystems, 
liver, kidney, and skin. Primary Entry Routes: Inhalation, skin and eye contact. and ingestion (rarely). Acute R.Rectsr Vapor inhalation can 
cause eye, nose. and throat irritation, nausea, blurred vision, ovaexcit.emen~ headache. drunkenness, memory loss, irregular heartbeat (resulting in 
sudden death), unconsciousness, and death due to cardii failure. Skin contact with the liquid can cause dryness and cracking and pdotyed 
exposure (generally if the victim is unconscious) can cause blistering. Eye contact can cause initation and watering, with cotneal epithehom injury 
in some cases. Ingestion of the liquid can cause lip. mouth, and gasttointesti& irritation, irregular heartbeat. nausea and vomiting, diat&ea 
(possibly blood-stained), drowsiness, and riskof pulmonary edema (fluid in lungs). Cbroak Effects: Effects may persist for several woks or 
months after repeated exposure. Symptoms include giddiness, irritability, headachq digestive disturbances. mental confusion. intolerance to alcohol 
(degreasers flush), altered color perception, loss or impairment of sense of smell, double vision, and Peripheral nervous system function impairmeat 
including persistent neuritis, temporary loss of sense of touch, and paralysis of the tingas from diit contact with TCE liquid. 
FIRST AID Eyes: Do rwf allow victim to rub or e eyes tightly shut Gently lift eyelids and flush immediitely and continuously with fl&g 
amounts of water until transported to an emergency medical facility. Consult a physician immediiy. Skin: Quick@ remove contaminated 
clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. Inhalation: Remove exposed person to 
fresh air and support breathing as needed. Ingestion: Never give anythii by mouth to an uncomcious or convulsing person. Contact a poison 
control centa and unless otherwise advised, have that conscious a& alert person drink 1 to 2 glasses of water, then induce vomiting. Do not give 
milk as its fat content (‘ICE is lipid soluble) may inhance gastroint&inal absorption of TCE. Note to Physidanr: ‘ICE elimination seems to be 
triphasic with half lives at 20 min, 3 hr. and 30 hr. Some success is seen in treating patients WithpropranoloL &opine. and disultiram. Monitor 
urine and blood (lethal level = 3 to 110 p&r&.) metabolites. BEI = 100 mg/g ereati&ne (trkhlomacetic acid) in urine, sum#s uf utd of w&we& 
BE1 = 4 mg/L (trichloroethat@ in blood, sample d end of sh$l .ti end drhe workweek These tests arc not 10046 accurate indicators of exposme; 
monitor TCE in expired air as a confirmatoty test. 

s&s. take up with earth, san~vertn~&lit.e, or other absorbent, noncomb&tibIe’mate&l and pL4 in suitable contain& for later di+sal. For large 
spills, flush to containment area where density stratification will form a bottom TCE layer which can be pumped and containerized.. Report any 
release in excess of 1000 Ibs. Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxkity Values: Bluegill sunfii l& = 44,7CKl pg/L/ 
96 hr, fathead minnow (Pimephalespromelar), JX, = 40.7 mg&?X hr. Envlronrnental Degradation: In air, TCE is photooxidized with a half-life 
of 5 days and reported to form phosgene, dkhloroacetyl chloride. and formyl chloride. In water it evaporates rapidly in minutes to hours. TCE 
rapidly evaporates and may leach since it does not absotb to sediment Soil Absorptien/Mobflityr TCE has a Log K, of 2, indicating high soil 
mobility. Disposal: Waste TCE can be poured on dry sand and allowed to vaporize in isolated location, purified by distillation, or returned to* 
supplier. A potential candidate for rotary kiln incineration at 1508 to 2912 ‘F (820 to 1600 l C) with an acid scrubber to remove halo acids. Contact 
your supplier or a licensed contractor for detailed recommendations. Follow applicabIe Feden& state, and local regulations. 
EPA Dtilgnatiotts 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 3726S) 

OSHA De&rations - 
l&ted as an Air Contaminant (29 CFR 1910.1000, Table Z-I-A) 

Listed as a RCRA Hazardous Waste (40 CFR 261.33 & 261.3 1): No. IJ22g & #w)2 (s~enf ~lvurl) 

Listed ns a CERCLA Hazardous Substance* (40 CFR 392.4): Final Reportable Quantity (RQ), 100 lb (45.4 kg) [* per RCRA, Sec. 3001. <%A Set 
3 11 (b)(4). & CWA Sec. 307 (a)] 

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

.~~~~~~~ 
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Goggles: Wear chemical safety goggles (cap-type or rubber framed, equipped with impact-re&tant glass), per OSHA eye- and face-protection 
regulations (29 CFR 1910.133). Because contact lens use in industry is controversial. establish your own policy. Respirator: Seek professional 
advice prior to respirator seltin and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessyy. wear a MSH.A/NIOSH- 
approved respirator. At any detectable concentration, wear a SCBA with a full facepieceapaated in pressure demand or other positive pressure 
mode. For emergency or nonroutine opaations (cleaning @Is, reactor vessels. or storage tanks). WULT an SCBA. Wtiing Air-prvifying respire- 
lors do not protect workers in oxygen-deficierxi afmospheres. If respirators are used, OSHA requires a respiratory protection program that includes 
at kas~ medical certification. trG.ing. fit-testing. periodic e&ronmentaI monitoring. maintcnane, inspection, cleaning. and convenient sanitary 
storage areas. Other: Wear chemically protective gloves, boots, aprons. and gauntlets made from Viton or Neqmne to prevent skin axatact Do twl 
USC natural rubber or polyvinyl chloride (PVC). Ventllatlon: Provide general and local exhaust ventilation systems to maintain aSome comma- 
lions below OSHA PELS (Sec. 2). Local exhaustventilation is preferred because it prevents contaminan t dispersion into the work area by control- 
ling it at its sourcctto3) Safety Stations: Make available in the work area emergency eyewash stations, safety/quickdrcnch showem, and washing 
facilities. Contamfnated Bqulpment: Separate contaminated work clothes from street clothes and launder before reuse. Remove this material from 
your shoes and clean personal protective equipment. Comments: Never eat. drink, or smoke in work areas. Practios good personal hygiene 
especially before eating. drinking, smoking, using the toilet, or applying ccsmetics. 

Storage Requirements: Prevent physical damage to containers. Store in steel drums, in a cool. dry. well-ventilated area away from sunligln~ heas 
ignition sources, and incompatibles (Sec. 5). Store large quantities in galvanized iron, black iron, or steel containers; small amounts in dark (amber) 
colored glass bottles. Engineering Controls: To reduce potential health harards. use suffiient dilution or local exhaust ventilation to control 
airborne contaminants and to maintain concentrations at the lowest practical level. Design processes so that the operator is not directly exposed to 
the solvent or its vapor. Do not use open electric heatis, high-temperature w arc-welding or open flames in TCE atmosphaes. AdmIni+ 
trative Controls: Consider preplacement and peaiodic medical exams of exposed workers with emphasis on skin respiratory, carSac, ccnud and 
peripheral nervous systems, and liver and kidney function. Employ air and biological monitoring (BE%]. Instruct employcc~ on safe handling of 
TCE. 

OT Shipplng Name: Trichloroethylene 
tlOT Hazard Class: 6.1 
ID No.: UN1710 
DOT Pnckln 
DOT Label: a 

Group: IB 
eep Away From Food 

DOT Speclal ProvisIons (172102): N36. Tl 

Transportation Data (49 CFR 172.101) 
Qua&h Llmltatlous 
a) Passenger Alrcraft or RaUcar: 6OL 
b) Cargo Ah-craft Only: 22OL. 
V-1 Stowage Requlrementz; 
n) Vesvl Stowage: A 
bl Other: 40 

MSDSCoffection References: 26,73,100, 101, 103.124.126.127, 132, 133, 136,139, 140. 148,149, 153,159,163,161, 167. 165,171. 174. 175, 176. 180. 
bepared by: M Gmnon, BA; Industdd Hyg(ene Revkw: D Whm, a, M&id Rcv!ac AC Ddk@n. MD 
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Xylene (Mixed Isomers) 
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Xylene (Mixed Isomers) (C,H,S Description: Thocommacial pmdact is a blend of the t&e isomas [o~fI~+-). met&z- R 1 NFPA 
1. pm4~-)1 with the largest propotion beiig m- xylenc. Xykne is obtained from coal tar, ~IUU-IC by mutsakylarion. and 
pseudocumene. Used in the manufacture of dyes, resins. panus. varnishes, and other organks: as a general solvent for 
adhesives. a cleaning agent in microscope technique; as a solvent for Canada balsam n&oscopy; as a fuel compot-tenr; in 
aviation gasoline. protective coatings, sterilizing catgut, hydmgut peroxide, pc&mes, insect rcpellants, pharmace~~ticakz, and 
the leather industry; in the production of phthalic anhydxidc, isophtbalic, and taephtbalic acids and UK& dime&y1 esters 
which are used in the manufacture of polyester fibus; and as an indirect food additive as a co lnooIwN of adbesivcs. Around 

HMIS 
u 74. 

the home, xylene is found as vehicles-in &nts, paint removers, degreasing ckanas, lacquas. &es and cements and as 
solvent/velucles for pesticides. 

F I’ 

Other Designations: CAS No. 1330-20-7 [95-476; 108-38-R 10642-3 (pi m-, p-isoma)]. dim&ylburz+ne. 
methyltoluene, NCI-CS5232. Violet 3, xyloL 

i&E: 

Manufacturer. Contact your supplier or distributor. Consult latest Ckmi& WeekB~rs’ G&f@) for a suppliers list. 
t QlKmic 

Ef%crs 

1991 OSHA PELs 1992-93 ACGIH TLVs 
8-hr TWA: 100 ppm (435 mg/n?) 
Smin STEL 150 ppm (655 mglm’) 

TWA: 100 ppm (434 mg/& 
SEL: 150 ppm (651 mghs 

1990 IDLH Level 
BEI (Biological Exposure In&x): Methylhippuric 

1000 ppm acidsinurineatadofsbif~ 15glgcreatinine 
-_ 

1990 NEOSH RELs 
TWA: 100 ppm (435 mgjrn? 
STEL: 150 ppm (655 mg/m ) 

1990 DF.G (Germany) MAK 
TWA:.100 ppm (440 mg/n?) 
Category E Substances with systemic effects 
Half-life: c 2 hr 

l985-86 Toxic& Data* 
Human, it&ala&n, T&z 200 ppm produced 
olfactkn effects. conjunctiva initation. and other 
changes involving the lungs. rhorax, or respiration. 

Man, inhalarion, L&z 10000 ppm16 k, toxic 
effects not yet reviewed. 

Human. oral, m: 50 mg/kg; no toxic effect noted. 
RaL or& LJ&: 4300 mg/kg; toxic effect not yet 
reviewed. 

Peak Exposures 200 ppm, 30 min. average value, Rat, inhalation, LC& 5000 pprl4 hr; toxic effects 

4peakspesshift not yet reviewed. 

L See NIOSH, RTECS (XEzlm). for additional toxicity data L See NIOSH, RTECS (xEzlOOWO). for additional toxicity data 
~~ ~~ 
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Boiling Point Range: 279 to 284 ‘F (137 to 140 ‘C)* Boiling Point Range: 279 to 284 ‘F (137 to 140 ‘C)* 
Boihg Point: ori-lw: 291 ‘F (144 ‘C); meta: 281.8 ‘F (138.8 l C); Boihg Point: ori-lw: 291 l F (144 ‘C): meta: 281 

Molecular Weight: 106.16 Molecular Wekht: 106.16 
Spedfk Gravity: 0.864 at 20 ‘c/4 ‘C 

paru.- 281.3 ‘F(1385 ‘C) 
Freezing Polnt&leJtlng Point: o&o: -13 ‘F (-25 l C); 

Water SoIubQky: Practically insoluble 

me&z: -53.3 ‘F (- 47.4 ‘C); pura.- 55 to 57 ‘F (13 to 14 l C) 
Other Solubllities: Miscible with absolute alcohol, ether. and 

Vapor Pressure: 6.72 mm Hg at 70 l F (21 ‘C) 
many otk organic liquids 

Saturated Vapor Den&y (Ah- = 1.2 kg/&): 1.23 kg/m’, 0.077 lb& 
CktanoWWater Partition Co&ficient: 108Kow = 3.12-3.20 
Odor ‘IIueshoId: 1 rmm 

Fkeezing Point/l 
m&z: -53.3 ‘F (- 47.4 ‘C); pura: 55 

Vapor Pressure: 6.72 mm Hg at 70 l F (21 ‘C) 
Saturated Vapor Den&y (Ah- = 1.2 kg/&): 1.23 kg/m’, OM17 lb& 

Ckta&WatkPartition Coefficient: 108Kow = 3.12-3.20 
Odor ‘IIueshoId: 1 mm 

Appearance and Odor: Clear, sweet-smelling liquid Viscodty: 02.6 SUk- 

* Materids with wider and narrower boiling ranges att axamerddy availa& 
i :ys:-~..- : :sfj’:<~:. ~-:~~~~:~~~~~ 
::.:., -.::.z: ,..; .: . . . ._,_........_ i i 

o~UEIL: 7.0 (m-, p-); 6.7 (0. 

Extigufshh 
regular foam.% 

Media: For small fires, use. dry chemical, carbon dioxide (co,). water spra 
atez may be ineffective. Use water spray to cool fire-exposui containers. J 

cx regular foam. For large fires. use waux spray. fog or 

liquid (which floats on water) may travel ta an i 
nusaal Ftre or lbpbsfon Hazards: Xylurevapors or 

irritating or ~O~SOROUS decomposition products. !F 
lion soarce and flash back. The beat of fire my cause containcss to explode &/or produce 
ylene may present a vapor explosion hazard indoors, outdoors, or in sewers. kcumulated static 

electricity may occur from vapor or liquid flow sufficient to cause ignition. Special FIR-fighting Procedures: Because fire may produce toxic 
thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive- 
pressure mode. Structural fuefighter’s protective clothii 
Otherwise, cool fre-exposed containers until well after P 

will provide limited protection. If feasiile and without risk, move containus from fre area 
we is extinguished. Stay clear of tank ends. Use unmanned hose holda or monitor nozzles fc 

massive cargo f&s. If impossible, withdraw from area and let fire bum. Withdraw immedii in case of any tank discoloration or risiig sound fron 
venting safety device. Do not release runoff from fire control methods to sewets or waterways. 

~~~~~~~~~ 4~~~~~~~~~~~~~~~~~~~~~~~ .::ii:~~~~~~~~~-~ -;?i”;: L:. ;:;;%&:. y :.: ;..,f:+i$:. -: ..,. : i ..:.: -;; i. - ~~~:.~~~.~:~:~~~~~~~:.~~~i 
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: Xylene is stable at room temperature in closed containus under normal storage and handling kditions. lU.adou~ 

_:j.... 

. Xylene is easily chlorinated, sulfonated, or nitrated. Chemical IncompaUbUitks: Incompatibilities include strong 
dichIoro-S.S-dimethyl-2.4-i~~~~~iolidindione (dichlorohydrantoin). Xyluu attacks some forms of plash, rubber. and 

coatings. Condltlom to Avoid: Avoid heat and ignition sources and incompatibles. Hazardous Products of Decomposltlon: Thamaloxidative 
decomposition of xylene can produce carbon dioxide, carbon monoxide. and various hydrocarbon producrs. 

,,;. ....... . . . . . . . . : ,... . . . . . . :.:.:;:. . . . . -.:. : .; 
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Carcfnogenkity: The IARC$l*) NTp.(‘@) and OSHA(164) do not list xylene as a carcinogen Smtnary of Rkks: Xylene is an eye. mumus - 
membrane: and respiratory tract irritant. titation starts at 200 ppm; severe breathing diffic&ies which may be delayed in onset can occur at high 
concentrahons. It is a centi nervous system (CNS) depressant and at high concentrations can cause coma. Kidney and liver damage can occur with 
rrylenc exposure. With prolonged or repeated cutaneous exposure, xylenc pduces a defatting dcmwitis. Chronic toxicity is M:I well defined, but it 
is less toxic than benzene. prior to the 1950s. benzene was often found as a contaminant of xylene and the effects amibuted to xylenc such as blood 
dyscrasias are questionable. Since the late 1950s. xylaes have been virtually benwre-free and blood dyscrasias have not been &so&ted with 
KyheS. Chronic exposure to high concentrations of xylcne in animal studies have demo- milk reversible decrease in red and white cell 
Punts as well as increases in platelet counts. ConIinru an ncxf pa 
-m.“4-L.h,M,C -.a... - 
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__ . 
ts reported in association with workplace exposure to xylenc perhaps due to effects on Liver tnetabolim. Xylene crosses the human 

I 

placenta. but does not appear to he teratogenic under conditions tested to date. Medical Conditions A 
respiratory, eye. skin, gastrointestinal (CD , liver and kidney disorders. Target Organs: CNS. eyes, G f 

ravated by Long-Term Exposure: CNS, 
tract. liver, kidneys, and skin. Primary 

Entry Routes: Inhalation, skin absorption (slight), eye contact, ingestion, Acute Effectsz Inhalation of high xylenc concentrations may cause 
doziness; nausea. vomiting, and abdominal pant; eye, nose. and throat irritation; respiratory tract irritation leading to pulmonary edema (fluid in 
- ); drowsiness: and unconsciousness. Direct eye contact con result in coniunctivitis and corneal bums. Inrrcstion may cause a burning sensation 
in the oropharynx and stomach and transient CNS depression. Cbronk E&ts: Repeated or prolonged &contact may cause drying and defat- 
ting of the skin leading to dermatitis. Repeated eye exposure to high vapor concentrations may cause revessible eye damage, peripheral and central 
neuropathy. and liver damage. Other symptoms of chronic exposure include headache, fatigue, irritability. chronic bronchitis, and GI disturbances 
such as nausea, loss of appetim, and gas. 
FIRST A!D Emergency permute1 shouldpro~ect against exposure. Eyes: Do MI allow victim to rub or keep eyes tightly shut- Gently lift eyelids 
and flush unmcdiatel 
immediately. Skin: d 

and continuously with flooding amounts of water until transported to an emergency medical facility. Consult a physician 
uickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap 

and water. For reddened or blistered skin, consult a physician. Carefully diise of contaminated clothing as it may pose a fue hazard. Inhalation: 
Remove exposed person to fresh air and support breathiig as needed. Monitor exposed person for respiratory distress. Ingestion: Never give 
anything by mouth to an unconscious or convulsing person. Contact a Poison control center and unless otherwise advised, do MI induce vomiring! If 
spontaneous vomiting should occur, keep exposed petson’s head below the hips to prevent aspiration (breathing liquid xylene into the lungs). 
4splralion of a few t+llimeters of xylem can cause chemical pncumoniri.~, puhwttary edema. and hemorrhage. Note to Physicians:’ Hippuric acid 
x the ether glucuromde of orfIro-toluic acid may be useful in diagnosis of me&-. para- and or&-xylene exposure, respectively. Cons&r gastric 
lavage if a large quantity of xykne was ingested. Proceed gastric lavage with protection of the airway ti-om aspiration; consider endotracheal 
intubation with inflated cuff. 
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SpUllLeak: Notify safety personnel, evacnate alI unnecessary penoMel remove all heat and ignition sources. aird ventilate spill area- Cleanup 
prsonnel should protect against vapor inhalation and skin or eye contact- If feasible and without undue risk, stop leak Use appropriate foam to 
olanket release and suppress vapors. Water spray may.reduce vapor, but does not prevent ignition in closed spaces. For small spills, absorb on paper 
ind evaporate m appropriate exhaust hood or absorb with sand or some non-combustible absorbent and place in containers for later disp>sal. For 
large spills dike far ahead of liqaii to contain Do not allow xylene to enter a confirnsd space such as sewers or drains. On land, die to contain or 
iivert to impermeable holdiig area- Apply water spray to control flammable vapor and remove mat&al with pumps or v-urn equipment. @I 
Mater, contain material with natural barriers, booms, or weirs, apply universal gelling agent and use suction hoses to remove spilled material. 
iFport any release in excess of 1000 lb. Follow applicable OSHA regulations (29 CFR 1910.120). Entironmental Transport: Little bioconccn- 
ratio-n.is expected- Biological oxygen demand 5 (after 5 days at 20 ‘C): 0.64 (no stated isomer). Ecotoxidty values: LD,. GoldfLsh, 13 mgAJ24 hr. 
nndttrons of bioassay not speciEed, no specific isomer. Environmental Degradation: In the atmosphere, xylenes degrade by reacting with 
)hotochemically produced hydroxyl radicals with a half-life ranging from l-l.7 hr. in the summer to 10-18 hr in winta or a typical loss of 67-86% 
=r day. Xylenes are resistant to hydrolysis. Soil Absorption/Mobility: Xylencs have low to moderate adsorption to soil and when spilled on land, 
;vill volatilize and leach into groundwater. Disposal: As a hydmcarbon, xylene is a good candidate for controlled incineration Contact your supplier 
)r a licensed contractor for detailed recommendations. Follow applicable Federal- state and local rerrulations. 
ZPA Designations 

.- 

iARA ExtremcIy Hazardous Substance (40 CFR 355): Not listed 
isted as a SARA Toxic Chemical (40 CFR 372.65) 

OSti Design&&s 
ListedasanAirCon taminant (29 CFR 1910.1000, Ta.ble Z-1-A) 

isted as a RCRA Hazardous Was& (40 CFR 261.33): No, U239, FOO3 (spent solvent) 
isted as a CERCLA Hazardous Substance* (40 CFR 302-4): Fii Reportable Quantity (RQ). loo0 lb (454 kg) [* per Clean Water Act, 
Sec. 311(b)(4); per RCRA, Set 30011 

in oxygwdejicknf atmospheres. If respirators are used, 
contact- With breakrhmugh times > 8 hr. consider 
ide general and local exhaust ventilation systems to 

is preferred because it prevents contaminan zi dispersion 
work area emergency eyewash stations, safexylquick- 

Ind heat and ignition sources. During transferring operations, electrically ground and bond metaI containers. Engineering Controls: To reduce 
xxential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain concentrations at the 
owest practical level. Use hermetically sealed equipment, transfer xylene in enclosed systems, avoid processes associated with open evaporating 
:urfaces, and provide sources of gas release with enclosures and local exhaust ventilation. Use Class I. Group D electrical equipment. Administra- 
Ive Controts: Establish air and biological monitoring programs and evaluate regularly. Consider preplacement and periodic medical examinations 
ncludmg a complete blood count, a routine urinalysis, and liver function tests. Consider hematologic studies if there is any significant contaminatior 
rf the solvent with benzene. If feasible, consider the replacement of xylene by less toxic solvents such as petrool (motor fuel) or white split Before 
arrying out maintenance and repair work. steam and flush all equipment to remove any xylene residues. 

)OT Shipping Name: Xylenes 
)OT Hazard Class: 3 
D No.: UN1307 

Transportation Data (49 CFR 172.101) 
PackagIng Authorizations Quantity Limitations Vessei Stowage R 
a) Exceptions: 173.150 a) Passenger, Aircraft- or Rai1ca.r: 5L a) Vessel Stowage: ‘4 

uirements 
) 

)OT Packln Group: II 
b) Nonbulk Packaging : 173.202 b) Cargo Aircraft Only: 6OL b) Other: - 

)OT Label: A ammable Liquid 
c) Bulk Packaging: 173.242 

ipecial Provisions (172.102): Tl 

MSDSCoffection References: 26.73.89.100. 101. 103.124. 126, 127.132.133, 136, 139. 140. 148.149. 153. 159.163, l&. 167.171. 174. 176. 1SO. 
?reparcd by: h4J Worth. ES; Industrial Hygiene Review: PA Roy. MPH. CM: Medical Review: W Silverman. MD 
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APPENDIX C 

EMERGENCY PROCEDURES FOR EXPOSURE TO 
HAZARDOUS MATERIALS/WASTE 

Call ambulance or transport individual to hospital/clinic immediately. Don’t forget to 
take the HASP with you; it contains information on the contaminants expected to be found 
on site and will assist the physician in hislher assessment of the exposure. 

Fill in Potential Exposure Report, answering each of the questions to the best of your 
ability. 

Contact our physician(s) at EMR as soon as possible. The procedure is as follows: 

a. Call EMR at l-800-229-36741 

b. Ask to speak with 

Dr. David L. Barnes; 
Dr. Elaine Theriault; or 
Ma. TJ. Wolff, R.N. 

Note: During nonbusiness hours (after 6 p.m.) call l-800-229-3674 and follow directions for 
paging the aforementioned individuals. 

4. Once in contact with any of these individuals, explain what has happen (they will review 
the information on the form with you and may ask you to fax the form to them, if possible), 
and allow either of them to speak with the attending physician. 

5. When asked about payment (and they will ask), inform the Hospital/Clinic/Physician that 
this is a “work related injury” and have them contact the Benefits Coordinator at 
(412) 269-2744. Have invoices sent to: 

Michael Baker Jr. Inc. 
Attn: Benefits Coordinator 
Airport Of&e Park, Bldg. 3 
Coraopolis, PA 15108 

6. Contact the Project Manager and the Project Health and Safety Officer as soon as it is 
feasible, but wait no longer than 24 hours. 



POTENTIAL EXPOSURE REPORT 
Page 1 of 2 

Name: Date of Exposure: 

Social Security No.: Age: Sex: -- 

L Exposing Agent 

Name of Product or Chemicals (if known) 

Characteristics (if the name is not known) 

Solid Liquid GtX3 Fume Mist Vapor 

IL Dose Determinants 

What was individual doing? 

How long did individual work in area before signs/symptoms developed? _ 

Was protective gear being used? If yes, what was the PPE? 

Was there skin contact? 

Was the exposing agent inhaled? 

Were other persons exposed ? If yes, did they experience symptoms? 

HL Signs and Symptoms (check off appropriate symptoms) 

Immediatelv with Exposure: 

cl Burning of eyes, nose, or throat 
q Tearing 

Cl Chest tightness/pressure 

Cl Headache 
Cl Nausea/vomiting 
Cl Dizziness 

q Cough Cl Weakness 
Cl Shortness of breath 0 Heat flashes 
El Delirium 0 Other 

Delayed Svmptoms: 

Cl Weakness 
Cl Nausea/vomiting 
El Shortness of breath 
Cl Cough 

Cl Loss of appetite 
Cl Abdominal pain 
Cl Headache 
0 Numbness/tingling 
0 Other 



Iv. 

v. 

VI. 

Page 2 of 2 . 
POTENTIAL EXPOSURE REPORT 

Present Status of Symptoms (check off appropriate symptoms) 

q Burning of eyes, nose, or throat 
0 Tearing 
cl Headache 
0 Cough 
Cl Shortness of breath 
cl Chest tightness/pressure 
Cl Cyanosis (bluish skin color) 

Cl Nausea/vomiting 
El Dizziness 
Cl Weakness 
I3 Loss of appetite 
El Abdominal pain 
Cl Numbness/tingling 
q Other 

Have symptoms (please check off appropriate response and give duration of 
symptoms): 

Improved Worsened Remain Unchanged 

Treatment of Symptoms (check off appropriate response) 

None Self-medicated Physician treated 

Name 
(Attending physician) 

Hospital/Clinic 

Source: EMR, Inc. 
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