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1.0 INTRODUCTION 

This Health and Safety Plan (HASP) has been developed by Baker Environmental, Inc. (Baker) to 
accompany the Project Plans for Contract Task Order 0143. The objective of the project is to 
conduct a Phase 11 Confirmatory Sampling Investigation for 47 solid waste management units 
(SWMUs) at the Marine Corps Base (MCB), Camp Lejeune, North Carolina. The purpose of this 
HASP is to comply with the safety and health regulations of the OSHA General Industry and 
Construction Standards and to define the requirementsand designate protocols to be followed during 
confirmatory sampling activities involving potentially contaminated soils, andlor groundwater. 

It is the policy of Baker Environmental, Inc. (Baker) that all on-site hazardous waste management 
activities be performed in conformance with a site-specific HASP. The HASP is written based on 
the anticipated hazards and expected work conditions and applies to activities performed under this 
Contract Task Order (CTO). Applicability of this HASP extends to all Baker employees, Baker's 
subcontractors, and visitors entering the site. However, subcontractors are expected to provide their 
own HASP and relevant Standard Operating Procedures (SOPS) that pertain to the activities they are 
contracted to perform on the site. All personnel must review the HASP and sign an agreement to 
comply with its provisions prior to commencing any on-site work. The HASP may be 
modifiedlupdated with the approval of the Project Health and Safety Officer (PHSO) and Project 
Manager. Proper notification will be given to the Atlantic Division (LANTDIV), Naval Facilities 
Engineering Command Navy Technical Representative (NTR) when significant changes to the 
HASP are implemented. 

This HASP, at a minimum, meets the requirements under OSHA Standard 29 CFR 1910.120 and 
1926.65 (Hazardous Waste Operations and Emergency Response). 

1.2 Proiect Plans 

The Work Plan (detailing the tasks to he performed at each site) and Quality Assurance Project Plan 
(QAPP) are bound as separate documents, and will accompany the Health and Safety Plan in the 
field. 

1.3 References 

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

American Conference of Governmental Industrial Hygienists (ACGIH). 1995. 
Threshold Limit Values for Chemical Substances and Physical Agents and 
Biological Exposure Indices for 1995-1996. 

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

Martin, William F. and Steven P. Levine. 1994. Protecting Personnel at Hazardous 
Waste Sites, 2nd Edition, Butterworth-Heinemann, Stoneham, Massachusetts. 



National Institute for Occupational Safety and Health/Occupational Safety and 
Health Administration1U.S. Coast Guard1U.S. Environmental Protection Agency. 
1985. Occu~ational Safetvand Health Guidance Manual for Hazardous Waste Site 
Activities. October 1985. 

Occupational Safety and Health Administration. 1995. Title 29 Code of Federal 
Regulations, Parts 19 10 and 1926. 

United States Department of Health and Human Services, Public Health Service, 
Centers for Disease Control, NIOSH. 1994. NIOSH Pocket Guide to Chemical 
Hazards. June 1994. 

United States Environmental Protection Agency, Office of Emergency and 
Remedial Response, Emergency Response Division. 1992. Standard Ooerating 
Safety Guides. June 1992. 



2.0 PROJECT PERSONNEL AND RESPONSIBUITlES 

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

PROJECT MANAGERS: Mr. James Culo and Mr. Scott Moffen 

The Project Manager will be responsible for assuring that all activities are conducted in accordance 
with the HASP. The Project Manager has the authority to suspend field activities ifemployees are 
in danger of injury or exposure to hannful agents. In addition, the Project Manager is responsible 
for: 

Assisting the Project Health and Safety Officer (PHSO), as designated below, in 
Site-Specific HASP development for all phases of the project. 

Designating a SHSO and other site personnel who will assure compliance with the 
HASP. 

Reviewing and approving the information presented in this HASP. 

PROJECT HEALTH AND SAFETY OFFICER: F o  Be Named Prior to Mobilization] 

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

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

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

Monitor the field program through a regular review of field health and safely 
reeords, on-site activity audits, or a combination of both. 

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

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

SITE MANAGER: JTo Be Named Prior To Mobilization] 

The Site Manager will be responsible for assuring that all day-today 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: 

Assuring that the appropriate health and safety equipment and personal protective 
equipment (PPE) have arrived on site and that it is properly maintained. 



a Coordinating overall site access and security measures, including documenting all 
personnel arriving or departing the site (e.g., name, company and time). 

a Approving all on site activities, and coordinating site safety and health issues with 
the SHSO. 

a Assistingthe SHSO in coordinatingemergency procedures with theNaval Activity, 
emergency medical responders, etc., prior to or during site mobilization activities. 

r Assuring wmpliance with site sanitation procedures and site precautions. 

Coordinating activities with Baker and subcontractor personnel. 

Overseeing the decontamination of field sampling equipment. 

a Sewing as the backuplaltemate Emergency Coordinator. 

SITE HEALTH AND SAFETY OFFICER: JTo Be Named Prior To Mobilization1 

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

a Coordinate the pre-enm briefmg and subsequent briefings. 

Assure that monitoring equipment is properly calibrated and properly operated 

Assure wmpliance with the Baker Standard Operating Procedures (SOPS) included 
in the Work Plan and in Attachment A. 

Inform personnel of the material safety data sheets (MSDSs) located at the field 
trailer and in Attachment B. 

Manage health and safety equipment, includiiag instruments, respirators, PPE, etc., 
that is used during field activities. 

a Confirm emergency response provisions, as necessary, in cooperation with Naval 
Activity, emergency medical care, etc., prior to or during site mobilization 
activities. 

Monitorconditionsduring field activities toensure wmpliance 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. 

Document, as necessary, pertinent information such as accident investigation and 
reporting, designated safety inspections, a record of site conditions, personnel 
involved in field activities, and any other relevant health and safety issues. This 
information will become part of the official site records. 



Act as the Emergency Coordinator. 

The Field Team Members will be responsible for: 

Familiarity with the HASP. 

Complying with the contents of the HASP. 

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

Being alert to identified and unidentified hazards, and reporting unidentified 
hazards to the SHSO and Site Manager, as soon as possible. 

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

Conducting site activities in an orderly and appropriate manner. 

Reporting accidentslinjuries, however minor, to the SHSO as soon as possible. 

Subcontractor personnel are responsible for: 

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

Complying with all OSHA regulations relevant to their work. 

Obtaining the appropriate training, fit testing, and medical surveillance 
requirements under 29 CFR 1910.120, 1926.65, and 1910.134 and providing this 
documentation to the Site Manager prior to or during site mobilization. 

Having a competent safety monitor on site. 

Complying with the h-aining and medical surveillance requirements as outlined in 
Sections 9.0 and 10.0, respectively, and providing their own PPE that meets or 
exceeds the level of protection as outlined in this HASP. 

SUBCONTRACTOR COMPANIES: 
All subcontractor companies are to be announced. 

LANTDIV REPRESENTATIVES: 

Mr. Kirk Stevens Naval Technical Representative (NTR) 
(757) 322-8422 

ACTIVITY/STATION/BASE REPRESENTATIVES: MCB Camp Lejeune Representatives: 

Mr. Rick Raines 
Mr. Thomas Burton 



3.0 SITE CHARACTERIZATION 

This section presents relevant background information and adescription ofthe physical hazards that 
may exist during the Confirmatory Sampling investigation. 

3.1 Backernund Information 

Table 3-1 presents relevant background information for each SWMU, including a physical 
description and waste management history. 

3.2 Proieet Plans 

The Project Plans include four separate documents: a Work Plan (detailing the task to be performed 
at each site), a Quality Assurance Pmject Plan (QAPP), and this Health and Safety Plan (HASP). 
The work tasks that will be performed during the Confirmatory Sampling investigation include: 

Temporary monitoring well installation 
Soil sampling 

0 Groundwater sampling 

3.3 Task-saeeific Phvsienl and Environmental Hazards 

3.4 General Phvsical Hazards 

The identified potential physical hazards associated with this project include thermal stress, 
geoprobe operations, underground utilities, and noise. The following presents a description of these 
potential hazards. 

3.4.1 Thermal Stress 

Provisions for monitoring for thermal stress are included in Attachment A - Baker Safety SOPS. 

3.4.2 Geoprobe Operations 

Prior to operation of the Geoprobe site personnel are to review and follow the manufacturer's safety 
instructions. A copy of the operator safety instructions from the Geoprobe owner's manual are 
included in Attachment C. 

3.4.3 Utilities 

Underground utility clearance must be obtained before any intrusive activities are performed; this 
clearance will be provided by a representative from a third party utility location. If underground 
utilities are identified in these areas, the ground above the utility lines are to be physically marked, 
such as with spray paint or flags. A 24-inch minimum clearance must be used for work near 
underground utilities. 



3.4.4 Noise 

Elevated noise levels may be produced during drillingoperations, therefore, hearing protection will 
be made available. The SHSO is responsible for making this determination based upon past 
experiences with the type of equipment in use, and specifying hearing protection when appropriate. 
Employees can receive hearing protection upon request. 

3.5 General Environmental Hazards 

3.5.1 Chemical Hazards 

A summary of the wastes suspected at each SWMU under investigation is provided in Table 3-1. 
The general list of wastes include used oil, solvents, pesticides, herbicides, No. 2 fuel oil and No. 
6 fuel oil. Table 3-2 lists the physical and toxic properties for many ofthe chemicals involved at the 
various SWMUs. Material Safety Data Sheets (MSDSs) for the chemicals listed in Table 3-2 is 
provided in Attachment B. 

Other chemical hazards that may be present are from the preservative chemicals that will be in some 
of the sample containers (such as, hydrochloric acid and nitric acid). An MSDS will be obtained 
from the laboratory and be available with the field sampling team for all sample preservatives. 

3.5.2 Environmental Hazards 

The following paragraphs identify the hazards associated with flora and fauna at MCB Camp 
Lejeune. If additional concerns are identified, they will be added to this HASP. 

Hazardous Flora 

An incidence of contact by individuals to poisonous/thorny plants is high while working in wooded 
areas. Bare skin should be covered (i.e., long pants and shirt, steel toe boots, leather or cotton 
gloves, safety glasses, and head protection) as much as practical when working in forested or densely 
vegetated areas. Personnel should avoid entering an area in thedirect path of known poisonous flora 
(i.e., poison ivy, poison oak, or poison sumac); 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. 

Hazardous Fauna 

Mosquitoes and gnats pose a nuisance and physical hazard to field personnel; they distract workers, 
leading to accidents, and pose a physical threat by transmitting live microorganisms. Avoiding the 
use of perfumes and scented deodorants and donning light colored clothing is preferable. The use 
of Avon's "Skin So Soft" or other insect repellent is encouraged and will be provided, as needed. 

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



There are two spiders commonly found in the United States whose bite can be serious: the black 
widow spiderand the brown reclusespider. These bitesmay be serious, even life-threatening. Many 
other spiders will bite, but they do not produce serious complications. The black widow spider 
measures approximately I 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 the 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 bmathing. Sweating, nausea, and 
vomiting will also occur. 

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, comers, 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. If a spider bite by a black widow or brown recluse is suspected, follow emergency 
procedures in Emergency Procedures Section. 

There is also a potential to contact other dangerous insects; these include fire ants, chiggerr;, bees, 
wasps, hornets, mites, fleas, and ticks. Personnel should perform "checks" periodically and at the 
end of the work shift, especially when working in grassy or forested areas. Insect bites must be 
reported to the SHSO. 

Before initiating site activities, each individual will be questioned as to any known sensitivities to 
the previously mentioned organisms or agents. 

3.6 Task-Svecific Hazards 

Listed below are summaries for the hazards associated with each potential task for an area under 
investigation. Levels of protection outlined in Section 6.0 were selected based on this task-specific 
hazard identification, informationobtained from previous investigationsand site visits, and previous 
experience with similar investigations or activities. 

3.6.1 Land Surveying 

This task includes the use of surveying equipment to measure elevation and location of soil brings 
and temporary monitoring wells. This task will involve use of a GPS andlor traditional surveying 
equipment. Personnel will require access to the SWMUs and may be exposed to contaminated 
soilslequipment at the SWMU. 

Chemical 

Skin contact with potentially-contaminated soil. 
Ingestion of contaminated material from hand-to-mouth contact. 



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

3.6.2 Surface Soil Sampling 

This task involves the use of a geoprobe rig (drilling rig) and requires handling tools, sampling 
equipment, sample jars, decontamination chemicals, potentially contaminated soil and the use of 
PPE. 

Chemical 

Skin contact with potentiallycontaminated soil. 
Ingestion of contaminated materials from hand-to-mouth contact. 
lnhalation ofvolatilecontaminants orvolatile fractionofsemivolatile contaminants. 
Absorption of constituents through the skin. 

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

3.63 Temporary Monitoring Well Installation (Geoprobe) 

This task involves the use of a geoprobe rig (drilling reg.) and requires handling tools, sampling 
equipment, sample jars, decontamination chemicals, potentially contaminated soil and the use of 
PPE. 

Potentially-contaminated mud, soil, or gmundwater to be splashed onto body or in 
eyes. 
Ingestion of contaminated materials from hand-to-mouth contact. 
inhalation ofvolatile contaminants or volatile fraction of semivolatile contaminants. 
Absorption of groundwater through the skin. 

Elevated noise levels from heavy equipment operation. 
Slipdtripdfalls - sloped, uneven terrain; crawling over and under obstacles. 
Skin irritation from contact with insects and vegetation.. 
Interaction with native and feral animal life. 
Contact with underground utility lines. 
Review Attachment B safety instruction information on Geoprobe use 



3.6.4 Monitoring Well Development/Purging 

This task involves the use. of field sampling equipment, decontamination chemicals, sample jars, 
potentially contaminated groundwater and the use of PPE. 

Chemical 

Potential for groundwater to be splashed onto body or in eyes. 
Ingestion of contaminated materials from hand-to-mouth contact. 
Inhalation ofvolatilecontaminants or volatile fraction of semivolatile contaminants. 

o Slipshripslfalls - sloped, uneven terrain. 
Skin irritation from contact with insects and vegetation. 
Interaction with native and feral animal life. 

3.6.5 Groundwater Sampling 

This task involves the use of field sampling equipment, decontamination chemicals, sample jars, 
potentially contaminated groundwater and the use of PPE. 

Chemical 

Potential for contaminated groundwater or bottle preservative to be splashed onto 
body or in eyes. 
Ingestion of contaminated materials from hand-to-mouth contact. 
Inhalation ofvolatilecontaminants or volatile fraction of semivolatile contaminants 
emitting from the well opening. 
Adsorption of groundwater through the skin. 

Skin irritation from contact with insects and vegetation. 

3.6.6 Subsurface Sampling - Geoprobe Soil Boring 

This task involves the use of a geoprobe rig (drilling rig) and requires handling tools, sampling 
equipment, sample jars, decontamination chemicals, potentially contaminated soil and the use of 
PPE. 

Chemical 

Potential for contaminated mud, soil, or groundwater to be splashed onto body or 
in eyes. 
Skin contact with potentially-contaminated soil. 
Ingestion of potentially-contaminated soils from hand-to-mouth contact. 
Inhalation ofvolatilecontaminants orvolatile fraction of semivolatile contaminants. 



Elevated noise levels from heavy equipment operations. 
Muscle strain from lifting hazards. 
Skin irritation from contact with insects and vegetation. 
Contact with underground utilities. 
Interaction with native and feral animal life. 
Slips/trips/falls from sloped, uneven terrain; crawling over and under obstacles. 
Review Attachment B safety instruction information on Geoprobe use 



4.0 SITE CONTROL 

Measures need to be addressed in the HASP for managing the daily control of the site (i.e., access, 
site conditions, etc.). The following subsections provide a discussion of each site control measure 
that will be consistent for activities at the various SWMUs where the Baker confirmatory sampling 
will be undertaken.. 

4.1 Site Access 

The Site Manager is designated to coordinate overall access and security at each SWMU under 
investigation. Perimeters will be established according to the site boundary procedures identified 
in Section 4.3, local conditions, the items listed below, and Navy Activity requirements. 

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

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

All activities on site must be cleared through the Site Manager and documented in 
the site log book. 

The Command Post will beestablished at the Baker Field Trailer, which is located 
along Pinney Green Road 

4.2 Site Conditions 

Before activity begins at each SWMU, a review of site conditions will be reviewed by the Site 
Manager and SHSO. Any site conditions that can effect thesafety and health of the field crews will 
be reviewed during mobilization at each SWMU. 

4.3 Exclusion Zone 

Work zones will be delineated to reduce the accidental spread of hazardous substances and to keep 
unauthorized personnel from entering the exclusion zones. The sections below identify the 
requirements based on the level of protection in use. 

4.3.1 Level C Activities 

If an upgrade to Level C is required the following boundaries will be physically established: 

Exclusion Zone -The area where the primary investigation activity occurs. 

Hotline -The boundary between the Exclusion Zone and CRZ. 

CRZ - The area between the Exclusion Zone and the Support Zone which is located 
upwind of the site investigative activities. 

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



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

These boundaries will be demarcated using colored boundary tape, cones, or equivalent for the 
Hotline or the Decontamination Corridor of the CRZ and/or barriers for the Contamination Control 
Line such as posted signs and/or barricades. 

43.2 Level D and Dt Activities 

The SHSO is responsible for determining if physical boundaries will be needed around each work 
area. This determination will be based on the surrounding activities and the health and safety ofthe 
field crews and bystanders. 

4.4 "Buddy Systemw 

Activities at each SWMU that involve intrusive and sampling activities that present a potential for 
contact with hazardous materials will be performed by a work team of no fewer than two people(i.e., 
Buddy System). 

4.5 Safe Work Practices 

General safe work practices for each task will be reviewed during the HASP training. Routine safe 
work practices may consist of: 

Conducting operations in a manner to reduce exposure of personnel and equipment. 
Implementing appropriate decontamination procedures. 
Conducting sampling activities from an upwind location. 
Adherence to applicable safety regulations in OSHA Standards 29 CFR 1910 and 
1926. 
Setting up barriers to exclude unauthorized personnel from contaminated areas. 
Minimizing the number of personnel and equipment at each area under 
investigation. 
Establishing work zones within each area under investigation. 
Establishing control points for ingress to and egress from work zones. 

4.6 Sanitation ProcednredSite Precautions 

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

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

Single service disposal cups. 

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



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

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

Clean wash water will be available in the decontamination zone during Level C or 
B activities, as well as each Baker Field Vehicle and the Baker Field Trailer. 

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

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

Contact lenses are not oermitted to be worn on site. 

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

Contact with contaminatedorpotentially-contaminated surfaces should be avoided. 
Whereverpossible, do notwalkthrough puddles, leachate, discoloredsurfaces, lean, 
sit or place equipment on dmms/containers. 

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

Alcoholic beverages and firearms are prohibited on site. 

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

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



5.0 ENVIRONMENTAL MONITORING 

Environmental monitoring will be performed during the geoprobe and sampling activities. Due to 
the short duration and variability of field tasks real-time air monitoring will be used to assess action 
levels. The action levels for thk PID are based on a "worst-case" contaminated &hour TWA-PEL 
of I ppm (i.e., benzene, etc.), and are consistent with those listed by the USEPA in Section 6.9, of 
the Standard O~erating Safetv Guides (June, 1992). 

Personal monitoring will be accomplished usingreal-time environmental monitoring instrumentation 
directed at the breathing zone (BZ) (the area bordered by the outside of the shoulders and from the 
midchest to the top of the head) of work party personnel. Breathing zone monitoring will be 
performed each time a reading is taken at the point source (i.e., after well is opened for groundwater 
sampling, after breaking ground for soil sampling, etc.). The guidelines below identify the 
protection levels required according to the concentrations measured using each piece of equipment. 

PID - 
Background'" = Level D I M  

>I mu (meter unit) above background for up to 1 continuous minute in the BZ = 
Stop work, upgrade to level C and consult the PHSO. PHSO will evaluate 
conditions and determine level of protection required as work continues. 

>5 mu above background for up to 15 continuous minutes in the BZ = Immediately 
evacuate the exclusion zone and notify PHSO. PHSO should notify emergency 
personnel, appropriate PPE, and continue monitoring. If appropriate, PPE is not 
available, then maintain safe wne through monitoring until emergency personnel 
arrive. 

Instantaneous peak concentrations >I0 mu in the BZ = Stop work, evacuate site, 
don appropriate level of protection (Level C), notify PHSO, and continue 
monitoring. If readings persist, then see previous bullet. 

(1) PID with 10.2 eV ultraviolet lamp. 
(2) Background is typically 1 to 2 mu. 

5.1 Eauiament Maintenance and Calibration 

Equipment calibration under the direction of the SHSO will be completed daily before use and 
calibration information entered into the field log book. Copies of this information will be given to 
the Project Manager at the completion of the field work. 

Procedures foreauinment maintenanceand calibration followthose guidelines found in the operating 
manual providi by the manufacturer (included with each of equipment) or in ~ a k e r ' s  
Standard Ooeratine. Procedures for Administrative. Field. and Technical Activities Manual. 



5.2 Monitoring Documentation 

As environmental monitoring is performed, documentation of the results will be entered into the 
Field Log Book of the SHSO or other personnel performing the monitoring. Documentation is to 
include the date, time, instrument result, general location, and specific location such as point source, 
breathing zone, or area, and weather conditions during the monitoring time period. Copies of the 
Field Log Book with the air monitoring information will given to the Project Manager at the 
completion of the field work. 



6.0 PERSONAL PROTECTIVE EQULPMENT 

Based on the information provided in Section 3.0, Site Characterization, the levels of protection and 
corresponding PPE bave been designated for the following field activities. Upgrading or 
downgrading the level of protection will be based on realtime monitoring, working conditions, and 
the discretion of the SHSO. 

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

EXCEPT IN EMERGENCY SITUATIONS, CHANGES TO THE SPECIFIED LEVELS OF 
PROTECTION SHALL ONLY BE MADE WITH THE APPROVAL OF THE SHSO AND THE 
SITE MANAGER, IN CONSULTATION WITH THE PHSO AND PROJECT MANAGER. 
PROTECTIVE CLOTHING: Table 6-1 summarizes the level of protective clothing required for the 
field task to be performed at the site. 



7.0 DECONTAMINATION PROCEDURES 

Procedures to follow for the decontamination of personnel and equipment, as well as handling of 
materials generated during decontamination, are discussed in the following sections. 

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 assigned to each field 
activity: 

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

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

Two small tubs (one set of wash and rinse water) 
Scrub brush 
Towels* 
Hand and face wash capability* 
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. 

7.2 Effectiveness of Personnel Decontamination 

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



8.0 EMERGENCY PROCEDURES 

The activities to be conducted under this HASP are not remediation (cleanup), but investigative; 
therefore the potential for a "release"to air, water, or soil is low. However, other emergencies, such 
as fire or personal injury may occur. If so, local emergency response groups will be called in to 
handle the incident, as necessary. 

8.2 P r e - E m e m c v  Planning 

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

a A description of site activities. 
a Anticipated site hazards. 
a Hazardous chemicalslmaterials brought on site. 

Expected length of time on site. 
• Specific requirements the emergency response facilities may require. 
a Confirmation of emergency phone numbers. 
a Security measures that must be followed by site personnel. 

Specific points of contact, where applicable, will be established and added to the HASP. If 
requested, Material Safety Data Sheetsfor hazardouschemicalslmaterials brought on site (which are 
maintained at the Command Post), will be provided at this time. 

83 Emereenev Coordinator 

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

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

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

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

a Specifying the Site Manager as the backup/altemate Emergency Coordinator. 

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



Anticipating, identifying, and assessing fires, explosions, chemical releases, and 
other emergency situations to the best of the coordinator's ability, and providing 
this information to the emergency group(s) responding. 

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

All on-site personnel, whether involved in emergency response or not, will be notified of their 
responsibilities by the Emergency Coordinator in an emergency. They will be familiar with the 
emergency procedures and the Emergency Coordinator's authority. 

8.4 Communieationsfl'eleohone Numbers 

Internal communications will rely on direct communication (via verbal or tweway radios) between 
site personnel. External communications will employ a telephone located in the Baker Field Trailer, 
a mobile telephone for emergency use, and various telephones located throughout the Base (near the 
investigation areas). Telephone communication at the Command Post will be established during site 
mobilization. 

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 personnel. One 
long (3 second) air horn blast is the emergency signal to indicate that all personnel should 
evacuate the Work Zone. 

Coordination between Baker and subcontractor personnel is the responsibility of the Site Manager. 
The best means for securing the linesofcommunication will be determined at the pre-entry briefing. 

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

8.5 Assemblv Area 

In the event ofan emergency, personnel will be instructed to meet initially atthe Baker Field Vehicle 
and eventually at the Baker Field Trailer. Where applicable, personnel will exit the work area 
through the contamination reduction zone. If either location is inappropriate, an alternate assembly 
area will be designated by the Emergency Coordinator in an upwind location from the site. At this 
location, emergency needs will be provided such as: 

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

8.6 Emer~eacv Hos~i ta l  Roufe 

An emergency hospital route map and written directions to the hospitals will be posted in the Baker 
Field Trailer and maintained in the Baker Field Vehicle. Personnel will be informed of the location 
of the maps and the directions to the hospitals during the pre-entry briefmg. The hospital route maps 



includes directions to the MCB Camp Lejeune Base Hospital and the Onslow County Hospital. The 
maps depict the locations from MCB Camp Lejeune (Figure 8-1). Camp Geiger and the Air Station 
(Figure 8-2). The written directions from these areas are provided in Table 8-2. 

8.7 Emewencv Medical Treatment 

This section provides information on the nearest emergency medical facility and corresponding 
emergency telephone numbers. 

Emergency Medical Sewices 

For chemical and nonchemical exposure incidents, the nearest public hospital is: 

Name: Onslow County Memorial Hospital 
Address: 3 17 Western Blvd. 
On-Base Telephone No. 557-2240 
Off-Base Telephone No. 910-557-2240 

Note In extreme emergencies at MCB Camp Lejeune, personnel may be transported to Building 
NHlOO (Naval Hospital) for initial treatment. 

Local ambulance service is available from the base ambulance service at 91 1 and the City of 
Jacksonville at 910-455-91 19. Contact will be made with emergency personnel prior to the start of 
activities (see Section 8.2). 

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

There will be a minimum of two persons during each phase of field activities that will be trained in 
standard first aid and adult CPR. These personnel will also be familiar with Baker's program for - - 
potential exposure to bloodborne pathogens as outlined in the Baker Safety SOPS in Attachment A. 
Subcontractors will be responsible for securing proper medical attention for their employees. Baker 
may assist the subcontractor as necessary. 

8.8.1 Physical Injury 

If an employee working in a contaminated area is physically injured, first aid procedures are to be 
followed. If the employee can be moved, helsbe wiU be taken to the edge of the work area aod 
decontaminated, if necessary (refer to Section 8.9). Depending on the severity of the injury, 
emergency medical response from base personnel may be sought to stabilize victim for transport to 
public hospitals. Emergency first aid may be administered by Baker personnel prior to transporting 
to an awaiting ambulance or to a local emergency medical facility, as appropriate. 



8.8.2 Chemical Injury 

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

Eve Exwsure - If contaminated solid or liquid gets into the eyes, wash the eyes 
immediately at the 1 5-minute emergency eyewash station (or with the personal eye 
wash bottle when an eye wash station is not immediately available). Obtain medical 
attention immediately. 

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

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

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

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

8.83 Snakebite hjury 

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

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

Provide treatment as follows: 

1. Calm the victim and keep affected area still. 

2. Contact ambulance if you cannot provide victim with 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. Provide the emergency medical responder (either the ambulance attendant or the 
emergency mom at the hospital) with all pertinent information such as how longago 
the bite occurred, the type of snake (if known), any known allergic conditions (if 
known), etc. 

9. Inform the SHSO as soon as possible. 

8.8.4 Spider Bite Injury 

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 of the bite if it 
can be identified. There is a specific antivenin for this spider bite that must be administered by a 
physician. It is particularly important to identify the spider, and bring it in, if you can. 

The emergency treatment for the brown recluse spider is similar to that for the black widow spider 
except that these bites need local surgical treatment, and these patients should be brought to the 
hospital. Again, if possible, identification of the spider should be carried out. 

8.9 Personal Protection and First Aid Eauioment 

PPE available for emergency response will include the following: 

Polyvinyl chloride boots 
Tyvekn suits, polyethylene coated and uncoated 
Nitrile gloves (inner and outer) 

r Neoprene and nitrile gloves (outer) 
r Safety glasses 

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

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

Fire Extinguisher: 
First aid kit: 
Air Horn: 
Emergency Eye 

Wash Station: 

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

Near Area With Greatest Potential for Chemical S~lash/Ex~osure 



8.10 Notification 

If the Emergency Coordinator determines that the site has an uncontrolled situation, such as a spill, 
fire, or explosion, that could threaten human health or the environment, the coordinator will 
immediately call the BaseFire Department, the Activity Contact, the Project Manager, and the NTR 
as soon as possible. The notification report will include: 

Description of incident (e.g., release, fire). 
Name and telephone number of individual reporting the emergency. 
Location of incident. 
Name and quantity of material (s) involved (if known). 
The extent of injuries and number of casualties. 
The possible hazards to human health or the environment and recommended 
cleanup procedures. 
Assistance that is requested. 

8.11 Hazard Assessmemt 

The Emergency Coordinator will assess possible hazards to human health or the environment that 
may result from an unwntrolled situation, to the best of the individual's abilities, incorporatingthe 
following steps, as appropriate. 

Assess the immediate need to protect human health and safety 

Identify the materials involved in the incident including exposure andlor release 
pathways and the quantities of materials involved. 

Inform appropriate personnel, as identified in Section 8.1 1, who will determine if 
releaseofmaterial(s) meets USEPA requirements for reportable quantities for spills 
under the RCRA or Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA). 

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

8.12 Security 

During activation oftheseEmergency Procedures, the Emergency Coordinator or hisher designated 
representative will control access to the site and maintain an incident log until the appropriate 
personnel, such as theNavy On-Scene Commander, arrives and takes control. The incident log will 
include: 

Activities that have occurred since the incident was first reported. 
Tasks currently being performed and where. 
Rescue and response equipment used. 
Protective equipment being used. 



8.13 Emereencv Alerting 

This section outlines the emergency alerting procedures according to the location and type. of 
emergency. 

Personnel Injury in the Work Zone: 

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

Send the rescue team into the Work Zone (if required) to removethe injured person 
to the hotline. 

Have the SHSO andor Site Manager evaluate the nature of the injury and assure 
that the affected person is decontaminated according to Section 8.9. 

If required, contact an ambulance andlor the designated medical facility. 

In all situations when an on-site emergency results in evacuation of the WorkZone, 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. 

Personnel Injnry in the Support Zone: 

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

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

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

Initiate a verbal warning or one long airhorn blast and move all site personnel tothe 
support zone (for Level DILH) or the CRZ (for Level C or higher). 

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

Activities will stop until the added risk is mitigated. 



Personal Protective Equipment Failure: 

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

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

Other Equipment Failure: 

lfany other equipment on site fails to operateproperly, the Field Team Leader shall 
notify the Site Manager and SHSO to determine the effect of this failure on site 
operations. If the failure affects the safety of site personnel, work with the 
equipment will cease until the situation is evaluated and appropriate actions taken. 

8.14 Training 

Site personnel will read the details in the Emergency Procedures prior to the pre-entry briefing. The 
Emergency Procedures will be reviewed by site personnel during the pre-entry briefing. 

8.15 Saill Containment Procednres 

In the event that a small (less than the reportable quantity), easily-controlled spill of hazardous 
substances (e.g., gasoline, oi l  etc.) occurs during the implementation of field activities, spill 
containment will be utilized to prevent the additional migration of contaminants through the site 
area. Large, uncontrolled spills will be handled by qualified response organizations under the 
direction of qualified Base personnel andlor Navy On-Scene Commander. 

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

Vermiculite 
Ground corn cabs 
Dirt or sand 
Shovel 



9.0 TRAINING REQUIREMENTS 

Training requirements for site personnel are outlined in the sections below. 

9.1 General 

All Bakeremployees. subcontractors. orother oersonnel entering the site will need to have received 
training in cdmiliance with the OSHA ~ tandkd  29 CFR 1910.'i20. Baker employees engaged in 
field activities which wtentiallv exwse workers to haza~dous substances receive a minimum of 40 
hours of instruction off site, an> a minimum of three days actual field experience under the direct 
supervision of a trained, experienced supervisor. Key points of the 40-hour training include field 
demonstrations, respiratory fit testing andtraining, riskassessment, toxicology, chemical reactivity, 
use of monitoring equipment, downrange work procedures, site safety procedures, levels of 
protection, protective clothing, decontamination, and practical feld exercises(e.g., donning,doffmg, 
and working in personal protective ensembles for personal protection Levels A, B, and C). 

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

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

9.2 Site-Sweifie Training 

Site-specific training, as discussed in Section 1.4, will consist of an initial health and safety briefing 
on the following information: 

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

Roles and responsibilities of site personnel. 

Site-specific health and safety hazards. 

Use of PPE. 

Work practices by which employees can minimize risk. 

Safe use of equipment on site. 

Recognition of symptoms and signs of exposure to hazardous materials. 



Use o f  monitoring equipment. 

Site control measures. 

Decontamination procedures. 

Emergency procedures. 

The SHSO will conduct the initial site-specific training prior to the initiation o f  field activities for 
each new area under investigation. 



10.0 MEDICAL SURVEILLANCE REQUIREMENTS 

10.1 General 

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

All Baker employees that will be engaged in site activitiescovered by the 29 CFR 19 10.120 standard 
receive a Group 111 physical examination by a licensed physician who has provided information on 
the individual's site activities and exposure or anticipated exposure levels. This exam is received 
initially upon hire, then once every 12 months thereafter. More frequent medical examinations, 
wnsultations, andlor laboratory testing will be provided if the examining physician determines that 
an increased frequency of examination is required. A complete Group I11 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 111 exam include chest x-rays, 
electrocardiogram, spirometty, urinalysis, and blood tests. 

1 0 3  Site Soeeific 

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

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

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



11.0 HEALTH AND SAFETY PLAN APPROVAL 

This HASP has been reviewed by the following personnel prior to submission to LANTDIV. 

James S. Culp 

Scott Moffett 

Project Manager 
SignatureIDate 

Project Manager 
SignatureIDate 



12.0 DECLARATION OF HEALTH AND SAFETY PLAN REVIEW* 

All site personnel indicated below have reviewed and are familiar with this Health and Safety Plan 
for the confirmatoly sampling at the SWMUs. 

(Name-Print) 

(Name-Sign) 

(Name-Print) 

(Name-Sign) 

(Name-Sign) 

(Name-Print) 

(Name-Print) 

(Name-Sign) 

(Datdime)  

(Datdime)  

(Datdime)  

(Company) 

(Da td ime)  

*This page is to be reproduced to accommodate the numbers of personnel who receive training prior 
to performing activities or visiting a site, and is to remain in the Baker Field Trailer (or Baker Field 
Vehicle in the absence of a trailer) until demobilization. 

Page - of - 





TABLE 3-1 

SWMU BACKGROUND INFORMATION 
SWMU CONFIRMATORY SAMPLING HEALTH AND SAFETY PLAN, CTO - 0371 

MCB CAMP LEJEUNE, NORTH CAROLINA 

SWMU I I 1 Period of I I 1 

Pest Control Shop 

Number I SWMU Name Type of Unit I operation I Description I COPCs (Phase I Results) 
43 I IR Number 1 I I CERCLA Site - Storage Area 1 1976 - Present I Area used as a disposal area for radioaaive- I Benzo(a)anthracene, 

contaminated an&al carcasses. The site was 
remediated for this problem in 1977. In 1976, 
the site was used as a pesticideherbicide 
storage area. Area contains a curbed wash 
area and an oillwater separator. 

Benzo(a)pyrene, 
Benzo(b)fluoranthene, 
Dibenz(a,h)anthracene, 4,4'- 
DDD, 4.4'-DDT, Chlordane, 
Arsenic, Chromium 

I I I I I 

46 

53 

OIW-2 = Concrete 15 ft x 15 ft x 10 A; Steam 
water used to heat No. 6 fuel oil (past) and No. 
2 fuel oil is passed through the separator. 

(Sheet 1 of 6) 

253 

254 

255 

2561257 

IR Number I5 
Montford Point Dumo Site 
(1948 - 1958) 
1R Number 26 
Coal Storage Area 

1205 -AST 
H&S Company HQSVC CO 2D 
MEF 
1408 Dumpster 
Base Motor Transport 

1502 - OIW-1 
MCB Logistics Vehicle 
Maintenance 
1700 - OIW-1 and OIW-2 
Base Maintenance 

CERCLA Site - Former 
Disoosal Area 

CERCLA Site - Storage Area 

Aboveground Storage Tank 

Dumpster - Solid Waste 

OilIWater Separator and Grit 
Chamber 

OilNater Separators 

1948 - 1958 

Present 

AST Removed 
(present in July 
1994) 
1960 - Present 

Unknown 

1984 - Present 

Former area of disposed sewage treatment 
slud~e. - 
300 ft x 300 A concrete area used for the 
storage of coal piles (for steam plant). 

Cadmium, Lead, Arsenic 

Benzo(a)pyrene, Arsenic 

Steel - 500 gallons. 

6 ft x 6 ft x 7 ft steel container with steel 
cover. 

Concrete with steel grate; grit chamber 7 ft x 7 
ft x 2 A; oillwater separator I5 R x I0 i? x 4 ft. 

ON-l  =Concrete 15 ft x 25 ft x 12 ft deep in - 
ground oillwater separator. 

Benzo(a)pyrene, Arsenic 

Benzo(a)anthracene, 
Benzo(a)Pyrene, 
Benzo(b)fluoranthene, 
Benzo(k)fluoranthene, 
Indeno(l,2,3-cd)pyrene, 
Dibenz(a,h)anthracene, 
Carbazole 
Benzo(a)pyene. 
Pentachlorophenol 

Benzo(a)pyrene 



TABLE 3-1 (Continued) 

SWMU BACKGROUND INFORMATION 
SWMU CONFIRMATORY SAMPLING HEALTH AND SAFETY PLAN, CTO - 0371 

MCB CAMP LEJEUNE, NORTH CAROLINA 

(Sheet 2 of 6) 

SWMU 
Number 

258 

261 

264 

265 

269 

272 

279 

285 

SWMU Name 
S 1745 - OtW 
Truck Company Operations, HQ 
Battery, 2D MAR DIV 
1780 - UST-1 
Truck Company, Maintenance, 
HQ BN, 2D MAR DIV 

261 1 - Container 
Gun Club 

2615-O/W 
Officer's Club 

8 1 6 - O N  
8th Engineer 2D FSSG 

AS137 - O N  
MCAS 

FC200-ON 
8th Engineering 2D FSSG 

S947 -O/W 
Environmental Management 
Division 

Type of Unit 
OillWater Separator and Grit 
Chamber 

Underground Storage Tank 

Container 

Oil/Water Separator 

OilIWater Separator 

OiWater Separator 

OilNater Separator 

OilNater Separator 

Period of 
Operation 

Unknown 

1970 - Present 

Unknown 

Unknown 

O N  Separator 
removed 
(present in July 
1994) 
Unknown 

1973 - Present 

Approximately 
from 1980 to 
present 

Description 
Concrete units, elevated, with steel grates. 

Steel 550 gallons. Associated with SWMU 
297. 

Asphalt parking and staging area. Currently 
used as a staging area for wood chips resulting 
from hurricane-damaged trees. 
Concrete unit. Associated with a No. 6 fuel oil 
loading unit. 

Oillwater separator associated with a vehicle 
wash rack. 

Concrete unit. New construction within last 
year. 

Concrete unit located in a highly erosional 
area. 

Concrete in-ground oiVwater separator 
connected to WWTP 

COPCs (Phase I Results) 
Acetone, Cadmium, Mercury 

Cadmium, Chromium, Lead 

Arsenic, Pentachlorophenol 

Benzo(a)pyrene 

Arsenic 

Benzo(a)pyrene, 2- 
Chlorophenol, 4-Chloro-3- 
methylphenol, 
Pentachlorophenol, Arsenic 
Benzo(a)pyrene 

Methylene chloride, 
Benzo(a)anthracene, 
Benzo(a)pyrene, 
Benzo(b)fluoranthene, 
Indeno(l,2 J-cd)pyrene, 
Dibenz(a,h)anthracene 



TABLE 3-1 (Continued) 

SWMU BACKGROUND INFORMATION 
SWMU CONFIRMATORY SAMPLING HEALTH AND SAFETY PLAN, CTO - 0371 

MCB CAMP LEJEUNE, NORTH CAROLINA 

(Sheet 3 of 6) 

SWMU 
Number 

291 

293 

294 

295 

296 

297 

299 

300 

302 

SWMU Name 
034 Ditch 
5th BN, 10th Marines, 2D MAR 
DIV 

1106/1107 - OIW 
Motor T - Auto Hobby Shop 
MWR 
1203 - O N  
Base Maintenance 
1601-AST 
2D FSSG 
1700 - Basin-B 
Base Maintenance 
1780 - O N - 2  
Truck Company Maintenance, 
HQ BN, 2D MAR DIV 

AS1 14 - AST 
MCAS Auto Hobby Shop 

ASI18-AST 
Logistic Motor Transportation 

AS504 - AST 
HMH 362 (AS 566) 

Type ofuni t  
Stormwater Drainage Ditch 

OilANater Separator 

OiVWater Separator 

Aboveground Storage Tank 

Runoff Collection Basin 

OiWater Separator 

Aboveground Storage Tank 

Aboveground Storage Tank 

Aboveground Storage Tank 

Period of 
Operation 

1950? - Present 

1980 - Present 

1985 - Present 

Unknown 

Unknown 

Unknown 

1992 - Present 

1992 - Present 

1983 - Present 

Description 
Earthen ditch and scour hole. Historically 
received runoff fiom Building 1450 oillwater 
separator. 

Poured concrete in-ground oiVwater separator 
with baffles; Outlet connected to WWTP. 

Concrete 5 x 5 x 3 ft in ground oillwater 
separator with baffles. 
Used motor oil from military vehicle 
maintenance. 
Concrete 300 ft x 300 fl in ground basin 
connected to WWTP. 
Steal unit. Associated with SWMU 261. 

Steel, self contained with steps. 

Steel, self contained with steps. 

Steel tank with concrete secondaly 
containment. 

COPCs (Phase I Results) 
Chromium 

Lead 

Mercury, Benzo(a)pyrene 

2-Methylnaphthalene, 
Naphthalene, Arsenic 
Benzo(a)pyrene, Arsenic 

Cadmium, Chromium, Lead 

Benzo(a)anthracene, 
Benzo(b)fluoranthene, 
Benzo(a)pyrene, 
Benzo(k)fluoranthene, 
Dibenz(ah)anthracene, 
Indeno(l.2.3-cd)pyrene 
Arsenic, Cadmium, 
Chromium, Lead, Silver 
Benw(a)pyrene, 
Benzo(b)fluoranthene 

Cadmium, Benzo(a)pyrene, 
Dibenz(a,h)anthracene 



TABLE 3-1 (Continued) 

SWMU BACKGROUND INFORMATION 
SWMU CONFIRMATORY SAMPLING HEALTH AND SAFETY PLAN, CTO - 0371 

MCB CAMP LEJEUNE, NORTH CAROLINA 

(Sheet 4 of 6) 

SWMU 
Number 

303 

305 

306 

307 

308 

311 

312 

313 

314 

3 15 

3 16 

SWMU Name 
AS515 - AST-E 
HMM 266 HMM 261 

88224 -Pile 
MCB 
FC230 - O N - l  
8th Communications BN, 2D 
SRlG 
G649 - Rack 
Base Maintenance 
GP19- O/W 
8th Engineers 2D FSSG 

S1619-ON 
8th Communications BN, 2D 
SRlG 
S1735-ON 
Base Maintenance 
S1753-ON-AST 
Small CraA CO; HQ BN, 2D 
MAR DIV 
SM187-ON 
Marine Corps Supported 
Services School Group 

SM269 - OIW 
Near Building M2OO 
TC773 - O/W 
School of Infantry 

Type of Unit 
Aboveground Storage Tank 

Soil Pile 

OilIWater Separator 

Vehicle Wash Rack 

OillWater Separator 

OilIWater Separator 

OilNater Separator 

Aboveground Storage Tank 
and OilNater Separator 

OilNater Separator 

OillWater Separator 

OilNater Separator 

Period of 
Operation 

1983 - Present 

Soil pile has 
been removed 
1988 - Present 

Unknown 

1983 - Present 

1989 - Present 

1984 - Present 

Unknown 

1990 -Present 

Active 

1985 - Present 

Description 
Two steel tanks with concrete secondary 
containment, labeled as "Hydraulic Fluid, 
Engine and Transmission Oils Only, No 
Solvents or Other Chemicals." 

Soil pile removed prior to October 1996. Very 
little evidence of location of pile. 
Concrete 8 Ax 20 ft x 12 A in ground tank 
connected to WWTP. 

Concrete 10 ft x 25 ft wash pad with 
associated oiVwater separator. 
Concrete 4 A x  6 fi x 6 A in ground oillwater 
separator connected to sanitaty sewer. 

Concrete in ground oil/water separator 
connected to WWTP. 

Concrete in ground oilhater separator 
connected to WWTP. 
5 x 10 x 8 ft in ground oilfwater separator with 
steel AST. 

Concrete in ground oiVwater separator 
connected to WWTP. 

Concrete in ground unit. 

Concrete in ground unit connected to WWTP; 
flush mounted in parkimg area. 

COPCs (Phase I Results) 
Acetone, Arsenic, 
Benzo(a)anthracene, 
Benzo(a)pyrene, 
Benzo(b)fluoranthene 

Arsenic 

Silver 

Mercury, Arsenic 

Bis(2-chloroethyl) ether 

Chlorobenzene, Arsenic, 
Cadmium, Chromium, Lead, 
Mercury 
Benzo(a)pyene, Arsenic 

Silver, Arsenic 

Arsenic, Benzo(a)pyrene 

Pentachlorophenol, Arsenic, 
Mercury, Silver 
Arsenic, Benzo(a)pyene 



TABLE 3-1 (Confinued) 

SWMU BACKGROUND INFORMATION 
SWMU CONFIRMATORY SAMPLING HEALTH AND SAFETY PLAN, CTO - 0371 

MCB CAMP LEJEUNE. NORTH CAROLINA 

(Sheet 5 of 6) 

SWMU 
Number 

3 17 

318 

3 19 

336 

SWMU Name 
TT2453 - Release 
Near Building TT2453 

AS515-OIW 
Near Building AS5 I5 

Camp Geiger Wastewater 
Treatment Plant 

AS4106 Paint Stripper 
Building 4106, MALS 29 

Type of Unit 
Release 

OillWater Separator 

Tertiary Wastewater 
Treatment Plant 

Paint Stripper - Tank 

Period of 
Operation 

Facility does 
not appear to 
be in use 

Active 

1941 - Present 

Unknown 

Description 
A one-time release generated from Auto 
Carenune Up facility. Existing UST 
investigations being conducted in the 
immediate area. 
6 R x 6 ft concrete in ground oillwater 
separator. 

Fair condition --The facility has the following 
units; influent pump station, grit chamber and 
communitors, aerated equalization basin, dual 
primary clarifiers, dual hickling filters, dual 
secondary clarifiers, dual anaerobic digesters, 
sludge drying beds, dural tertiary treatment 
units (polymer addition, settling, and sand 
filtration), and chlorine contact chamber. 
Two 5.5 gallon containers elevated about 5 R 
offthe ground in an enclosed building; both 
containers are about 4 x 3 x 2 R and made of 
either steel or aluminum. 

COPCs (Phase I Results) 
Lead 

1,2-Dichlorobenzene, 1,4- 
Dichlorobenzene, 
Benzo(a)anthracene, 
Benzo(a)Pyrene, 
Benm(b)fluoranthene, 
Benm(k)fluoranthene, 
Dibenz(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, 
Naphthalene, Cadmium, 
Chromium, Mercury, Silver, 
Arsenic 
Benzo(a)pyrene, 
Benm(a)anthracene, 
Benm(b)fluoranthene, 
Dibenz(qh)anthracene, 
Mercury 

Unknown - No sampling was 
conducted during Phase I. 
Methylene Chloride is used 
in the paint stripping process 
at this SWMU. 
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SWMU BACKGROUND INFORMATION 
SWMU CONFIRMATORY SAMPLING HEALTH AND SAFETY PLAN, CTO - 0371 

MCB CAMP LEJEUNE, NORTH CAROLINA 

(Sheet 6 of 6) 

SWMU 
Number 

339 

358 

359 

360 

361 

362 

363 

SWMU Name 
AS4146 - Sandblaster 
MALS 26 

Sneads Feny Battery Dump 

Lot 203 Battery Dump 

Building 18 17 UST 

UST Site 333-C 

Dog 1 1 Area 

M-21 Arresting Gear 

Type of Unit 
Sandblaster 

Landfill 

Landfill 

UST 

UST 

Spill Area 

Spill Area 

Period of 
Operation 

December 1995 - Present 

Unknown 

Unknown 

1977 - 1997 

1942 - 1993 

Unknown 

Unknown 

Description 
10 A x 15 ft enclosed tarp which has sandblast 
grit and equipment inside; paint is removed 
from equipment inside of the tarp. Used 
sandgrit placed in 55-gallon drums. Disposed 
as hazardous waste due to lead. 
Unknown 

Unknown 

300 gallon capacity UST. Contained waste 
oil. 

550 gallon capacity UST. Contained 
kerosene. 

Unknown 

Unknown 

COPCs (Phase I Results) 
Acetone, CMethylphenol 

Unknown - No sampling was 
conducted during Phase I. 
This SWMU was added to 
the program after Phase I. 

- 

Unknown - No sampling was 
conducted during Phase I. 
This SWMU was added to 
the program after Phase 1. 
Unknown - No sampling was 
conducted during Phase I. 
This SWMU was added to 
the program after Phase I .  
Unknown - No sampling was 
conducted during Phase 1. 
This SWMU was added to 
the program after Phase I. 
Unknown - No sampling was 
conducted during Phase I. 
This SWMU was added to 
the program after Phase I. 
Unknown - No sampling was 
conducted during Phase I. 
This SWMU was added to 
the program after Phase I. 
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PHYSICAL & TOXICOLOGICAL PROPERTIES OF CHEMICALS 
SWMUs -MCB CAMP LEJEUNE 
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TABLE 3-2 (Continued) 

PHYSICAL & TOXICOLOGICAL PROPERTIES O F  CHEMICALS 
SWMUs -MCB CAMP LEJEUNE 

Notes: 

(a) Chemical compound of potential concern obtained from previous investigation. 
(b) Hazard Rating - based upon Health (H), Fire (F), or Reactivity (R) hazard from NFPA 704 Standard Rating System (0 = no hazard, 4 = high hazard) 
(c) Volatility Rating - vapor pressure in mm Hg at 68' F, 20" C 
(d) Skin Absorption - "Yes" indicates potential exposure through skin and mucous membranes, either by airborne or, more particularly, by direct contact - ACGlH 
(e) Carcinogen - "Yes" indicates a compound is a confirmed or suspect human carcinogen by the [ARC, NIOSH, NTP, EPA or ACGlH 
(0 TWA - Time Weighted Average from the 2001 TLV - Threshold Limit Value of the ACGlH or OSHA Permissible Exposure Limits (PEL), whichever is lower 
(g) Short Term Exposure Limit - "STEL" denotes a 15 minute time weighted average which may not be exceeded 
(h) IDLH - immediately Dangerous to Life and Health. 
(i)) Ionization Potential - expressed in electron volts (eV) from the NIOSH Pocket Guide To Chemical Hazards 



TABLE 6-1 

SUMMARY OF PROTECTIVE CLOTHING REQUIREMENTS 

Notes: 

Task@) 
Land Surveying 

Temporary Monitoring 
Well Development 

Groundwater Sampling 

Geoprobe Subsurface 
Sampling - Soil Borings 

Surface Soil Sampling 

Temporary Monitoring 
Well Installation 

(Geoprobe) 

If Level C protection is required due to elevated readings in the BZ, then the following PPE is required in 
addition to requirements for modified Level D: 

Tyler or Saranex Coverall 
Negative pressure respirator with organic vapor/HEPA cartridges 

Level of Protection 
D 

Modified D 

Modified D 

Required Personal Protective Equipment 
Steel-toed Safety Boots 
Work Clothes or Coveralls (long sleeves) 
Steel-toed Safety Boots 
Safety Glasses 
Nitrile Gloves 
Work Clothes or Coveralls (long sleeves) 
Steel-toed Safety Boots 
Safety Glasses 
Nitrile Gloves 
Hearing Protection (recommended) 
Work Clothes or Coveralls (long sleeves) 
Hard Hat 



TABLE 8-1 

EMERGENCY PHONE NUMBERS 
MCB CAMP LEJEUNE 



TABLE 8-2 
HOSPITAL DIRECTIONS 

MCB Camp Lejeune 

Directions to the Base Naval Hospital (Building NHlOOXRefer to Figure 8-1): 
(Nearest hospital; only to use in extreme emergency) 

1. Proceed north to Holcomb Boulevard (towards Route 24). 
2. Turn left onto Brewster Boulevard (heading west). 
3. Continue on Brewster Boulevard until intersection with the driveway to the Naval Hospital. 
4. Turn onto Hospital driveway and proceed to emergency room. 

Directions to Onslow County Memorial Hospital (3 17 Western BoulevardXRefer to Figure 8-1): 

1. From Holcomb Boulevard exit base through the main gate. 
2. Follow Highway 24 west until intersecting with Western Boulevard. 
3. Turn right onto Western Boulevard. 
4. The Onslow County Hospital is on the left, approximately 2 miles (fifth light) from Highway 
24. 

Air  Station and Camp Geiger 

Directions to the Onslow County Hospital (317 Western BoulevardXRefer to Figure 8-2): 

1. Proceed through the main gate make a right and head north on Ocean Highway 17. 
2. Follow Ocean Highway 17 north to Highway 24 and head east. 
3. Travel east until Western Boulevard, make a left onto Western Boulevard. 
4. The Onslow County Hospital is on the kfl, approximately 2 miles (fiW1 light) from Highway 

24. 
5. Follow the directions to the emergency room. 





FIGURE 8-1 
EMERGENCY HOSPITAL ROUTE 

MCB CAMP LEJEUNE, NORTH CAROLINA 
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aker 
Baker Enviranmonlal. tar 

2.0 - RESPIRATORY PROTECTION PROGRAM 

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

Qualitative Respirator Fit Test Record 
Air-Supplying Respirator Inspection Form 
Air-Purifying Respirator Inspection Form 

2.1 PURPOSE 

The purpose of the Baker Respiitory Protection Program is to govern the selection and use of 
respiratory protaction by Baker personnel. Thii program is also designed to meet requirements of 
the Occupational Safety and Health Admi ih t ion  (OSHA) standards 29 CFR 1910.134 and 
1926.103, .Respiratory Protection." 

2.2 SCOPE 

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

Baker provides the necessary respiratory equipment to protect the d b t y  and health of each Baker 
employee. 'Ihc Baker SRN Project Health and Safety Oftiex (PHSO) and Project hfanager are 
responsible for identifying the need for &is R e s p i i  Protection Pmgmm at project sites. The 
Baka Site Health and Safety Ofticcr (SHSO) and Site Manager are twponsible for implementing 
and administering the RaspirataFy w o n  Pmgmm in the field. Baker employees are to use and 
maintaii the respimtory protection pmvided in acwdance with training received and hs t rd iow 
outlined in thii program 

2.4 HAZARD ASSESSMENT 

The key elements of a respiratory protection program must start with an merit of the inhalation 
and ingestion hazards present in the work area. Because Wer'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 withim the scope of thii 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 asssrment shall be part of the site-specific Health and Safety Plan 
(HASP). 

After a task-specific assessment is completed and it is determined that there is a potential for 
airborne cx~osum concenfdau to e x d  rhe mmmmended limits engineer in^ and administrative 
controls shbuld be implemented. 1f the exposure cannot be reduced, it is no; feasible to reduce 

Rev.: 12/94 



the airborne exposure below the recommended limits, respirators will be selected by the PHSO 
and/or SHSO on the basis of: 

Toxicity 
Maximum expected concentration 
Oxygen levels 
Warning properties of the substance(s) involved 
Sorbent limitations 
Facepiece fit 
Mobility requirements 
Type of use (routine, escape, or emergency entry) 
Possibility of ingestion of toxic materials 
Respirator attributes 

2.5 TRAINING 

Each respirator wearer shall be given training, by a qualified individual which will include 
explanations and d i i o n s  of: 

Opportunity to wear respiratory pmtedon in an uncontaminated environment. 
Respirator fit testing (qualitative) 
The respiratory hazard(@ and what may ocuu if the respirator is not used properly. 
The m n s  for selecting a particular type of respirator. 
The fimction, capabilities, and limitations of the selected respirator. 
The mahod of donning the respirator and checkiig its fit and operation. 
The proper wearing of the respirator. 
R e s p i i r  maintenance, repair, and ckanig. 
Recognizing and handling emergency situations. 

Employees who have attended the 40-hour lrainihg in e c e  with 29 CFR 1910.120 
(HAZWOPER) will be provided with the basic i n f o d o n  necessafy to comply with the OSHA 
training requirements add will only need to attend a supplementary session by qualified 
Bakex mrwnael. Ihc aanualkW%~PJiR 8-hour diesher will serve to reinforce these issues on 
an annual basii. Records of the training and fit-testing will be maintained for a m i n i  of 
30 years following termination of employment for .acb employee. 

2.6 TYPES OF RESPIRATORS 

Baker purchases and provides. as necessary, the following respiratom: 

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

North positive pressure 30-minute Self-contained Breathing Apparatus (SCBAs) 
(Model 800) 

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

MSA Ultra Twin full-fa= respiratcx(Model480263) 
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MSA Comfo I1 half-face respirator (Model 479529) 

Only respiratory equipment certified by the appropriate approval agencies (e.g., NIOSH, MSHA) 
according to Title 30, Part I1 of the Code of Federal Regulations, will be distributed to Baker 
employees. All Bakes employees who regularly perform tasks requiring respiratory protection will 
be issued their own half-face and/or full-face respirator, provided the employee can achieve a 
proper fit and is medically capable of wearing the equipment 

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

Compressed air used for respiration shall be of high purity. Brcattting air shall meet at least the 
reclukmenk of the s~ecification for Grade D Breath- Aii (or bigher) as described in Compressed 
GA Association &mmodity Specification G-7.1-1966.' £%*thing air may be supI;lied to 
respirators from cylinders; oxygen must never be used with air-lie respirators. 

Air cylinders shall be tested and maintained as prescribed in thc Shipping Container Specification 
Regulations of the Department of Transpottation (49 CFR P a  178). A i r l i  couplings shall be 
incompatible with outlets for other gas systems to preveot inadvertat servicing of air-line 
respirators with nonrespirable gases or oxygen. 

Breathiig gas containers (air cylinders) shall be marked in accordance with American National 
Standard Method of marking Portable C o m p d  Gas Containers to Identify the Material 
Cmtained, A48.1- 1954; Federal Specification BB-A- 1034% June 21.1968, Air. Compressed for 
Breathing Purposes; or Interim Federal Specification GG-B00675b. April 27, 1965, Breathing 
Apparatus, Self-Contained 

Breathing air, as supplied by air compressom shall be of high purity and meet the requinmenk of 
the soecifkdon fbr Cirade D Breathing air (or higher) as d c s ~ l i  in Compressed Gas Association 

The wmpmwr for supplying air shall be equipped with nassary safely and standby davices. A 
breathing air-type compressor shall be used. Compmsm ahall be constructed and siluntcd so as 
to avoid entry of contaminated air into the system and suitabk in-line air-fhtjGing sorbent beds 
and filters installed to M a  assure breathii air pualihr. A w i v a  of sutlicient capacity to arable * - 
the rrspiratar weanrto escape from a con&iateh a&osphere in the event of compressor failure, 
and alarms to indicate cornmessor failure and o v e r h e  shall be i d l e d  in the system. If an 
oil-lubricated compressor is used, it shall have a high-t&pemtwe or carbon monoxide alarm, or 
both. If only a high-temperature alarm is used, the air from the oompressor shall be h p e n t l y  
tested for carbon monoxide to insure that it meets the spooifications outlined above. 

2 8  CLEANING AND MAINTENANCE 

Respiratory equipment that is used on an as-needed basis shall be maintained by qualified 
personnel. This equipment shall be cleaned/sanitized, k m  r i n d  and air-dried, after each use. 
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Respiratory equipment that has been issued to an employee shall be cleaned/slnitized then rinsed 
and air-dried by the w-, (specified by OSHA in 29 CFR 1910.134) which ensures that it will 
be maintained in clean and good operating condition. Inspections shall be conducted on a regular 
basis during usage and prior to each project requiring the potential usage of the equipment. 

All respirato~s shall be stored in a plastic bag withii 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 pwent distortion of ~ b b e r  or other elastomer parts. Cartrid- will not be stored 
while attached to an air-purifying respirator at anytime. 

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

2.9 INSPECTIONS 

At the time of cleaning, and before and after each use, respirators will be inspected. Deteriorated 
components will be replaced before the respirator is placed back into service, or the respirator will 
be replaced. Repair components must be obtained from the manufactunr of the respirator to 
mainteim the NIOSH certification. Emergency-use respirators and self-contained breathing 
apparatuses (SCBAs) will be inspected after each use or at a minimum, once a month. Sample 
inspection forms for both airpurifying respiralon and air supplying resphto~s are attached. These 
fonns are required to be completed each time a respirator is inspected. However, during field 
projects in wh~eh a field logbook is in use, persoonel may eater the appropriate information into their 
field logbook as an alternative to the inspection form. A list of the items to be covered during an 
inspection are as follow 

Air-Purifying Respirator (full or half-face) 

Face Piece 
-- Clean and s a n i i ?  
- - Cracks, tears or holes absent? 
-- Proper shape and flexibility retained? 
-- Air-purifying element holders intad 
-- Stored pmpedy, free from heat, dirt, and d i g f i t ?  

Headstraps or Headbands 
- - Signs of wear or team? 
-- Buckles function properly? 

Respirator Interior 
-- Foreign mataial under valve seat? 
-- Cracks or team in valves/valve bodies? 
-- Valve covers/bodies installed properly? 

Supplied Air Respirators 
Cylinder undamaged? 

* Facepiece and hoses undamaged? 
Connections undamaged? 
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• Apparatus complete? . Facemask cleaned and s an i t i i ?  
Hoses and connections cleaned? 

Note: The date and the initials of the qualified individual performing the inspection must be en& 
into the f ~ l d  logbook. 

2.10 FIT-TESTING 

Each respirator wearer shall be provided with a respirator that can properly fonn a secure 
face-to-mask seal. Each wearer shall be fit-tested prior to issuance of the respirator using either 
an irritant smoke or odorous vapor, or 0th- suitable test agent (see example of fbnn 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 the -r was previously fit-tested for, k to be used. Au-purifj4i 
respirators fit-tested qualitatively will be assigned a pmtedon factor of 10 (APF = 10). A copy of 
Baker's Fi-Test Fonn is attached. 

Facial hair, which interferes with the nonnally 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 hannful atmosphere. 

2.11 MEDICAL SURVEILLANCE 

Personnel who are or may be assigned to tasks requiring use of respirators shall participate in a 
medid surveillance pmgmm on an annual basis. The medical surveillance pmgram shall include, 
but may not be limited to, a histoty of respiratory di-, work history, a physical exam, and 
spirometry conducted by the company's physician and at the expense of the company. These 
parameters are conducted prior to fit testing an employee on a negative pressure respirator. Test 
parameters included in Baker's medical smtillance program ate in each site.-specific HASP. 

Wearing any respirabor, alone or in conjunction with other lypes of pmtective equipment, will 
impose some physiobgkal stnss on the weam. Thcrcfore, selection of respiratory protdve 
devices will be based on the hth'ing resistance, weight of the respirator, the l y p  and amount of 
protection needed as well as thc individual's tolerance of the given device. Additional coacaos 
regarding the limitations of di&rent types of PPE and the monitoring ~u i rements  for heat 
stmm/strain will be addiead in the 'Heat Stress'' SOP. 

2.13 SUBCONTRACTOR REQUIREMENTS 

In compliance with Baker's respiratofy protection program, all subcontractors under the direction 
of Bsker pemonnel will be expected to comply with pertinent sations of OSHA Standards 1910.134 
and 1926.103. Additionally, the subcontnwtor will be required to: 

Pmvide documentation that their employees have been fit-tested on the 
air-purifying respirator the employee is expected to use. 
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Pmvide documentation that their employees have been medically certified to wear 
a respirator. 
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3.1 INTRODUCTION 

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

3.2 INSPECITON 

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

Inspection and operational testing of PPE received from the factory or distributor. 

Inspection of PPE as it is issued to workers. 

Inspection afier use or training, and prior to maintenance. 

Periodic inspedon of stored equipment. 

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

The primary inspection of PPE in use for activities at the site will occur prior to immedibte use, will 
be conducted by the user to ensure that the specitic device or article has been checked out by the 
user, and that the user is famiiiar with its use. 

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

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

When wearing, avoid contact with contaminated material where possible; be aware 
of sharp objects that can tear suit; periodically look over suit to check for major rips 
or tears. 

While decontaminating, remove gross excess of material h m  suie remove suit so 
that material does not wntact inner suit; place clothing in pmpetly labeled disposal 
containers. 



Deternine if gloves meet the specifications in the site HASP. 

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

Determine if boots meet the specifications in the site HASP. 

Nondisposable boots are to be examined on a daily basis before and after use. 
Disposable boots should be examined prior to doming and whik m use, and 
disposed according to site proced-. 

Examine daily for gouges, open seams, e k ,  anythii that would lessen the integrity 
of the boot Replace as boot becomes worn. 

Should bevisually inspected before doming for fit, cracks, and overall condition. 

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

Procedures for care of respiratory p-ve equipment am covered io Baker's SOP 
for Ruphtory Prokclion. 

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

3 3  EQUIPMENT CLEANING 

General procedures for cleaning of equipment are l i e d  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 Pmgramn SOP. 

Remove large amounts of contaminated soil or sediment by scraping off with a tongue depressor or 
other suitable inshument, then wipe off using a disposable wipelpaper towel. 
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Remove residual contamination with a soft-bristled, long-handled brush or equivalent using a 
nonphosphate -ent solution. 

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

3.4 EQUIPMENT STORAGE 

Storage of PPE is an important asped the daily care and cleaning therefore, the following 
considerations should be observed: 

D i f f m t  types of PPE shall be stored in a clean and dry environment, fiee fmm 
dements that could damage PPE. 

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

Contaminated, itondisposable PPE shall be decontaminated before returning to the 
storage area 

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

4.1 PURPOSE 

The pwpose of the Occupational Safety and Health A d m i i W i n  (OSHA) Bloodbbrne Pathogens 
Standard, Title 29 CFR Part 1910.1030, is to protect workers from bloodborne pathogens such as 
the (HIVj and (HBV) by reducing or elimina& workers' exposure to blood .ad other potentially 
infectious m a t d s .  Although HIV and HBV are specifically mentioned by OSHA, the standard 
includes any bloodborne such as ~ c ~ a t i t i s  C, mala& and syphilis llxe standard requires 
the employer to develop a written exposure control plan that will reduce or eliminate employee 
exposure, thus reducing their risk of inkction. 

The purpose oftbe. Baka Envimunental (Baker) eqxmm contml plan is to minimike the possibility 
of transmission of bloodborne pathogens in the woricplace by establishing procedures for the safe 
handling of tirst aid incidents &at expose p&l &blood or othapotentially infkctious 
materials. 

4.2 SCOPE 

All Baker SRN personnel who may be exposed to blood or othm potentially i n feo t i  materials as 
part of their job duties (e.g., those certified in Standard F i  Ad) arc quired to follow the 
guidelines set forth in this SOP. The exposure control plan shall be reviewed and updated at least 
annually, to reflect new or modified tasks and procedures that affect occupational exposure, and to 
reflect new or wised  employee positions with occupational -sure. 

The Baker Proid Health and Safe@ Office <pHSO) and Project Manager are responsible for - 
providing su& and a d m i n i * - t h i s  exposure &trol as necessary, from &e corporate 
office. The Baker Si HeaW and Safety Ofticer and Sii Mamum are mmmsi'ble for imvlementing - - 
this exposure contml plan at project sites fw their employees. 

4.4 DEFLNFIlONS 

BJoodborne - Pathogenic microorganisms that may be m t  in human blood, having 
the wtential to cause d i i  in humans. Two examples of Moodbomc pathgens include, hevatiis - 
B virus (HBV) and human immunodeficiency virus 0. 

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

. . - Physically or chentically removing, inactivating, or destroying bloodborne 
pathogens on a surface or item to the point where they are no longer capable of transmitting 
infectious particles, so that the surface or item is rendered safe for handling, use, or disposal. 
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- A specific eye, mouth, other mucous membrane, non- intact skin, or parenteral 
contact with blood or other potentially infectious materials that result from the performance of an 
employee's duties. 

- Reasonably anticipated skin, eye, mouth, mucous membrane, or 
parenteral contact with blood w other potentially infectious materials that may msult hrn the 
performance of an employee's duties. 

Other - Includes the following human body fluids: semen, vaginal 
secretions, cerebrospinal fluid, synovial fluid, pleural fluid, pericdial fluid, peritoneal fluid, 
amniotic fluid, dm in dental procedures, any body fluid that is visibly contaminated with blood, 
and all body fluids in situations where it is difficult or impossible to differentiate between body 
fluids; any uRfixed tissue or organ (other than intact skin) from a human; and HN-containing cell 
or tissue cultures, organ culhuas, and HIV- or HBV-containiig culture medium or other solutio11~'. 
and blood, organs, or other tissues from experimental animals infected with HIV or HBV. 

- Piercing of tbc mucous membranes or the skin barrier thmugh such events as 
needlesticks, human b i i  cots, and abrasions. 

&&&&& - OSHA ddines a regulated waste as a liquid or semi-liquid blood or other 
potentially infectious m e ,  contaminated items that would release blood or other potentially 
infectious materials in a liquid s t a a  if compresYed; items caked with dried blood or otha potentially 
infectious materials that are capable of release of these materials during hand l i i  contaminated 
sharps; and pathological and microbiologioal wastes containing blood or other potentially infectom 
materials. 

4 5  PROCEDURES FOR EXPOSURE TO BLOODBORNE PATHOGENS 

The sections below will d i i s s  the means by which Baker personnel can detexmine exposure 
potenti& modes of tmnsn~ission, methods of compliance, medical monitoring, and post q u r e  

proced-- 

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

Job CIassificatioas 

Site -/Site Safety and Health Officer 
Envimnmcntal Scientists 
Geologists 
Other Baker Field Personnel 
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Exposure Activities 

Response to first aid incidents involving site personnel 

Decontamination of pemnnel, personal protective equipment, waL stufi~ces, and 
equipment potentially exposed to blood or other potentially infactious materials 

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

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

The universal precautions will include: 

(I) Cover the skin, especially open cuts, scrapes, skin rashes, or other broken skin 

(2) Don't touch objects that could be contaminated, such as blood-covered nafaces, 
cldhing or liens. 

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

(4) Prevent direct conbict with sharps, such as needles, scalpels, or broken glass that 
oould pierce; or puncture your skin. 

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

4.532 Standard Work Practiced 

Staadard work practices are to be implemented at all times by all employees who may be exposed 
to blood or other potentially infectious materials Work practices ace definal as specific p o l i  or 
procedures whose purpose is to reduce the potential for employee exposure to bloodbonw pathogens. 
Work practices for use by site personnel are described in the balance of this d o n .  
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All arposed employees will observe the following hygienic practices: 

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

Following exposure to blood or other potentially infectious materials, p e m l  
will wash their hands and any other exposed skin with a disinfectant soap and wakr 
after removal of ~hemical-~&tective gloves or other pmtectiw equipnent 
(PPE). This will be performed before eating, urinating, defecating, applying 
make-up, smoking or undertaking any activity that may result in i n c d  
potential for hand to mouth, mucous membrane, or skin contact. 

Thc basic premise for wearing the appropriate PPE is that site personnel must be protected from 
exposure to blood and other pofedaliy infectious ma€ecials. Appropriate PPE is available to all site 
personnel. 

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

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

1. Disposable chemical-pmtectivc gloves (i.6 nitrile or latex) 
2. Resusciion equipment* 
3. Safety glasses, goggles, or W h i e l d s  
4 Tyvek@covaalls 

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

Decontamination procedures will follow those outlined in each site HASP. 

W i t h e  exception of contaminated sharps, all other regulated wastes must be placed in closable. 
wlorcoded, labeled containers that prevent leakage of fluids. All applicable federal and state 
regulations must be followed for @amporting and disposing of the wastes. 
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All employees with the potential for occupational exposure will receive initial training on the safe 
handling of first aid incidents during first aid/CPR Instruction, and subsequently during HASP 
briefings. See Appendix A for the suggested Bloodborne Pathogens Training Outline. 

All Baker personnel will follow the guidelines established by Baker's Board M f i e d  Occupational 
Health Physician in association with EMR, Inc. 

4.5.5 hsL%psure - Procedures and F~Upgv - U!, mao.remellt 

The following subsections presents the procedures to follow when a first aid incident occurs 
involving the presence of blood or other potentially infectims material, specific steps need to be 
taken to safeguard the health of Baker site pemmel. 

45.5.1 Farst Aid Incident Report 

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

1. Immediily notify the SHSO. The SHSO will determine whether an "exposure 
incident" ocumed. 

2. Wash area of contamination and m o v e  contaminated clothing to ensure that no 
further contamination will occur. 

3. All parties involved will complete. the Supexvisors Incident Report Fonn and the 
incident will be reported to Baker's Human Resounxs ofIice. 

Baker employees who render first aid where blood or oths potmtially i-ow mataials are 
present must be seen by adesignated EMR physicii within24 hwrs of the incident The employee 
must take a copy of the Supervisors Incident Repod Form and a copy of OSHA Standard 1910.1030 
to the physician. 

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



I h e  confidential medical evaluation and follow-up will include: 

I .  The circumstances of the exposure. 

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

If consent has been obtained, the e x p o d  employee's Mood will be tested. 

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

4.5.5.2 "Good Samaritan" Behavior 

The OSHA standard dces not cover "good samaritan* behavior. Howcyer, employees who provide 
first aid as "good samaritsns" should receive the same post incident evaluation either though an 
EMR designated physician or their personal physician. 

OSHA Title 29 CFRPart 1910.1030 

U.S. Department of Labor, US. &parbent of Health and Human W ~ c e s .  Joint Advisory Notice: 
pmtection against ocqtational exposure to Hepatitis B virus and human immunodeficiency virus. 
Federal Regiier 1987; 5241 818-24. 

Centers for D i  Contml. Update on hepatitis B prevention. MMWR 1987; 36:353-360,366. 

Centem for D i i  Conbml. Up- A c q W  imm-ency syndrome and human 
immunodefic'iency virus infection among healtfi- awe woricers. MMWR 1988; 37229-34,239. 

OSHA lnshuction CPL 2-244, February 13,1992, Enforcement P r d u r c s  for the Owcupationel 
Eposure to Bloodborne Pathogens Standard. 



Appendix A 

SUGGESTED BLOODBORNE PATHOGENS TRAINING OUTLINE 

A. Purpose of the training program 
B. Overview: Bloodborne Pathogen Standard 29 CFR 1910.1030 

1. Applicability to Site Personnel 
2. General requirements 
3. Overview of Baker exposure control plan 

A. Types 
B. Modes of Tmsmission 

A. Purpose 
B. Plan availability 
C. Bloodborne pathogen hazard mgnition steps 

1. Concept of universal precautions 
2. Blood and other potentially infectious materials 

D. Potential expome minimization 
1. Work practices 
2. Personal protective equipment 
3. Hygienic practices 

E Procedures for bntamination 
1. Pclsonnel 
2 Persooal pmtsdive equipment ePE)  

a. Tasks and procedures requiring PPE 
b. Location of PPE 
c. D i i s a l  of PPE 

3. Equipment 
4. Work surfaces 

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

a First aid incident report 
b. HBV and non-HBV vaccinated responders 
c. Exposure incidents (defined) 
e. Confidential medical evaluation 

G. Emergency Pregaredness 
1. First aid kits 
2. Personal injury 
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5.0 - -AT STRESS 

5.1 INTRODUCTION 

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

5 2  CAUSES AND SYMPTOMS 

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

1. Heat rash results from continuom exposure to heat or humid air and ck&ng 
clothes. The condition deueases the ability to tolerate heat. Symptoms include a 
mild red rash. 

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

3. Heat exhmction ocours when body organs attempt to keep the body cool, due to 
inadequate fluid intake and personnel not acclimated to the environment 
Symptoms include pale, oool, moist skio; heavy sweating; dizzines, headaches, and 
vomiting. 

4. Heat stroke is the most sedious fonn of heat stress. It is a MEDICAL 
EMERGENCY. Symptoms arc red, hot, dcJr skin; lack of paspiration; o a w ~  
dizziness and c o a ~ o n ;  slmng, rapid pulse rate; and coma. 

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

53 PREVENTION 

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

Monitor for signs of heat stress. 
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Fluid intake should be inaeased during rest schedules to prevent dehydration. 
Drinking cool water(mainfained at 50 to 60°F) is satisfactory when light sweating 
occurs and temperatures are moderate to cool; however, diluted electrolyte 
solutions (i.e., Gatorade. Sqwincher, or equivalent) must be used in addition to 
water under one or all of the followhg conditions: continued or heavy sweating, 
moderate to high ambient tern- or heavy work loads. The intake of coffee 
during working houa is discam@. 

- 

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

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

In extremely hot weathex, condud field activies in the early morning and evening. 

Ensm that adequate shelta is available to pmtect personnel against heat that can 
decrease physical efficiency and increase the threat of heat stress. If possible, set 
up the command post in a shaded area, and encourage breaks in shaded areas. 

In hot weather, mtate shifts of workers wearing impervious clothing. 

Good hygienic standards must be maintained by frequent changes of clothing and 
showaing. Clothing should be permitted to dry during red periods. Persons who 
notice skin problems should immeditately consult the SHSO. 

5.4 MONITORING 

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

For workers wearing permeable clothing (eg.. standard cotton or synthetic work clothes), follow 
recommendations for monitoring requireu~ents and suggested wcuk/rest schedules in the cumat 
American Confennce of Governmental Industrial H y g i M  (ACGM) Threshold Limit Values for 
Heat Stress. If the actual clothing work differs from the ACGlH standad ensemble in insulation 
value and/or wind and vapor permeability, change the monitoring requirements and work/rest 
schedules accordingly. 

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

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

2. Fluid intake discipline. 
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Self monitoring of urine output quantities to prevent dehydration. 

Attention to work-rest intewals. 

Calculate the Heat Exposure Threshold Limit Value (TLV) for work-rest intewa1s 
using the following steps: 

a. Determine the Wet Bulb Globe Temperature (WBGT) Index using the 
Quest@ Heat Stress Monitor. 

b. Estimate the work load using the following guidelines: 

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

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

(3) Heavy work = pick and shovel work. 

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

Work - Rest Regimen 

Special Considerations 

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

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

Medication - Some medications can pradispose individuals to heat-induced 
illnesses. 
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For workers wearing semipermeable or impermeable clothing encapsulating ensembles, the ACGIH 
standard cannot be used. For these situations, workers should be monitored when the temperature 
in the work area is above 70'F (21 'C).  

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

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

If the heart rate exceeds 1 10 beats per minute at the beginning of the rest 
period, shorten the next work cycle by one-third and keep the rest period 
the same. 

If the heart rate still ex& 1 10 beats per minute at the next rest period, 
shorten the following work cycle by one-third. 

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

If oral temperature exceeds 99.6-F (37.6'C), shorten the next work cycle 
by one-third without changing the rest period. 

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

Do not pennit a worker to wear a semipeameable or impermeable garment 
when his/her oral temperature exceeds 100.6'F (38.1 "C). 

Body water loss. Measure weight on a scale accurate to S . 2 5  pound at the 
beginning and end of each work day to see if enough fluids are beiig taken to 
prevent dehydration. Weights should be taken while the employee wears similar 
clothing or preferably in underwear only. The body water loss should not e x d  
1.5 percent total body weight loss in a work day. 

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

5.5 CARING FOR HEAT-RELATED ILLNESS 

To care for heat-related illness provide the following: 

Remove victim from heat. 

Loosen tight clothing. 
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t Apply cool, wet cloths to the skin. 

t Fan the victim. 

b If  victim is conscious, give cool water to drink. 

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

6.1 INTRODUCTION 

The potential exists for either frostbite or hypothermia to occur when conducting work activities in 
an environment where air temperatures may fall below freezing or where wind-chill factors lower 
air temperatures below freezing. A brief description of the exposure symptoms (for both 
hypothermia and frostbite) and methods of prevention are listed in the sections below: 

6.2 CAUSES AND SYMPTOMS 

?he following cold stress causes and symptoms are provided for buddy monitoring purposes. Site 
personnel must realize that monitoring the physical condition of fellow personnel in Levels Dt- 
through B protective ensembles will be more di8Ficult 

Frostbite is a condition in which there is a freezing or partial freezing of some part of the body. 
Individuals previously exposed to frostbite are more susceptible to contracting it again. 
Vasoamstrictors, which include tobacco products, constrict blood vessels, and can accelerate 
frostbite. The three stages of frostbite include: (1) frostnip- the beginnings of frostbite whereby 
the skin begins to turn white; (2) superficial - similar to frostnip except the skin begins to turn 
numb; and (3) deep - the affected area is frozen to the bone, cold numb, and very hard. 

DO NOT: 

Rub the frostbitten part 
Use ice, snow, gasoline, or anything cold on the hstbitten area. 
Use heat lamps or hot water bottles to rewarm the frostbitten area. 
Place the frostbitten area near a hot stove. 

Hypothamia is a condition in which the body loses heat faster than it is produced. At a body 
temperatore of 9S°F, an average man is considered to be hypothamia Vasodilators, which include 
alcohol and drugs, allow the body to lose heat faster which can accelerate hypothermia The five 
stages of hypothermia include: 

(1) shivering 
(2) apathy, listlessness, or sleepiness 
(3) unconsciousness, glassy stan, slow pulse or slow respiratory rate 
(4) freezing of the extremities 
(5) death 

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

6.3 PREVENTION 

To prevent conditions from occurring have personnel: 

Dress in a minimum of three layers: 

(1) a skin layer to absorb moisture and keep skin dry 
(2) an insulating layer 
(3) an outer layer of nylonlwind- breaking material or chemical-protective 

layer 

Avoid touchiig cold surfaces (especially metal) with bare skin, minimize exposed 
ski d c e s .  

Keep active, use warm and dry shelter areas during rest cycles; use wind breaks 
whenem possible. 

Maiitain body fluids by consuming warm, sweef caffeinefree, nonalcoholic 
drinks. 

Avoid alcohol and medications that interfere with normal body regulation or 
reduces tolerance to cold. 

6.4 CARING FOR COLD-RELATED ILLNESS 

The following lists the general guidelmes to w for cold-related injuries: 

Start by treating any life--mg problems. 

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

Move the victim to a warm place, if possible. 

Remove any wet clothing and dry the victim. 

Warm the victim slowly by wrapping in blankets or putting on dry clothing. 

6.5 MONITORING 

In cold weather, monitor the outdoor temperature and wind speed to determine wind ohill conditions, 
with work periods adjusted accordingly. The following table details the wind chill effects and 
relative danger of combined cold and wind conditions. It is important to note that the wearing of  
PPE in cold envimnmmts may introduce the possibility of heat stress; therefote, symptoms of heat 
stress should also be considered during monitoring. 
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WIND CHILL INDEX(') 
(under calm conditions) 

(I) Source: Fundamentals of Industrial Hygiene, Third Edition. Plo& B.A., G. S. Benjamin, M. A. 
Kenvin, National Safety Council, 1988. 

Wind S p e d  

(in mph) 
calm 

5 
10 

15 
20 
25 

30 
35 
40 

Over 40 mph (little 
added effect) 
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Achral Thermometer Reading PI.3 
50 40 30 20 10 0 -10 -20 -30 -40 

Equivalent Chill Temperature rI.3 . 
SO 40 30 20 10 0 -10 -20 1 -30 -40 

48 37 27 16 -26 -36 -47 
40 28 16 -46 -58 -70 

36 22 9 
32 18 4 -10 

30 16 0 -15 
28 13 -2 -18 

27 11 -4 -20 

26 10 -6 -21 
LllTLE DANGER 
(for pmperly clothed pason) 

-25 -39 -53 
-29 -44 -59 -74 -88 -104 

-33 -48 -63 -79 -94 -109 
-35 -49 -67 -82 -98 -113 
-37 -53 -69 -85 -100 -116 

INCREASING GREAT DANGER 
DANGER @ a n g ~  from 
@angm 6om freezing of w e d  flesh) 
of exposed flesh) 



I 8.0- CUTTING-WELDING 

Cutting and welding operations are performed routinely. Personnel engaged in these operations 
must be highly skilled and understand the importame of using safe work practices to minimize 
potential exposure to fire, explosion, or health hazards. No work involving a flame or 
spark-producing operation is to be conducted without preparing a Hot Work Permit (attached) and 
following the provisions of this procedure. 

8.1 SAFETY RESPONSIBILITY 

Both welder and Baker personnel must work tog* to ensure safe cutting and welding operations. 

All personnel, including subcontractom, should undustand the potential hazards of the work site, 
required use of penonal pmtective equipment, and odm safety aspects prior to initiation of cutting 
and welding procedures. 

Under no circumstances should work be done in front of or around the open end of piping that has 
not been cleaned/purged, then checked using the OxygenlLower Explosive Limit Meter. 

8.2 EQUIPMENT 

It is necessary to keep equipment in good working condition and inspect regularly for defects. 
Equipment shall be approved and operated as specified by the manufacturer. 

Carelessness around weldmg machines can lead to serious injury or death. The inspector should be 
particularly aware of the following: 

Never touch live metal parts with bare skin or wet clothing; electmwtion cao result 

Do not attempt to refuel a welding machine while it is in operation. 

Inspect all machine connections and gmunding prior to use. 

b Prevent electrode holders from coming in contact with people, metal objects, fuel 
sources, water, or compressed gas cylinders. 

The welder should not loop or coil the electrode cable around parts of the body. 

8.2.2 Gas Cyhuka 

Handling and storage of cylinders should be in accordance with approved 
governmental practices. 

B Cylinders must always be secured and oxygen cylinders must be stored at least 20 
feet from combustible gas cylinders. 
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Do not confuse oxygen with air or use it as a substitute because it supports and 
accelerates combustion causing flammable materials to bum violently. 

Oil or grease in the presence of oxygen may ignite or explode spontaneously. 

Ensure that regulators used in oxygen service are free of dirt, oil or grease. 

Never use oxygen to blow out or purge vessels or pipelines previously containing 
flammables or to dust off clothing. 

83 FIRE AND EXPLOSION PREVENTION 

Cutting and welding operations shall be conducted in a designated location free 
&om combustibles. 

Use care when welding metal partitions or piping which are adjacent to immovable 
combustibles because of the possibility of ignition by conduction. 

83.2 FBreE&B 

Fire watchers with fire extinguishers or charged hoselies shall be posted. 

These individuals should be prepared to extinguish fires in the incipient stage or 
sound an alarm and should have no other duties at the job site. 

The fire watch should continue for at least a half hour after completion of the 
cutting or welding operation. 

Welding machines must have a fire extinguishef mounted in an easily accessible 
location either on the machine or nearby. 

83.4 P r o b i b i i  

Cutting and welding operations shall not be conducted when any of the following conditions exist: 

The area may cootain flammable vapors in excess of 10% of the L.E.L. 

Large quantities of exposed, readily ignitable materials such as bulk sulfur are 
stored in the area. 
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8.4 PERSONAL PROTECTION 

The following sections present the personal protective equipment such as clothing, eye and face 
protection, respiratory protection, and noise protection. 

To protect the skin during cutting or welding operations, war gauntlet type gloves 
and protective aprons. Depending on the job, it may be necessary to also wear 
leggings, cape sleeves or shoulder covers, and skull caps under helmets. 

Sleeves and collars should be buttoned, pockets should be removed from the front 
of clothing or buttoned with a flap, and pants should be uncuffed to prevent the 
retention of sparks. 

To pment patter from getting into shoes, use spats or bave pants overlap shoes. 

Woolen clothing is p t e f d  but cotton material, preferably flame retadant, is 
acceptable. 

Keep outer clothing l?ee from oil or grease. 

8.4.2 Face PnSstbn 

Approved eye protection must be worn at all times by welders and their assistants 
to protect against flying sparks, radiant energy, ultraviolet, visible and infrared 
radiation. 

Helmets must be designed to protect the face, forehead, neck and ears from radiant 
heat. 

Where exposure to flash exists for the other personnel a screen should be used. 

Adequate ventilation (natural or mechanical) is ntcessary in all cutting and welding operations. 
Respiratory protection may also be m s s a r y  to prevent unacceptable exposure levels to toxic fumes 
and gases. Avoid breathing the fume plume. 

Engine driven genetaton, plasma atc cutting, and other ptoceses may expose personnel to excessive 
noise. If excessive noise cannot be controlled at the source, the use of ear plugs or muffs is required. 

8.5 HOT WORK P E m  

No employee is to begin hot work unless a Hot Work Permit has becn obtained. It is the 
responsibility of the Site Manager to request this permit. m e  Hot Work Permit shall be signed by 
the Site Manager and Site Health and Safety Officer and explained to each affected employee. 

Rev.: 5/94 



Note,: It is the responsibility of the Site Manager to see that workers comply with all safety 
practices of the Hot Work Pennit. 

The Hot Work Permit will be valid for a single work shill only. On projects requiring more than a 
single work shift, a new permit shall be completed at the start of each shift. The permit shall be 
displayed at the project site. 

At the conclusion of the project, the Hot Work Permits will be forwarded to the Site Manager and 
placed in the project file. 





I Material Safety Data Sheets Collection: 

I Cautions: Benzene is a coofnmed human carcin08m by the IARC. Chronic low-lcvd uposurr nury muse canczr (leukemia) and bone 
marrow &mane. with iniun, w bbod-fonninn rirsue. I1 is also a danamus fue hazard when exposed to heat or flame. 

1 1989 OSHA PEJA 
(29 CFR 1910.1000, Table21-A) TLV-TWA: 10 ppm, 32 mg/m3 Man. oral. LQ; 50 m g k ;  no toxic effed noted I 
8-hr TWA: 1 ppm, 3 m g / d  Man. iubabtion, TC, : 1% ppm Wed inmmit~ently over I 

15-min STEX.: 5 ppm, 15 mglm3 1 yr in a number ofdismte, separate doses affects the / blocd (other changes) and nulritional and gmss metabo- , 
(29 CFR 1910.1000. Table 2 2 )  1988 NOSH RELf lism (body 7 in-) 

Rabbit eye: 2 mg adnumsIered o w  24 hr produces severe I 

841 TWA: 10 ppm T W k  0.1 ppm, 0 3  mglm3 iuitation 

I Acceptable Co-haIioz 25 ppm Ceiling 1 &m, 3 mglmf 
Acceptable Maximum Peak 50 ppm (10 min)t 

I OSHA 2 9 W  1910.1WO. Subcud Z Bstuth.1dw find be- h d r d  in 29 CFR 1 9 1 R 1 0 2 8 ~ u  to .U -nd c- m kmne uaepc in same 
&gmenb ol induatry where erpaulru uc m p d s t c d y  vnda thc d o n  kvcl6.e. dismiioa d aalc of fuels, d c d  4- and pipelines, coke pmducuoo, 
d and gu drilling a d  pducl~m mlwd gar pmaad.g. d the p a m u g e  cxclwmm for liplid mixuru); for Ihe uacpccd rubsegmcnu, the beozoe limu in 

I Appearance mud Odor: A mlorless liquid with a ch&Iic sweeL aromatic odor. The odor raognition -bold (10046 of pawl) is approxi- 
mately 5 ppm (unfafigued) in ah: Odor ir M I  an adequate warning of hazard. 

I aeent%nce it-can scatm and ripead the t& Uie water may to cool f--posed mntainem flush spillsiway from exposues. dispZrse & m e  

I vVqr, and prec t  onnel b ~ t o  stop an = b e m e  leak. - 
Unusual ~w o r  S o s i o n  ~~azards -ne is a 1B fhwabh liquid. A mocenhaIion exceeding 3325 ppm is musidered a potential 
fire explosion hauud. Benzene vapor is hsaviu than air and can mllect in low lyin$ afeas or F v e l  to an ignifon sourre and fleh back. Explosive 
and flammable benzene vapol-sir mix- can easily form at mom IempemIwe. Elmmate dl lgmtim where benzene n used. bandled. or 

Hazardous Prodlrt. of Demmpcsition: T h a d  oxidative decomposition of benzene can pmdua toxic gases and vapors such as carbon 
I monoxide. 

~ o ~ o s o l s d m m m ~ ~ ~  
* m r m r r r W ~ ~ ~ m d I b a I * p w . ~ l . ~ b l l o Q  



No. 316 Benzene 8/90 

0 . - .  - 
Sumauq dRiskr: Rolonged skin m o M o r  excessive n of acol+oe vapor m y  cause bcadeck wealmssr. We loss, and fatigm 
Tbe most im~oRant health bnzard. n. can- (kolrcmia)=e manow damare with mimv to blood-formior, ussue%m cbmoic low-L~ye.1 I ' exposure. HiHi+ level ~ ~ W U R S  m y  irritate ibe ' . unct aud cause c e u h  nu& &tan CNS) dep&ioo. 
M-1 Cuulitioac ~ g g n v a t d  by ~oag-~am=: ~xposure m y  WO- d. of the& lungs. liver. -6, blood. aud CNS. 

f Tareet OWE Blood. rmtral ~QYOW system, born manow. eye+, u w m p i r n t a y ~ r ~  and skin. I 
I 

. - - 
Gtfy Rooks Illhnlatim, skin an tac~  

Symptnm ?f acute ovenxposlrrr include uritatiin of the eyes.-- d m p i m m y  traq w e s s r n s s .  euphoria. o- 
dmwsiwrs. hadach, d i n ,  .od intouc~tioa Seveze exposure may kad to con* and uncoosciousness. Skin c o o M  may m n I 
drying rash (dennutitis). 
Chronic Long-tenn ohtunic expowe m y  mult m many blood disonkn nmgiug from apktic anemia (an innbity to form blood a) 
to leukenua 
FlRST AID 
Eye: Gultly lift the eyelids and fl* immediately and continuously with floodiDg umolB of- until tranrported to M emergmcy m e d i d  
facility. Consult a physicii immedmWly. 
Skln: Qdcily remove m o ~ M  clottriog. Immediately dnse with flooding amouols of wata for at least IS min. Forreddeoed a blistered 
ski& conn,lt a pbysieian. Wasb n f f d  mea with rosp and W. 
inhdaW Remove exposed persw to fresb air. Emergency pufonoel should pmurt .einst bbalstinn exposure. Rovide CPR to support 
brwhiog or drmlntion as oa;army. Keep awake nod transpon to a medical facilit 
hgeglbnx N c r a  give anythe by mouth to an socoordous a c o o ~ l l r i  p n .  fiingated, do nor indua VltmifiAg since ~ ~ , p h t i n o  m y  be 
fatal. Call a ~ b ~ s i a a o  imnehklr. 

I 
After &st &ad; get ap ropriatc i i -pht ,  panmedic, or 0ommunitJ. medid  sapport 

~v$uate m m n i ~  cxpanrr witb a CBC, p iphaal  smear, and m t b b q k  comt for signs of myelotoxici Follow up any 
a bone mrnow bio y U- pheaol mnjubah+ m y  be used for biological numito* o?;cceot exposurr. 

f o r m s  L i o n .  

Listed ae a RCUA H t u d o ~  WSIC (40 CFR 26133). HapvQos Waste No. U019 
Listed u a CERCLA HIudoua Sobtamx* (40 CFR 3U2.4). Reptabk Quantity (RQ IMX) lb (454 kg) [* per Clean Watu Act. Sce. 307 (a). 

311@X4). 112;audperRCRA,Sk3M1] 
SARAExhmsIy H I u d o u .  Snkt.acc (40 CFR 355): Not listed 
Listed ae SARA Toxic Chmbl(40  CFR 37265) 

I Storage Reqnira~mtez Store in tightly doad mutainas m a cod, drp., well- ~ra .an~f1~m.L1hcatnod isn i tonnnncsad  I 

I 
- - - - - 

aounoomaina4 u s e i i o ~ - & &  K e e p ~ - e a i o g u i e h e r s a y  avuilabli. 
lhehehe Conid% -nee OSHA d d v  rrPlllsta bcmeae 129 CFR 1910.1Oe8L educate w a k a  about its mh&inl  bpznrds - and I - ~~ ~~~ ~ ~- ~~ ~~~ - ~ - ~ ~  
h i m .  Miuimiu all posaiblc expoyab ar&&. IT poxibk. substitute lus b*c &I& h anzenc; use this rmrsisl witb ex- 
cution .ad oaly if PbDoluldy cp~enhpL Avoid vqa inhaLtioo and skin and eye - Use ody  wilh .dcqtlaLs vetiLtoll aud .ppo#atc 
paod pro teak  gear. Innitp(e a ' poccctan p r o m  lbat indudes regnk hain@, ' ' d ~ n .  
Dedgnate rrgmlsfrd a a a  of bcoacca=k@ n the box below) and LPkl bQmDe mntaiam with 'DAN-AINS BBNLENE, 
P A N C W I )  U A 7 A P n .  

l Y I q a & b  Data (49 C k  in.mi. .la) 
DOT Shipplng Name: hucnc ( b a d )  IMO Sbipptng Name: B- 
D O T H a u d C l l l s x ~ k I i q u i d  I b l O E u a r d  CLur: 3.2 
W Na: UN1114 W W U N 1 1 1 4  
DOT L.bel: Plammabk liquid IblOL.ael:Plammabkliqd 
DOT Packaging R s c e p ~  173.118 IMDG Packaging Dmup: II AUTHORRBD PBRSONNEL ONLY 
DOT Pdmging Rapahmen& 173.119 

MSD.9 CWkdbn Ild-r 1 , 2  12.26 72 84-94,lW 101.lO3.IOP, 124.126 127.1% 134.134 138 139.143 
Rep.rrdbyrMIAllYosBS;~~~~anknDI~I.m.(M:MtdidRn*n~UIW,MD.NPIl,~~~~Soa.MS 4 

~Ol~WMlhlUYI~yollold*r.r-r(DI.,~*.d.labClbLPIII.Srr~m~-d-~lorh-plpao 
r - r p M # ~ . - - - L . l b ~ h ~ - o r . 1 I + ~ ~ ~ ~ d . ~ x a * r 9 . ~ ~ I -  
- ~ r o l c - r w h - m b - t M - o r b ~ d ( . r e  



Section 1 - Chemical Product and Company Identification 45 

Genium Publishing Corp. 
One Gdium Plaza 

ScheneUady. NY 12304-4690 
(518) 377-8854 

ProducUChemieal Name: DDD 
Chemical Formula: (ClC6Hq~CHCl2 
CAS No.: 72-54-8 
Synonyms: benzene, 1.1'-(&2dchloroethylidene) bii (4chlmobe~);  l.ldchl01(~2,2-b'i @-chlompknyl) eethane; 
dichlorodiphenyldichloroethaae; Dilene; Rothane; TDE; temchlorodiphenylethane 

Derivation: DDD is no longer pmduced or sold commercially in the USA. Repared by chlorination of ellumol and subsequent 
condensation with chi-e. DDD also occurs naturally as a degradation product of DDT. 

General Use: Formerly used as a pesticide (dusts. emulsions and wettable powders) for mnml of leaf mllers and other insects. 
Vendors: Consult the latest Chemical Week Buyers' Guide. 

Material Safety Data Sheet Collection 

DDD MSDS NO. 939 

Date of Preparation: 12/94 

Section 2 - Composition/ information on Ingredients 
I n m e n t ,  ca >90 % wt @, p' isomer) 
Trace lmpmities: < 10W 0.p' isomer 

OSHA PEL 
None established 

ACGIH TLV 
None established 

NIOSH REL 
None established 

DPG (Germany) MAK 
Noneewablislwi 

4 
QQQQQ Emergency Overview QQQQQ 

DDD exists as odorless, m1orhs crystals It is irritating to the skin, eyes. and resphatoq tract. Systemic 
toxicity is similar to that caused by DDT (Geniwn MSDS t155). but to a slightly lesser extent Tbe cefltnll 
m o u s  system and liver appmr to be most affeaed Skin absorption can occur, Although mmbwible, DDD 
&es not burn readily. Banned from US poduction because of its ability to biiocenlmte aud its persistency 
in the environment 

Potential Health Effects absorpti~n 
Primarv Entrv Routes: IoMation. ineeslioa skin absomticm. . - 
~arget -bpi: EM slrio, respiratory trac~ btnll nervius system. liver. 
Acnterncts 
hhdation: Symptoms include initation ofthe respiratory sad musea vauiIing, and excitement followed by 
lahargy (genaal tiredms). Exposure to DDD appears to nsult in less s e w  symptans thao exposlue to its 
higher analogue, DDT. 

Eye: Contact causes minor initation. Cbrollic 
S~Contactcauresmiwrinitation.A~oncaneanscsystemiccff~ 
Ingestbn: Ingestion causes CNS e€€ects (ace iuwation). The eslimated fatal dose is 5g1kg. 

Medical Conditions Aggravated by Long-Term Erposufi: Liver disorders. 
Chronic En& Repeated exposure can led to liver damage and atrophy (demiomion) o€ the admad adrenal. 

1 i; 1 
k c .  8 

Cvdnogenieity: Listed by IARC (Class 2B carcinogen, possibly acinogenic in humans) and the EPA (Class B2 carcimgen, 
inadequate human and adequate animal data) as a carciuogm Although the NTP reports DDD to have produced caocer in 
animals, it has only givm a formal desi- to DDT. 

Other: In general exposure to organochl* pesticides have been indicated in spontaneous abortions and pmmnm delivery. 

Inhatation: Remove exposed person to €re& air and support breathing as needed. 
Eye Contact: Do not allow victim tomb or keep eyes lightly shut Gmtly lift eyelids and flush immediately and continuously 
mth flooding amounts of water. Consult an ophthalmologist if pain or irritillioa peaxist 

SLin Contact: Ouidrlv m o v e  contamhat& clothine. Rinse with floodine ammts of warn followed bv a som and waler - 
wash. Consolt: phy&cian if pain or irritation per& 

. 
Ingestion: Never give anything by mouth to an unmscim or mnvuWg pasoo. Contact a poison coo(rol center. Vomiting 
may be spontaneous. 

AfCsrfiRl rr*l, gei appropriafe in-plan4 paramedic, or comanun@ medial support. 
Note to Phpieiaas: T-ent is symptooPtic and supporlivc 
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Spill /Leak Rocedure~: Notify safely penomel, i s o h  and ventilate a m ,  deny enIry, and stay upwind. 
S d  SpilLs: Carefully scoop or vacuum (with film) and plaa in suitable am- for disposal 
Latge S p i k  Flush spill with wares to contabment ma. Absab with activated carbon. Do not release into sewers a watmvays. 
R d t o r y  Requirement% FKIUOW applicable OSHA ~ @ M o 0 8  (29 CER 1910.120). 

I Point: None reported. DDD is ~Ombustible, but does not ignite M y .  
.toidtion Temperature: None reponed 

I ~ ~ P n e r U t i 0 l l s : W e a r ~ P P E t o ~ ~ e y e c o a t s c t a n d ~ ~ t i o n .  
storage Reauimamnts: Store in a cool dry, well-vmtilated area away fwn~ alkalis 

, 

I Englmering Colltmk SinceDDDiswlmgaproduadmmCUSA,cnginccring~k~renotnoanallyapp~k. 
Howevu. w h  DDD is is h u e h  analvsis md disoosal oroadruts it is imoarmot that oroasses are encloscd to 

LEL:NoocrepOsted. 
UEL: None reported. 
Plamrmrbillly Ciassifmtion: Combustible solid 
lhrtingoishing M e d h  Use dry chemical. carbon dioxide, regular foam, or water spray. 
Unusual Fire or Explosion Hazards: None I Q I O ~ & ~ .  
-US Combustion Products: Include chlorineandbydmgen chloride gas. 
Fke-Fighting Instrucott%: Do not release nnoff from iite control methods to sewers or waterways. 
Fke-Fighting Equipment: Fjecaus fire may ma toxic t .  deu-unpiticm poduaf, wear a self-amtained m m g  
aaaantlus (SCBA) with a full face~iece operated in or pllpfiyepre~am mode. 

I 
- 

~ ~ 0 f ~ ~ ) d u ~ o r ~ ~ ~ ~ ~ ) s d l i h r o u ~ t b e ~ a r e a  - 
Ventilatiw: Provide genead or local exhaust ventilation systems to maintain airborne cmmumtbas as low as possiMa Local 

-t v e n m  is p f e a m i  because it pevents ataminant dispasi into thc w ~ d r  area by COIIIIOW it at its sanz.(103) 
Jmin&Wve Controls: Consider andpuicdic medical exams of all arodrers pMmWy exposed m DDD. 

EmpIwis should be placed on liver function. 
R~~Ro~m:S&~ess~advicepiormrespiratarse~anduscFoIlowOSHArspiratorregulrtons(29 
CFR 1910.134) and, if mocssary, wear a MSHAMIOSH-appwd respirator. Seled =pirator Lmsed on its suilabilily to 
pmvide dqme worker proteclion for given workiug conditions, level of airborne cmtamiastioa, and pmence of s a f f k h t  
wgen. F a  eanerfmcy or notmutine opaIbm (cleaning mills, rtaaa vessels, or skmge t a h X  - rm SCBA WamLlg! 

I A G - ~ u ~  rup~mGrs & nolpr0&ddw0rk.?r~ in ~ & & ~ % i c n r  mmospheres. ~fnspinums are OSHA regoins a - 
wrim e m r y  pmmikm program that includes at leest: medial artitiartloq ImWng, fit-te~tins periodic envimnmental I 
mooimring, maintenance, inspection, cleaniag, and aveaient, &my staagc - 

Protective Cio&iq@i&mnt: Wear chemically pmttxliw gloves. boots, apms. sad &aunUets to plevent prolonged or 
mpealed sLin cootad. Wear pmtedvc e y e d b ~ e ~  a chmical safely goggle% per OSHA aud b p r o ~ e ~ i m  regahtions 
(29 CFR 1910.133). Cootad lenses are m t  eye pmtdw devices. Appqrhe eye pmwticm must be wan instead 4 or in 
coaJlmch00 Wim omtact lenses. 1 "  Safeb Stathtx MaLe emmeam evewash statioar safetvlamck-dfea~rb sbowes Imd washine facilities available in wak area 

&tG~uip~t:"kep&k m ~ ~ ~ a r k ~ &  fran g t n ~  cbtheg ~amuierktixe - or plan for dirgosa~ 
Remove DDD from your shoes and cleau personal pmuxtive equipme?~~ 
Commnto:Nevaeat,~orsmoke~~-~agood~hy~.fterpormaial~pasuretoDDD, I - 
especially before d u g ,  drinking. smoking, using Uie toilet, or applying eoamaics. 

. , . ., , ,. , : . j : . .  ; ; ; ; : ; , ; : ;  ?.>>:,,;:,.. ;,:..: 
>:>,..: *.... 

I Physical State: Solid I 

I ~&arance and Odor: Odorless, colorless aystals Otba Solubiit*s: soluble m organic solvents 
Vapor P-re 102 x le7 mm Hg at 86 'F (30 'C) Boiling Pdnt: 379.4 T (193 -0 at 1 mm Hg 
Pormok Wekh1: 320.05 Mdline Poi& 2233.2 to 230 'F 1109 to 110 'Cb I 

DDD is stable at roan temperature in closed coolaiaen uader wrmsl storage and handling c4mdih. 
l'dymdmtim: Hazsrdous pol) . " doesnotwarr. 
Chemical Iwompntibiliti*~: Alkalis. 
Caaditiom to Avoid. Exposure to ignilion sources and alkalis. 
Hamdous DewmpoWon Product% T h d  oxidalive dwxmpositiou of DDD can pr@dua chlorine gas. 
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of chloral manufac!di"s: trrating c t b y h  and chlorine with calcium chloria* by action of phmpho~p chloride m I 3 
d d e h y d e , d t h e R a d m o o f h ~ p e h h r i d e d v i n y l ~ r i d e a t 1 0 t o 5 5 % i n t h e p r r s e a c e d m d u m i n u m , ~ e ,  S 2 
or zinc chloride catalyst Found as an & mntsmiont in submmim and space craft Its largest indortrinlmsc ia ia Ihe K 4 
pmdudim of 1.1.1-- A h  ossd u a  c l d i  8gaLdegmmer. mlvent for phtics, oik md fats. grain 
~anschanical~,miossticidesp.gs.mbk~ting,f.br*.prradioappintand~~~~)wr.iaan 
flotation. vinyl chloride pmduction. md ns acoupIiog agent in anti- g a s o h  Formaly wed ns m HMIS 
otllv -tiox CAS NO. 75.34-3; &-he; c h l o ~  hydrochloric ~ h u .  =&ride; H 2 
Qhylidene dicbloride. F 3 
Wnufnetwe~ Conk& put snpplierordirlribuhu. Consultlatat Chemical WeekBuycrs'CuidFfaa rupplian list. R 0 

PPG. 
& o m  1.1-Dichl- is mlatile d highly f l d k .  It k idu thg  to Ihe eyes and rrspirPtay l18U md iubhtioo of high . h. 
mtl~nmttions causes an anesthetic &ecL 
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l991 OSHA PEL 1991-92 ACGM TLVS. 1985-86 Tosidty D8t.t 
WWTWA: IM) ppm (400 mglm? TINA: 200 ~m (810 -3 Moue, on& 185 glkg ~~ 
19x1 mm LGVGI SIBL: W,Ppo( (1010 &m31 for 78 wk pmdved uterine tllmur. 

4@3o P P  mD=(-)= Rat od. Wi 725 e, tonc effects not yet revicved.S 

l99oMOsB REL Ppm (400 mghn? R a t , ~ 6 w . ~ 6 W O p p m n h r d m i n i s t a r d d m i n g  
Half-lifc c 2hr 6 to 15 days ofpcgoaucy c a d  dcvdopmmtal h- 

V d u e l I n U X h ~ m 0 f 4 ~ ~ e h i f t  
* ~ o d i U m & d ~ 0 1 0 0 d M ~ .  

Material Safety Data Sheets Collection: 

Sheet No. 830 
1,l-DichloroeUmne 
I~can.-rV 6lQ7 

~ N I O S H , ~ 1 ~ ~ ( K l 6 1 7 ~ ~ 0 1 & r r p o d u ~ i r r ~ d ~ m i c y d . t r  
*Coaddacd.pocdrlcam.hc.~umrtudL..ILi* " h i ldopodua-~dwn 

section 3. Physical Dafa 
Bolhg Poin1: 135 'F (573 'O MoLeolu WeIgbt: 9897 
Ma- Poin1: -143 T (-9698 %) Spedec Gnrlg: 1.174 n 68 T (2014 %) 
V.porRerPmr:230mmHg.t~'P(25'C) Water SolobiIig: SligWy. 05% 
Satnntd Vqmr Deasih (air = 13 IrJh' or OMS bdfl'): 2JJ76 kghn3 or O(ba SdobUlUes VasoInbk m Plcobol d dtm. mhblc in 

~ M r d h : A ~ l B ~ U p d d ~ o l s l l h a , u e d r ) . ~ a r b o D d i m i d c ~ & a ~ ~ f - b  ' ~fna,uefogor"PlcoboI~9DmWWrnuykhdl&rmLulnrdoa%~. 
~ ~ o r ~ B m r Q : V q o n ~ ~ ( o ~ ~ - d f l u h b r l c c m t . i n S n n y e x p l o d e i a b c n t o f f r c  
S p e e h l ~ ~ R o e s d m s B - h r r r m y p m d v e a u c m a r m l d r a D ~ p m d n ~ r a a d ~ b r r a m m g . p p ~  
(SCBA) wiU~ a fun facepiece opcntcd in pmmwkmd m mode. Stmcud 6 d 1 1 s  prob3ivc dothinb will povidcody 



. --- .,- - -~ ~~ ~ - ~ ~ ~~~~- .. . - 

Section 6. Health Hazard Data, conlinued 
-. 

Some sources report that sewre. acute uw- can eanc damage. somc quo-rcuo(ccbroaic Pfudier whicb indicate lilllcca~acih for 
I damaee: still O&R refute the wsibility of acute damue even f 6 m  verv h'r~b exwurrs.  In miewine the data it ml~ar. likelv l b l c i u o n ~ ~  - . 

not cause kidney or livadamage but ecu&exposurea to b&b mnceimtions may. 'lbac-is defmite &i&nce thatl.l&hlomthane 
damage in monkeys. dogs. and rats wbcoexposed to 98 ppmhW) days. It is PLso MICICBT whether or not I.ldichloroe(huK is h& . - , throu~h the skin. There rspoN of abaomtiw (alllmdnot in toxic amountr) and 0 t h  chiming t h e  is w sbsomtioa Given ltia controvaria ~ ~ 

1 data Zis bcst to fake omautions as if skin & s o & ~  a& l iva and kidnev damage were ~ ~ o v a ~  to-&ur. Medical Cbnditioas hr 

I 
- - - --- - 

Long-term E ~ & :  Chronic reapmtory and ;kin duase. n e ~ m l o ~ ~ c a l h a m a g ~  and li;erahdncy disordax. TargeLOrym: She. CNS. &, 
kdney. P r h r y  Entry Rwles: inhalation ad skin contact Awle Effects Inhalation Eymp(rms mcludc eye. nose. and throat mimmo. beadncbe 

I diainers. coughing. slaggering. dishurbed vision. irregak kwlbeaf (can result in sudden dam). unconscioisners, namxis, coma, nd &am due t 
csrdiac or resniratorv failure. There is lhe risk of oulnollplv edema (fluid in lunes). SLio mnhc( is irritatine and causer defauine. &- d 

~ ~~ ~~ ~- 

swebg. v&r w&ct with the eyes causes irri&ion,w&ng ey& and lid inl%matioe Sphshes to U~e';~es products a bar&=- 0, 
walaing. ad lid inflammation. Chmnk Effeck Re* skin aroted can cause a rash and ralioess. R& inhhtioo may hne -1orical I 

I 
- 

effecu. 
M A I D  E m r ~ m c v  ~crsonnel should n r o f c c f a e ~  wNminorion. 
Eys :  GmUy lift GA kul flush immdi&ly ad ;odinuously with flooding amounts of vsls until hxmpated to ao emergeoq medical f a t y  
Do M I  allow victim to rub or keep eyes lightly sbuL Immediately consult an ophthdolo.& SLin: 1.1-Dichlorwtbaoe va~orizes asilv and mses I - -  

I so inhalation hazard as well. 0ui&v a n d i ~ v  remove conl&nated ~lo&: l . l & ~  i s  AMMnblcl R i m  wi flmdin; m i n t s  n 

I 
~- ~ ~ - -  - - 

wata for at l ea l  15 min. W& e x p k d  area &&map nd water. For reddened bhlmed 1160. m s u l i  a physician. Inhalation: R-ve 
pason to fresh air and support breathing as needed. I.gcstion: Never give anything by mouth to au unconscious or mnvulsinp, m n .  0x1- a 

mi101 center. Ud& the poison control anter &vise. o thawik  have thatwkcious d & r ~  person drink 1 to 2 gl& of wpta, then 
vomitine. After vomitine. eive 2 lbso activatedchsrmal in 8 oz water to drink. - ~- ~ 

~ ~- ~~~~ ~~ 

A* first aid, get appropri.G~-plant, hnmedlr ,  .r community medical a~pporl. 
Note la Phpslbns. Roar ventilation is the main -1 for lrute ex~onue.  Be D& b ~ ~ w r l  miration if mcded. Monitor liver funccio~ I 

pb rhould pc& agaidat inh*n and skin eoatpd. F o r d  spills. take nP-& 4 a&& vamiculitc.or other ab- n&ombur- 
tibk ma- and using mnsparking took plaec in a suitable container. Fa large @lc. dike fr ahead of liquid spill for disposal arslsms6w. 
Do mt &w 1.1-dicbnuetbne to enta m n f i  areas such 6 s  a sewer because of pot- apboion Follow a p p M k  OSHA r@atio118 (29 
CFR 1910.120). BPvhnmentaI DDegnd.Uon: In Mil I.ldi~U~roethaoe volstilizes rapidly lmtmay leach into gmudwota. In In it will 
voM3ize fmm apoad, lake. or rivcr with a half-life of 6 to 9 days. 5 to 8 days, and 24 to 32 hr.mpeaively. In the atmwptere it will degrade by 
d o n  with photocbemidy produced hydmxyl radL.lp with a 62 day half-lifc It m y  alm becarried brck to soil via rain. 
Ecotoxidty Valoes: Arccmia salina, brine rhrimp. TLm 320 mgRR4 hr, Lagodon rhombodu. pinpen4 TLm 160 myZ1( hr, PaciIia mticldm., 
euooies. L 2 0 2  nDlnn davs. 
~ i i -  ~ ~ n t s d  your sup~lier a a licensed conbaclm for detailed recommendafioos. Fblbpl q p k a b k  Federal stale, and locsl rrylatioos. 
&PA Dedgodoas OSHA DcsIgm4km Listed as an Air Contaminant (29 CFR 
SARA ExemKlv Hsrardous Subslace (40 CFR 355): Not listed 1- .a 1910.1000. T d c Z 1 - A I  

1 SARA Toxic ~ h c a l 1 4 0  CFR 37263': Not listed . ~ - ,  - - - - ~ -  - ~- ,~ ~ 

Lisccd as a RCRA Hwn~&ws Waste (40 CFR 261 33): No. U076 
Ligld .s a CERCLA H&ur Substma* (40 CFR 3024): Final Rworlable Quantity (RO). 1000 Ib (454 kn) I 

- - -- I con?& kM weUOCm indushv k &iIOvaaiaL establish rrm. own mlicv. ~ewi&lar: S&L A n a l  & or& to -hhx d&m .nd mse. 
Follow OSHA mpinfa &lations (29 CFR 1910.lk) .n4 if'necdsary. k a ~  a ~ ~ ~ ~ p o v e d  & i r .  &I< 1 0 0 0 ~ &  m y  
applkd-air mpiratw or SCBA. Fbr < 2500 ppm, use my supplied-air rrspimbr ogentrd in amotinuous flow mode. h < 4000 ppm. use any 
applied-air mpiratw or SCBA Wim a M f a q k c a  KX cmrgea~y or nmmutine opntim (&an& spills, -r wsds, a m e  tank). 
arcrr m SCBA. WarninglAir-p+g rcxpiimtar do mtproud warkerx in a r y d m w - h .  If rrspimmn are wed, OSHA q u i m  
arrspiratay pmtectioo pmgnm that includes at least lmioing. Gt-testing, periodic m v i m d  monitorin& maiateoancc, inspeclion, deenio& 

mavmieot. sanitary storage areas. Otha: Wear d u n i d l y  pmtcctivegbver, book, .plm, and gann1& to p ~ v e u ~  repepisda polmgd 
a m t s n  Polwin~l  .Icobol is mommended as 8-le maraid for PPO. VenrihliDn: Roride neaual and b d  &uat v m W 0 0  sv&m m 

~ ~ 

~~ 

mslnePln aubome c o ~ t m t i o 1 1 8  below lhe OSHA PEL (Sec. 2). Local exhaust vmtilatiw is prrfcl;kd because it prevents conlaminla1 dispaDion 
mto the work ared by amtrolling it at ils Wely Stations: Make available in lhe uut ucs -mcy eyewash rtatioaq duylquick- I . ' "  - -  

I dnoeh s h o w ~ ~ .  and washing facilities. Contaminatal l h b m e n t :  Sa~arate cootaminatcd v o d r c l o b  f& she& c l o t h  ad Iam&beim - 
rcusr 'lbomughly dceoot.minate pusonal potedive equGn;nt Comients: N e w  aS drmt. a smoke in work arcas. Plsa*e g a d  personal 

sdtu using h i s  malaid. especially Wore calh& drinking. smoking. using lhe toilel, a applying cosmetics. 

Section 9. Spedal Precautions and Comments 
Stonre  R d r e w n L s :  Prevent Dbvsieal damaee to an-. Store in a cool. &v. srcll-vaCbted area awav fmm tnnrtlm rourotn and iomm- 

I 
. . 

patibl& (s&. 5). Label am& td indicate th;mccahccah high flammability. ~ k o d k d y  kpcca conreinerr for cracLr and It&. To preveoc & 
sparks. electrically grouod and bond all equipment used in 1 . l d i c h I o ~  manufehve. o* s t o w ,  and ~ p ~ .  

I l ? . n z h e  &&Is: To rcdua rrotentialIs:bealth ha7ads. use suff~ient dilution or Local h t  v~~ to w n m l  airborne mnmminank ad 
to &ntaineonoeneatioas at the lowest practical 
A-tive Controk Coasider prrplacemmt d periodic medical exams of cxpwsd wodrss emphkhg tbe skin, CNS. liver. and kidney. 
Bducate  work^^ about me hazards of I .I d i c b l o ~  and UK necesrary pacautioo. to reibee or prevent apostuc 

T ~ n n s ~ U o n  Data (49 CFR 172.102) 
IMO Shipplug Naw:  1 . 1 - D i c h l e e  IMO Label: l lmnndk  L iyd  
IMO Haard Class: 3.2 IMDG PacLagillg Group: XI 
ID No.: UN2362 
MSDSCoRccLion Rdaenus:  73.89.101.103.126.127.131.132 133.136.140.148.149. lS3.159.16 163.164.167.168.171 

I Rrp.rrd by8 M GMIIOII. BA: In- Hyelme R e v i m  PA Roy, MPH. CM; Medial Rdcm AC Ddi.Fm. MPK MD 
C.Dld.*olOPlblU.~-COIDDM~-~~~-nDo.lm--.loyy-"~~-~~-~~ . . 



Seciion 1. Matefial Identifiition 39 
echqlkacae (C&CJU Daeriplion: h w d  by healing k m m e  and ethylene m p- of alummum chbnde wnlh R 1 NFPA 

Genium Publishing Corporation 
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.-... ----~ ~ . . 
of naphlheoes. Used as a wlwoS an antiknock'sgcnt in gasoline. h ad an h m n k b t e  in pmdu& ofsy&& rubber, S 2. 
w e .  aUulOr ace(atc. dictbylbazmc, neuopbmone. Ubyl an~braquinme. pmpyl oxide. and a-me~bylbenml a*ohol. K 4 
Other moatiors: CAS No. 100414. ctbylbmzol. EB. phcnyle(hane. NCI-C56393. Ski. 
M.noIsetora: Cmhd your sllppliaa dimibubr. C o d t  lateal Ckmicul Week ~uyms'~uidF) for a sllpplvrs list .bBapQ HMIS 

H 2 t  
F 9 

Material Safety Data Sheels CoIJccrion: 
Sheet No;385 
EUlylbenzene 

Issued. 8/78 Revision: B. 9/92 

CeoUom EIbylbenamc is a skin aod mucous munbrsac untant cmndered Lbc most imutiog of the benzene saico. Inhalahon k rsce I 
causes acntc and chrmii omtral naroclr system (CNS) effects It is tughly lkmmable and forms explosive mixtures mth lur. t'3-m~ 

effed.3 

Section 2. Ingredients and Occupational Exposure Limits 
Emylbelame, ca >99.0%. hpmhes incl~de -0.1% nvro &porn xylene. - 0.1%~-. and - 0 1% tolueoe. 

1991 OSEA PELS 1992-93 ACGIR ~ V S  1985-86 Toxicity Data* 
8-b TWA: I00 ppm (435 mglm3) TWA: 100 ppm (434 mdm)) Humas inhPlatios % 100 ppml8 br canad eye effects, 
15-min STPL: 125 ppm (545 d m ' )  STEL: 125 ppm (545 mg/m3) deep,aodruPirPtMycbsng~ 
Action Levd: 50 w m  017 -3 1990 DX (G-,.~) MAK Human, lylnplmcyte 1 mmol/L induced sis&r ehmmatid 
1990 IDLH L m d  TWA: 100 ppm (440 mglm3) 

categay 1: I d  init.nts 
a@. 

W W ~  Rat, onl LDG 3500 mglkg; toxic effects m rct reviewed 
1990 NIOSH REL. PPm. min Rat ( f d e ) ,  inhplphoa. % 1000 ppm7 May. 5 days/ 
TWA: I00 ppm (435 4 5 h 3 )  

momQLtary value, mu of 8kbift 
Danger of cubmow absorption 

wk, f a  3 wk prior to mating and daily for I9 days of geata- 
SIEL: 125 ppm (545 mghn') tion pmdnced paps witb high inc- of extra ribd'79) 

Section3- Physidal'Ehta 
Ihiline Point: 271 'F1136 %l M d s u l a r  WcCb1: 1M 16 -.-- ~ ~, 
~ e l t i a p .  Point: -139 F (-95 'C) 

~~. ---- ------ 
Density 0.863 at 77 'F (25 %) 
~ . (a~SolubUi t~ :  Slightly. 14 mgll00 mL at59 'F (15 'C) 
OIkr Solubilities: Miscible in akob1. ems; wlnbk in carbon WmcUa&, W. 
rnlhn dioxide. and manv manic wlwats: insoluble in k o n i a  

Appmmnm u d  (MOC: Cobdess, flammable MukI Mtb a plogmt odor. 

~ M t d h : ~ l B ~ 1 e l i q o i d . ~ d f i r r s . ~ d r p . d w m i c a l ~ d o x i d c . ~ ' ~ ~ t ' f o s m h k g c f i r a . m  
f o gor7~&tat'tosm.kpncady~o~~.rronrvailabl;EBtbsba.arrrdrmgcravelm~~~wroe~~ 
f u e . U r o n u l R r r o r ~ h d o m a m r d r B ~ n t c = 5 . 8 m m l m i n V ~ n u y ~ b ~ ~ n n t r x . a d f l n h ~ ~ m a y  
aplodc in hat of f i  EB poca a q n x  explosion hazard indoon. ou(dom aod in -. Spaid Fbdighling Roeschra: 8&lllce fire may 
pmdua toxic thrmsl dsompositbn p n h 4  = a s e l l c w ~  brrathiog apparshls (SCBA) mtb NI facqloe operated inpr.ssurr-demsod 
or poritivc-psmm mode. Cool cmBiou sides with w* until wcll aftu rue is ouL Stay away fmm codr of tsnlp. For massive 6 e  m cargo nru. 
use maairor mnla a rnmaancd hose bo- ifimpouibk. witbdnw fmm aca aod kt fire bum. Withdraw imwdinely if you hex rising wuod 
from venting d e t y  device a m t i a  my hnk discolo& due to fm Do not r r h  rumff frun fne omhol wthoda to - a-ys. 
Section 5, Rmvity Data 
S t a b ~ I P d ~ r i z d a m :  Bmybaumc is ctabk .Imam (rmpasturr in dosed antsinas m&r namd smmge and handling mndhoos. Hszsrdou 
polymcrhth Cannot ouw. 
Chnkal Ineomoalibilltkr: Reacts vieonmdv witb oo*due. 

 ah^^ is mabed md ~ ~ - ~ r i o a y  mdabolita follo;rinb apoauc to 23 85 ppm for 8 tram m& .eid (642). phmyl- 
dvoxvlii acid (25%L and m c t h v h k n v ~ i U l o b c n v I  c(b.ml(59b). Coocnrraua- to xvkm and uhvlbeozeacausa lbwa -tiion 



No. 185 Ethvlbenzene 9/92 . . -. . - - 
Section 6. Health Hazard Data 
M e d i d  Coadit ioosAggm~.td by bog-Tc+m &-re: Skin nnd CNS diseavr and impa id  pulmonary f u n c h i ~ h p e c i a l l ~  obstructive 

- 
airway d i e ) .  Tuge t  O w = :  Eyes. respiratory system. skinLin. CNS. blood. Primary Ealq Rou- Inhalation. skin and eye contact. A a t e  
Eff~ds: V m r  inhalation of 200 ppm caused fmmiat eye irritation; 1000 w m  caused eye irritation with profuse w a m g  (tolaaoce developd 

I -nidvk 20b0 oom caused seve&&d immediate eve imitation and water& nasal irritation. C~KSI m&ou. and veitko; 5000 D D ~  wss ' I - ~ ~~~ 

and'daused eye and nose irritation. ~nhaiation of high c o o a n ~ & s  may cause narmris. cramps. and death due Io resp&ory paralysis. 
3 exposed to pure ethylbeazroe for 10 to 15 min absorbed 22 lo 33 mg/cd/hr. Immersion of hand in solutions of I12 & 1% mgn for I br 

I absorbed 118 & 215.7 ~ a n l / h r ,  rcspectrvely. Cbronk Effeds: m l c d  skincootact may cause drymr. scaling. and fswin8. Wokerr I 
I ehronicallv e d  t o i - 1 ~ )  pvm coinplainid of f a h e .  sleeninep.~bendache. and mild irritation of the eyes andksoiralory Ink Renalcd vawr I 

I result in blood&rd&. @cularly ieuiopeiin ( abomdly  low level of white blood cells) and lym~hocy&sis. 
F'IR5T AID 
Eves: Do nor allow victim tomb or keep eyes tightly h u t  Gently lift eyelids and flush immediately and wntinuously with flocdiog amouots of A -  I 
6 flooding &&n~s of watu f& at 15 mio. W& exposed &with soap .ad &. Por &a& or blirterrd skin, consult a p ~ y s ~ .  
Lahdatiw: R-ve exposed person to fresh In md support b w g  as needed. Ingestion: Neva give mything by mouth to an uocoascious or I 
convulsing pcrroa. C o n k  a &ison control ca ter  and uakss omerwise advised, have matmnscwvr ondoLen peMn drink 1 to 2 glascs of wata 
to dilute. Do not induce vomitingl Aspiration of even II mall  amount of EB in vomitus CM cause sevsc damage since its low vismsily and surface 
teasion will cause it to spread o w  a large areaof the lung tissue. 
After T i  aid, get appmprimte heplant, panmedic, or  commnnity medical ~1ppor t .  
Note to Pbysicims BEI = mandelic acid in urine ( I 5  g/g of aeahk), sample at end of shift at wo&we& end. Since tbis test is not specific. 
lert for FR in exnind air for e a n f d n .  - . . -. - - - - r - - - -  - - -- 

Section 7. Spill, Leak, and Disposal Procedures 
S- N O W  d e w  vmonncL Isolate and varma(c area d a y  eotry and slay upwind. Shut off all @on sources. Cleanup p~aal should 

I n- a-t v& i&&ion and W e v e  contsa Take. un rmdl &mil& with pad. wmiculitc G o b  absorbat nonwmbtistibk mate- I 
nal and place in s;ri(able wntaincz. Dike f& shad of large s&U for & r e c ~ t i o n o r  ti-aL R C ~ &  my rckase >lMX) Ib. Pollow applicable 
OSHA m u M o n s  (29 CFR 1910.120). Jh~vhnmcaW hlpporr: If rckascd to mil EB partidy onpmtcl into IiIC -&?re, with a half-life I ' I 

I d m .  Same EB mav h r b  to &t or bkw~&Irate & f& Evideace m g t s  to dow biodemadath io-mundwatm. In In. it matts with I - ,.. -- - ~ ~ <  ~~~- ~-~ 

pborockmicdly produced hydmxyl &cab with a half-life of bm b 2 days: Additional .mo&-may be &oved by rain. h&xiciQ v&: 
Sbrhp  (M~idopsir bahia), L& = 8 7 6  mglV% hr. sbccprhcsd minnow (Qprinodon w i c g a t u ~ )  Ll!m = 275 m@UX hr. f M  miooow 
(Pimephnlupmnvbr) L& = 4 2 3  m&96 k i n  had WW & 485 mgR/96 hr in softwata. D m  A cadidate for m t ~ r y  Lila inciacntion at 
1508 to 291213 (820 to 1600'C). liquid injection iocinention at 1202 to 291213 (650 to 1600'C). nnd Bnidizcd bed kinemion aI842 to 17%T 
(450 to 980%). Contad your supplier a a Liansod contractor for ddded ~mmm-m. Follow spplleable Pcderal. sIate, and l o 4  regulations. 

I EPA Des&~tions OSHADesignnUons 
Linted as a RCRA Hazar&uo Waste (40 CFR 261.21): No. DO01 L i  as an A ~ I  Conlamimu (29 CFR 1910.1000. Table 2-1-A) 
;stcd as a SARA Toxic Chemical (40 CER 372.65) 
RA Extremely H d o n s  Substance (40 CFR 355). TPQ: Not hied 

stcd as a CWCLA Huudoua Substsnce* (40 CFR 302.4): Final Reportable Quantity (RQ). 1000 b (454 kg) [* per CWA, Scc. 311 @)(4) & 
I CWA. Sec. 307 (a)] 

Section 8. Special Protection Data 
Caceiex Wear tmuedive cvcnlPsoeo or ehmical safety rodes. v u  OSHA ew and face-~mlecti~n rcmkions (29 CFR 1910.133). &csurc 

I COG lms uce'in indumg L &huvucial, emb~irb your o m  poky. ~ ~ & t o r :  S.xk b f e s s b d  &vice pr& to celec~ion .ad ke h l b w  
OSHA rrrpintor rrg.lstiau (29 CFR 1910.134) .ad. if neeasay. wear a MSHA/NlOSH-appmvedrrrpirator. kw < 1OOO ppm, usc a p o w  
rirmxifyhp mintor witb an amwrkic or& v l a r  cuk ik .  s u w L i e d 4 r ~  (SARI. SCBA. a ehcmicPl cuhidm rcahhw vim - - -  I rrmmiate o n & ~  i c d c  &I < < nvm. k e  a SAR& SCBA with a fu~~fm?a~as& %I emsrrm or m ~ x l r i n e  &ntfollp Idemhe 

I 
-~ 

boycI. boots. - g-t& ~nde  of vi& &pol- to p- .ldn wo& vakiom: h v i d c  g d  d bai &bust 
~ ~ o n ~ t o m e i o P i o ~ w ~ ~ e 0 ~ n s b e l O w ~ O S H A ~ ( S e c . 2 ) . L o c s l a Q I ( v m ( i l a t i o n i s p r r f u r s d ~ i t ~  
o~lltnminaat dismion into the omrL w by conhuLlioa it It iEl COUU.('~) WeIy Slatbe: M.L. mdnbk in the wrk reo -eocy I 

I ewsmsb 6- d e t v l d c k d m ~ c b  &ow&. and &e fvili6cs. C~~tunh&d Eauiommh   car ate wnhmhted  work do&es-hn~ I 

Section 9. Spedal Precantlons and Commenls 
Stome Reaolrrmeats Slm in 1 COOL drv. well-vmhlaced aea awav frmn imition 90- and 0-. Outside or dcmched -e u I 
prrl&. lf'inside. r t o ~  in s slPndPrd f i m k b l e  liquids cabinet Co&hcn &uld have Ilsm-nmis or p-rc-vacuum venting. 6 p m m l  
natic spa&. elechially ground nnd bond all cquipmmt used wim ethylbeozcoc. Install Class I. Omup D elcchid equipment, &.gineehg 
Controlr: To rcdua voleaid health barards. use sufticiunt dilution or local exhaust vmtilPtioo to mahol aitbome contamhaufs and to nmi11rsi0 1 
~vel. ss low as pc&k. ~vrge and vmtilate ruction vessels WOE am- arc &oared to eotp f a  . . or ckannp.  tire 
Control.% Consider p n p k x m a ~ t  and periodic medical exams of exposed workas mat emphasize lk CNS. skin, blood and mphtcq  syrtan. 

T m q o r b t i o o  Dais (49 CFR 172.101) 

DOT Shipping Name: Etbylknzeoc Park.giog A ~ r k a U o a s  *Sly LimItaUoos 
DOTEurrd-3 a) Exa 6omx 173.150 a) hssenger Airenn o r  War: 5L 
7)  Nos UN1175 b) NOU-gnlt hckaglng: 173.202 b ) C a ~ ~ O n l ~ 6 O L  

3T PrLlng Group: I1 c) BUUL hduging: 173.%2 V d  Slowage Reqnkments 
JOT Lmb& PLammPble liquid s) V d  Stowage B I su ~ * I O ~ S  (1n.102): TI ~ 0 t h ~ ;  - 



Material Safety Data SheeCs Collection: 
Genium Publishing Corporation 

1145 Catalp Street Sheet No. 469 
S&ene&xIy, NY 12303-1836 USA Fuel Oil NO. 2 

(518) 377-8854 
Issued: 10181 Revision: A. 11190 

Section 1. Matedal I&Mcatian 
~ d O U N a 2 D e s r i o ~ A m i x h t r c o f ~ l c u m ~ s : a d i t t l l l U c o f b w ~ ~ ~ L ~ o i l n o . 2  R 1 

33 
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nremblea kausiinc ~ ; s d  as agmmd& dames& or mmmaoial fucl in --type b- as a fuel for trucks. I - 
ships d 0th- summotive eagiw; as mosqmm contml (coating on brreding w&mX and for driUing muds. 
otaa Ddgnatbm: CAS No. 68476-30-2. diesel oil. 

s 2  

@) K 2 
Manufadwen Contact yow q p l i 6  or dislributor. Gnsult the latest W d w d  Bynrs' GridF for a arpplias List 

HMIS 

Cautions: Fuel oil No. 2 is a st in irritant and meal m u 6  systemdepressant with high mist m n m n o .  It is an envimnmental R 0 
h d  d a dangernus fm hazard wha exposed to heat, flnme. or oxidirno. PPG* * L P  

Seetion 2. hgmdienfs and OEcopatlonal Expapore Umh 
Fuel oil No. 2. 
1969 OSHA PEL 
Noas atsblisbed 

1990-91 ACGM TLV 
Nm a h b ~  

s--G-*. 0.8654 at59 'F (is *c) . 
Appmmnce and Odor. Brown, slightly v k o m  liquid 

Pour Point:* Q1 'F (-6 %) 

S p s t l H r r - ~ t i n g ~ I . o l a t c h . m d ~ s n d d e n p ~ . S i n c c f i n m r g p m d m m ~ ~ m p r a s d f ~ h a t b i n g  
.mclrsm. ISCBA) with a fdlfacdac oantsd in or Dorithimmm mDda .nd fdl mukdive dothim. If feasible. r r m ~ ~  

~ ~ I a e o m p t e ~ ~ I c w i m r t r o ~ o ~ . g c l l t s ; b a t i a g g a l l y i w e a s c s ~ i r r .  
CauliUopll to Ava: Avoid kat and ignition IOOL~C~. 

A m r d 0 1 l s R o d a e t r d D e c o a ~ T b e r r m l o ~ ~ ~ o f f u e l d m . 2 y i c l d n ~ h ~ m . n d h y d r o c a r b o a  
daiMtives and p s r t i a l ~ ~  podocta i o c l d q  h n  dioxide, h n  momxi&, d arlhadioxkk. 



No. 469 Fuel Oil No. 2 11190 

Section 6. Health Hazard Data 
r ~ & i m e d d t v :  Althoueh it haa not sapipned an oil No. 2. the IARC has evaluated distillate (Ii~ht) fuel oils as not I 

I 
. -  ~ 

classifiable as htman c&mogen (&up k animal evidena limited). 
Snmmary d RLkx Excessive inhalation of aerosol or mist can caw ~spira!ory %t irritation, hcdxhe,  dizziness. nausea, stupor, convulsions, 
or unconsciousness. depending on conanka~ion and time of exposure. Siny ~ntes(mal abso tion of longer chaio hydrocarbons is lower than 

paaons usually expience complete recov Heumnl~aging and ulmonsy edemp! 
3' absorption from tighter M s .  a kssa degree of systemic effec(s and more dmrhea may res L,Whur m v e d  fmm ex* are.4 Pffected 

T S n g  tq rend mvolvemwt .pd cl+cal peumoaitis. 
may rnult if oil is aspirated into the lungs.%- rnults are more f k l y  wben VOrmtrng lngatlon nth limn upon "gstmn. as n often Ule 
casc with lower viscosity fuels. A comparative ratio of oral-to-aspirated lethal doses ma be 1 pt vs. 5 mi. Robaged or re skin contact may 

Medical Conditions A nvntal  by L o y T e r m  Exposure: None npoacd. 
K ar=' cause initation of the hair follicles Pod may block the schaomus glaods. producing a IUS of acne pimples and spots, usu yon an116 and legs. 

Target Organs: ~ e n t i f m u .  system ( NS), skin. and mucous membmes. 
Rim. EnPy Routes: Inhalaiion. ingestion. 
Acute '2 Uede Syb'temic effects fmm ingation include gastminteEW (GI) initation. vomiting, diplrhep, and. in sevm cses, CNS degrrssion, 

-ing to ams and death. bhdation of aemsol or mists may M t  in mte of rnpiratiw, t.chyardia (excessively rapid eat 
g t ) .  and c -is (da& purplish coI?ration of the skin and muppus membrans=sed by deficient blood 
~ h r o n i c  ~geetJ: Repented -tact mth the skin causes damatlhs. 
FIRST AID 
Eyes: Gently lift the eyelids .d fluph immediately and continuously with flooding amounts of w a b  until traorported to an em- medical 
facility. Consult a physician ~mmedmtely. 
Sldn. Quickly remove contaminated clothin Rinse with floodin amounh of wata for at least 15 mh. If large a m  of the body are. ex* a 
if initation p i s &  get medical help d t e l y .  w d  affectel- wi& soap and water. 
Inhalation: Remove exposed pmon to to a i ~  and support brea as needed 
Ingetion: N e w  give .a by mouth to an uncooscwus maon mg p m n .  If ingested, do MI induce wmiting due to aspiration hazard. 
Contact a i t u r n m y .  

3. 
After fht ad, get a m p r u k  in-p*nt, p ~ e d i c ,  w c o m m ~ ~ d Q  medial support. 
~ o t e  to ~hydci.ns: &c lavage I. c o w t e d  due to aspidnu hazard. Preferred nnUoteE are ch- and m i k  In cases of seVm 
aspkition poeamnoitir. considamomtoring artaial blood gases to asurc dequate ventilation. Obrmz tbe p t k n t  for 6 hr. If vihl signs bsmre 
abnormal or symptom develop. obtaio achest x-ray. ' :::::::: ,::: . r,,,i leak:::and: ' :.::...,,,:::: . . ....................................... " ........ ~ . . . ~  ........................................... ~ .................... ~ ~ . . . ~  .... ........... .Seehon7 ::"[~~ ;;:.. :::: :::::I!"... 

. ~~.~ ... ...................... ~ ~~ . . . . .  ~ . . . ~ . . ~ . .  Ei,,, ,,. ; ; h s p o & i M ~  j:;;;;;;.;j;;i.;i;;;~.;;;;;;;;;;;;;;i;;;;;;;~i;i:;;~;;;,.;;.;;;;;i;;i:;.;;;;~j;i.;;~;;;;i;;;j::j~;;; 
S p w :  Notify safety -1 evacuate area for large spills, mmve all heat and ignition m- and povidc maximum explosion- 
ventlhhoa Qesnup pmnnel rbould tkt agatnst vapor inhalation and liquid contacL clean up 

x%-ym - firrorvw t op l ckupdsp iJ l sarn id~e~For  erpilln.+zfnr to~~tau~Rckuliuidforreclama- Use nonmmhstible abmheot d . 
tionordirpooP1.Donot~tormasor~)nduetohcalthand~~orcxphon~.FoIlawPDP~le&~regolatiollp(~ 
CFR 1910.120). Fuel oil no. 2 is M enenvironmental hazard. R e l a r g e  s@. 

Contact your mppliua a hcuwed m o m t o r  for detded recommdatiom. Follow nppkahle PedaaL state. and local regulations. 

Listed as a RCRA Hazardwr Waste (40 CPR 261.21): Ignaable waste 
CERCLA Hazardws Substance (40 CFR 3024): Not Listed 
SARA Extremely Hazardous Sub- (40 CFR 3 s ) :  Not lirted 
SARA Toxic Chemical (40 CPR 372.65): Not listed 

OSHA Air Con E % z g c m C  1910.1000, Subpart Z): Not listed 
~~ ~ ~ ................ ..... ~. ~ ... .. ~~ .... ~ ~~ ...... ............................. ~ ~ . . . ~  .... . . . ~ ~  ...~ .. ., ~ ~. ~~ . ~ ~ . .  ~ ~ ~~~~ . ~ .~~~ ~ ~ ~~. ~ ~ ~ ~~.~~~ .~ i ~~ i&~~pec ia l ' p ro~~ ;~~ ;~ ;~ i i~ j j i ; $ ; : ; ;~ ;~ ; ;~ ;~~~ ; ;$~ i ; ; ; ; ; j ; ~ i ; j : j ~ ' . $~ ; ; ; j : : : ; : :~~~~ ; ;~ ; i~~ j ;~~~~~~ j ; ; : : ;~~~ ; ; ; i ; ; ;~~$ ; i~ i ; ; ; $ ; ; ;~ ;~ ; ;~~ ; i ;~ ; i~ i~ ;$ ; i ; ; $ ;~~~ ;  ....... .... ~~ .... ... 

. . . ........... ~ .... ~... .... . .. ................... ~ ,.,.. ...~.. ~. ~~~~ ~~~~ ~ .~~ ~ .... ..........,... . .... ~. ...~~,. ~~ ~~ ...... ..... ............................................ ~ .~.. . ~ ~ . . ~ ~ .  . ~ ~ ~ ~~ . . ~ . . ~  ~ .. . ~ ~ . . ~ ~ . . .  
es. Wear tectivee 

I smoking. using the toile4 a applying ~16melies. I 

Tnmporta(i0n Data (49 CPR 172.101) 
DOT Shipping Name: Fuel oil 
DOT Hazard Qass. Combustible liquid 
ID No.: NA1993 
DOT Label: None 
DOT Packaging ExcepUons: 173.118a 
DOT P h g i n g  Requlmentr: None 
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and cootinmusly with floodPg .m~mk of wata una tnwpmkd to u, auetgcacg mcdiesl 

=#mJ!yc io+.t..p)r?+c,c& to - 1 N h b n p  lavage r 
", n d i d  

-arcchrnmal.rdmillc 

-0 Data (49 CIm 172.101) 
DOT ShiWing N.mc: F 4  oil 
DOT Huva Qus: Gmhd~b liquid 
ID k NA1993 
DOT None 
DOT Pacbgbg Breepthm 173.118~ 

Rcqlkmmb: Nooc 
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Section L Material Identifkation 33 
M&yl Cblomform (GH,W kscrbtko: Derived by catalytic &hoU of hydro= chladc to I.ldKhl~mclhYlcnc or by R I &hlr 

6P Genium Publishing Corporation 
1145 Caralyn S a t  

-yY NY 12303-1836 USA 
(518) 377-8854 

. . . .  
mfl& chlorine m&& Gitb d n  tem3hride bad chloroelhaoe. Available 6 kcbnical and solvent grades whicb 
differ io the amount of It.bilizcraddcd to pevent metalpartr conusion. Used as a solvent for oils, waxes, tars, deaoiog 21 
gnoisimmrtrumnts.andperticides;asa~ofioluaddrainckaners:iodcgcasing4s.aod~p~g. K 1 
In mcmt years, m d y l  chhdtmu has f d  wideppead u e  as a substitute for carbon -Mode.. 
Other Daigutlom: C A S  No. 71-55-6. a ' . Mbiml; 1.1.1-trichlo-, Slmbane. 
M . m e ~ :  coolact vour sum& a di-t a u d  Week ~ n m ' ~ u i d ~ )  for a l u~o l*n  list 

HMIS 
H 2 

Material Safety Data Sheets Cobction: 

Sheet No. 311 
Methyl Chloroform 

Issued: 11/75 Revision: F, 3192 Errata: 6192 

- -~ ~ - - 
aotioos: ~ e m g ~  a i m  L a skin, eye. and rapiratory mct inidant and can bkomc narmtic with .a a a k c  dectat high F i 
coaeenlmlals R 1 
* D . u w ~ L h ~ m v h d y l ~ ~ k d ~ ( ~ ~ S m r s l d i u r b o w d c l i n a c ~ w h s c a b a a Q t l t  

PPG* 
.:... .............. .,,~ ..::.. ...... ... ... ...:.... . ....... *Ss.8 i ~ ~ i z ; ; h & @ ; ~ + ~ p a t i ~ ; ~ ; * g j i : i ~ ; ~ ~ ~  ........................ ......... ,~ ::::::. ; .:..;;;;:;:.: ~ii;!;;;;;:;;:;::;;<;:;\.;;;;g.;;;;/:;;;z;:;:;2Ei;: 

........................................... , . ~ .  

Methvl chlaofomL ca 92 to 97%' 
1990 OSAA PELe 1991-92 ACGIH TLV6 lasssa To.kllg Daht 
8-hrIWA: 350 ppm (1900 mgh3) IWA: 3 5 O p p m ( 1 9 1 O ~ )  H . m a n . o r a l ~ 6 7 0 m p k p ~ * ~ ~ o a n s e a . d  
15-min STEL: 450 ppm (2450-9 SIHt: 4 5 O p p m 0 4 6 0 d )  wmiting 

~.man,~n.~27~11Omia;toxiecffce(.1lot~ 

MOSB REL 

~ ~ o r ~ . p b d o l l i l c u d . : f ~ n b a v ~ r t b r n & ~ d ~ ~ t o a ~ ~ n a r n a a d h ~ b r t ~ i r ~ v a p a . r n i r r r n a ~  
c l p l o d c r h c n h a l u l . ~  

~ ~ ( S C B ~ ~ a h n f q i c r c # i D ~ a ~ ~ I l l O d C . ~ ~ -  
us' p k d i y e  +thing pwvxlfs hmitsd p m d o m  ~ b y t h c m a m f ~ f a m a i u i i r e s i n w 1 v i q ~ y I  
chlwfarm.Awlvcoolinn~to~l~ltaiuaddesuntilaItaGrcis Weac1oftring~hcdhavavhmmdsofBoL..hLte8talar1Rmitiffirr 

Section 5. Reactivity Data 
ShbUily/Pdymuk8lion: Mc(bylchloro~L dablc . tnxmtempntm~~conta inasuodumd~edhaadl iagamdi l i~ l ls .  I 
I -Po- 

. . amoaut.iom~withaluminumhic610ridc. 
ChaniclJ laeompotibilitia: M&yl ehbrofom ia inmmpatibk arim sodium hychuxkk. mlrogm telroxids. oxygen ( b i d  am). s~UU oxidizcn. 1 I aqd chemiaUy a'& metal. like aluminum. zinc, ad ma&simm pmmka; reads vbkudy wiih cansfice to funidichl- re+ slowly 
a n t b w . t c r t o f o r m h y ~ ~ , ~ ~ ~ v e ~ ~ w ~ ~ . o d w ~ i o c o a g d w i m  ' ' iehlade. I 

. . . .  . . . . . . .  . . . .  . . .  . . . . . .  . . . . .  . . . . . . . . . . . .  SeefiaaG , H e a l t l . l : : M .  .- :; . , . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . .  . . 
. . . . . . .  . . . . . .  . . . .  . . . . .  . . . . . . . . . . . . . .  . . . .  . . . .  . . - . . . .  

-Yg: ?bc IARC ( c k r  3, i l~~le~l l l r_  -).(la) NlP>G a d  OSHAI~) do mt lint mdbyl cblorofum ss aca~cinog~. 

p p m ) , ~ i o ~ ~ ~ r u r s l . @ d c k m i d ~ c t e - w a y h - . r t a  &valof&arciourpcnrmfmm 
a M o f a p o a u e ~ ~ e m a n y o d v r ~ ~ m e ( h y l & a m f o r m r e n s l t i ~ e r ~ h e a ( b c p i m p h r i n c ~ ~ ~ h m n m c ) a n d m a y i a d u a  
ssldiac adanaL 

by -Team &rqHlaue: NooctqoSd 
Targel Orgnr Skin, ega. antral sawur (CNS) and cmdiovamlar (CVS) qltemr 



No. 31 1 Methyl Chloroform 6/92 

Section 6. Health Hazard Data, continued 
Rimarv Entrv Routs: hhalation. skim w n t a a  A d  Effects: Muhvl chloroform dcfats the skin causing imtation. rrdnera. drynesr. and scaliw. 
~oni;<wilh Ges pmduces irritatio" end mild conjunctivitis. Vapor inbilstion can cause headache. d i n h ~ s .  Cqilibrium d i a t h  and in high- 1 mnr~ntmtions .--- mav lead to CNS deoreaaim. unmasdouwe~s. and mrna Durine a a m i n  ~ 7 . ~ 0 s ~  Duiod these effsts are o k a k  100 m m  is the 

I 
~~~~~, ~~ ~ ~~ ~ ~ ~ ~ . ~ ~~~~~~, ~~~~ 

observed odor threshold at 500 ppm there is obvious oda and deed reaction time. 1000ppm &uses slight equilibrium lee$ at MaO ppm thrs is 
defmite inwordinallon. and 20,000 ppm poduces sw&d mcngth ~eslhesia with possible death. Mild hvcr and kidney dysfuluoctioo may acur aftu 
CNS depression remvuy. Allbough uolilcly. if ingarion occurs. symptoms include nausea wmiting. diarrbta. and possible esophageal bums. TIE 

1 acute kihal human doseis -500 6 5000 mgikg. chronic &Beck None reported. 

I 
- - 

FIRST AID 
Eyes: Gently Lift eyelids and flush inumdakly end motiouously with floodlog amounts of water unfll bm~ported to,m emagaq m e d i i  facility. 
Do not allow viclim to rubor keep eyes tigblly shuLColrult apbysician immediately. Sldn: Quickly remove concarmoatedclothing. Rinse with 
W o e  amounts of water form kast 15 min. Wash eapaed area with soap and watcr. For reddened or blistad skin. coasult a physician. I 
ehalaiion: Remove exposed pason to f& air and ~uppmt brrathiog as needed. h@w: Neva give mything by mouth to rm~aseious or 
wnwlsing person. Contact a poison mom1 eenfp, and llnLfs otbexwis? advised have Ulat CO~SCWILS a d  &n person driok 1 to 2 glasxs of water to 
mule. When deciding w h t h a  to indua vomiting, c~ycfuny mMidcr amount ingested. time since ingestma. and availability of medical help. If large 
amounts arc recently ingested (ahsorption into the body is mt ye4 likely to have oocuned).,and medical help or hrmspxtatbn to amedical facility is 
not readily available, indua vomiting. OmenviEe. vomiting is Wr mmmended since aspti00 of wmim ean p o d u a  c k m i d  pramonitis. 
Note to Physiei.m: Do not use adrrnaline or s y m ~ t i c  amines in trealmeol hecause of the increased cardiac senritivity inwlved. 

:' I . .  . ,, . : : : : . : .  . ~ .~~ ~ ' '  Sp ~' "" ' ' . . ~ ~~.~ . . . . . . . . . . ~ . . ~  . . ~  . ~. . . ... ....., ~ . . . . . .  ~~ . .  . ~ . . .  
. ,,,~.,~~,,,,,,,~ , p q l  - D ~ s p o s a l ; ~ ~ u ~ e s  . : i i  .< . ~ ~ 

~ ~ . . . . . . . . . . . . . . . . .  ~~ ~ . ~~ 

. .. ~~ . .  . ~~. ...... ~. . . . ~ . . .  . ~ . . ~ ~  .... ~~ ............. . . . . . . .  
~~~ ~~~ ~. . . .~..  ....... ..... . ... . . . .. ... . . . .  . ......... .. . . ~  .~ ~ ~ ~ ~ ~ ~~ 

S p W k :  Immdistely notify safely personnel, isolate aria. deny entry, and stay upwiod. Shut off all ignition wwces. If poaibk without risk, shut 
off kak. Cleaoup personnel should wear Nly c r m p a d h g  ~por-protective clothiog. f i r  small spills, take up with earth, fao4 wmidite, or o t h r  
ab+n5 noncombustible maOriaL Using 

' bols, place in suitable mntaiaers for dispcd or reclamation For large rpills. dike far ahead 
of muid spill for L a t e r d i q d  or n x h m a r i s a n y  rrlesre io excess of 1 W  lb. F o b w  applicable OSHA IC&Iious (29 CFR 1910.120). 
Pmrironment.LTmnsport: In water, methyl chiordam's half-life is bolus to weeks d e p d h g  on wind and mixing modiIicm. It is vuy pusiaeM 
in pundwata. On Laod it volatitivr due to its high vapa prrcsurr aod kachs extusively. When rrkased rn UIC ahmfphse. mdhyl chloroform c a n  
be~poNdLwbdisEamrsandrraunedtoauthvhr~Itisslo~ly&~hyrradioosrimhydroxyl~andharahalf-lifeof6mon~to 
25 yeers. ?be Netural Resounxs Defames Cooneil qolrrd receutly that m&yl chlorofom -1- aonr 
Ewbndty Vahes: Pimcpholuprmtelar ( f M  minmw), 52.8 mgRI% k, PoKilin reticdnta (guppy). LC : 133 Ppmn day. 
DLsporal: Cootad your supplier or a lieeared on- for detailed mmm-us. M o w  applicable Federal. 4 and l a a l ~ ~ s .  
EPA D c s ~ t i o n s  
Listed as a RCRA Hauudous Wsrte (40 CFR 261.33): No. U u 6  L i d  as an Air Con 
L i d  as aCERCLA -us Substana* (40 CFR ML.4): Reptable Quaotity 

- -=-t (29 CFR 1910.1000, Table %I-A) 

(RQ), 1000 Ib (454 Irg) [* pez RCRk Sec. 3001. CWA. Sec. 307(a), and CAA, Sec. 1121 
SARA Extremely ~ O U S  Substma (40 m 355): Not listed 
Listed as a SARA Toxie Chmical(40 CFR 372.65) 

Section 8. Spedal Protection Data 
Goeeks: Wear snlasb-mf. DIOkCIive c h d  safely xoanles or fa~cshddr. pa OSHA c y a  and -pro(ectioo mguktronr (29 CFR 1910.133). 

Rrrpitor: Seek professional a d i a  prior to IU& r l d n  and use. Fo~ow OSHA respiral~ ~~gulations (29 CFR 1910.134) and, if massaw. 
-a MSHA/NlOSH-.pproved rrcpirator. .Wed e r  bsgld 00 its suitability to provide s d w  wka p~tktim forgivcn worlring I 

I codtbns .  level of airb0-G umtdnntbn a d  &of mflicimt o x v m .  For -ary or woroutioe e o n s  (ckanhu milk, -r I 
ve&. &.&rage caolu). wearan SCBA. w m & f ~ i r ~ i n ~  rrspizrs do n o l p m k ~ o r h  in o x y g ~ i e n l ~ .  If respirators 
ac used. OSHA r c q u k ~  a terrmaOuy plotcdion gmgsm UIM inclods at kasc Unhiq, f t t - t a  paiodic mvhmxual mdoriag, maiatcoana, I 

. = - ~ ~  
~ ~ M U U U ~ J I  tima (BTs) of>8 k &I 4 d 7.9 i. &&iv+i ye & & f& pro&ve gear. &I not use e, po&l 
d h i d e  IWO. nahual rubha. or polyethyl~y Qsc mataidr have a BT of c l  hr. 1 

I this material shoe. add c l e e ~  prronal ppntccti~e ' 
- - 

Comments: Never at, drktk, or sumkc in 4 meas. bee hygiene aRer using this material especially before eatin& drinldng. 
amking. using the toilet, or applying mmdics. I 

I knition so&. arc-weldion OP&&OUS. aod k&dbks  (See. 5). Renulady mooitor inhibitm levels. Do not etom in aluminum wntainers or use I 
Pmghcwimg Co.(mls: To reduce potmiial health k d s ,  use .uffricnt dilution or local exhaust vcatiladoo to mnml airborn mntamioaau and to 
mamuull ~ t r a t i o n a  at the lowest practical LmL To mvca t  static ekhically gound and bond all c q n i p ~ ~ ~ t  used m h y l  chlomform I 

~ - . . 
manufacauing, use, rtmage. hausfa. ~d Wi. 

- 

AdminMmtin Contmb: Coosick prep- and priodic mdical uams of qxmd work- that empbadze CNS. CV$ l i w  and 
Tnnrporcabo Data (49 CPR 172.101. .102) 

DOT Shipping Name: 1.1.1-Trichloroethuu IMO Shipping Name 1,l.l-Trichloroemaoe 
DOT fIaurd Claw ORM-A IMO A.urd Class 6.1 
ID No.: UN283l ID N w  UN2831 
DOT Label: None I M O L . W : S t ~ C r o s r  
DOT P r l u g h g  Excep(iolls: 173505 IMDG P u h g i n g  Group: In 
DOT Pachgl~lg Requirements: 173.605 
rllSSCalbcdo. Rd-: 26.38.73.89.1OO.101.103.124.126.127.132 133.1%. 148.153.159.162 163.164 



Material Safety Data Sheet 
from Genium's Reference Collection 

Genium F'ublishimg Corporation 
1,1.2J-ElRACHLOROETHANE 

Issued: November 1988 

I Deseriptioa (Oriiidusak Used an a solvent primnrily for cleaning and exhaction pucdmes and as a chcmiul 
intamedie in lk manufactwe of tkhhxthyleoe and ~ o ~ v l c n c ;  aod a6 ul lDllYlL =sen1 by tex& - .  - 
m a u u f m  m polyma charaderization testi. Gr5lom 

other Designatio~~: Acetylene T e k d d a  sym-T-. CHcl,CHCS; CAS No. 0079-34-5 HMlS 
H 2 R 1 

M . m u f a & u e c  Contact your supplis or distributor. Consult the latest edition of the C3midweek F 0 
R 0 

I 4  
Bg~rs'C;r*& (Genium mf. 73) for a list of suppliers. S - 

1.1.2.2-TeW- CAS No. 0079-34-5 Ca 100 I OSHA PEL ( S h * )  
8-Hr 'IWA: 1 ppm. 7 mgld 

ACGIR TLV (Skin*), 1988-89 
TLV-TW~ I ppm, 7 

Toxldly ht... 
Homen.Onl,TD.~ 30nwk.s 

Poine ?SKT (146%) 
Melting Poht: 47T (44%) 
46 Volatile by Volume: Ca 100 

I Vapor MOIP: 6 Tom at 7TP (25%r 
Appearance and Odor: A wlor*s* mntlamdk, heavy. mobile li- wetisb d f o a h g .  c h ~ i i c ~ f o r m  &. The odor 
remguitim m o l d  is qmkd to be LCg thao 3 ppm. 

I Medi.: */1,2.2-T&&hmdh~ doa not b m .  Uee cxh@&Q qeak W will putold the mmmdhg fncunusml 
FbaorlkpbdamHmrdr NoaerepoNdSpechlRrbghti~~gPraced- W e a r a r l t ~ b n s l b i q g ~ ( S C B A ) w i l h  

I afu l l f . ocp iea ( IPQ8tEdmthe~wPO.WCQICIIIPC 
. . mode t o p o t e Q ~ t b c e f f ~ o f  t h e m  fnc 

S t a b i l i t y I P d ~ k  1.1-T- k dsbk in c l o d  ~~ during mdb~ qmIbm at nmm tcmpa(lrre. 
Hu7ar&M p o l ~ n c s n n o t  occu. chcm*.l hcap.Lbllilics Handonr rrectimrbaarcn 1.1.2.2- d 2.4. 
dinimpbenyl M&, nihugeu mmide, chemically vtivc melds SIBA as pouuium; aod dm- caustics such as potarrhun hydroxi&, 
sodimn. sodiumqotpssiom alloy, hot iron. aluminum, d dno in the plesemr of stam m rqarted hdi l ions  to Amid: Prevent 
exposure to the incompatible dmuiah lirted above. Cooact wilb anta causes W k  hyimlyeis lhat will d e w  and deampc6e mir 
liquid. H.urd01~9 Rodads of Dceompa~abn. T h ~ - o x i d u t i v e  degd.tion of 1 , 1 , 2 , 2 ~ l o e m . a e  can pmdua highly toxic gase 
such as &a monoxide (CO) and oxides of chbrine (CK,.). 

Careinogeddly: NIOSH lisk 1 ,112 - tehach lo~  a6 a cacimgea. 
S~unrrmry of R l s k ~  1 . 1 , 2 , 2 - T c 4 a d 1 I ~  is abnolbrd through intad skin in siylificant ~MUIIE~; ooc hurrmo fatality has been anrib- 
utcd to this mute of erpaue. This liquid is considead b be om ofthe most toxic of tbc ommon rmoriaated h y d m c a h ~ .  p d d m ' l y  
with respect to the liva. Sevaely amte e x p m  cluoo depmswn of the cenhal uezvous eystun (CNS), ahichclm caw dealh within 12 
how. Mediml Conditions Aggrrvatd by Long-Tar hpsnre: None Ispat.d Tuga Orb.nr: SLin. ya. respirabny ryrtm~, 
CNS, gaslmhtedd system, liver, d kidney& F l i m q  Entry: JuhaWon. skin wntacVrbarptan. Aetlte IMeck The inilial sgmp 
t o m r o f a r p o s u n . I r ~ ~ n . u l i n t i o n . ~ ~ o f t b e o w e u d ~ , a n t i n n c d r r p a r ~ e ~ L a d ~ n w ~ . . ~ ~ ~ , l o d  
n u o o r i s . A l r o . l o a r b l w d p a a t r c d ~ r h y ( h n ~ t k s : f ~ ~ ~ ~ n ; n t n a q ~ b ~ o f t h e e r a p b s y *  
d t i i . n h a ; m d s n a m c r i n a r i t h ~ a s l c d i q g t o b u o f c o n r s i o u ~ a n d w m a ; ~ p ~ l d b k ~ l i w m d ~ ~ ~  
Chmnic&tTaL1: T b e ~ ~ o f r m o i f c s t p t i o ~ . I r ( l ) ~ d r o ~ d k m r d ~ 1 * ( b m n u u a d ~ a b d t p c t c i n  
lk ~ a ~ c o n r ~ ~ h e a d a c b e . p l e s t O o I s . j a m d i a , d d a r l r u r i n e . a r m l l ~ ~ ~ n . ~ . d c r m s ; d ( 2 ) h P o d  



I flld eyes. inclodmg nnds the ephds, gently but thmmghly with flooding mmnts of nuutit~g for at least 15 minnta. Skia Rirue 
the .&cted~wi tb~am0untrofwpa, thn~shi twi tbsoni ,nnd~Pra . . Inh . *Um.~vethesxposedpenoo0fre8 . i r ,  
-re an& suppa~ his or  be^ bra* a8 needed. H.ve qualified medial pe180nncl sdminists oxygen as rsquurd Keep the expmed 

1 I prroo warm and at rest mtil medid help is available. hg&h. Unlikely. Shovld this typG of uporure ocnn. @vc the expoad pproa 3 
gIasces of wats to drink .ad iodua vomiting, then repeat lhir +me. Get mcdiul help fin p h t ,  p.ramedif, mmmuuity) for dl 
exposat- Seek pmmptmGdicnl ssrktpm for huma matnmt, obravahm, ud aftex fd ad. Note to Phyddem W h  

or a licawd &nlr&or for detailed rraanmsodntioue. Follow Fe&ral. state, and local ~guiations. 

OsFIADesi~tions 
Listed ES an Air Conmminant (29 CER 1910.1000 SnbpartZ). 
EPA ~~ (40 CFR 302.4) 
RCRA Waste, No. UZ09 
CBRcLAHazmdonsSnktma,R~leQumtity:  lIb@.454&~pathe~WltaAC((CWAXO307(aksodtheReno~ 
c w o a M t i w d R e e m s y A d g c R A ) * ~ 3 0 0 1 .  

I Gq&es A h . y l w e a r p m & e ~ u c b c m i a l ~ ~ W h a e ~ o f m h l i q n i d ~ p o s r i b k . a r r a r a ~ h e e  
.hicld Folbw OSHA evo md f ~ a r r o t c c t i o n d h  (29 CPR 1910.133. Redrator: Ua a NIOSH-aoomved m I 
~ ( s l l h r m ~ 8 8 & t h e & u r e c o n ~ ~ l n d l b r t h e ~ l i m ~ c i ~ & . r c ( i m 2 . ~ h ~ 0 ~ ~ ~ ~ ~ ~  
t io~(29CPR1910.W~Fmaaabescyam~opntioar(rpil lrac*sll iryrradorrrsdr.adrronge~Xarn~SCBA 
wuniag: Air* teDpiratw win not putst rnrknr in oxygendekimt t.tmorphser. Other: Wear hju-vbm glows, I 

DOTShippfagN.ma: Tetnchloroeman 
DOT Ewml Class: ORM-A 
ID No. UN1702 
DOT P- Requjraoents: 49 CPR 173.620 
DOT Plduging Exceptiom: 49 CER 173505 

IMO Shipping Name: 1 . 1 ~ 2 T ~ o m e ! h w  
IMO anud W. 6.1 
IMOhbd: Poiron 
IMDG Padugkg Group: Il 



Section 1. Material Identification 
- 

43 
Toluene (C&ZHJ) DaeripUon: Denvcd from petroleum ic. dehydroga~&~~of cycbamffim fracttona followcd by Ih R 1 WA 
arolnamahon of aablrated aromn1K: hychxdmm or by fracbmal d&dMica d d - t a  light oil and plrified by re& 
boo. Used widely as a solveor (replaang t a u m ~  m many cssco) for oils. ~ a n g a d k ~ m s .  mural ~bkr ,  coal tar. asphalt. S 2' 
plbd. aatyl cclluloser. felhrlosc p n t s  and varmshc.; a d i l u  for photogranre mks. raw material f a  orgaolc syntbcsk 
@enzoyl& beozihdene chlordcs, sxcbm% TNT, toluene dunocyaualc. and a y  dyaluNs). m av~ahon and high oaaoe 

1 3 @  Fsd 

sulomolnk garolme. ar a mochcal Ihamomwr Wqud and sllspugioo solurns la oavigacioDal ms(nuncots. 
O k  Daignationr: CAS No. 108-88-3. Mdlwxle, melhylkozar, mahylbcreol pbenylmahanc. lo11101 Tolu-toL 
~amnfac-r: ~ o o t a a  your supplier or dmnbuta. ~ o n s n ~ t  ~ e s t  ~lnnicd ~ m t  nuym'~uide(" for a m p p ~  I ~ L  HIbm cbmu~ 

H 2 - d I e  
P 3 

C . u t i ~ : T o l u w w i s a o e y e , r k m . a n d ~ ~ i r r i l a n l b s o a n i a g d a t ~ c m ~ . t i v a a n d k d o y d r m a g e  R 
has o c d  Rcgnanl women chronkdy erposcd lo toluene have rhown kr&gcac effeds. Tolucne is highly flanrmabk. P P b  8 

Section 2. Ingredients and Occupational Expawre Llnlts 
Toluene. 1009b. mw conLvn a small a n o u t  of henzeae (- 1%). xvleoc and mnammatic hvdrocarbom. 

Genium Publishing Corporation 
One Genium Plaza 

ScheneMady. NY 12304-4690 USA 
(518) 377-8854 

- 
1991 OSHA PELB ~ ~ ~ + ~ ~ A ~ I E T L V  iSlrin) IMM ~ o h i q  DM 
8-hrTWA: 100 ppm (375 mg/n?) T W A : 5 O p p m ( 1 8 8 ~ )  Man, inbhtion, lX& lM ppm caused hallucinations. 
15-ndn rn 1% ppm (933 mgh') 

1990 DFG (&muany) MAK* ~ d ~ c s i n m o t o r ~ t y . O d ~ e s i n  

1990 ~ L H  I-I TWA: 100ppm(380mg/m') prychophy.io~@ -. 
2O@'PPm Half-life: 2 hr to end of shat Humno. oral. LD,: 50 mgkg; toxic effects mt 

1990mOSBR&IP 
yet reviewed Catcgmj 11: Substaoceo with ry.remldfeck Humno. 300 ppm clnsd irritatiw. 

TWk I00 ppm (375 wid) ~expOnrrrLimaSOOppm30~ 
rn 1% ppm (933 mglm') awage value. Zlshifi Rat,orP1LD&rnmdLg 

Rat, liver 30 pnoVL aoRd DNA damage 
* A n i W c h f o r m P i w ~ ~ ~ ~ ~ t b c & ~ f c I u r k p m b . b l r  
fseC NIOSW. RTE(S (XSS2KCiW), fa ddi l iaul  idaim, muatkm, rrpododivS d loxidly data. 

~ ............................... ~ .................................................................. ~ . .  ~~~ .. . . . .... . ..... ..... . . ~ ~ ~ .  ... ~~~. ..... ... . . 

:- . . . . . . . . . . . . . . . . . . . . . . 5 . . . . . ;'ph~gna:mk;:;ii$;;;::;;;!;;;;;i_/;;;; . . . . . . . ji:j~:j:;;:ij/; j:~;;~;~i~~;j~;~;;i~j;j;;i[:;;~:$j.~;;j:~;;;ij;;i;j~;ii:j;;;;;;j;~j~;~jj;:j;i~;;jj;;~~;;;:_i;-~;;;~;i~;;;;;;;~~ .. ~.~ ..................... ........... .~ ~~~ ........................... ~.~ ~ ............. ~ ~~~ .~ . 

Bolhg Poht: 232 'P (1 10.6 %) WatwSolob~:Vcry~y ~lubkO6mg/Lat68T(20%) 
MeiUngPdat:-139 T(-95%) otaa Solnbllitk Sol.b* io =tone, alcohol, e&e& be- chlomfom, gkdal acetic 
Moleudac Weight: 92.15 a d . p e t m l e o m ~ , d ~ ~ .  
Densitr: 0.866 at 68 T (2014 *C) V.porRc+aue:22mm&at68T(20%);36.7mm&at86T(30'C) 
S1ufaaTension:29aynlaaat68 T(20.C) S . M  Vapor  dud^ (Air = 0.075 Ih/f? o r  1.2 kg/& 0.0797 IblA) or 12755 kglm' 
V i i : O 5 9 c P a t 6 8 T ( 2 0 % )  Odm llurshald (rugeefd rrl-ced vaIae5): 0.021 to 6 9 ~  
Relnc(ion Index: 1.4961 at 20 %/D 

MateriaCSafet~ Data Sheets Cohction: 
Sheet No. 317 
Toluene 
Issued: 8179 Revision: E, 9/92 Emta: 21P4 

d b r ~ b o r e h o l d c n ; Y i m ~ k  . h fue d lei bara ~imdraw immcdialdy ifpu hear a h  pdurd fmm I ~safccydcvkcanoticcaaytaolidlcobrationd.eto~-aBLEVE(boiliogW~&vapaerpbrioo)maybe~ ' I 
W o n  5. Reactivity Data 
S b b i l i Q m d m t k ~  Tolueac is Sable st roam tanpcmbxe h dovd uada namal s m e  and hadhg conditions. H h s  I 

I polymcrkahn can't occur. Chemical IacompatibWks Show h, mrcolratcd nihic acid 6 scid + 6 acid dinhuzm telmxide. I 
I caclhate. bmmine Iritlumidr a ad 1 ~ b r n - 5 ~ ~ 1 - 2 4 - i m i d a z o l i d i d i c a e  ConditiOp1 to Amid: &atad with I 

I h a a ~  <&tion sounxs. or imwmpa~fe~. P I W I ~ C S S ~ ~ ~ ~ ~  TI&& oxidati&dgompitim~ &I-e can produ~efam~n 
dioxide. and aaid, irritating -kc I 
Sectron 6. Health Hazard DBttt 
~. rdaocca~~g:  TIE IARC.~" KIP!- and OSHA(~)  & Q mc ~ ~ l t r a .  *a. s-,-, d m~rr: T ~ U -  to (hc 

- -  - 
~ o l u c o c i s ; b a r b e d q u i c l i e r ~ r k y & ~ s t ~ . r ; d ~ d b e r ; t a i a e d ~ ~ i n o b ; x w s u r ~ ~ , ~ ~ ~ ~ i t s  

~Mrdubil*y.lbac~inco~ldat.oaloW~.bilitylo~bmraov;ebrotliepo*ooiogh-ltad~.ocmi.~Lueoplua ' with I 
I 

-- Cbroaie-mtioa & -&,&- bsr & 
MSO&C~ wilh -@ CtfCCtl &I (he fetus inclmding &mcephaly. CNS dysfunction. 

attmb~I&hcitrdevdopmmtalde4+lauguago' - '  5 ~ ~ d p h y r i c a l d c f c ~ ~ i a d u ~ a d m i d f a a , s h o l ( ~ r a l  
~ m I h d t d p . c ( ~ ~ ~ l b W Q d e q f l a t ~ ~ e w i t h a l n v l l r m s i r m ~ a n d M u n l f ~ ' I b a . i s s n n c v i d e a s c t h a t l o l u ~  I 



.."_ >., .".""..\I ..,.. 
Section 6. Health Hazard Data 
Medical Conditions Aggravated by bug-Tern  Exposure: Alcoholism and CNS. kidney, t i n ,  or liver disease. Target Organs: CNS. liver, 
kidney, akin. Primary Entry Routes: hhdation, skin contact/absorption. A d  Ell& Vapor inhalation causes respiratory Wad irri~a~ion, fa(igue, 
weakness, confusion, dizziness. h-c. dilated pupils, watering eyes, nuvourness, insomnia, ~ t h e s i s .  and vertigo pmgre~ing to narcotic mma. 
neath mav result from EardiPc amst due to venuicular fibrillation with c a ~ . d m h m i i  loss. Liauid splashed in the eye causes coniunctival inifation. 

I --i;fomeal damage and posmbk bums. &longed &lo mnlacl I& to- and f i s s u i  &M. hgatl&causes Cil &ct unlatlon and 
m m s  associated mth mhalatlou Chooic Effeetr. Symptoms mcludc mumus membrane mtatioo, beadafk. vatlgo. nausea, appcllte Loss and ' 1  , j n ~ ~ e .  R& heavy exposure may m l t  in &ephalopnthk (mcbdh ataxia and cognitive dysfuurAbn). liver enlakanenf and I 

I kiauy dyshuphy away). Sym&ns usuhlly appear at cnd~voraen at weeks end and deu& or disappear over I h e k e m d .  
FIRST AID Eyer: Do MI allow r i c h  lo rub or keep eyes tighlly shut Gently Lin eyelids and flush immcd&cly d continuously with flooding 
amounts of wavr until eansported to ao emogency medical facility. Consult mophlhalmologist immediately. Skim Quickly remove cmtarmnsled I 

I clomine. Rinse with f l w d i n ~  amounts of water f& at least 15 mio;Wash -area with & and water. habhtion: R&ve ex& -n to I 
fresh & and suppart b r e a G g  as 04. lnge~tion: Never give anylhing bj. r m t b  to aa u ~ k c i o u 8  or convulsing p m n .  contaci a poimu m b ~  
c c m  and unless othawise advised. have lhat conscious and alert pason drioL 1 to 2 glacses of wa(u lo dilute. Do nor induce vomiting kUULpC of I I 

Lungs. Gaseie lavage may be iodicatcd if largeamants a3e swallow& potential toxicily needs to be weighed against 
for or aeaiost eastric Lawe. Note to Phvsieians Monitor fardiac function. If iodicarcd use eoinmhriw d other I r---.- ~~ ~ 

sucholam'ics canfully. bcause of Ibc poGibility of a-lowered myoclam'd fheshold to the arrhythmogenic eff- of such bubskces. O b h  CBC. 
ekcholw~.. and urinalysis. Monitor srtcrial blood ga~en. If toluene hap > 0.02% (200 ppm) benteoe. evaluate for pdmtial beolme toxicity. BEI: I - I 
hipp&; acid in urine, k p l e  at shift end (25  g/g irratinine); Toluene in venous blood, sample at shift end (1.0 &). 

. .  . .  . . 
. . . . . . . . . . . . . . i ~ ~ t i 0 n 7 ~ ~ ~ S p i l l , ~ C e a l g a r i d : D ~ p o s d ~ p 1 0 ~ ~ ~ ~ ,  : ; : :  ,: 1,:: : . i:::: : ,  

I .  I . .. . : : :  I : ~ . . . .~  . ~ . . ~  . ., ... 
.~~ ,~~ ~. . .  . . . .  .. . ~ .. ~. ~ 

. ... 
~ ~ . . . . . . . . . , , , , , , , . , . ~ ~ ~ 

I SpWLaL:  Notify safety personnel isolale and V e n W  arcs, deny mhy. and stay upwind Cleanup penonwl pmckc against inhalation and rkinleye 
motaEL Use wa(cr spray lo cool and dirpasc vapors but it may not prevent @tbn in closed spaces. Cellosolve. hycar absorbent d s .  and I 

I fluomcmbon water & also be used for vapor ~ p p & w l c o n ~ m t  Take up m a l l  spill with caRh, Eaod wmimW or other absorbent, 
noncombustible material. Dike fsrahad of h e  wills for Ma ~ ~ ~ h m t i o n  adis~osal. For water wills. (10 D D ~  or treater) anolv activafed carbon at I ~ - 

wan:*&&ve. 
. . , .. . lox me spi~bd m a t  and remove hipped ma-& wim suction hoses or lue m$hanual l ~ m m b h d  masses of pollulaau 

aod precipitaks. Tolume can undugo h i d i d  bed ioeiaenrtion at 842 to 1796'F (450 to 980 'C). mtaiy kiln iodmatim at 1508 to 2912 T (gU) to 
I600 'C). orliauid m i d 0 0  iocioeratioD at lu)2 to 2912 'F(650 to 1600 %).bUow a~~hxbk OSHA rwmblhs I29 CFR 1910.I2OI. Eco(ol*ih I 

I 
- 

~ . h s : . ~ l o e  &I. L& = 17 mg/V24 k shrimp (Crmgmf&is comn). lI&= 4.3 pp-& hr. faQad mimow (Piuphalespronu&). lf& = 362 
mglV96 hr. &sriro-t.l DegAd.tion: If released to land, toluene e- and u n d q o a  minubii d e w  Ln water. tol- vohihxs 
and biodeprades with a half-life of days to Ecvaal weeks. lo air. toluene degrda by reaction wilh pbo(ochmically pmduccd hydroxyl radials. I 
a b & h  mib (carbon ratio 1 kg to i0-kg wluhk maurial). Ruum agste .nhr from b&vn& a gravity scp&m. Cauact your supplier or a 
Licensed c r m m r  for dehliled raammadab I '00s. FoUow applicable Federal and local regulations. I 

I EPA Desie~tions O S W  D e s i e ~ t b a n  I 

I 
~- 

Lirtcd as ~ R C R A  Hazardous Waste (40 CFR 26133): No. U220 Listcd ss an Air Contaminant (29 CFR 1910.1000, TableZ1-A) 
SARA Extrpmely W o u s  Substaoce (40 CPR 355). 1PQ: Not listed 
L i d  as aCFXCLA Hazardous Subsulm* (40 CPR 302.4): F d  Repoaabk Quantity (RQ), 1000 Ib (454 kg) I 

-* n u  RCRA. SEC. 3001: CWA. Sec. 31 1 lbM4); CWA. k. 307 (all 
- - 

I ad-vice aimto R S ~  selection and use. Follow OSHA m& reaulatpor(29 CFR 1910:134) and 

I gpov;d nsp&. For < 1000 ppm. lm. any Qmical d e  resp& Ssa &ropria~e or& vq& camidg&~auy supplied4r ~spirator 
(SAR). or SCBA. For c 2000 ppm. .se any SAR opratcd in cootinuowllow ride. auy SAR or SCBA with a full faccpiea. or any I6r-purifying I 

I .DL react01 vessels. or bmaee &L wear d SCBA. Wamim!~ir-muih& ~ C S D ~ ~ ~ O I S  do not orntccr&& in m v ~ e n - d e ~ i c n ~  &&I&. I = - ~ . -  ~ . . -. " ," 
umpiratag are uted. o s ~ ~ ~ ~ u i r a ' i  wxittco rapiratuy pmt;;etim - &indudes a& mdieal m,,, 6, fit-& I L C ~ ~ m i d c a a a c e .  . . ~ n . c k a n i n g . a n d ~ t , r a n i t a y s ~ e ~ . O t h s :  W e a I c i l c d a U y ~ v e  I 

- - - mcodsh as N'&IC materials for PPE ~ a t ~ a :  ~ovidc gcdcralaod bcai vcntilatio. yltems to .irbome co- 
OSHA F ' ih  (Sk. 2). Local exhnud veatilafioo is p d a d  beeausc il prrrcals conlambml dispa-dm into Q a u k  aea by mtradling it at ik  

solmx!'%mfe~~ Strcioar: Make available in Q w& area anexgem cycmch r(atiollp. ralctyIquicL-drrd sborm, and ararhioa kiWc0. I - -- I 
I Cantamhated &pipment: Separate mmninmcd work dome. 6wi&domeo and laund; liefore ratse. Ranrm tolueae from yo~lr shoa and 
dean PPE. Comments New eat drink. m smoke in work meas. Practice good pusonal hygime after using this mataial especially kfore eating, I 

patibl&. 0 u k i  a detached stor& is @ad. If stod inside. use a ntaodard Il&mable liquids -boo&, --or cabinet To prmnt  static 
spab.  elechically ground and bond all quipmenl used with toluuu. Do nd uc open Irghb in toluure -. Install CLas 1. Gmup D ek.chical 
atui~menL Check thst toluene is f c  of or contains c 1% h a u m e  k f m  usc. heineerin~ Controk To reduce health ha2ads. use 
i & m t  ddulion or local uhaust vcdation to mnhul sirbomc con-& to maifkin c o n c u ~ ~  at th lo-t pramcal level. Adminis- 
h t i r e  Controls: Adopt conhuls for mnfmd ~paccs (29 CPR 1910.146) if clsing areas of unkmwa lo luar  lenh (boles. w&. storage tanks). 
Oxsida mlacemeot and W c  medical - of d wo& that cmDhffi the CNS. liver. kidney. and skin Include h d e  
and thmGbo& count in w b  bcmcne is a am&t of tolumc. Mo&ta air at regular i& 10~&uaue c t f d v e  vm& 

Tran.spnrtatbn  at. (49 c m  in.101) 
DOTSbiw Name Toluene % Uly Umi(.tbnr V d  Stowage Requlrrmentr 

(ITH.urd ax: 3 my-ger Alraaft o r  R.Ucar: 5L V d  Stowam B 
)No.: UN1294 Othcll- 

FbclnPLiquid 
Socd.I Rorisiolg (172.102): TI 
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~ ~ ~ - & ; - ( ~ ~ ~ ~ ~ t i o n : ~ ~ ~ ~ l o ~ w i f h l i m e o r o t h a ~ i n ~ p r r ~ o f  R i ' *A 
water, or by thermal decomposition of ~~ followed by steam dLaillafion Stabilirers such a~ epichlomhydrin, I 2 
hbutsnol carbon iemcbloride. chlomf- bemmc. a ~ t a m 1 - 2 - h i e ~ ~ a e  then added. Used as a de-inp, S 2* 

Genium Publishing Corp~ffltion 
OoeGeoiumPlaza 

S c h e m .  NY 12304-4690 USA 

solveat in ekcaomcs and dry cleaning. a ehmical intam-kte. a refrigerant and katcxchange hqnid, and a ddumt in p&t K 3 
and adhesives: in oil. fat and wax extmximand in opaations (flushing liquid oxygen). Fixme~iy used as a ski,, 

hrmigant (food) and mesthchc (@aced dueto its hsnvdous decmpxition in chsaklcui t  apparatus). 
otbs Daigutiom: CAS No. 79616. ac&ykae trichl&, Algyka; Aaamenm: lkn7ino5 CcfolaK., Cbbryleo; Dow- 

m s  
H 2t 

W, ethylene hichloride; Geunalgure; Trko1; h ' k h l o h e :  'ICE 1 , 1 ~ d y k w .  F 2 
~annfa-: Contact your supplier or disttihtor. Coawlt latest &mkd Week Buyen' ~uidF) for a suppliur Lisr !Lo 

Sheet No. 312 
TrichloroeUlylene 

tciAai 
CIntiom: TCE is inifatiog and toxic to the c a l d  nervoas system (CNS). Inhalation of high cwantratious have lead to death due to Ws~1 
vcnaieulnr fibribtion. Chronic exposure may lead to heat liver, and kidney damage Tbe liquid is absorbed thmugh tbc akin. Al&ugh * *. 8 
it has a relativelv low flash ~oinL TCE bumr withdiff~ultv. . -- - 

Section 2. Ingredientsand Ckmpatbnal Exposure Limits 
Tr icb lo~ylene ,  < 1- [motsins stabilizus (Sec I)]. 
1991 OSHA P&Ls -3 ACGM TLVI LW15-86 Toxicity Data* 
8-hr IWA: 50 ppm (270 mghn3 mk 3 p ~ m  (269 mglm3) Human, i&lation. q: 160 ppm183 m i n d  
15-min SIEL: PP (1080 mghn3) SIEL: 200 ppln (1070 mgh3 halhchati~s  and disto~d p e x q t i ~  
1990 IDLH Led WO DFG (GWIIUIIJ) MAK Human, lympbocytc: 5 mVL caused DNA inbibitha 
loo0 ppm Ceikg 3 ppm (270 @m3) Rabbit, rlrin: 500 rug% hr caused sevixe kitation. 
L990NIOSAREL. Category IT: SubsIaaccs wim syrtanic effects -if cyc: 20 rug% hr moderat. am. 
10-brnv~:25ppm(-135mghnl) 8.K-1ife2hr@smh@ M o w  orat. mb: 455 m&g adminirtaed intamit- 

h k  Exposum Limit: 250 ppm. 30 min 
n m a g e ~ , 2 p c a k s k W t  

tcnUyfor78aneLspmdmxdlivatumm 

*Sea NlDSK RTECSIgX455Cal0n. had&- miPfiDe ~ . m m d u d v r  m m a k a i c  and faxicitv drtr ................ ,--- ...... , . -~~ . . 
. . 

Section 3. Physical . . .  Data 

I Boiling Point: 189 'F (87 %) V . p o r ~ 5 8 m m H g a t 6 8 ' F ( 2 0 ' C ) ; l O O m m H g . t 3 2 T @ % )  
EredqPoin t :  -121 'F (-85 %) s.tnnced Vapor Dcprit). (Air = OX15 lW@; 13 0.09% lbs&; 153 k&03 
V i i t . :  0.0055 PDise at 77 T 125 Water Smlubllits: Vav siiehtlv mlubk' 0.1% at 77 'F 125 'C) 
M;& we@* 13138 ~ o h b ~ k :  ~ & ~ y - m G b k  in organic m~veatr (a~cod~. e n e .  cthr, carbon 
hndty: 1.4649 at 20/4 % ~ & c b l o ~ o f o r m ) a n d l i p i d s .  
Refredion Index 1A77 at 68 P (20 %ID) &mfeceTcndon: W3dyndcm 
Odor Tbreshold' 82 lo 108 ppm (MI an &kaiv warn&) 

V a p a a a i r m i x a u c r m a y ~ ~ w b m ~ t r d C o a E a i m m a y e x p l o d c i n h e a t o f f . L S p c d . l ~ ~ 8 & s l l . e ~ m s g p m d m  
toxic memral decomposition pmduas, r e a a  r d l c o n h k d  apparahls (SCBA) slim a full hapiece o p a d  in a 
msitivc--re ma&. Smtmval fm&hnhlar'po(cc(ive clothinn povides only h&d protection agaiMT(E. b d y  eodinn wata b rides of 

I -ktainei until well affa fk in OUL irom emla of --.-Do not releabe d - f m m  rim cokulmethodsodsG &wrs & -s. 

I m&sium, sodium. potassium, and ti&), epoxides, and ox id an^(^^, ~MCIIIO& acid). Con& nim I-cbbm-?lcpoxy p r o p  
I or the mmo and di 23-ewm1wyl ethsd lAbutanediol+ + ~ ~ - ~ ~ ~ Q I T . ~ ' ~ X Y ~ - D ~ ~ ~ Y ~ D I O D M ~  caa in the Dlrsavr of earalytic . . .  . . . . . .  . -. 

halide bas. caug of TCE lo & l o x i v c ' ~ i e o c ~ ' & n d i U o n s  to  loi id: &to light, mohKC, 
lenition w!uces. and inmmmtibks Roduclr othrwri(ioll: lEemal oridativc dsomDmMo " d l X 3 3 ( l b o n M 0 % ) a ~  1 t;; ultnrvio~ light can pnoaLe carboo &xi&, (q) and toxic dichdm ( a p ~ v e ) ,  chlorine, hydmgen chlodd;; and ~ c o c  *as- 

. . . . . .  . . .  . . .  . . . . . .  . . .  . . . . . . .  ,Sectfon6.H&,th.:~.DaCa.. . : .  . :  . : . i i ' . .  . . . . .  . . 

- t ~  ~bc f o ~  w rated ITXI -w: m c  (h 3. ~ i m i ~ e d  animal evidcoc. ~ 'ms~r*o t  human data). 
G a m a n f ~ ~ ( c k g  B. justif&G NIPCfltd of baviog cmcino&ic & NIOSH (CLsl X ca-%ngm dcfuvd with m hvmu catcgor- 
iracioa).slrmMI.).of~.TCEvapmis~gtothcqa,nore.andrrs~trsctand~mdhigh~~Icdtorcvac 
CNS effects ruch as m d -  ~ s y ~ a n d d a s t h d u a m c a b c a r r a L M i l d l i v c r d y d ~ n ~ a k o r c a n a t ~ h i g h  
~ g h b p r o d u a C N S e f f e d s . C o n t a d ~ t h e ~ ~ k i r r i ~ t o ~ r L i n a n d a o l e a d b ~ t i r b y ~ ~ l l i i n C h r o o i c t m i c i C y k  
obgmdinthvicrimsiaaasmeiaalaamtoalcoholebaraderizsdbv'dcpremar~ush'.atnvlsientrrdaeDsdtbc~~dcand~mr.'Ibe - - 
cuphmic effect of TCE has led toberaving, and b a b M  snifi5ng of its vapom. on nat 

c % m d m o r P s r w m h ~ ~  r s ~ - o r r r p . b a a * ~ ~ m ~ , - p d d - k ~  



betion 6. Health H m d  Data Continued 
TCE crosses the olaceotal baniex and thus -s the fetus (anv effwts are vet unknown). ?here are increased m N  of mensmal d~sordelr tn' . -- -~ ~ - ~ - .  .--, ~~~~ 

~~-~ --.. ... 
women workers kd nd libido in m& at exposures h~gh enough to ckse CNS elf&. TCB is elunloated;nchanged in expired aaand as 
mdaboltles (Iiicbloroacetic acid & hicnchbmthanol) in blmd and urine. Medial Cwditionc Apgnvaled by Long-Turn Exposure: DISOdern of 
the nervous system, t i n ,  huul. liver, and kidney. T q e t  Organs: Respiratory, amhal& peripheral nervous. and cardiovmuii (heart) systems, 
a. kidnev. and sldn. Prim.4 h t r Y  Rolltcs: InhaMia rLin and w e  mntact and ineestion (nuelv). Acute Effect% V-r inhalation can ~~ 

A& eye, &. and throat im&a. blurred v i s i o ~ o v c r c x c i t ~  &he. d;unk&s. k o r y  loss. inrgular.brtkat (resulting in 
sudden death), unconriounrers. and d e d  b e  to cardLac failure. Skin cootact wi& tk liquid can cause W r c  and cra~k'log and prolooted 
exposun (generally if Ihe victim is unconscious) can cause blistering. Eye contact cao cause irritation and &g. with co& &itbeIi7;m injury 
in some cases. Ineestion of the liouid cao lio. mouth and easaointestid initation. in'eeular huufbeaL nausea and vmnitine. diarrhea 
(posnbly blood-&md). dmws&s, and risk of ~ulmooary &a (fluid m lungs). (3hroaic-keels: Elfed6 may peras1 for sev-&al weeks or 
months after qxated exposun. Symptomr indude gnidmes. mtab l ly ,  he-. mgeshve brbanar. mental mnfuslon. lotolerme to alcohol 
(degeawm fl&h). a l d  mlor perceptiw. loss or hpairmentof sense of smell, doable vision. and p e r i p k d  -s sygem function impairment 
including persistent neuritis. temporary Logof sense of touch, and paralysis of the f i a s  fmm dim2 contact with TCE liquid 
F I W  AID Eyes: Lb not allow victim to mb or k&p eyes tightly shut Gently lifleyelids and flush immdktely and mntinuously with flooding 
amounts of watu until haoaported to an amxgea:y medicnl facility. Consult aphysidao hm&tely. S k h  Quickly m o v e  mntaminated 
clothme. Rinse with floodinn amounts of aRta for at kast 15 min. Wash ex& area with soao and wacer. InhaLtion: Remove umsed -n to ~ ~~~~ ~ ~ r ~ - ~  -r....-- 

Iresh & and support b d g  as needed. -0: Never g~ve  anyUw~g b i  monIh lo an unmtkious or coovulsing person. C o o k t  a poison 
mom1 center and unless omerwipe a d v W  have that coruciour andalert person drink I to 2 glasses of W, lben induce vomiting. Do not give 
milk. as its fat content CTCE is lirid solubk) mav inhance eastmintestiaal absomlan of K E .  Note to PhvskLar: TCE chination seuns to be . . ~~ ~ ~~~~~ ~- - -  

tripiphasic with half lives at 20 I& 3 br. md 30 br. Some &css is sem lo patienls with pmp-~ol atmpmc. and disulfuam. Monitor 
wine and blood (klhal kvel = 3 to 110 w) metabolites. BE1 = 100 mglg arahnioe (tnchloroacetic acid) in mioe, sample end ofworRweet. 
BE1 = 4 meiL (trichlorozbuol) in blood. SMIDI~ al endofshift at endof he  w h e t .  'Ihese tests are not 100% & indicatorsof exwaure: 

$Us, take up with eaftb. sand, venuhh, or 0 t h  absubf wocombustibk rmtdal m d  pla& in ruiIable Con& for latex disposal For large 
milk flush m containment srra w h n  dmdv ~&aW&on will form a bottom TCE laver whim can be numned nnd anfainaized R e ~ l t a n v  -~=  ~ ~~ ... 

r----2 kka& in ex- of 1000 Lbc. MOW a p d k  OSHA IGgnlaiiOnc (29 CFR 1910.120~ EootoxiciQ ~ a & :  Bluegill arnfih. LC- = 44,700 &L/ 
% hr. fathad mionow (Pimephukrpmnhr). L4& = 40.7 m%L196 hr. hrironmental Degradation: la air. TCE is rhotooxidized with a half-life 

~ ~ 

of 5 davs andrwcdted to form ~bos im+ dichloroacctyl c h l o d  and formvlchluide. In w& it evawrafer raDidlv kminutes to hours. TCE 
rapid&evapal& and may lea& s& it docs m t  abmrb to EedimoL S o i l ~ b s o r ~ t i o d ~ o b ~ i t y :  T ~ E  hap a L& bg of 2. indicating high &i 
mobiily. D i  Wastc TCE eao be paud on &y d and allowed to vaparizc in &OW location. puified by distillation. or rctumed to 
supplier. A polcotial cacdidate f a  m t w  Liln k b a a t i w  all508 to 2912 'P (820 to 16M) %) with an acid scrubbs to rumve halo acids. Contact 
vcik suonliff or a licensed mnfractm fdr ddailed mmmdaf ions.  Follow &licable Fed& stare. and local r e d a l i o ~ ~  . . - -   PA &ignatlonr OSHA Designations 
-4RA Extremely HsvuQus Substaoce (40CFR 355): Not listed Listed as an Air Contaminant (29 CFR 1910.1000. Table&]-A) 

itEd as a SARA Toxic Chemical (40 CZR 372.65) 
,d as a RCRA H d u s  Waste (40CPR26133 & 261.31): No. U228 & FW.? (spent so1v.t) 
L i d  as a CERCLA Hazardous Substana. (40 CER 302.4): F d  Repntable Qllsntity (RQ), 100 lb (45.4 kg) [* puRCRA. S s .  3001. CWA Sec. 
31 1 (bX4), & CWA S s .  3@7 (a)] 

I Section 8. Special Protection Data 
Goggler: Wearcbw~~cal safety goggles (cuptypc or mbbw framed. cqurppcd with impact-msismt glars). ps OSHA e y e  and faspmtectioo 
regulafio~ (29 CFR 1910.133). B- motad Las usc in indus@y IS cm[rwasia2 csablisb your own pohcy. Rapintor: Seek professional 
advice onor to - W r  ~~ and use. POW OSHA rcsDiramr mmhhom 129 CFR 1910.134h aab if -. arear a MSHAlMOSH- , .~ ~ ~ ~ - - ~ -  

ap& respit&. At any detectable mwmlmtioo. ucara &BA w& a full &iea operated in p- d u o k  positive pressure 
mode. Fu emagcncy or nornuntine opcratims (ckauing wills, rcactm vascls. u starage tanks), wear an SCBA WMinn!Air-pwM mpim- 

a t * a c t : m h i c a l ~ & 9 ~ . & ~ * ~ c n V i " , & m o l l a o r n g .  . . main-, i n r p k ~ * ~ a o d - f O O - ~ f ~  
naege arcas. Ma: Wear chmucrllg potcdive gloves, boots, apmw aod gaontlecs made fmm Vito. a Ncoprmc b p v m t  skin contact. Do not 
usc natud rubber or polyvinyl ehlaide W C ) .  VmtiLtion: R o v i k  a d  ad bcsl exhaust vecltilatioo wrtcms b mainlain airborne mocmha 
tioar below OSHA MLi I&. 2). ~oca l~uha i s t  ventilatioo is D~~ because it orevents mntaminantdi&sioninm the prorlr erea bv mnml- -~ - - - - - -  , 
ling it at its sowce.(lm) .&cay ~ k t i a m :  M a e  availabk in tbe'kmk area em& eyewash d o n s .  s a f ~ ~ q u i c k k h  showm. and washing 
facilities. Contaminated Equipment: Sqmuuc contaminatrrl wxk cl& from mcct clothc8 and launda before rase. Remove this mataial fmm 
your rhoea and clean personal pmtwive equipmot CommaLI: Never eaf drink. or d e  in work aress. Radice good pmonal hygime 
esocciallv before eatine. d r b k k .  smokks usinn lhe toikL or aoohrine msmcfieE. - - - - .. . - 

I Sectioh 9. Special Precaotions and Comments 
Stonee Requiremenk k w m t  rhysical damaEe a, con-. Store lo s d  'bums. to a COOL drv. well.vmhlaled ama awav from suuheht beat. 
igniho;l -I&. and incompatibl& IS& 5). SIC& Lvgc quantities in galvauitcd hi black iron. & s ~ c l  mntronus; small & ~ L I  in dkl (mbei) 
colored glass bottles. b g k a i q  Contmls: To reduce polential i s l t h  bazarbr, use sutTicicnl dilution a Local exharst ventilation to wnhol 
airbow mntaminantr and to maintain amantmiom at the lowest D& kveL Desiao rroeesses so that t h e m  is not dirretlv ex& to 
the solvat  or itr vawr. Do not me o m  clstric healers. h k h - t e m d  uma9xs. &W&E or o m  flamei ~ T C E  armow&. ~'dminis- - ~ ~. ~~ - - ---- ~ - -  - 
Wive Contmlr: dwsider prep& aod periodic Ihcd;cal ex& of &posed w d n u t  with emphasis on &in. rapiratory. cardiac, ccnlrai and 
paipberal nervous syslems. and liver and kidney function. Employ air and biobgid  moniming (BEIS). imhuct mpbycca on cafe handling of --- 
1 u .  

TrpnrDaNtion Data (49 CFR 172.101) 
'WT Ship ' Name: Trichlaucthy1eue 

3Tbnrd- 6.1 
J No.: UNl7lO 

Group: JII zK%%q Away From Food 
DOT Soecial RovLions (172102k N36 TI 
MSDS Cdbclior Rd- 26.n. 104 101.103.124.126,127.132.133.136.139.140.148.149.153.159.163.164.167,16& 171,174,175, 176.180. 

by: M Gmmn. BA: Jmdoddal Aydene Rnler: D W i l r a  CIH: Medk.l Rnlcr: AC Darkam. MD 



I Material Safety Data Sheets Collection: 
m Genium Publishing Corporation 

one ~ c n i ~ p l a ~ a  I Sheet No. 318 
Xylene (Mired Isomers) 

pwdocumme. Used in themunufacture of dyes. rcshp. puts ,  varmshes. aud o k  mgmicq as a giueral rob for 
dkiw, a c k g  agcpt in ~ p c , ~ q u ~  ar a rolvmt for Canada balsam +atmqy: ar a fuel am-c in 
aviation gasoline. protshw Eoatings. s- cat& hydmgcu mxidc, pufumcs. ~ r c p c l l a n t r .  pharmermhcals. aid 

K 3 

the leak indms3ry; in the production of p W c  snhyW, i r o p h ~ c ,  and tcm MIIIIIC aeidr aod md dhehydimcmyl e s e  
w~~arcu~inthermmuf-ofpo~wtcrfib~rs;~asan~t~&easaana-of~iver.~rwnd HMIS 
~ h o a n q x y ~ i s b u n d a r v c h i d c s i n p a i n t a . p a i n t ~ ~ ~ . ~ i n g ~ l e a o s s . l a o q t l ~ ~ ~ ~ ~ r p ~ ~  H 2t 
sohrmtlvchrles fw nedicidcs. P 3 
otha ~ c s i g m 6 0 ~ :  CAS No. 1330-20.7 [!&47-6; 1W38-3; 10642-3 (0-. m,piromas)]. d i m e 4 b y I ~ .  
methyltolucnc., NCI-C55232. Violet 3. xybl. 
M.ndachmr: Cootact your suppliu or dishibutor. Caorult latest Chunid  Week Bynm'GuLlem) for a auppliu. l i s ~  

Xylae (mixed isomax): the wmumcial pmdud g a u d y  owtaius - 40% m-xylrac; 2096 each o f o - ~ 1 c o ~ , ~ - x ~ l ~  aid a h y l a C :  aud amal] 
quaotitics of toluene. U n p d d  xyleoe may wotainpcdoeummc. 

t991 OSHA PELE 1992-93 ACGIB TLVs 198586 Toxicity Data* 
8-bTWA: 100 PP (435 TWA: 100 ppm(434 m 
lsmin S m  150 P P ~  (655; mghd) S m  150 ppm(651 a H u m a s i n l m M o o , ~ 2 0 0 ~ p m d u e c d  

olktion dfccts conjunctiva and other 

1990 IDLE M BEI (BhhBiul EXPO- Index): Wlhippuic  c h g c s  inmh+q the lungs. thorn. ar watioa 
P P ~  acldsin1ui~at~0frhiff:1.~g~gcreatininc Man. inhdaticm. 4 10000 pp& hr. toxic 

1990 DFG (Germmy) MAK effects m t  y d d w c d .  
I990 NIOSH RELa TWA: 100 ppm (440 m.@) H0man,oral~50mglkg,wtoxic&cffcctn0ad. 
TWA: 100 ppm (435 mghdj wary U: Sllbsancts wim syskmk effects Rst. oral W64300 mglkg, toxic c&et w t  ya 
STEL: 150 ppm (655 m g h  ) Half-life c 2 hr ~cviewcd. 

iddSlion, MOO ppml4 toxic effects Wo=u= 200 PPR 30 min. a-e -due. 
noty 4 m p e r w  

Ute aledl01 e k ,  and 

Appca~ec and Odor: C h .  r w k t ~ ~  liquid. 
* ~ w i l h w i d a u d ~ ~ - n  ' 11" *dW, le  ~~ ~~ - ---- -- . .--, -. - .- 
~ : K ; ' q f i i ~ & j ~ ~ i ~  $:;..:;':':'::~~;i~:::,::li::li;ij.i:ji;;~;;;c;ji-;~;i~::.-;::;i::~~i:::;~;~~;.i:/i:/;;;j':':j;~;;':':~~;f;!;;;;;;;;;;;;;;;;~~;;fi~ .... ~ ...... - .............................................. ~ . . . ~  ........................................................ _ , ,  ............................... 

Ezoa Poinb 63 to 77 P (17 to 22 X3 ~ ~ I ~ n t o i g h I h ~ c m p n t m z  982 .P (527 'C) @) ILRL: 1.1 (m-,p); 09  (c-)'IUEL: 71) (m-, b); 6.7 (4 
b i h # s b ~ M c d i . :  POI d fht* uce d q  carbon dbxidc (CQ3, wabx 7- roan. rbI large fua. use wall2 spray, fog or 
regular foam. atcr may be ~dyc  Use w&a sprq b cool tirc-=xposcd co-. FeeorExpbdonHnudn:Xy.lmcvspmm 
l i q u ~ ( w b i e h ~ o n a n ( r r ) m a y ~ t o a n  Y'- amccdflashbsckThchcat0ffirs ~ o w ~ t o c x p l o d c ~  
i m t + g o r p o 1 ~ 0 ~ l u 8 ~ t i o n p m d ~ .  y ~ n a y p m m t a v a p o r n p l o s i o n - Z m - a r i n - ~ ~ L  
~ u t y m a y o r m r f r o m ~ p o r o r l i q u i d f l D w d ~ t o e a o s c i g n i i i o a  
mamsldocompoull 

. . ~~fightingRoccdarrs:Begufcfmmayploducemxic 
on p b - .  a ~ c l f ~ t a i u ~  hcathhy aqparabm ( BA) wlm a ftlU faxpiece opaatsd in p m m d c m d  or positive 

modc. Stnrehual fkdlghta s p m t c d i v c c b ~  d pmnde limited po*etioa If feasible and v i b t  & move wneimr  fmm hrc ana 
Dmcrwisc, oool firocxpoDed conlabax until wdl afta fir. i extinguished. Stay ckar of tauk mds. Use ncmmmd hose holda or monitor d fo 
massive cargo fins. If impossible. wimdraw from slea d k hrc bum. Wimdraw imm&tdy in case. of any tank discolaation a risiog sound frm 
vcntinp. safety device. Do m t  rclcagc ~ m f f  from firc mohol methods to scwvr or wakmma. - -. - 
Section 5. Reactivity Data 
S t . b E ~ / P o l ~ t i o a :  Xylmc is dable at mom l anp~~ luc  in dosed amlainax III&Z d doragc d bmd& codhom. Hazardous 
lolymaizatiooea~otocav. X y k n c n c e s i l y c h l o ~ d m a c c d . o r ~ . ~ ~ p . ~  ' ' 'tier ioc*dc strong 
rdsand oudunr  and 1 3  ' 5 ~ c ( h y I - 2 , 4 ~ ~ 0 ~  ( m c h b ~ b i n ) .  X lmc - m p l a & &  ~bber .  and 
mrdings Colldiliolls to Av%kid hcat aod igoitioo ourccr d iucompatiblc.. ~.ardoos$mducts of lkcarnpaitiom: ~hermal oxidative 
Iceompodion of xykac ean poducc c a r h  doxidc. cabon mmoudc. sod vwiou hyhcdmn pmdnctr 

W o n  6. Health Hazard Data 
The IARC('m NTP.('m and OSHA("')do not lis~ xylcac as a +6m -vy of RMrr Xylmc ia an qc, mucous 

w h i c b m a y b e a c h y c d i n ~ c a o c a v a t ~ b  
~ ~ = % % ~ & " i " & ( a r ( l ~ t ~ , " ~ c o ~ ~ s e c o m a  Kiday and livsdrsnagccaa occur nlb 
r y h  expopluc. W I I I I ~ I U ~ ~  qatd cutanrmu expoam. xylcoc pmd- addattqg dam&ic. aYome bxiaty is mt vdldcfiocd. bol it 
IS less t o w  h bcozmc. Rior to the 1950s. bcoaoswasoftco found a a ammnbmt of x y k  and tk effects *tributed to xykac c u d  as blood 
dyPcrasiar arc quertooabk. Since the ktc 19% qkoa Lave ~DXI wbrally d bboddyocroiss bsv. no( b&. psocipcd n t h  
rylara. Chmnr: expowre to high w l e  of x y h c  in animal SMIM hsvc mild r m n i M c  donearc ia red and white cdl 
muob as wdl as b i n  plat& m~lntn. O o r r u w c o n m p y  
- 0 1 9 9 2 a - -  I90DWUIOT-*L*lOpaaapaaa~o.,.- 



No. 318 Xylene (Mixed Isomers) 9/92 
Section 6. IIealth Hazard Data, continued 
Mmshual irregularity was nporicd in asmcradon w i b  w o r k p h  elposur. to xylenc puhaps due to effxu on bvu metabolism. Xylcnc crosses tbc 
human placatw but docs wt appear to bc tcra togk u n k  ~ ~ & t i o n s  ccncd to date. M d i I  Comditions Aggnvatcd by Lug-Tcrm Expo- 
sure CNS. rchphtory. eye, skin. gasimintcstinal (GO. liva and kidney disordus. T-t Orgapr: CNS, eyes. GI md. livcr. kidneys. and skin. 

( Primary Entry Router: Inhaletion. skin absorption (slight), eye con- ingestion. Aaik Elf&: W t i o O  of high xylmc wnccnIralions may c dizziness; nausea, vomiting. and abdominal pb; eye. msc. and thmat initation; mpiratow hact irritation I d i  to pulmonary cdcma (fluid 

I 
a&; drowsiness; and u d o u s n e s s .  D i e y e  wnlact can result in wnjunctivdjs &d wmeal bums Ingestion may a b & n g  se& 

bon in tbc ompharynx and stomach and lransknt CNS dcprcsslon. Chronic Effectr: Rcpcatcd or prolonged &in wntact may cause drying and 
defatting of the skin leading to & d t i s .  RcpcaIcd y e  exposure to higb vapm w n ~ ~ ~ k a i i c m  may cause rcvusiblc eye +s. paipbcral and 
a n d  ncumpathy. and Liva damage. Otha symptom of chronic exposure include hradachc, fatigue, irritability. chronic brmcbitis. and GI 
dislwbanas such as nausea Loss of a~Dctite. and ms. 

I FIRSTAU) Emere- oeko-I sh&d o;otedd&nrf ~xoosurr. Ems: Do nor allow victim to rub or k c e ~  evcs tishtlv simt C i U v  lift m d i A s  

I 
. - -~~ - ~ -~ ~ ~ ~ ~ p ~ - ~ - -  r ~ , - - ~  , ---- 
and flush iuuncd&ly &I wntinuously 4th flood& amouhls of w& until eanrpod to an mugmcy mdca l  facdity. Consult a physician 
immcdiatcly. Skim Quickly rcmovc wnlaminatcd cbtbing. Rinse with flooding amounts of wata for at least 15 min. Wash aposcd area with scap 
and wlum. For reddcoed or bligtcrcd skin. consult a physician. CaPcfuUy dispose of wn(lminatrd clothing as it may past a Cm bauvdlnh.lation: 

I Rcmovc exposed pumn to G 4  air and s u w R  bnamiag as needed. Monilor expsed pumn for mpiraiay d i i . 1 0 -  Ncva give 
any* by mouth to an unwnscious or m n ~ h k n g  +a Cwtsft a poison con-bul &tu and nnksi c tk iwk  advis&dona induce &miring! If 
spnntanmus vomiting should ocm. keep expod pcrsw's bead below tbc hips to prcvmt aspidon ( b r d i n g  liquid xylcncinto thc lungs). 
Aspiratwn of a fov millimerers of + y h e  can wuu chwnicalpnermumirir, pulnumary edema, ad hemorrhage. Note to Physicians: Hipuric d 
or the &u glucmnide of onho-toluic acid may bc d l  in diagnosis of meto-, para- andorthbxylmc exposure. rchpcctimly. Consida gastric 
lavage ifa large quantity of xylenc was ingested. Rmod gastric lavage with pmfa:tiao of the airnay from aspiration; wnsiducndo~beal  
innhalion with inflated cuff. 

I di& in hmumablc holding &a Apply wata rpng to wdbul flammable vaam and &vc mamial with ~ u m m  or vaeuwi wuimnmt On I we, w& matefial with &ud @&, boonis, h w&, a ply universal gelling agate and use suaionks&to nmoverpiu~matuiaL 
Rcmxtanv rcl- m excess of 1000 lb. ~ol lowzwkabk  OS& -lalions 129 CPR 1910.1Ull. Environmental Tmnrmt: Little biomnca- 

I 
~ ~~ ~ -~ . ~ -  - ~ - ~  -...... 

miion is kpec~cd Biobgicaloxygmdanand 5 iaits 5 days at 20 'c): 0.64 (do shkd ~ ) . ~ t o d c i i y  .ha: LDw Gnldfsb. 13 mgM4hr.  
wnditiom of boagay not spai t id  no specific isomer. Ensironwnt.1 Degradatiom la he abmsphn. xylmcr dcgradc by w d n g  mth 
pbomebcmrcally pmduced byhxyl  rsdicals with a half-life ranging from 1-1.7 hr. in he summu to 1418 br in winlcr or a lypical loss of 67-868 
per day. Xylmes arc resistant to hydrolysis. Soil AberptinlJMobility: Xykues have b w  to modaatc adsorption m coil and arbm spilled on land 
will volatilize and leuch in@ groundwatu. D i  As a bydrouuboa. x Ime is a good ' fw wnhoUed hrincratiw Cootid your supplicr 
oraLpeascdcoa~rfordaailcdrsommndah I .mr ~ o h w  applicable 6- statc. 8 X - ~ n s .  . . 1 RPA Ikdgmtioas OSHA Designations 
'A W d y  Hsuvdous Substance (40 CFR 355): Not listed Liskd as an Air Conhminmt (29 CFR 1910.1000, Table Z1-A) 

I 
rd as a SARAToxic Chcmical(40 CPR 372.65) 

Listed as a RCRA Hazardous Waste (40 CFR 26133): No. U239, P003 (spat wlvmt) 
Liucd as a CWCLA Hamdous Substana. (40 (3% 302.4): F i  ReportabIc Quantity (RQ). 1000 Ib (454 kg) [*per Clean Watu Act. 
Ss. 31 I(bM4): m R C R A .  Ss. 30011 -.. . . . , . , , , . . . . . -. . - - . . . . . . . 

Sedion 8. Special Protection Data 
Casda: Wear p m e v c  '7~-LBgCp 01 cbcmieal d c t y  goggles. pa OSHA '7- and b p m c s t i o a  rcaulations (29 CFR 1910.133). Because 
eonMlms use-in indushy is ktmvasbd, cstablinb &a& p6licy. Rrspkkr:  Scck mfacimal dviccpd& to ns &nand usc. 
Folbw OSHA mmhtor rcnulatlonr I 

--  

(29 CFR 1910.1& awl if if-. wcw a ~ ~ H A h 0 ~ ~ h m m v c d  rcr-r. c - n t i o a s  >I000 

I bcfom wearing. Rcmovc tbi6 d Gmvour &as and clean PPE. Commentr: Nevcr caL drink. or smoke in wntlr -. M c e  e d  &- - .  
wnal b y g i m c ~ t u  using th. mafcmd, esp&dy MIC eaimg. dmkmg. smokmg, umg tbc toilet. or applymg cormehcs. 

Section 9. Special Precautions and Comments 
Stonae R e q o k w o k  SStac in clearly IabeUcd. Mbtlv closed. wntalocrs m a cool wclcvcatilatcd ~Iacc. a m  from dmne odic mat& 

o&&lions. eloclrically ground and bnd metel coo&. ~ d p i . e a i n ~  &IS: To d u c c  
b x d  exhaust vmtilation to conml akb0m.z irbomchminants and to mainlain m n e a b e t i d ~  at the 

~~ ~ -- .. ..-- ~~~ ~- 

b w a t  pmctid Icvd. I& bcrmcticay. Dcalcd cqupmeot. transfu xy& in ~ c l o s e d  rystcms. amid mccacr associami srim opco c 
wf-. sod rourccc orgas rcl- olim and local vmtiktioa  ass D clcchcal eat A=- 
tire Comtrok: Establish air and biological monibhgpmgrams and evaluate regularly. Coasida prcplacuncot and p u i d c  mdical examinations 
kludrng a comple blood count. a routine u h l y s i i  and livu fuoccioo (csts. C d a  banabbgic studies if thuc is any & i i c a n t  mntamiaabon I 

1 of lb mlvent with bcozcne. If fcasiblc, h e  ~ h c u n c n t  of xy& by less toxic mlvmk <I& as ~ m o l  l m b r  fud) white &t Before 
I cawing out maintauurc and repair wok .tarm and dusb all w w m m t  to &move anv xylem rcridues. ' 

I DOT Shipping Name: Xylmes 
n0T Hand CILEI: 3 

Ya: UN1307 
P PrLin Grnup 11 

U o ~ ~ . k l : ~ k L '  uid 1 S-LI Pmric iD~ f172.lI%: TI 

Psek.gmg Aotbriuiinns Qlumtity L h h t i o i s  
3 Exaptio~ls: 173.150 a Passm u. A m d ,  or Railcar: 5L 
b) Nmbulli Pktaeinp : 173202 bl cargo RirA o ~ Y :  W L  
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3.0 SAFETY INSTRUCTIONS . 
t. 

I 

I 

Operator safety is  a chief c o ~ i d d o n  in the d e s b  and testing of all Gcoprobe machines. While 
deliberate measures have bccn tnkcn to mnovc the possibility of opentor injury, care should be 
exercised d ~ e n m r  working with our machines. This section lists some important sw cautions. 

IMPORTANT: ~ c r d  a11 safety ~-nionr  bcroie mttemp6ng ta operate any Cfoprobe soil 
Probing MnJllne. 

IMPORTANT: Untrrlnd penonnel should operate Ceopmbe machima only when arshted by a 
qualltied fnrtructor. 

IMPORTANT? The loeatlm of blvicd or mdeqpand atllltkr mid s d c e s  mwt be known before 
r W n g  to dAJ or probe. 

3 3  Operators should wear OSHA-approved safety glasses at dl times during the omon of this 
machine. 

3 3  Operatws must we& hearing pmcectidn. OSHA-approved hearing pratection for sound Iwek. 
exceeding 85 dba is.rrcommarded. 

3.4 Only one pason should operate a Geoprobcimacbme at one time. This enrurcs that one person 
will not accidentally engageelhe m l J I i  oontrols while d e r  pemon's hands, fingers, or orher 
appendages are. on or around my moving parts. 

3.5 Never place hands on top of probe md wfiilelthc rad is cmder probimg mschioe. 

3.6 Turn off the hydraulic s y s t ~ ~  at the contml panel while changing pmbc ruds, insetting the 
hammaanvil. or rtt.chiag m y  aecu;rorjes. 

3.7 Neverexat downward -re on Uie pr& KMI so as to lift the p b e  foot over six inches off 
. 

the g d  (two inches with the 4220). . 

3.8 Always lake the Oeopmbe cmh vehicle out of gcer and set anagency bnkc before engaging 
remote ignition. 

3.9 Always actend the pmbe unit but fmm the vehicle and deploy the foot to clear ~~e vchiclc roof 
line before folding the probe unit out 

3.10 Opentors must stand to thk cat1-01 side of the pmbe machine, clear of the probe foot and 
derrick, while operating controls. 

3.1 1 Never acert down pressure on the probe rod + as to lift the rrpr tires of the -er vehicle off 
ground. 

Geoprobe Ownets Manual Safety InstNclIonp 



3.12 The vehicle catalytic umvatcr i s  hot and rMy prrrnt a fire h d  when operating over dy 
grass or combustibles. 

3.13 Shut down the hy&tt~Ik system and stop the vehicle bcfwe .ttcmpting to clean Or savkc Ute 
equipment 

3.14 Accidental engsgmeat ofUiis machine may w s c  injury. 

3.15 Usceuaionwha,duvebickbpulrcda)alocwcorooft& D~ootapply~n~ghforce .  
to the pmbc foot to lighten the. load on the &riervebide ~ ' m .  Reduced weight on the. 
vehicle tires may allow the vehicle ta shift onslideon rbc IooscsurfPoc. 

3.16 Do not mar Iwx clothing while opcnting this W i n e .  Severe injury will result if clothing. 
becomes entangled in movingpars. 

3.17 Avoid hydraulic fluid led& Pressurized fluid may be I q j d  hrtb the rkin mlt ing  in serious 
bodily injtuy. In the event of u, accident scdc mcdScrl rtbontion Immediately. 

3.18 In the event of a problem, the opeator &odd dm all catml k v a  llre spring-loaded 
levers will automatically rdum to the d p s i t i o n  and mdine  opuation will cease. 

3.1 9 Gfopmbe machines an equipped with a mote sarting yrtem. Ensure chat wwyone is clear of 
all moving pacts b e h  nrrting the engine. : 

330 Do not make modifications or add &ma& to this macbine whi& arc not approved by 
Geoprobe Systanr. 

Geoprobe Owneh Menual Safety lnetrudions 
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