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for
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10600 MacArthur Boulevard
QOakland, California

10 General

1.1  Background

RESNA has been retained by Arco Products Company to perform a site
assessment/investigation at the Arco Service Station 1319 located at 10600 MacArthur
Boulevard in Oakland, California. Accordingly, this Site Safety Plan was prepared in
conformance with RESNA’s Health and Safety Program, and is intended to meet the
requirements of 29 CFR 1910.120. As such, this Site Safety Plan addresses the activities
associated with field operations conducted at this site. Compliance with the Site Safety Plan
is required of all RESNA personnel, contractors, or a third party that enters the site. Field
activities are planned to begin on June 15, 1992, with the duration estimated at
approximately 2 weeks after the start date.

1.2  Purpose

This Site Safety Plan describes basic safety requirements for the subsurface environmental
investigation. The provisions set forth in this Plan apply to the employees of RESNA and
its subcontractors working on this phase of the project.

This Site Safety Plan will address the expected potential chemical and physical hazards that
may exist, or be encountered on the worksite for this project. Secondarily, the information
contained herein will define the safety precautions necessary to respond to such hazards
should they occur. If changes in site or working conditions occur as activities progress,
addenda to this plan will be provided by RESNA.

13  Objective

The primary objective is to ensure the well-being of all field personnel and the community
surrounding this gasoline service station. In order to accomplish this, project staff and
approved subcontractors shall acknowledge and adhere to the policies and procedures
established herein. Accordingly, all personnel assigned to this project shall read and sign
the Agreement and Acknowledgement Statement (Appendix A) to certify that they have
read, understood, and agreed to abide by its provisions.
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1.4  Amendments

Any changes in the scope of this project and/or site conditions must be amended in writing
on the Site Safety Plan Amendment Sheet (Appendix B) and approved by the Health and
Safety Manager. The subcontractors may elect to modify these provisions, but only to
upgrade or increase the safety requirements, and only with the concurrence of RESNA, as
designated and accepted in writing.

15  Medical Monitoring Program

All RESNA field personnel and subcontractors engaged in project activities must participate
in a medical surveillance program and must be cleared by the examining physician(s) to
wear respiratory protection devices and protective clothing for working with hazardous
materials. The applicable requirements of Title 8, Section 5216, of the California
Administrative Code will be observed. The applicable requirements under 29 CFR 1910.120
of the Federal Administrative Code will also be observed.

1.6  Employee Training

All personnel working on this site, who may be potentially exposed to toxic substances or
hazardous materials, must initially participate in a 40 hour training program (29 CFR
1910.120 [4]) designed towards the recognition, evaluation, and control of worksite hazards.

1.7  Tailgate Meetings

Job site tailgate meetings shall be conducted by the Site Safety Officer at the beginning of
each shift for each job and whenever new employees arrive at the job site. For construction
activities, tailgate meetings must be held at least once every ten working days. The initial
site meeting shall include a discussion of site work plans, monitoring protective equipment,
site rules, site hazards, and this site safety plan. In addition, fit-testing of respiratory
protective devices will be conducted as part of the safety orientation meeting when the use
of a respirator may be required.

2.0 Project Personnel

The RESNA personnel responsible for project safety are the Project Manager and the Staff
Geologist or Engineer. The Project Manager will be responsible for implementing the
project and obtaining any necessary personnel or resources for the completion of the project,
for providing a copy of this Plan to the Staff Geologist or Engineer, and for advising the
Staff Geologist or Engineer on health and safety matters. The Health and Safety
Coordinator is responsible for the overall RESNA Health and Safety Program and may
choose to audit the site for compliance and take appropriate action to correct deficiencies.

A/ an

E! C /Y )



Site Safety Plan May 27, 1992
ARCO Service Station 276, Oakland, California. 60026.05S

The Project Manager and Staff Geologist or Engineer have the authority to audit site
activities for compliance with the provisions of this Plan. They may suspend or modify work
practices or dismiss subcontractors whose conduct does not meet the requirements specified
in this Plan. All field personnel shall be responsible for acting in compliance with all safety
procedures outlined in this site safety plan.

The Staff Geologist or Engineer is responsible for communicating the information contained
in this Plan to the RESNA personnel assigned to the project and to the responsible
representative of each subcontractor working for RESNA on the project.

The Staff Geologist or Engineer will also act as the Site Safety Officer. As such, the Staff
Geologist or Engineer is responsible for addressing the following items:

0 Implementing the Site Safety Plan, Company policy, and procedures

0 Requiring and maintaining adequate safety supplies and equipment inventory
omsite

0 Conducting daily safety meetings and advising workers regarding hazards

0 Site control, decontamination, and contamination-reduction procedures

0 Reporting accidents or incidents

The Staff Geologist or Engineer has the authority to suspend work any time he or she finds
that the provisions of the Plan are inadequate for worker safety. The Staff Geologist or
Engineer will inform the Project Manager and the Health and Safety Coordinator promptly
of deficiencies within the Plan or individuals or subcontractors whose conduct is not
consistent with the requirements of this Plan,

3.0 Hazard Assessment

3.1  General

The major contaminants expected to be encountered on the project are gasoline and its
hydrocarbon constituents. The anticipated contaminants and their exposure standards are
listed in Table 1. Potential effects of any exposure are dependant on several factors, such
as; toxicity of substance, timeframe of exposure, concentration of substance producing
exposure, general health of person exposed, and individual use of hazard reduction methods.
It is not anticipated that the potential levels of exposure will reach the permissible exposure
limits (PEL) or threshold limit values (TLV). Inbalation and dermal contact are the
potential exposure pathways. Protective clothing will be mandatory for field personnel
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specified in this Plan. In addition, respiratory protective devices are required to be worn
by each person omsite or to be within easy reach should irritating odors be detected or
irritation of the respiratory tract occur.

TABLE

EXPOSURE LIMITS OF ANTICIPATED CHEMICAL CONTAMINANTS

Arco Service Station 276
10600 MacArthur Boulevard
Qakland, California

g)*’\

(page 1 of 2)
Contaminant PEL EL ED CL TWA STEL | tD L H—
Benzene! (skin} 1" — — 10+ 5% g 00 q)
& [carc])
Ethylbenzene 100+ —_ - 100+ 125*
Toluene [skin] 100+ 200+ 10 min per 500+ 100+ 150*
8 hours
Xylene (o,m, 100* 200* 30 min per 300* 100* 150+
& p isomers) 8 brs
[skin]
Gasoline? 300+ — —— 300+ 500%
See notes on page 2 of 2.
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TABLE 1
EXPOSURE LIMITS OF ANTICIPATED CHEMICAL CONTAMINANTS
Arco Service Station 276
106000 MacArthur Boulevard
Oakland, California
(page 2 of 2)
PEL - permissible exposure limit: 8 hour, time-weighted average, Califernia Occupational Safety and Health
Administration Standard (CAL-OSHA)
EL “ excursion limil: maximum concentration of an airborne contaminant to which an employee may be exposed
without regard to duration provided the 8 hour time-weighted average for PEL is not exceeded (CAL-OSHA)
ED - excursion duration: maximum time period permitted for an exposure above the excursion limit but not exceeding
the ceiling limit (CAL-OSHA)
CL - ceiling limit: maximum concentration of airborne contaminant which employees may be exposed permitted
(CAL-OSHA)
TWA - time-weighted average: 8 hour, [(same as threshold Limit value (TLV)], American Conference of Governmental
Industrial Hygienists (ACGIH)
STEL - short-term exposure limit: 15 minute time-weighted average (ACGIH)
# - milligrams of substance per cubic meter of ait (mg/m')
* - pants of gas or vapor per million parts air
{carc] - substance identified as a suspected or confirmed carcinogen
{skin] - substance may be absorbed into the bloodsiream through the skin, mucous membranes, or eyes
1 - Federal OSHA benzene limits given for PEL and STEL; STEL has a 50 minute duration limit
2 - Federal OSHA gasoline limit given for PEL; STEL is the same for FED-OSHA and ACGIH

A brief description of the physical characteristics, incompatibilities, toxic effects, routes of
entry, and target organs has been summarized from the NIOSH Pocket Guide to Chemical
Hazards for the contaminants anticipated to be encountered. This information is used in
onsite safety meetings to alert personnel to the hazards associated with the expected

contaminants.

32  Hazardous Chemicals

3.2.1 Benzene

Benzene is a colorless, aromatic liquid. Benzene may create an explosion hazard. Benzene
is incompatible with strong oxidizers, chlorine, and bromine with iron. Benzene is irritating
to the eyes, nose, and respiratory system. Prolonged exposure may result in g1dd1ness,
headache, nausea, staggering gait, fatigue, bone marrow depression, or abdominal pain.
Routes of entry include inhalation, absorption, ingestion, and skin or eye contact. The
target organs are blood, the central nervous system (CNS), skin, bone marrow, eyes, and
respiratory system. Benzene is carcinogenic.

322 Ethylbenzene

r .."
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Ethylbenzene is a colorless, aromatic liquid. Ethylbenzene may create an explosion hazard.
Ethylbenzene is incompatible with strong oxidizers. Ethylbenzene is irritating to the eyes
and mucous membranes. Prolonged exposure may result in headache, dermatitis, narcosis,
or coma. Routes of entry include inhalation, ingestion, and skin or eye contact. The target
organs are the eyes, upper respiratory system, skin, and the CNS.

3.2.3 Toluene

Toluene is a coloriess, aromatic liquid. Toluene may create an explosion hazard. Toluene
is incompatible with strong oxidizers. Prolonged exposure may result in fatigue, confusion,
euphoria, dizziness, headache, dilation of pupils, lacrimation, insomnia, dermatitis, or
photophobia. Routes of entry are inhalation, absorption, ingestion, and skin or eye contact.
The target organs are the CNS, liver, kidneys, and skin.

3.2.4 Xylene Isomers

Xylene is a colorless, aromatic liquid. Xylene may create an explosion hazard. Xylene is
incompatible with strong oxidizers. Xylene is irritating to the eyes, nose, and throat.
Prolonged exposure may result in dizziness, excitement, drowsiness, staggering gait, corneal
vacuolization, vomiting, abdominal pain, or dermatitis. Routes of entry are inhalation,
absorption, ingestion, and skin or eye contact. The target organs are the CNS, eyes,
gastrointestinal tract, blood, liver, kidneys, and skin.

3.2.5 Gasoline
Gasoline is a complex mixture of hydrocarbons and additives. Chronic exposures or
exposures to a high concentration of gasoline vapor may cause unconsciousness, coma, and

possibly death from respiratory failure. Exposure to low concentrations of gasoline vapor
may produce flushing of the face, slurred speech, and mental confusion.

3.3  Initial Level of Protection

The minimum acceptable level of protection at this site is Level D, as described in the
section entitled "Work Practices and Personal Protective Equipment”,

34 Initial Air Monitoring

Potentially explosive and flammable atmospheres and the possibility of exposure to benzene,
gasoline, and other organic vapors, as well as the potential for oxygen-enriched or oxygen-
deficient atmospheres, represent the greatest potential hazard for safety and health at this
site. Ongoing air monitoring will provide data to ensure that vapor concentrations are
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within acceptable ranges to provide adequate selection criteria for respiratory and dermal
protection. The following monitoring procedures will be routinely undertaken.

Prior to the initiation of activity at the site, and periodically throughout site operations,
ambient air level for toxic vapors, potentially explosive atmospheres, and oxygen deficiency
will be determined utilizing a Organic Vapor Meter (OVM). Measurements will be taken
at the start of each task and at anytime during the process when it is suspected that air
concentrations have changed as suggested by appropriate warning properties, including odor
threshold, irritation, employee stress, or as otherwise noted.

3.5  Confined Space Monitoring

OVM readings will be taken at the top, middle, and bottom of a vault, shed, or other
confined space to ensure that vapors do not exceed acceptable levels.

If OVM readings exceed 100 ppm, a respirator with organic vapor cartridges mmst
be worn by all site workers within any area where monitoring results exceed 100

If OVM readings are between 100 ppm and 750 ppm, cartridges should be exchanged
immediately if any odor is detected or when breathing becomes difficuit. Because
the warning properties of the contaminants are good, breakthrough detection will be
noted at levels below the TLV.

If OVM readings exceed 750 ppm, personnel shall leave site immediately and contact
the site safety officer of the Branch Safety Officer for further instructions.

The results of vapor monitoring should be recorded on the Results of Vapor Monitoring
Form included within this Site Safety Plan (Appendix I).

All monitoring equipment shall be calibrated and maintained according to manufacture’s
recommendation. A calibration/maintenance form is included within this Site Safety Plan

(Appendix J).
40  SITE CONTROL

The site itself will normally be divided into three zones: the majority of the work will be
conducted within the exclusion zone, with a limited area serving as the Support Zone, and
a area for decontamination titled the Contamination Reduction Zone. In many sites, the
zones will be mobile, such as a site with many monitoring wells in which the work moves
from one well to another.
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Each of the areas where the borings will be drilled will be designated as Exclusion Zones.
Only essential personnel will be allowed into an Exclusion Zone. When it is practical and
local topography allows, approximately 25 to 75 feet of space surrounding those Exclusion
Zones will be designated as Contamination Reduction Zones.

Cones, wooden barricades, or a suitable alternative will be used to deny public access to
these Contamination Reduction Zones. The general public will not be allowed close to the
work area under any conditions. If for any reason the safety of a member of the public
(e.g., motorist or pedestrian) may be endangered, work will cease until the situation is
remedied. Cones and warning signs will be used when necessary to redirect motorists or

pedestrians.

5.0 WORK PRACTICES AND PERSONAL PROTECTIVE EQUIPMENT

5.1  Work Practices

The Project Manager will call Underground Services Alert (USA) and the utilities will be
marked before any drilling is conducted onsite and the borings will be drilled at safe
distances from the utilities. The client will also be advised to have a representative onsite
to advise us in selecting locations of borings with respect to utilities or underground
structures. RESNA assumes no responsibility for utilities not so located. The first 5 feet
will be hand augured before any drilling equipment is operated.

Project activities will be conducted in accordance with the following minimum safety
requirements:

0 Eating, drinking, and smoking will be restricted to a designated area.

0 Gross decontamination and removal of all personal protective equipment will
be performed before leaving the site. Contaminated clothing will be removed
and collected in a drum for disposal.

0 Shaking or blowing dust or other materials off potentially contaminated
clothing or equipment to remove dust or other materials is not permitted.

0 The Staff Geologist will be responsible for taking steps to protect employees
from physical hazards including

* Falling objects, such as tools or equipment

* Falls from elevations

* Tripping over hoses, pipes, tools, or equipment
* Slipping on wet or oily surfaces

RESNA—
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x Insufficient or faulty protective equipment
x Insufficient or fauity equipment or tools
0 All personnel will be required to wash hands and faces before eating,

drinking, or smoking in the afore mentioned designated areas.

0 Field personnel will be cautioned to inform each other of the nonvisual effects
of the presence of toxics, such as

Headaches

Dizziness

Nausea

Blurred vision

Cramps

Irritation of eyes, skin, or respiratory tract
Changes in complexion or skin discoloration
Changes in apparent motor coordination
Changes in personality or demeanor
Excessive salivation or changes in pupillary response
Changes in speech ability or pattern

L B SR R I B )

5.2  Personal Protective Equipment

Level D is the minimum acceptable level for this site. Field personnel and visitors are
required to wear the following protective clothing and equipment, as a minimum, while in
the work area at the site:

0 Hard hat

0 Safety glasses

0 Steel-toed chemical resistant boots (rubber, neoprene, or polyvinyl chloride
[PVC])

0 Gloves (rubber, neoprene, PVC, or nitrile)

0 Orange or red safety vest (if equipment or motor vehicles are operating onsite
or nearby)

0 Standard Tyvek coveralls (when required by Staff Geologist or Engineer)

) Respirator with organic vapor and acid gas cartridge (if lowest PEL or TLV
is exceeded in the breathing zone or Staff Geologist or Engineer decides
respirators should be worn)

5.3  Respiratory Protection Program

RESNA—
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This section summarizes RESNA Respiratory Protection Program. RESNA subcontractors
must have company medical surveillance and respiratory protection programs including
adequate training of their employees. Subcontractors must provide personal protective
equipment as required in this Site Safety Plan for their employees. RESNA will attempt
to verify worker training but does not assume the responsibility of the employer in any way.
The following sections outline the RESNA Respiratory Protection Program.

Respirators are not issued to employees until the Company physician conducts a complete
physical and decides the employee can 1) wear personal protective equipment and 2) wear
a respirator. After the physician has issued written approval to RESNA, the Health and
Safety Coordinator conducts the required training including these basic topics:

0 Applicable OSHA regulations 1910.134 and 1910.120

0 Nature of respiratory hazards to be encountered in the work environment and
how to select proper respiratory equipment

0 Use of respirators and proper fitting
o Functions and limitations of respirators
0 Cleaning, disinfection, inspection, maintenance, and storage of respirators

.3.1 Functions and Limitations of Respirators

Respirators are not intended for and may not be used in atmospheres which are, or may
become, immediately dangerous to life or health (IDLH) or in atmospheres where the
identity or concentration of the contaminant(s) is unknown. Respirators may not be used
in atmospheres containing less than 19.5 percent oxygen.

Cartridges or canisters for respirators are selected and supplied to employees by the Health
and Safety Coordinator or Branch Safety Officer. The failure to choose or use a respirator
equipped with cartridges or filters suitable for the contaminant(s) in the atmosphere or
likely to be released in the atmosphere may result in the respirator providing little or no
protection against the contaminated atmosphere. The Site Safety Plan specifies the
contaminant(s) to be encountered and type of cartridge or canister appropriate for personal
protection.

Assuming that the respirator is properly fitted, in good condition, free from leaks, and has
the proper cartridges for the contaminant(s) present, the length of time the respirator will
provide pratection also depends on the conditions of use.
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The conditions of use include but are not limited to the following:
0 The concentration of contaminant(s) in the atmosphere
0 The temperature and humidity of the ambient atmosphere

0 Any previous use of the cartridges and filters

0 The elapsed time since the removal of the cartridges or filters from their
protective packaging

0 The emotional state of the wearer
0 The level of physical activity of the wearer

Cartridges designed and specified to protect the wearer against airborne particles are not
appropriate for protection against gases and vapors. Cartridges designed and specified for
protection against specific gases and vapors are not appropriate for protection against
airborne particles or other gases or vapors beyond the scope of that type of cartridge. Every
cartridge is labeled with specific instructions defining the use and limitations of that
particular type of cartridge. If the label is missing or the type of cartridge is inappropriate
then it may not be used under any circumstances; it will provide little or no protection to
the wearer.

532 Danger Signals Indicating Possible Respirator Failure

If any of the danger signals in the following list are experienced while wearing a respirator,
immediately return to a fresh air environment. The cartridges or filters may be
inappropriate or used up or abnormal conditions may be creating vapor concentrations
which are beyond the limits of the cartridges or filters. Danger is indicated when the
individual subject to exposure:

o Smells or tastes chemicals, or if eyes, nose, or throat become irritated;

0 Has difficulty breathing;

0 Notices that the breathing air becomes uncomfortably warm;
0 Experiences headaches, dizziness, cramps, nausea, or blurred vision;
0 Experiences changes in complexion or skin discoloration;
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0 Experiences changes in motor coordination, personality, or demeanor;
0 Experiences changes in speech ability or pattern;

0 Experiences excessive salivation or changes in pupillary response.

5.3.3 Qualitative Respirator Fit Test

Qualitative fit testing of each respirator must be conducted before the respirator may be
used to check that a good fit is still obtained. The following steps should be taken in
qualitative fit test of the respirator.

L. Don the facepiece with cartridge or filters in place. Pull straps together and
equally to avoid distorting the mask.

2. Adjust the facepiece. Do not overtighten it.

3. Negative Pressure Leak Check: Close off both inlet connections with palms
of hands, inhale slowly, and hold breath momentarily. No leakage should be
detected and the facepiece should be drawn slightly to the face.

4, Positive Pressure Leak Check: Close opening in the exhalation valve guard by
placing palm of one hand over face of guard; exhale slowly maintaining slight
positive pressure. No leakage should be detected between the face seal and
the face.

5. Should any leakage be noted:
a) Adjust the headstraps and facepiece slightly; recheck for leakage.

b) Check condition of exhalation valve and seat. Check that both inlet
gaskets are present and in proper condition.

c) In the event the facepiece cannot be adjusted so there is no leakage,
DO NOT ENTER THE AREA REQUIRING PROTECTION. Due
to your particular facial features, a different style or size facepiece may
be required to obtain a proper facial fit.

Note: Failure to perform a qualitative fit test of the respirator each time the
respirator is donned may result in little or no respiratory protection.

5.3.4 Inspection, Cleaning, and Storage
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The respirator should be inspected, cleaned, and properly stored after use each day. The
following steps are the basic elements of each procedure:

A. Inspection
1. Examine faceseal for rips, tears, holes, deformation, or stiffness.

2. Examine facepiece plastic center shell for cracks, missing components, or
damaged threads.

3. Examine harness for breaks, cuts, frays, tears, and missing or damaged
hardware.
4, Examine inhalation and exhalation valves and valve seats for cuts, cracks, or

foreign matter which may not allow the valve to close completely. Check that
valves are properly installed and are not distorted.

5. Examine cartridges for signs of abuse or damage. Discard damaged items,

6. Any respirator malfunction or deficiencies noted must be reported to the
Health and Safety Coordinator or Branch Safety Officer who will issue a new
respirator or correct the deficiencies using only approved spare parts from the
manufacturer of the specific model in need of repair. Spare parts from any
other manufacturer may not be used under any conditions. Instructions in the
manual provided by the manufacturer should be followed when the respirator
needs repairing or replacing.

B. Cleaning
1. Unthread cartridges or filters.
2, Wash the facepiece after use, with warm water and a mild detergent.
3. Disinfect the facepiece if it was used by another person. The mask should

routinely (once per month) be disinfected even if respirator is used solely by
one individual. A hypochlorite solution may be used (ie., 2 tablespoons
chlorine bleach per gallon of water for an acceptable solution).

4, After cleaning and air-drying, check that the facepiece is not damaged and
that components removed prior to cleaning have been installed properly.

C. Storage
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L. Place the respirator in its storage box in a heat- sealed or resealable plastic

bag. Store flat, with the facepiece and exhalation valve in an approximately
normal position, to prevent the faceseal from taking a permanent "set."

2, Replacement components should be stored in scaled packages in a cool,
clean, low-humidity location until ready for use.

The Health and Safety Coordinator or Branch Safety Officer will explain RESNA’
Respiratory Protection Program to each new employee who must wear a respirator. The
employee will be asked whether or not he or she understands the information provided. If
the Company physician has cleared the employee for respirator use and the Health and
Safety Coordinator or Branch Safety Officer has checked the fit of the respirator then the
employee will be issued a respirator. A written record is signed and dated by the employee
and Health and Safety Coordinator or Branch Safety Officer and kept in the new employee’s
Safety Record.

60 AIR MONITORING PLAN

It is not anticipated that project personnel exposure will exceed the TLVs or PELs of the
materials; however, proper personal protective equipment will be worn while working at the
site. In addition, the work area will monitored using a direct-reading combustible gas
analyzer or an organic vapor meter to detect the concentration of the volatile hydrocarbons
in the ambient atmosphere.

If the lowest TLV or PEL is consistently being exceeded in the breathing zone, then a
respirator must be worn. If the concentration exceeds 1,000 parts per million (ppm), the use
of a respirator is inappropriate and personnel must withdraw from the site.

Gasoline has a flammable range from approximately 1.4 to 7.6 percent in air. - One percent
in air is equivalent to 10,000 ppm; thus the lower explosive limit (LEL) is 14,000 ppm.
Normally explosive levels may be reached in tanks, pits, or other confined spaces. Any area
suspected of containing potentially explosive levels of gasoline will be evaluated with an
intrinsically safe or explosion-proof combustible gas indicator (CGI). Personnel response
will be based on the following action levels from CGI readings:

- Less than 10 then Continue activities and
percent of LEL’ monitoring
- 10 to 25 percent  then Continue monitoring
of LEL with extreme caution as
higher levels are
encountered
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- Greater than 25 then Explosion hazard.
percent of LEL Cease activities and

vacate area immediately
* CGI readings in percent of lower explosive limit
If an explosion potential is present onsite beyond 25 percent of the LEL then all RESNA’
personnel and subcontractors must immediately withdraw from the site. The hazard

potential will be evaluated by RESNA’ management and a plan of action will be assessed.

70 DECONTAMINATION PROCEDURES

All drilling equipment and personal protective equipment leaving the contaminated site will
undergo gross decontamination onsite. This gross decontamination will include washing
contaminated equipment with a trisodium phosphate (TSP) solution. Steam-cleaning is an
acceptable alternative.

8.0 EMERGENCY RESPONSE PROCEDURES

8.1  Lines of Authority

The Site Safety Officer is the primary authority for directing site operations under
emergency conditions. All communications both on and off-site will be directed through the
Health and Safety Manager. ’

In the event of a fire, explosion, or property damage, the nearest RESNA Branch and the
Administrative Office will be immediately notified. If necessary, local fire or response
agencies will be called.

In the event of an accident resulting in physical injury, first aid will be administered and the
injured worker will be transported to the nearest hospital or emergency medical clinic for
emergency treatment. A physician’s attention is required regardless of the severity of the

injury.
8.2  Overt Personnel Exposure

If overt personnel exposure occurs during the project, typical responses should include the
following:

Skin or Eye Wash and rinse affected area thoroughly with copious amounts of
Contact: soap and water, then provide appropriate medical attention. Eyes

RESNAR—



Site Safety Plan May 27, 1992
ARCO Service Station 276, Oakland, California. 60026.05S

and skin should be rinsed for a minimum of 15 minutes upon chemical
contamination.

Inhalation: Move to fresh air and, if necessary, decontaminate and transport to
emergency hospital.

Ingestion: Decontaminate and transport to emergency hospital.

Puncture Wound  Decontaminate and transport to emergency
or Laceration: hospital.
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EMERGENCY TELEPHONE NUMBERS

Fire and Police ..

P I R R I R R R L N N N A I I TR N I I I I

Ambulance ...

T P R R R T R R R R I T I T B )

Humana Hospital . . . e coev. .. (415) 357-6500

13855 E. 14th Street
San Leandro, California

Directions to Hospital: Go south on MacArthur Boulevard to Durant Avenue, turn right.
Go west on Durant Avenue to East 14th Street, turn left. Go south on East 14th Street.

Humana Hospital will be on the right at the intersection of East 14th Street and 136th
Avenue. Distance is approximately 4 miles,
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Site Safety Plan May 27, 1992
ARCO Service Station 276, Qakland, California. 60026.05S

Additional Contingency Telephone Numbers

Oakland Fire Department ..........00iiuviiinerearnrioneans (415) 273-3856
Poison Control Center .. ......oevvveuernnmnnnsinnnnrancess 800) 523-2222
RESNA, SanJose Branch ..........cvviiiiiiinrnnnnnnannas (408) 264-7723
RESNA, Administrative Office ... ........ .. oo, (415) 291-9926
CHEMTREC ... oottt ittt nansananannnanss (800) 424-9300
Note: Only call CHEMTREC in an emergency. CHEMTREC stands for Chemical

Transportation Emergency Center, a public service of the Chemical
Manufacturer’s Association. CHEMTREC can usually provide hazard
information, warnings, and guidance when given the identification number or
the name of the product and the nature of the problem. CHEMTREC can
also contact the appropriate experts.

This Site Safety Plan has been reviewed by the following persons:

Project Manager: ‘@,Z& @.,394 //Qé:SNA
Health and Safety Coordinator: %‘C % g(%/? fS/lW

Amendments or modifications to this Plan may be written on a separate page and attached
to this Plan. Any amendments or modifications must be reviewed and approved by the
personnel named above.

RESNA—
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Agreement and Acknowledgement Statement

Site Safety Plan Agreement

All RESNA project personnel and subcontractor personnel are required to sign the
following agreement prior to conducting work at the site.

1. I have read and fully understand the Site Safety Plan and my individual
responsibilities.

2. I agree to abide by the provisions of the Site Safety Plan.

Name Signature
Company Date
Name Signature
Company Date
Name Signature
Company Date
Name Signature
Company Date

RESNA—
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Site_safety Plan Amendment Sheet

Project Name:

Project Number:

Location:

Changes in field activities or hazards:

Proposed Amendment:

Proposed by: Date:
Approved by: Date:
Declined by: Date;

Amendment Number:

Amendment Effective Date:
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explanati , Luati {del]

Hazard: Airborme Contaminants

wyideli

Threshold Limit Value
Time-Weighted Average
{ TLV~-TWA)

Permissible Exposure
Limit (PEL)

Immediately Dangerous
to Life or Health

Hazard: Explosion
uideli

Lower Explosive Limit
(LEL)

Upper Explosive Limit
(UEL)

Explanation

The time-weighted average
concentration for a
normal 8-hour work day
and a 40-hour work

week, to which nearly all
workers may be repeatedly
exposed without adverse
effect.

Time-weighted average
concentration similar to
(and in many cases
derived from) TLV values.

"IDLH" or "Immediately
dangerous to life or
health" means any
atmospheric condition
that poses an immediate
threat to life, or which
is likely to result in
acute or immediate severe
health effects. This
includes oxygen
deficiency conditions.

Explanation

The minimum concentration
of vapor in air below
which the propagation of
a flame will not occur in
the presence of an
ignition source.

The maximum concentration
of vapor in air above
which propagation of a
flame will not occur in
the presence of an
ignition source.



Hazard: Fire
ideli
Flash Point

Explanation

The lowest temperature at
which the vapor of a
combustible liquid can be

made to ignite
nomentarily in air.
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GASOLINE
MATERIAL SAFETY DATA SHEET

Prepared by Envirologic Data
Portland, ME (207) 773-3020
May 1985

EMERGENCY TELEPHONE NUMBER: Massachusetts Poison Information Center
Boston, MA 1-800-682-9211

SECTION I. IDENTIFICATION

Material Name: Gasoline

Synonyms: Petrol, motor spirits, benzin.
TAS No.:. 8006-61-9

Molecutar Ferimula: CgHyp to CgHpg

SECTION II. FIRST AID PROCEDURES AND EMERGENCY TREATMENT

In all cases of poisoning, follow standarc procedures for poison
management, first aid, and cardiopulmonary resuscitation. Whencver
transporting a poisoned person to a hospital, bring the container, label,
or other information concerning the product {without delaying transport)
to assist medical personnel with diagnosis and treatment, Four different
routes of exposure and their respective first aid/poison managements are
outlinee below:

[ngestion:.,
5> Diiute the poison by offering and encouraging the person to drin
one or two glassfuls of water or mik. Do not use carbdonate
fluids. 0Oo not attempt to make the person vomit.

e all the Massachusetts Poison Information Center (1-800-682-9211).

'f you cannot reach the Poison [nformation Center, call or take tne
percon 03 the nearest hospital emergency department.

1.
N
s}
[

o lotity your superviser or health ano safety officer of this or any
30iLen 2xposSure. _
[nhalation:
o SLop esposure by moving person from contaminated area to clean air
araa,

o Ceil the Massachusetts Poison Information Center (1-800-682-9211).
5 tave somegono call a rescue unit or medical professional.
o If necessary, traneport parson to an emergency medical facility

Sromnuiv,

Copyricnt 1285 by cavirolegic Data, [nc.
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Wash off skin immediately with a large amount of water; use soap if

available.
o Remove any contaminated clothing and rewash skin.
Call the Massachusetts Poison Information Center {1-800-682-9211).

o Transport person to a medical facility as necessary.

0 Gently rinse eye immediately, using large amounts of water, for
fifteen minutes, if possible, with eyelids held open.

[f possible, have person remove contact lenses if worn; never permit
the eyes to be rubbed.

o Call the Massachusetts Poison Information Center (1-800-682-9211).

o Transport person to an emergency medical facility promptly as

necessary.

SECTION IIT., ACUTE TOXICITY

ELD Ratin

[Oral Toxicity): 2

Toxic Effect Levels:
Inhalation man LC; g 900 ppm {for L h)
Inhalation mammal LS g 30,000 ppm (for 5 min)

Signs and Symptoms
I ngestion: Burning of mouth, throat and stomach, inebriation,

vomiting, dizziness, fever, drowsiness, confusion. Aspiration during
vomiting may cause accumulation of fiuid in the lungs, rapid oreatning
or death.
Inhalation: Burning of nose and throat, drowsiness, dizziness, nausea,
numbness, nheadache, inebriation, central nervous system depression,
Skin: Itching, burning, irritation, blistering.
Eyes: I[rritation.

Exposure Limits
OSHA Standara(s): WNone
NIOSH Recommenaea Limit{s): None
ACGIH Recommended Limit{s): 300 ppm, 8-h TLV-TWA

500 ppm, STEL

SECTION IV. LONG-TERM ORGANISM THREAT POTENTIAL

Carcincaenicity
TARC, NTP/NCI, CAG, RTECS: No ingicstion of carcinogenic effects was

foung 1n standara references.

Mutagenicity
[ARC, RTECS: No indication of mutagenic effacts was found in standard

refrerences.

Teratogenicity
TARC. RTzeS: No indication of tleratcagenic effects was found in

standard rererences.

Copyright 1985 by Envirologtc Data, inc.
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Reproductive Effects
[ARC, RTECS: No indication of reproductive effects was found in

stangard references.

SECTION V. CHRONIC TOXICITY
Repeated or prolonged exposure may cause drying, dermatitis, and

allergenic sensitivity,

SECTION VI. PHYSICAL DATA

Molecular weight: MNot available

Boiling Point (at 760 nm Hg): 38-204°C (100-4C0°F)
MeTting Point (at /b0 mm Hg): Not available

Vapor Pressure (mm Ha) lat -12.6°C (9.32°F)]): 100
Vapor Density (Air=i}: 3-4

Specitic Gravity (water=1}: 0.8

Percent Volatile By volume: ~ 100

Evaporation Rate (butyl acetate =1): 1.1+

Sofubiiity in Water: [nsoiuble
Solvent Solubifity: Soluble in absolute alcchol, =ther, chloroform,

benzene.
Appearance and Qdor: Clear volatile liquid with characteristic oder.

SECTION VII. FIRE AND EXPLOSION HAZARD DATA

Flash Point (Method Used): -43 to -38°C (-45 to -36°F) (Closed cup)
Extinquisher Media: Ory chemical, carbon dioxide, foam.

Lower Upper

Flammable Limits in Air, percent bv voi.: 1.4 /.6

Autolanition Temperature: 280-456 L (536-853°F)

=

NFPA Faire Hazard: 3
Special Fire Fianting Procedures: Firefighters should wear

self-contained oreathing apparatus with full facepiece operated in
positive pressure mode and full protective clothing.
Unusual Fire and £xplosion Hazards: HIGHLY FLAMMABLE. Fumes may travel
great aistances to source or ignition and flash tack.

SECTION VIII. REACTIVITY DATA

Stability: Stable in closed containers at rcom temperature under normal

storage conditions.

HFPA Reactivity: 0O
[ncompatibiiities (Materials to Avoid): Strong oxidizing agents.

Hazerscus  llecomposition ¢roducts: When heated to decomposition mnay
roieate toxic vapoi s and qases of hydrocarbons, carbon monoxtde, and

caroer Jainxide.
Hararoous Polymeryzation: Does not oeocur,

Gopyright 1985 by Envarologic Data, Inc.
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SECTION IX. SPILL, LEAK OR DISPOSAL PROCEDURES

Actions To Take 1n Case of Spills or Leaks: Restrict from areas of
cpi1i1s or leaks persons not wearing protective equipment and clothing.
Eliminate sources of ignition. Ventilate area. Inform supervisor or
health and safety officer of any spill or leak. While protecting against
eye and skin contact and inhalation of vapors, contain spill. Prevent
leakage into confined spaces or sewer drains. Where feasible, absorb
liquid with vermiculite, sand, or other non-combustible absorbent
material. Collect in suitable container and cover.

Disposal Methods: Federal laws and requlations impose highly specific
requirements for disposal of toxic and otherwise hazardous materials.
Consult with your supervisor or health and safety officer regarding the
proper, legal disposal procedures for this substance. 0o not dispose of
potentially toxic or otherwise hazardous substances without appropriate
authorization. Prior to receiving institutional authorization, it may be
necessary to store spilled materials. To do so safely, carefully label
containers of materials, store in a cooil, dry location, and maintain
security of the storage area until official guidance is obtained.

SECTION X. SPECIAL PROTECTION INFORMATION

Respiratory Protection: Only NIOSH or MSHA approved equipment shouid be
used.
>300 ppm: Organic vapor canister gas mask or supplied air or
self-contained respirator with full facepiece.
Ventilation: Provide adequate explosion-proof general ventilation and
Tocatl exnaust ventilation to meet TLV recommendations.

Protective Clothing or Equipment:
0 10 prevent repeated or prolonged skin contact with liquig chemicals,

use impervious clothing, qgloves, face shields (eight-inch minimum),
splash-proof safety goggles, and other appropriate protective
clothing.

o Place clothing contaminated with liguids in closed containers for
storage until clothing can be discarded or decontaminated. If the
clothing is to be laundered or otherwise cleaned to remove the
chemical, the person{s) performing the operation should be informed
of the chemical's hazardous properties and of ways to minimize
gxposure,

2 A sarety shower cheuld be provided within the immediate work area
for emergsncy use where liquids may contact the employee's bedy.

2 An eyewash {ountain should be provided within the immediate work
area for emergency use where liquids may contact the employee's eyes.

SECTION XI. SPECIAL PROCEDURES AND PRECAUTIONS

Proceduraes and “ra2¢dulions Lo be Taken in Handling and Storing: Stere n
CICSCC CONTainGi s h Co0i, @y, weli-ventiidaled area awdy irom heat,

Cagyriaght 1985 by Envicologic Data, Inc.
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sources of igntition, and oxidizing agents. Do not smoke in areas of
handling and storage. Electrically bond and ground containers for

transfers to prevent sparks.
Other Precautions: Wash hands before eating, smoking or using toilet

facilities. Gontact lenses should not be worn when working with this
chemical.

DISCLAIMER: This document s based upen nformat:ion obtained from
numerous sources. Every reasonable effort has bheen made (s provide

reiiable data ana information; however, Envirologic Data cannot assume
responsibility for tne quality or validity of laboratery studies or other
data repartod n o the literature ar for the consaquences of iheir dse.

Copyr-grt L1985 by tnvirolegic Daca, [nc.
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MATERIAL SAFETY DATA SHEET

GENIUM PYUBLISHING CORPORATION
1145 CATALYN STREET
SCHENECTADY. NY 12393-1836 USA
(518) 377-8855

NC. 470

mIESEL FUEL OIL NO. 2-D

GINIIM PUBMENING CORP.
pate Ocrober 1981

OTHER DESIGNATIDHS: ASTM D975, CAS
MANUFACTURER: Avallable frozm many suppliers

SECTION . MATERIAL IDENTIFICATION
MATERIAL NAME: DIESEL FUEL OLL NO. 2-D
DESCRIPTION: Mixture of petroleux hvdrocarbons; & distillate oil of low sulfur comtent

# 068 476 346

SECTION (1. INGREDIENTS AND HAZARDS

HAZARD DATA

| %

plasgl Fuael 01l No. 2-D

Complex mixtuz= wf Pa

and aromacic hydrocarbuns™*
§ulfur concent

BanzeneX*®
xCurrent OSHA standard and ACCIH (198L1) TLV

«wDigsel fuels cend to be low in i
paraffinics. A min. Cacane No. at 40

raffinic, olefinic,

napnthenic

avomatics and high in
is requirsd

(ASTM D6L3).

*kks low benzene level reduces carcinegenic risk.
Fuel oils can he axempted under the benzene standard
A S A R PERANA

j
3-hr Twa Smg!mj*
(mineral oil arst)

>95

<0.5%
<100 ppH

TECTION 111, PHYSICAL DATA

Roiling poinc range, dug F, ==—""

Ca 340-675 Specific gravity (H

Selubilicy in water ——=7% ev——wm—-=~ nogliglible Cloud point (wax),
Viscosicy ac 40 ¢, ¢St m—mm—mm— T 1,9=4.1
Appearance and Odor: Clear, right liquid with a mild pacroleum odor.

0=1) ——-—- <0.86
fog G —- Ca 0

Extingulishing Media: Dry ehemical,
ro cool fire exposed concalners.

this will eonly scatter the fire.

ing.

SECTION [V. FIRE AND EXPLOSION DATA LOwWER | UPRER

*1asn roint and sechod aucoignition Temn. Flammabirity Limits in ALr

125F man (PM) ' >500F % by volure 0.6 7.3
Use a wager Spray

carbon dioxide, foam, water
Use a smathering technique for extinguishing fire

of this combuscible liquid. Do net use foreed water stream
Marerial is a OSHA Class

Firefighters should wear self-contained breathing apparatus an

spray.

directly on oil fire as
1T combustible 1iquid.
4 full proteccive cloth-

SECTION V, REACTIVITY DATA

and handling conditions.

gives (parcisl

This i3 a scable material Ia closed containers at roem temperature under norma
Tt does oot underge hazardous polymenization.
Incompatible with scrong oxidizing agentsi heating greacly incre
Thermsl -oxidative degradution may yiald various hydroecacbons an
oxidaticn produces), €O, and €O and 50..

1 storns%

gas fire hazard.
4 hydrocarbot deriva-

Copyran o 1784 b Publnblrg 42 el
ANT remperriad W ﬂlm'n-u—"nnw‘-t v CTTUsA o prouibleed.
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SECTION V1. HEALTH HAZARD INFORMATION TLY 5 mg/a® (Ciiey (See Secc IT)
coacencracions of vaper or mist can be irritacing to the respi-
ratory passages and can cauze the following sycproms: headsche, dizziness, nausea,
vomicing, and loes of coordinacien. Prolonged or repeaced skin contact nay cause irri-
tacion of the hair folllcles and block the sebaceous glands. This produces a rash of
acne pimples and apocs, usually on the arms and legs. (Good personal hygiene will pre-

Ifnhalacion of excessive

vent this).
Chemical pneumconitisc may rasult when ingescicn occurs and oil is aspirated in the lungs.
FIRST AID:
far 1% min. including under cyrlids.

Eye Concact: Flush thoroughly with running wated
3kin Concact: Remove contaminaced clothing., W.pe excess o

nffecie. area well with soap and water.
Inhalation: Remove to fresh air. Restore and/or support breathing as required.

Inmestion: Do not induce vomiring.
Saex medical assiscance for furcher

11 off with e dry cloth, Wash

rraatment, observaticn and support.

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

ks or spilla., Remave sources of heat or ignition.

Claan~up personnel to use protaccion against
liquid contact and vapor ot mist inhalatien. Comtain spill by dikizng. Small spills can
be conczined by uaing absorbants, such a& rags, S8CTaW, polyurechane foam, activated
carbon, and sand. Clean up spills promptly to reduce fire or vapor hazards.

DISPOSAL: Hay be disposed of by a licenased waste disposal company, OT by conctrolled in-

eineration or burial in an spproved land£411.
Follow Federal, State and Local regulacions. Report larze oil spills.

Notify safecty personnel of lea
Provide adequate ventilation.

SECTION VI1l, SPECIAL PROTECTION INFORMATION

ting or spraylng) may creatdq

Provide adequate ventilation where operating conditions (hea
Provide approved respiratary

axcessive vapors or miscs, Use exploaion~proof equipment.
appavatus for nomroutine or emergency use. Use an zopreved filter & vapot respirat: ¢
when vapor/mist concencrations are high. Wear procective rubber gloves and chemicil
safety glanses where contict with 1iquid or high mist conc. may occur. Additionc
suicable protective clothing may be required depending on working conditions. An eye+
vash fountain ehd washing facilities to be readily available near handling and use

areas.
Launder soiled or contaminated clothing before reuse (ac least weekly laundering of

work clothes inm recommended) .,

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

well-ventilaced ares away IrOm soulces oL
Protect ceontainmers from l

f electrical equipment.

Store in closed concainers in & cool, dry,
open £lame, heat, strong oxidizing agents, and ignicicn.
phyeical damage. Use non sparking tools and explosion=proo
Prevenc static electric sparks.

Avoid prolonged skin contact and breathing of vapors or mists.

No smoking in areas of use. Follow good hyglenic practice in t
Do not wear oil contaminated clothing. Do not put oily vags into pocke

poaed skin aress several times a day with socap and warm water when wor
DOT Classification: COMBUSTIBLE [LJIOIUID

DAanESU%éEES} copE:!,6,7,12 HIS q/] }
. t Wyl yim R 1A ‘. ! H
App O‘GI‘\L . CRD .Q‘M\

he uge of this material.
ts. Wash ex~
king with thia

JMM“-"“M"“v".‘w”w‘wm“‘_.‘“ ~
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MEDICAL REVIEW: 21 October 1981
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SPORT EMERGENCY TELEPHONE:

TAA

0
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surpl Tl y23 351l
CHEMICAL NAMES AND SYMONYMS: £33)a24-93303{CREMTREL)
HYCROCAREINS AND ACSITINGS
USE 0% DSSCAIPTION: FUEL Olb
Py T L L L L1 ey T X 2 2 L L o b d FY L 2L 2]
(FOR :ODITIONAL INFORMATION PLEASE coNT
vISCOSITY: AT 100 F, SUS AT 0 C, CS7
31.0-50.0 1.3-4.1
30ILING RANGE: 3. 1 300-550F SQLUBILITY IN WATER: NEGLIGIELE
N). 2 350-70CF
FLASH POINT:F (C) (ASTM D-93) VAPOR PRESSURE :MM HG 20C

*ree IO...”C...'......'..'..‘

TYPICAL CHEMICAL AND PHYSICAL PROPERTIES
ACT YOUR LOCAL MARKETING OFFiCcE.)

APPEARANCE
cLzAR Liculd
00CR: HYOROCARBON

RELATIVE DENSITY: 15/4C

0.82-0.87 N3, 1: 100(49) NO. 2: 123(52) 1.0
P Y S X 2 2 2 2 L 2 4 A bt e T R P2 2T 2 2 A LA b it INGRED IKNTS 000!.0.0"1‘.09'0.990.00.1-0'.0'0.".0.'90.0000'
o7 PCT £XPOSURE LIMIT (TWA): E£XPOSURE LIMIT
HAZAROQUS INGREDIENTS {APPROX) HG/M3 P SOURCE
PLTROLELM DISTILLATES 100 575 100 MOBIL
RECCMMENOED

NOTE: EXPOSURE LIMITS SHGWN ARE FOR GUIDANCE ONLY. FOLLOA APPLICABLE REGULATIONS.

* sesessrnees . ess FIRE AND EXPLOSION HAZARD DATA *eeswsscswowness
FLASH POINT: F(C) (ASTM D-93) FLAMMABLE LIMITS: NFPA CUQES:
NO.1: 100(40) NO 23 125(-52) LEL: NE UEL: NE HEALTH Q
EXTINGULSHING MEDIA: FLAMMABILITY 2
C02, FOAM, DRY CHEMICAL CR WATER FQc. REACTIVITY 0
SPECTAL FIRE FIGHTING PROCEDURES:
FIREFIGATERS MUST USE SELF-CONTAINED SREATHING APPARATUS.
UNUSUAL FIRE AND EXPLOSION HAZARDS:
MATERIAL IS COMBUSTIBLE. .
o wae » * - +~+ HEALTH HAZARD SIMMARY *** -
THRESHOLD LIMIT VALUE (IF £STABLISHED): NO TLY ESTABLISHED. MOBIL RECOMMENDS A TWA EXPOSURE LIMIT OF 100
PPM.
£FFECTS OF OVEREXPOSURE: SLIGHT SKIN IRRITATION. RESPIRATORY IRRITATION, DIZZINESS, NAUSEA, LOSS OF

POLYCYCLIC AROMATIC HYCROCARBONS (PCAH).

THIS PRODUCT HAY CONTAIN TRACE QUANTITIES GF
CME PCAH HAVE BEEN SUSPECTED

CONSCIOUSNESS.
NAL HYGIENE AND PROLONGED, AFPEATED CONTACT, S

UNDER CONDITIONS OF POOR PERSO

AS A CAUSE OF SKIN CANCER IN HLMANS .
»+e EMERGENCY AND FIRST AID PROCEDURES *+=** - -

EYE CONTACT: FLUSH WITH WATER.

SKIN CONTACT: WASH CONTACT AREAS WITH SOAP AND WATER.

INHALATION: REMOYE FROM FURTHER EXPOSURE. IF UNCONSCIQUSNESS QCCURS, SEEK IMMEDLATE MEDICAL ASSISTANCE AND
CALL A PHYSICIAN. IF BREATHING HAS STOPPED, USE MOUTH TO MOUTH RESUSCITATICN.

INGESTION: DO NOT INOUCE VOMITING. ADMINISTER VEGETABLE OIL. GCET MEDICAL ASSISTANCE. (NOTE TO

PHYSICIAN: MATERIAL IF ASPIRATED INTO THE LUNGS MAY CAUSE CHEMICAL PNELMONITIS. TREAT APPROPRIATELY)
. ssses REACTIVITY DATA »

-0 - - o

STABILETY: STABLE CONOITIONS TO AVOID: HEAT, SPARKS, FLAME AND BUILD UP OF STATIC ELECTRICITY.

[NCOMPATIBILITY (MATERIALS TO AvaID): STRONG OXIDIZERS
HAZARDOUS DECOMPQSITION PRODUCTS: CARBON MONOXIDE (CO) FROM INCOMPLETE CoMBUSTION.

HAZARDOUS POLYMERIZATION: WILL NGT OCCUR CONOITIONS TQ AVOID: NA

£D IN GOOD FAITH AS ACCURATE, 8UT WITHOUT GUARANTEE, CONDITIONS OF USE AND
5 ARE BEYOND QUA CONTROL; ALL RISKS OF USE OF THE PRODUCT ARE

IHEREFORE ASSUMED BY THE USER AND WE EXPRESSLY DISCLAIM ALL WARAANTIES OF EVERY KINO AND NATURE, INCLUDING
WARRANTIES OF MERCHANTASILITY AND FITNESS FOR A PARTICULAR PURPOSE [N RESPECT 7O VHE USE R SUITABILITY OF

TIE PRODUCT. NOTHING S [NTENDED AS A RECOHMENDATION FOR USES WHICH INFRINGE VALILD PATENTS OR AS EXTENDING
LICENSE UNDER vALID PATENTS. APPROPRIATE WAANINGS AND SAFE HANOL ING PROCEDURES SHIULD BE PROVIDED T0

HANCLERS AND USEAS.

.......'........'...’.-'

[NFORMATION GIVEN HEREIN I3 OFFER
SUITABILITY OF THE PRODUCT FOR PARTICULAR USZ
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miiumi wriLld AS mzuLiRiy JU AeemURMIALL AULROMTTICE 1N CASE UF ACCIDEIST O XQRD S¥ILL WITIFY
ura[asC (Qno) £24-730%. U.S. CI3ST A1s20 FEGRATIONS REITUIZD IwMIDIaT AIPORTING OF SPILLS THAT CSUD
EinH ANY WATZRAAY [NCLUDING TNTERSITIEST ORY CRECHS. C2AST SUARD TOLL FRIZEL NIMBER B30-424-2802.
2300IDURES IF MATEZRIAL L2 ATILCASID O SPILLED:
ADSNZS 0% FIEZ RETAADANT TRZATED SAWILST, DIATIMATIAUS TA3TH, £7C. SHOVEL UP AND DISPDSE QF AT AN

N ACTOADANCE WITH CLEBENT APPLICASLE LAWS AND FEGULATIONS, AND PROJUCT

—

APPROPRIATE WESTE OISPOSAL FATILITY
CHARACTERISTICS AT TIME OF DISPISAL.
WASTE MANAGIMENT:

OISPOSE OF WASTE BY SUPTRVISED [NCINEMATION IN COMPLIANCE WITH APPLICASLE LANS AND RELULATIONS.
ssesvesecssressrsssss SPECIAL PROTECTION INFORMATION

porararare e 2 2T 2T T LR L T2 LA D N R R T L 2 2 A i
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£YE PROTECTION: WO SPECIAL EQUIPMENT ATOUIRED.
SiIn PROTECTION: IF PROLONGEC OR REPEATED SHIN CONTACT IS LIKELY, CIL IMPERVIOE

¢A0D PERSONAL HYGIENE PRACTI £ES SHIULD ALWAYS B8E FOLLOASD.

GLOYES SHOULD BE WORN.

preornaTAnY URQTECTICH: KD CPITIAL RIGUIREMENTS UWIOIR SRDINARY CoNSITIONS OF USD AN WITH ADZQUATT
VENTTLATION.

VENTILATION: VORTILATION NCSINASLE AND ECQUIPIENT SHIULD 3% EXPLOSICH PROOF. USE IN WELL VENTILATED ARLA.
JTHER: NA

eeeeserseresssesssssseressonasssesesesss  SPICIAL PRECAUTIONS *° vess serseesssrassssrensres

STORED MATERIAL MUST AE LABELED AS: COMBUSTIBLE.
STORAGE: STURE IN A COOL AREA.

ACUTE
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ORAL TOXICITY: (RATS)

SLIGHTLY TOXIC (ESTIMATED) -~
DERMAL TOXICITY: {RABBITS)

NONTOXIC (ESTIMATED) -- BASID
[NHALATION TOXICITY: (RATS)

SLICHTLY TOXIC (ESTIMATED) --
£YE IRRITATION: {RABBITS)

EXPECTED 10 GE NON-IRRITATING

SKIN IRRITATION: (RABBITS)
HAY CALSE SLIGAT IRRITATION ON PROLONGED OR REFEATED CONTACT.

-~ BASED ON TESTING OF SIMILAR PRODUCTS AND/OR THE COMPONENTS.

3ASED) ON TESTING OF SIMILAR PRODUCTS AND/OR THE COMPONENTS.
SN TESTING OF SIMILAR PRODUCTS AND/OR THE COMPONENTS.
SASED ON TESTING OF SIMILAR PRODUCTS AND/OR THE COMPONENTS.

-~ BASED ON TESTING OF S1MILAR PRODUCTS AND/OR THE COMPONENTS.

SUBACUTE AND MUTAGENICITY (SUMMARY)
NO INFORMATION AVAILASLE

CHRONLC OR SPECIALIZED (SWMMARY)

THIS PROCUCT MAY CONMTAIN TRACS CUANTITIES OF POLYCYCLIC SROMATIC HYDROCARBONS, SOME OF WHICH HAVE

§CEN SHOWN TO CAUSE SKIN CANCER IN LABORATORY ANIMALS AFTER PROLONGED, REPEATED SKIN CONTACLT.

OTHER DATA
NA

ENVIRONMENTAL AFFAIAS AND TOXICCLGSY DEPT. ' REVISED:

MANAGER OF PRODUCT SAFETY INFURMATICN, PHONE: &09-737-53%6 3/1/84
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BENZENE

MATERIAL SAFETY DATA SHEET

Prepared by Envirotogic [Data
Portland, ME (207) 773-3020
September 1984

EMERGENCY TELEPHONE NUMBER: Massachusetts Poison Information Center
Boston, MA 1-800-682-9211

SECTION [. IDENTIFICATICN

Material Name: Benzene

Symonvms: Benzol; phenyl hydride; cyclohexatrine
CAS o.: 71-43-2

Molecuiar Formula: CgHg

SECTION II. FIRST AID PROCEDURES AND EMERGENCY TREATMENT

In all cases of polsoning, follow standard procedures for polscn
management, first aid, and cardiopulmonary resuscitation. wWhenever
transporting a poisoned person 0 a hospital, bring the container, label,
or otasr information concerning the product (without delaying transport)
tc assist medical personnel with diagnosis and treatment. Four different
routes of exposure and their respective first ard{poiscn managements are
outiinea below:

[ngestion:
5> oilute the poison by offering and encouraging the person L0 dr 1nk
one or two glassfuls of water or mitk. Do not use carbonated

fluids .- Do not attemot to make the person vomit.

o Call the Massachusetts Poison Information Center (1-800-632-9211;.
[f you cannot reach the Poison Information Center, call or take tne
aerson to tneg nearest hosprtal emergency department.

o otify your supervisor or health and safety orficer of this or any
201501 exposure.

Copyriant L824 by Lavarelogic Data, Inc.
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Inhalation:
0 Stop exposure by moving person from contaminated area to clean air

area.
Call the Massachusetts Poison [nformation Center (1-800-682-9211}.

o Have someone call a rescue unit or medical professional.

o If necessary, transport person to an emergency medical facility

promptly.

[f material is a powder, brush away using a cloth.

0 MWash off skin immediately with a large amount of water; use soap if
available.

0 Remove any contaminated clothing and rewash skin.

o Call the Massachusetts Poison Information Center (1-800-682-9211).

o Transport person to a medical facility as necessary.

e

fifteen minutes, if possible, with eyelids held open.
[f possible, have person remove contact lenses 1f worn; never permit

the eyes to be rubbed.
Call the Massachusetts Poison Information Center (1-800-682-9211).

Transport person to an emergency medical facility promptiy as
necessary.

0 Gently rinse eye immediately, using large amounts of water, for
o}
0
0

SECTION [II. ACUTE TOXICITY

ELD Ratinag Oral human T3 g 130 mg/kg
TOral Toxicity): 2 Inhaiation human LCyq 20,000 ppm for 5 min
Inhatation human TCig 100 ppm
Unknown* man LD g 194 mg/kg
Oral rat LDgg 4,894 mg/kg
Oral mouse L0gq 4,700 ma/kg

*Exposure route not reported

Signs and Symptoms
inaestion: [rritation of mouth, throat, and stomach. See 1nhalation

for other symptoms.
Inhalation: Lethargy, headaches, decreased cell counts, bronchitis,
pneumonid, and collapse.
Skin: I[rritation
Eyes: [rritation
Exposure Limits
OSHA Standard{s): 10 ppm, 8-h TWA
25 ppm, Ceiling
50 ppm, Peak 10 min in any § h
NIOSH Recommended L imit(s): 10 ppm, Ceiiing in 1l h
ACGIH Recommenaed Limit{s): 10 ppm, 8-h TLV-TWA
25 ppm, STEL

Copyrignt 1984 by Enviratogic Data, [nc.
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SECTION IV. LONG-TERM ORGANISM THREAT POTENTIAL

Carcinogenicity
[ARC. Limited evidence of carcinogenic effects in animals. Sufficient

evidence of carcinogenic effects in humans.
NTP/NCI: NTP/NCI has reported carcinogenic effects.
TAG: CAG has reported carcinogenic effects.
RTECS: Carcinogenic by RTECs criteria based on cases of leukemia in
humans and rats. Carcinogenic by RTECs criteria in mice.

Mutagenicity
TARC:  Not mutagenic in bacteria, yeast, insects, or mouse 1ymphoma
Cells. Chromosomal anomalies in humans, rats, and mice were observed.
RTECS: Positive mutagenic responses in bacteria, mice, rats, and
~iop1ts were observed. DNA damage and chromosomal breaks in humans

were observed,

Teratogenicity
TARC: T1ail abnormatities, cleft palate, and absence of the Tower Jjaw

were defects observed in mice. 8rain and skeletal defects in rats were
observed. Other studies did not show teratogenic effects.

QTECS: Abnormalities of the musculoskeletal system and other effects
on_tne newborn were observed in rats and mice.

peproguctive Effects
TARC: Alteracion of estrus cycles in rats was observed. Increased

testicular weight and degeneration of the seminiferous tubules in rats,
guinea pigs, and rabbits were observed. Fetotoxicity in rats and mice
were observed.

ATECS: Fetotoxicity, post-impiantation mortality, and exira embryonic
Structures in rats and mice were observed. Pre-implantation mortality,
fetal death, and other fetal effects in mice were observed.

SECTION V. CHRONIC TOXICITY
Appetite Tloss, weight loss, fatigue, muscle weakness, headaches,

dizziness, nervousness, irritability, anemia, jirreversible blood changes,
and damage to the heart and liver.

SECTION VI. PHYSICAL DATA

Molecular weight: 78.12

Bailing POInt (at 760 mm Hg): 80°C (176°F)

MaTting Point (at 760 mm AQJ: 5.5°C (42°F)

Vapor Pressure (mm Ag) [at 20 C (63°F)]: 74.6

Vapor vensity (Air=l): <Z.//

Specitic Gravity (watersl): 0.879

Percent volatile By Volume: 100

Fvaporation Rate (butyl acetate =l): 1

Noijuoility in wWater: Soluble

TaTvent Solubitity: Miscible with alcohol, chloraform, ether, carbon
disuitide, caroon tetrachloride, glacial acetic acid, acetone, oilts.
appzarance and Odor: Clear, colortess, flammable liquid with an odor

tfresnoid of 3 ppm.

fapyoizht 1084 by Eavaenlogic Oata, . ’ng
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SECTION VII. FIRE AND EXPLOSION HAZARD DATA

Flash Point (Method Used): -11°C (12°F) (closed cup)
Extinquisner Media: Water fog, carbon dioxide, dry chemical, foam
Lower Upper

Flammable Limits in Air, percent by vol.: 1.3 /.4
Autoignition lemperature: 80 L (176 F)

NFPA Fire Hazard: 3
Special Fire Fighting Procedures: Use blanketing technique to smother

Fire. wWater stream w111 scatter fire. Water spray may be used to cool
fire-exposed containers. Firefignters should wear self-contained
breathing apparatus and protective clothing.

Unusual Fire and Explosion Hazards: Explosive and flammable mixtures
with air may be formed at room temperature. In a fire situation it is a
severe explosion hazard. Vapors may flow a distance along surfaces to

ignition sources and flash back.

SECTION VIII. REACTIVITY DATA

Stability: Stable under normal conditions of handling and storage.

NFPA Reactivity: O

Tncompatibilities (Materials to Avoid): Strong oxidizers such as ozone,
permanganate, sulfuric or nitric acias, potassium peroxide, and sodium

peroxide.
Hazardous Decomposition Products: Oxides of carbon and nitrogen

Hazaradous Polymerization: Does not occur

SECTION IX. SPILL, LEAK OR DISPOSAL PROCEDURES

Actions To Take in Case of Spills or Leaks: Restrict from areas of
Sp1ils or leaks persons not wearing protective equipment and clothing.
Eliminate sources of ignition. Ventilate area. Inform supervisor or
health and safety officer of any spill or leak, While protecting against
eye and skin contact and inhalation of vapors, take the following steps:

o Solid: Shovel or sweep solid into suitable container, and cover.

o Tiguid: Contain spill. Prevent leakage into confined spaces or
sewer  drains. Where feasible, absorb 1liquid with paper towels,
vermiculite, sand, or other non-combustible absorbent material.
Collect in suitable container and cover,

o Gas: Ventilate area to keep gas concentration below flammability
Timtt, Stop the gas flow. If leak cannot be stopped, move
container to safe place in open air and aliow to empty.

Disposal Methods: Federal laws and regulations impose highly specific
requirements for disposal of toxic and otherwise hazardous materials,
Consult with your supervisor or health and safety officer regarding the
proper, legal disposal procedures for this substance. Do not dispose of
potentially toxic or otherwise hazardous substances without appropriate

Copyright 1984 by Envirologic Data, Inc,
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authorization. Prior to receiving institutional authorization, it may be
necessary to store spilled materiais. To do so safely, carefully label
containers of materials, store in a cool, dry lTocation, and maintain
security of the storage area until official guidance is obtained.

SECTION X. SPECIAL PROTECTION INFORMATION

Respiratory Protection: Only NIOSH or MSHA approved equipment should be
Used.  Minimum respiratory equipment required for vapor:
<50 ppm: For short periods, canister or cartridge type respirators
with full facepiece.
For emergencies or when concentration is unknown, selif-contained
breathing apparatus should be used.
yentilation: Provide general and local exhaust ventilation to comply
with TLV requirements.

Protective Clothing or Equipment:
5 1o prevent repeatea or prolonged skin contact with 1iquid and solid

chemicals, use impervious clothing, gloves, face snhields (eight-inch
minimum), splash-proof safety goggles, and other appropriate
protective clothing,

o Place clothing contaminated with 1liguids or solids in closed
containers for storage until <c¢lothing <can be discarded or
decontaminated. [If the clothing is to be launderea or otherwise
cleaned to remove the <chemical, the person(s) performing the
operation shouid be informed of the chemical's hazardous properties
and of ways to minimize exposure.

o A safety shower should be provided within the imnediate work area
for emergency use where liguids may contact the employee's body.

0 An eyewash fountain should be provided within the immediate work
area for emergency use where liquids or solids may contact the

employee’s eyes.

SECTION XL. SPECIAL PROCEDURES AND PRECAUTIONS

Procedures and Precautions to be Taken in Handling and Storing: Store in
well-ventilated area away from ox1d1zing agent$s and sources of heat and
ignition.

Other Precautions: Use extreme caution when handling this chemical. It
has Deen shown to cause cancer in humans. Do not smoke in areas of use.

DISCLAIMER: This document 1is based upon information obtained from
numerous sSources. Every reasonable effort has been made to provide

reliable data and information; however, Envirologic Data cannot assume
responsibility for the quality or validity of laboratory studies or other
data reported in the literature or for the consequences of their use.

Copyright 1984 by Envirologic Data, Inc.
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SECTION !|. MATERI[AL I[DENTIFICATIOH
MATERIAL MAME: ZITHYL RENZIENE

OTHF2 DESICHATIONS: Phanylethane, Echyibanzol
MANUFACTURER: Awvailable from several sugplier

Cid3CeHs, CASY GOO 100 &l

v
e
- e

a

HA2ARD DT

ez 100 | 8ehz Twa 100 py=t

SECTION i!. INGREDIENTS AND HAZARDS

Ezhyl Benzene

xCurrent OSHA permissadle exposure lever., A Stancazcd Yuman, inhkalazzios
was provosed by OSHA in Qetober 1673 walch inciudes TCLlo 100 pom fck
an actian levael of 32 ppm, aad detalled recJdiremants B hy {rrrizitigs)
of monizaring, medizal survelllance, emrlcyee train- Rat, Oral LDs53
, wacn exposure exceads S0 zpo. it hes noc 350 Taleg

ing, ei¢.
vet issued as a leral recuirement .

SECTION 111, PHYSICAL DATA

Boilifg poinc ar L atm, Jeg € -- 136 Szecifiz gravicy 2074 e LT
Vapor pressure at 25.2 C, mm Hg - 10 Velaciles, % ~me=-= —————————— ca %3
Vapor densicy (air=1) -~———-===- -= 3.66 Evaporation rate {Budc=i) =---- <1
Water solubility ac 20 C Weo % - 0,015 Heltinz poine, deg C ==—=- ————— w33

Malecular weight ==——r-——-==-=- 105.16

Appearance & Odor: Cledr, colorless Lizdxd with an aromatic hydrocarbon 0dar.

SECTION IV, FIRE ANnD EXPLOSION DATA }L:HER os=w
[ Tlocn Pairc ara Wernoe Autotenicisn Tesp. | Tlammaoiezcy Limics in a3z |

3 F (15 C) (closed cupl 810 F (432 Q) Yolume X | -.0 b.7

Extinguisnhing media: Carben dioxide, dvy chealcal or Malcohol® foam. & watep satay

may be ineffective to put aut fire, but may be used to cenl fire~expssad containe
A stream of watat can spread fire of burning liguid.

This is 4 flammable liguid (OSHA Class I2) which can readily form expiosive miuIures
wich air, especially vhen heartec. Heaviec-than-air vaoors can flow aiong suriaces
to reach distant ignition Sources, anc then flash back. Firefighrers shoulc use
s?ir—uontaxncd breacaing equipment anc eve proteciica to fight fires 1a gncicsed
olaces.

SECTION Vv, REACTIVITY DATA

This material 1s scable in storage in clesed containers ac rog= fempuracure. Iz
does net polymerize,

This flasmable macterial should be kept separated from oxidizing agents, sirang aclds
and bases and ammonia. Thermal-oxidacive degracaiion can produce toxic products,
including carbon menoxide.

Capprynt 19%4 G fuwmn Fublivhing 1, of deritos - .
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SECTION V1. HEALTH HAZARD |[MFQRMATICN TLY 100 annp

Excassive excesyre o vapors wili 4rrifale the £ves 4ny mUS2uS mersrTancs of the
uoper respliratory tract., Sustained nigh lovels tin produca heacsene, depression
¢f Tlhe central NErVOUSs §YSLeD, NartQsis 2nz cema.
Jigquid coptacs L3 irricacing to tha eyes anc irrizicion an 4 defateing to the skin,
leacing to de-“ tizis on prolonged ar rencatac expa Sur‘b. Ingestion may lead co
asplration of lzquid intc the luags small a=eunts of aspirated ethyl benzene
cause extensive edema and hamorrhage of unz rlssue, FIZST AIDt

fve_comtast: Wash eyes well with plenev of runninz wacar. Cec =edical help 1f

irritation persiscs.

Skin sontact: Wash exposed arecas of skin. reove contardnated elothing,

Iotzincien: Pemove vietim to fresn air.  Sesiare treatatnmg 45 racessary,  Gec

rmedical help for sarious e.pagcre.

ingaseion: Ger prompr wmecical help! (”hc danger o asgiraving ethvl benzene inte

the lungs indicates medlcal cirwetian bedfere induclinz vomiting.)
SECTION Vil., SPILL., LZAK, AMD LISPGSAL FROCINURES

Perssnnel {avolveu In leak cr spill contras amd ¢ledn-us mus: usu proteceive equip-
ment t2 aveoird inhalatien of s300vrs and ceoatar: wicn lieculd., Eliminace fpnicicn
ssuvees,  Frovide maximul vxolasleneprao’ veatilazion.

Plok-up soiiled material for racovery eor <iszusal., 2bscors wirn sand, scze. for dis-
peeal in g sanmizary lancifl) or with pazer tovels or clarhs fer Surning, Water
can se wsed o flush liguid away frow sansitive avteas tc spectal cacch basins oy
Zround, dut nUt 14O Sduwer o surface wa

QLEFOSAL:  Serap material can be burned in approives iacinerators in accerdance wigh

Tederal, Stazes are local recuiatiuss

SECTICH VIIL. SPECIAL PROTECTICON [NFC2MATION

Provide expolesisn-proaf genaral and local wxhourt wenriliatisn Lo meer TLV regquire-
MEfils.  Approved resdlrators must be avarichle for nn*-rouc'"s ar wmuTgency use.
A full fice raspiracor wicn ocyanie vanor 1€z can be usked up to 1000 ppm; oa
248 masX wiin v:snuiu vasoe? e3nister ca oD Lo 5040 gams a salf-concaiced
respirator i1s needed for high and unan;ﬁ ancrazl af vaper.

Use Limpervicus gioves and <lofning asad a fas= s-t1elld to evant reFE1Cud or prolonyss
chRtacs u‘tn the liquid, |hero aulasnlﬂg 15 rassibia emical gogzles should be
usad, lothing centaninatald with ezhvl Senzeone s~auld he prumpely raunved and o

reused until free of the contaminanc.
Exposures abeve the action livel, liauld concact, cr warkl ag whera firve and explesic

hazards exist Qay Tequire lasiitullng emplever Cral 7, medical surveillance,
vapor contentration monicoriag, record xeeping, eze. when Che pProposed staﬁddrd

ts5ues,

—
~

d

SECTION [X, SPECIAL PRECAUTIONS AND CCMMENTS

Stare this macterial in cightlv clusea ceoacainers L= cool, well-ventilatea areas,
away f“r“ oxicizing aﬁuutq hear and soufces of nitien.  Usoe awn-sparking coolq
arcund this macerlal. Contawvners mesc oe -lerttzhsll: bouded ana §rounded for
transters of liquid, Usc safecy cans fer small amoumes. N¢ Smoking! where this
naterial {5 scored or used,

Screen wvorkers fur history of kidney, liver, skta and luar preblems which could giv

lncreased sensativicy anmc risk in echyl benzene expusure,

Avoid breachineg of vapors and concace with liauid, Do noz i=zest. Chranic proper-

1

tles are et fu‘.l',‘ ‘&.‘I.OL-'.“.: usc wlon care,
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TOLUENE
MATERIAL SAFETY DATA SHEET

Prepared by Enviroiogic Data
Portland, ME (207) 773-3020
Revised September 1986

EMERGENCY TELEPHONE NUMBER: Pittsburgh Poison Information Center
Children's Hospital of Pittsburgh
Pittsburgh, PA {1-412--581-6669)

SECTION I. [IDENTIFICATION

Material Name: Toluene
CAS Ho.: 108-88-3
Synonyms: Toluol; methylbenzene; methacide; phenylmethane; methylbenzol

MoTecuiar Formula: CgHgCH3

SECTION II. FIRST AID PROCEDURES AND EMERGENCY TREATMENT

In all cases of poisoning, follow standard procedures for poisoning,
first aid, and cardiopulmeonary resuscitation. whenever transporting a
poisoned person to a hospital, bring the container, label, or other
information concerning the product {without delaying transport) to assist
medical personnel with diagnosis and treatment. Four di fferent routes of
exposure and their respective first aid/poison managements are outlined

below:

Ingestion:

o Dilute the paison by offering and encouraging the person to drink
one or two glassfuls of water or milk. Do not use carbonated
fluids. 0o not attempt to make the perscn vomit.
~all the Pittsburgh Poison Information Center {1-412-681-6669).

If you cannot reach the Poison Information Center, call or take

the person t¢ tie nearest nhospital emergency department. _

o MNotify your supervisor or health and safety officer of this or any
poison exposure.

[nhalation:
0 Stop exposure by moving person from contaminated area to clean air

aread.

(]

Copyright 1986 by Envirciogic Cata, Inc. 1019
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o Call the Pittsburgh Poison Information Center (1-412-681-6669).
Have someone call a rescue unit or medical professional.
1f necessary, transport person to an emergency medical facility

promptly.

(=} a]

Skin:

o Wash off skin immediately with a large amount of water; use soap
if available.

o Remove any contaminated clothing and rewash skin.

o Call the Pittsburgh Poison Information Center {1-412-681-6669).

o Transport person to a medical faciiity as necessary.

o Gently rinse eye immediately, using large amounts of water, for
fifteen minutes, if possible, with eyelids held open.

o If possible, have person remove contact Tenses if worn; never
permit the eyes to be rubbed.

o Call the Pittsburgh Poison Information Center (1-412-681-6669).

o Transport person to an emergency medical facility promptly as

necessary.

SECTION III. ACUTE TOXICITY

Exposure Routes: Primary routes of exposure are via inhalation of vapors
and contact with liquid in skin and eyes.

Toxic Effect Levels: Innalation human TCLp 200 ppm
Inhalation human TCyg 100 ppm
Oral rat LDsg 5,000 mg/kg

Inhalation rat LCLQ 4,000 ppm { for & h)
Inhalation mouse LCgg 5,320 ppm {for 8 h)
Signs and Symptoms:
Thgestion: 1lrritation of the digestive tract; central nervous system
depression, headache, dizziness, fatigue, muscul ar weakness,
incoordination, collapse and coma.
Inhalation: Headache and slight drowsiness at 100 ppm, fatigue,
nausea and itching skin at 100-200 ppm, anesthetic effects and
respiratory tract and eye irritation above 200 ppm.
Skin: Irritation.
Fyes: Irritation, reversible corneal burns.
Exposure Limits:
OSHA standard(s): 200 ppm, 8-h TWA
300 ppm, Ceiling
500 ppm, Peak for 10 min
NIOSH recommended 1imit(s): 100 ppm, TWA
200 ppm, Ceiling for 10 min
ACGIH recommended limit{s): 100 ppm, 8-h TLV-TWA
150 ppm, STEL

SECTION IV. LONG-TERM ORGANISM THREAT POTENTIAL

Carcinogenicity
TARC. NTP7WCL, CAG, RTECS: No indication of carcinogenicity was found

in standard references.

A peieshdt 1A by Cnvirnlggic Nata  Iarc 1014
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Mutagenicity

TARC - IARC Monographs have not reported mutagenic effects.

RTECS: Positive mutagenic reponses were observed in bacteria and in
rat cells -

Teratogenicity
TARC: IARC Monographs have not reported teratogenic effects.
BTECS: Developmental abnormalities in the musculoskeletal system of
rats and in the craniofacial region of mice have been observed.
Reproductive Effects
TARC: 1ARC Monographs have not reported reproductive effects.
RTETS: Fetotoxicity was observed in rats and mice, and fetal death was
observed in mice.

SECTION V. CHRONIC TOXICITY

Possible dermatitis, drying, and cracking of the skin may result from
repeated or prolonged skin contact. Liver and kidney injury may
occur after prolonged exposure.

SECTION VI. PHYSICAL DATA

Molecular weight: 92.1 .

Boiling Point (at 760 mm Hg): 110.6 € (231°F)

WeTTing Point (at 760 mm Hg):  -95°C  {-139°F)

Vapor Pressure (wm Hg) [at 20 C (68 F)j: 22

Vapor Density (Air=1): 3.16

Specific Gravity (water=1): 0.866

Percent volatile By volume: 100

Fvaporation Rate {butyl acetate =1): 2.24 \

SoTub 1Tty in Water: 0.05 g/1009 of water, at 20 C (68 °F)

Solvent Sojubility: Soluble in acetone, miscibie in absotute alcchol,
ether, and cnloroform,

Appearance and Odor: Water white liquid with a characteristic aromatic
odor, wnose recognition threshold {unfatigued) is 2-5 ppm (100
percent of test panel). Odor detection is unsatisfactory for safety

because of fatigue.

SECTION VII. FIRE AND EXPLOSION HAZARD DATA _

Flash Point (Method Used): 4°C {40°F) (closed cup)

Extinguisher Media: C(Op, dry chemical, foam, water fog.

Lower  Upper

Elgm@ab]e Limits in Air, percent by vol.: 1.27 /7.1

Autoignition lemperature: 480 C (896 F)

NFPA Fire Hazara: 3

Snecta; Fire Fighting Procedures: Self-contained breathing apparatus

ana cye protection should be worn.

Unusual Fire and Explosion Hazards: At room temperature toluene emits
vapors that can form flammable mixtures with air. When exposed to
heat and flame it is a dangerous fire hazard and a moderate explosion

T hEalBe!
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hazard. Vapors can flow along surfaces to distant ignition sources, then
flash back.

SECTION VIII. REACTIVITY DATA

Stability: Stable under normal storage conditions and handl ing.

NFPA Reactivity: O

Tncompatibility (Materials to Avoid): Strong oxidizing agents, sparks or
open flames. Nitric 3c7d and toiuene, especially when combined with
sulfuric acid, will produce nitrated compounds which are dangerously
explosive.

Hazardous Decomposition Products: Oxides of carbon and nitrogen.

Mazardous Polymerization: Uoes not occur.

SECTION IX. SPILL, LEAK OR DISPOSAL PROCEDURES

Actions To Take in Case of Spills or Leaks:
Mastrict from areas of spills or leaks persons not wearing protective

equipment and ciothing. £1iminate sources of ignition. VEntilate

area. Inform supervisor or health and safety officer of any spill or

leak. While protecting against eye and skinn contact and innhaiation
of vapors, take the following steps:

o Liquid: Contain spill. Prevent leakage into confined spaces or
sewer drains. Where feasible, absorb Tiquid with vermiculite,
sand, or other non-combustible absorbent material. Contaminated
absorbent material should be stored away from sources of heat and
ignition.

o VYapor: Ventilate area to keep vapor concentration below lower
flammability limit.

Disposal Methods:
o small quantities: dispose of absorbed material, i.e. vermiculite,

dry sand, earth or a similar material in a secured sanitary
1andfill or atomize in a suitable combustion chamber.

o Large quantities: dispose via a 1icensed waste disposal company.
Follow federal, state and local regulations.

SECTION X. SPECIAL PROTECTION INFORMATION

Respiratory Protection: Only NIOSH or MSHA approved equipment should be
Used. Minimum respiratory protection required for vapor:
> 200 and <500 ppm: Chemicai cartridge respirator witn arganic
vapor cartridge(s}; or supplied air respirator; or self-contained
breathing apparatus.
<1000 ppm: Chemical cartridge respirator with full face-piece and
organic vapor cartridge(s).
<2000 ppm: Gas mask with chin-style or front- or back-moun ted
organic vapor canister; or suppl ied-air respirator with full
facepiece, helmet or hood; or self-contained breathing apparatus
with full facepiece.
>2000 ppm or entry and escape from unknown con i .
contained breathing apparatus with full Facepigggtgggigiga i§81f

pnvirologic dara
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pressure demandor other positive pressure mode; or combination respirator
which includes Type C supplied-air respirator with full facepiece
operated in pressure-demand or other positive pressure or continuous-f1ow
mode and auxiliary self-contained treathing apparatus operated in
pressure-demand or other positive pressure mode.

Ventilation: Provide general dilution or local exhaust ventilation to
comply with OSHA Standards. yentilation fans and other electrical
service must be nonsparking and explosion proof. Exhaust hoods should
have >100 LFM face velocity and be designed to capture heavy vapors.
Protective Clothing or Equipment:

o T¢ prevent repeated or prolonged sk in contact with the liquid, use
impervious clothing, gloves, face shields, (eight-inch minimum),
splash-proof safety goggles, and other appropriate protective
clothing.

o Place clothing contaminated with the 1iquid in closed containers
for storage until it can be discarded or until provision is made
for the removal of the chemical from the clothing. If the
clothing is to be laundered or otherwise cleaned to remove the
chemical, the person performing the operation should be informed
of the chemical's hazardous properties and ways to minimize
exposure.

o A safety shower should be provided within the immediate work area
for emergency use where liquid may contact the employees body.

o An eyewash fountain should be provided within the immediate work
area for emergency use where the liquid may contact the employee's

eyes .

SECTION XI. SPECIAL PROCEDURES AND PRECAUTIONS

Procedures and Precautions to be Taken in Handl ing and Storing: Store in
Cool, clean, well-ventijated area away Trom SOUrCES of neat and
jgnition and away from oxidizing agents. Use nonsparking tools and
safety ‘cans for handling small amounts. Use ground and bond me tal
containers for liquid transfers to prevent static sparks and protect
contaniers from physical damage.

Other Precautions: 0o not wear contact lenses or smoke in areas of
storage or use. Avoid contact with skin and eyes. Alcohol use may
aggravate the narcotic and blood effects.

DISCLAIMER: This document is based upon information obtained from
mumerous sources. Every reasonable effort has been made to provide
reljable data and information; however, Envirologic Data cannot
assume responsibility for the quality or validity of laboratory
studies or other data reported in the literature or for the
consequences of their use.
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XYLENE
MATERIAL SAFETY DATA SHEET

Prepared by Envirologic Data
Portland, ME (207) 773-3020
Revised January 1986

EMERGENCY TELEPHONE NUMBER: Pittsburgh Poison Information Center
Children's Hospital of Pittsburgh
Pittsburgn, PA 1-412-681-6669

SECTION I. IDENTIFICATION

Material Name: Xylene

Synonyms: Dimethylbenzene: xylol
CAS No.: 1330-20-7

Molecuiar Formula: CgHa(CH3)2

SECTION II1. FIRST AID PROCEDURES AND EMERGENCY TREATMENT

In all cases of poisoning, follow standard procedures for poison
management, first aid, and cardiopulmonary resuscitation. Whenever
transporting a poisoned perscn to a hospital, oring the container, label,
or ather information concerning the procuct (without delaying transport)
to assist medical personnel with diagnosis ana treatment. Four different
routes of exposure and their respective first aid/poison managements are
outlinea below:

Ingestion:
0 Dilute the poison by offering ana encouraging the person to drink

one or two glassfuls of water or milk. Do not use carbonatea
fluids. Do not attempt to make the person vomit.

o Call the Pittsburgh Poison Information Center (1-412-681-6669). I[f
you cannot reach tne Poison [nformation Center, call or take the
person to the nearest hospital emergency department.

o Noti1fy your supervisor or healtn and safety officer of this or any
po1son exposure.

Inhalation:

D Stop expasure by moving person from contaminated area to clean aimr
area.

o Call the Pittsburgh Poison Information Center (1-412-681-6669).

o Have someone call a rescue unit or medical professionat.

o If necessary, transport person td an emergency medical facility

promptly.

Copyright (986 by Envirologic Data, Inc.
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skin:
o If material is a powder, brush away using a cloth.
o Wash off skin immediately with a large amount of water: use soap if
available.
o Remove any contaminated clothing ana rewash skin.
Call the Pittsburgh Poison Information Center (1-412-681-6669}.

0
o Transport person to a memcal facility as necessary.

o0 Gently rinse eye immediately, using large amunts of water, for
fifteen minutes, if possible, with eyelias hela apen.
o If possible, have person remove contact lenses if worn: never permit
the eyes to be rubbed.
Call the Pittsburgh Poison Information Center (1-412-681-6669).
o Transport person to an emergency medical facility promptly as

necessary.

(=]

SECTION III. ACUTE TOXICITY

Exposure Routes: The primary routes of exposure are innalation of vapor
anag direct skin or eye contact with the 1iquid.
Toxic Effect Levels:
[nhalation numan TCLQ 200 ppm
Inhalation man LC g 10,000 ppm (for 6 h)
Oral rat LCsgp 4,300 ma/kg
Inhalation rat LCgg 5,000 ppm {for 4 h)
Signs ana Symptoms
[ngestion: Burning sensation in the mouth and throat. Other symptoms
are the same as those for inhalation (see below}, except that lung
congestion will not usually devetop.
Inhalation: Irritation of the eyes, nose, and throat. At
concentrations above 200 ppm nausea, vomiting, abdominal pain,
gizziness, staggering, drowsiness, severe bLreathing aifficulties, and
unconsciousness may occur. Vapor levels above 200 ppm may have an
anesthetic effect.
Skin: I[rritation and defatting.
Eyes: Irritation at concentrations of 200 ppm.
Exposure L imits.
OSHAAR sStanaard(s): 100 ppm, 8-h TWA {skin)*
NIOSH Recommenaed Limit{s): 100 ppm, 8-n TWA
200 ppm, Ceilting {for 10 min)
ACGIH Recommenaed Limit(s): 100 ppm, 8-h TLV-TWA
150 ppm, STEL -
*Skin absorption may contribute to overall exposure.

SECTION IV. LONG-TERM ORGANISM THREAT PQOTENTIAL

Carcinogenicity
TARC. WTP/NCI, CAG. RTECS: No naication of carcinogenic effects ~as

founa in standard rererences.,

Copyrignt 1986 by &nvirologic Data, Inc.
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Mutagemicity
TARC: 1ARC Monographs have not reported mutagenic effects.

RTECS: Mutagenic response in yeast.

Teratogenicity
TARC: IARC Monographs have not reporteg teratogenic effects.

RTECS: Teratogenic effects in mice and rats.

Reproauctive Effects
TARC: 1ARC Monographs have not reported reproductive effects.

RTECS: Reproductive effects in mice.

e —

SECTION V. CHRONIC TOXICITY
Reversible damage to the kidneys and liver may occur from exposure to

high concentrations.

SECTION VI. PHYSICAL DATA

Molecular weignt: 106.2
BoiTing Point (at /60 mm Hg): 144.4°C (292°F) (o)*
138.9°C (282°F) {m)*
138.3°C (281°F) (p)*
Melting Point {at 760 mm Ha): -25°C (-12°F) (o)
-48°C (-54°F) {m)
. 13°C (55°F) (p)
Vapor Pressure {mm Hg) [at 20°C (68°F)1: 7{(o), 9(m), 9(p)

Vapor vensity (Air=l): 3.7

Speciftic aravity (water=1): 0.88(o), 0.86(m), 0.86(p), mixture about 0.86
Percent Volattile By Volume: -~ 100

Evaporation Rate {(butyl acetate =l): 0.7 {0, m, p)

Solubi1ity in Water: 0.00003 g/100 g of Hp0, at 20°C (68°F) (o, m, p).
Solvent solubiiity: Miscinle with absolute alconol, etiner, ana otner
organic hguids. B

Appearance and Odor: Colorless or light colorea aromatic liquid witn an
unratiguea odor tireshold of 0.3 ppn 1n air. Para-xylene may be a

crystal at low temperatures.

*o = ortho isomer, m = meta isomer, p = para isomer

SECTION VII. FIRE AND EXPLOSION HAZARD DATA

Flash Point (Method Used): 27.2 to 32°C (81 to 90°F) {closed cup)
Extinguisner Meata: Foam, carbon dioxide, ary chemical.

Lower Upper
Fiammante L imits in Air, percent by vol.: 1.0 tol.l 6 ta 7
Autoignition femperature: 465 to 530 C (869 to 986°F)

NFPA Fire Hazara: 3

Specaratl rire Fianting Procedures: Firefighters should use self-contained
Greatning apparatus with a full facepiece operated in pressure-demand or
positive-pressureg mode.

Unusud! Fire and Explosion Hazards: When exposed to heat or flame,
Xylene 15 a signiricant fire and explosion hazard. Vapors may travel a
distance along surfaces to ignition sources and then flash back.

gwirologic dara
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SECTION VIII. REACTIVITY DATA

Stability: Stable in cltosed containers at room temprature.

NFPA Reactivity: O

Tncompatipilities (Materials to Avoid): Can form explosive mixtures with
air. Xylene should be kept away from sources of heat and ignition and
strong oxidizing agents.

Hazaraous Decomposition Products: Oegradation in air due to heat may
yield toxic vapors and gases, incluaing carbon monoxide ana oxides of

nitrogen.
Hazaraous Polymerization: [Does not occur.

SECTION IX. SPILL, LEAK OR DISPOSAL PROCEDURES

Actions To Take in Case of Spills or Leaks: Restrict from areas of
sp1lls or leaks persons not wearing protective equipment and clotning.
E£1iminate sources of ignition. Ventilate area. Inform supervisor or
health and safety officer of any spill or leak. While protecting against
eye and skin contact and inhalation of vapors, take the foilowing steps:

o Solid: Shovel or sweep soiid into suitable container, and cover.

o Liauid: Contain spill. Prevent leakage into confined spaces or
sewer drains. Where feasible, absorb liguia with paper towels,
vermculite, sand, or other non-combustible absorbent material.
Collect in suitable container and cover.

Disposal Methods: Federal laws and regulations impose highly specific
requirements rtor disposal of toxic anc otherwise hazaroous materials.
consult with your supervisor or health ana safety officer regareing the
proper, legal disposal procedures for this substance. Do not dispose of
potentially toxic or otherwise hazargeus substances without appropriate
authorization. Prior to receiving institutional authorization, it may be
necessary to store spillee materials. To do so safely, carefully label
containers of materials, store in a cool, dry location, and maintain
security of the storage area until official guidance is obtained.

SECTION X. SPECIAL PROTECTION INFORMATION

Respiratory Protection: Only NIOSH or MSHA approved equipment should be
Used. Minimum respiratory equipment reguirea for vapor:
5100 and £1,000 ppm: Chemcal cartridge respirator witn full
facepiece and organic vapor cartridge(s).
<5,000 ppm: Gas mask with chin-style or front- or back-mounted _
organic vapor canister: or suppl ieg-air respirator with full faceptece,
helmet, or hood: or self-contained breathing apparatus with full

facepiece.

<10,000 ppm: Type C supplied-air respirator with full facepeice
operated in pressure-demand or other positive pressure mode or with
full facepiece, helmet or hood operated in continous-flow mode.

Copyrignt 1986 by Envirologic Data, Inc.
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510,000 ppm or entry and escape from unknown concentrations:
Self-contained breathing apparatus with full facepiece operated in
pressure-demand or other positive pressure mde: or combination
respirator including Type C supplied-air respirator with full facepiece
operated in pressure-demand or other positive pressure or
continuous—flow mode and auxiliary self-contained breathing apparatus
operated in pressure-gemang or other positive pressure mode.
Ventilation: Provide general and local exhaust ventilation to comply
with OSHA standards. For exhaust hood, use >100 1fm face velocity.
Protective Clothing or Equipment:

D To prevent repeated or prolonged skin contact with ligquia and solid
chemicals, use impervious clothing, gloves, face shields (eight-1nch
minimum), splash-proof safety goggles, and other appropriate
protective clothing.

o Place clothing contaminated with 1igquids or solias in closed
containers for storage until clothing can be aiscardea or
decontaminated. If the clothing is to be laundered or otherwise
cleaned to remove the chemical, the person(s) performing the
operation should be informed of the chemical's hazardous properties
and of ways to minimize exposure.

o A safety shower should be provided within the immediate work area
for emergency use where liquids may contact the employee's body.

o An eyewash fountain should be provided within the immediate work
area for emergency use where liguigs or solids may contact tne

employee's eyes.

SECTION XI. SPECIAL PROCEDURES AND PRECAUTIONS

procedures and Precautions to be Taken in Hanaling ana Storing: Store in
a well-ventilatea area 1n closed containers away from sources of heat and
ignttion ana strong oxidizing agents. Protect containers from physical
damage. Electrically ground metal containers when transferring liquia.
Detachea storage is preferable.

Otner Precautions: Do not smoke 1n areas of use or storage. Wash hands
Defore eating, stoxking, or using totlet facifities.

DISCLAIMER: Tiis document is basea upon information obtained trom
numerous sources. Every reasonable effort has been made to provice
reliable data and information: however, Envirologic Data cannot assume
responsibility for the quality or validity of laboratory studies ar other
data reported in the literature or for the conseguences of their use.
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SCBA air~-line system
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ire extinguisher
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(Check equipment needed, indicated mumber needed at left)

PERSONAL PROTECTIOHM
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acid/base orgenic/acid

" COVERALLS

chemrel | chem-max {tevel A)
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AccideavIncident (near miss) Regort

Employee’s Name: D.Q.B.

Address: D.O.HL
SS#

Job Title: Supervisor’s Name:

Office Locadon:

Locaton at Time of Incident:
Date/Time of Incident:

Describe clearly how the accident occurred:

Was incident: Physical Chemical

Parts of body affected Exposure: Dermal

right left Inhaiation
Ingestion

Witmesses: 1) 2)

Conditions/acts contribudng to this incident

—_..————_——-——-——-———————-_—————————-——-———-———-——-——-——
e L et

e

e e s s
i

1
——

Managers must complete this section:
Explain specifically the corrective acton you have taken to prevent a recurrence:

Did injured go to doctor: Where:
' When:
Did injured go to hospital: Where:
When:
Signatures: )
Employee Reporting Manager Heaith & Safety Manager

A

Date Date Date
This form must be completed and returned to Health and Safety Manager within 5 working

days.



APPENDIX H

OSHA Inspection Procedures

Applied GeoSystems is committed to providing a safe
environment on all work sites. Every Applied GeoSystems
employee represents the company and as such, will adhere to
all regulations and company policies, and treat every OSHA
inspector with respect for their authority.

Inspection Process:

1)

2)

3}

4)

5)

Identlfy the inspector
Ask to see credentials

- Write down the relevant information, including the
inspector’s name, agency affiliation, address,
telephone number and the statutory authority under
which the inspection is being conducted.

- If inspection occurs at a project site, ask for
written verification of the inspectors
certification of completion of 40 hour hazardous
materials training and health monitoring.
Remember, no one may venture out of the clean zone
without proper certification. Double check it
with his/her office if in doubt.

Notify the Health and Safety Manager and Project
Manager immediately: one or both must be present for
the opening meeting and inspection.

Determine the scope of the inspection:

- Ask the inspector what company activities are of
interest and the reason for the inspection.

- Discover what triggered the inspection

- If complaints initiated the inspection, find out

specifically what they are.

If the inspection occurs on site, carefully review the
Site sSafety Plan with the inspector before site entry.

Take notes on:

- What is said.

- What is seen.

- Who spoke to whom.

- What the issues are.

- What recommendations and/or corrective actions
were discussed/taken.

- What the inspector actually inspected.

- Any other activity/occurrence, even if minor
(include where, when, who, and what) was observed



6)

7)

8)

If the inspector asks for copies of anything, reassure
him/her of our full intent to cooperate but remember
your primary responsibility is to obtain clearance from
the Project Manager, Health and Safety Manager, or
other appropriate Manager.

When in doubt on any questions, do not bluff an answer.
Ask the inspector to put the question in writing,
addressed to company counsel. Never lie, even by
omission; jail can be the penalty.

If the inspection occurs at the office, be sure the
OSHA 200 logs are available for inspection. Always
make sure the OSHA poster is visible and the Health
and Safety Manager and/or appropriate Manager is
present.
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Vapor Monitoring Form



RESULTS OF VAPOR MONITORING

PROJECT NAME

PROJECT NUMBER

DATE OF SAMPLING

CONTAMINANTS

TIME

IONIZATIONDETECTOR EXPLOSIMETER
READING READING
FID 10.2eVPID | 11.7eVPID| % LEL % O,

RADIATION
MONITOR
READING LOGATION

mA/hr

PURPOSE

!
INITIALS
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INSTRUMENT CALIBRATION LOG

INSTRUMENT TEST GAS ppm READING ADJUSTED? SIGNATURE

-

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NG

YES NO
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Bank~- a mass of soil rising above a digging level.

Bell Heole- an additional excavation made into the sides or
bottom of a trench to provide additional work space.

Beiled Excavation- a part of a shaft or footing excavation,
usually near the bottom and bell-shaped, that makes the

cross—-sectional area at that point larger than that above.

Benching- a method of excavation whereby the faces of an
excavation or trench are widened progressively outward with
respect to the bottom by a specific series of horizontal and
vertical cuts to provide protection against the hazard of

moving ground.

Bracesg for excavations~ the horizontal members of the

shoring system the ends of which bear against the uprights
or stringers.

Earthwork~ the process of excavating, moving, storing,
placing, and working any type of earth materials.

Excavation- a man-made cavity or depression in the earth’s
surface, including its sides, walls, or faces formed by the
removal of materials and producing unsupported earth
conditions by reason of such removal. If installed forms or
similar structures reduce the depth to width relationship,
and excavation may become a trench.

Exploration shaft- a shaft created and used for the purpose

of obtaining subsurface data.

Geotechnical Specialist (GTS)~ a person registered by the

State as a Certified Engineering Geologist, or a Registered
Civil Engineer trained in soil mechanics, or an engineering
geologist or civil engineer with a minimum of 3 years
applicable experience working under the direct supervision
of either a Certified Engineering Geologist or Registered

Ccivil Engineer.

Hard Compact- all earth material not classified as running
soil.

Hydraulic shoring- a shoring system using hydraulic

cylinders, planks, rails, plywood or steel beams to support
the excavated wall of trenches.



Lagging- boards which are joined, side-by-side, lining and
excavation.

Running Soil~- earth material where the angle of repose is
approximately zero, as in the case of soil in a nearly
liquid state, or dry, unpacked sand which flows freely under
slight pressure. Running material also includes loose or
disturbed earth that can only be contained with solid

sheeting.

Shaft~- an excavation under the earth’s surface in which the
depth, is much greater than its cross-sectional dimensions

such as those formed to serve as wells, cesspools, certain

foundation footings, and under streets, railroads,

buildings, etc.

Shore- a supporting member that resists a compressive force
imposed by a lecad.

Shoring Svstem- a temporary structure for the support of
earth surfaces formed as a result of excavation work.

- the vertical or inclined earth
surfaces formed as a result of excavation work.

Sloping- a method of excavation whereby the faces of an
excavation or trench are laid back to provide protection

from moving ground.

Spoil- the earth material that is removed in the formation
of an excavation.

Stringers- the horizontal members of th shoring system whose
sides bear against the uprights. Stringers are sometimes

called whalers.

Strut- a structural member designed to resist forces in
either tension or compression.

Trench- an excavation made below the surface of the ground.
In general, the depth is greater than the width at the
bottom, but the width of a trench at the bottom is not

greater than 15 feet.

Trench Jack- screw or hydraulic type jacks used as cross
bracing in a trench shoring system.

Trench Shield- a protective device which shields workers
from the effect of ground movement and which can be moved

along as work progresses.

Uprights- the vertical members of the shoring system.



Whaler- a structural member in a horizontal or nearly
horizontal position used for stiffening or securing other
components of concrete forms, excavation sheeting, or
similar temporary structures.

EXCAVATION PROCEDURES
(also trenches, shafts and other earthwork)

Prior to beginning an excavation, the location of all
underground utilities and other underground hazards
shall be determined.

A hazard assessment shall be conducted by a qualified
person to evaluate the potential exposure to employees
who may work in or around the excavation.

The excavation shall also be inspected by a qualified
person after each rain or other hazard increasing event
to evaluate the potential hazard from slides or cave-

ins.

Anytime an employee enters an excavation 5 feet or
greater in depth, that employee must be protected by a
system of shorlng, sloping, benching, or alternative
neans addressed in #15 below. Excavations less than 5
feet deep with soft or unstable soils shall also be
protected when hazardous ground movement may be
expected.

When an employee enters an excavation 5 feet or deeper
in depth, the employer is required to obtain the
necessary excavation permit and/or notification
procedures with Cal-OSHA.

Excavated materials shall be prevented from falling
back into the excavation. Spoils should be placed no
closer than 2 feet from the edge of the excavation.

Work which is conducted within the excavation should be
under the direct supervision of a qualified person who
is capable of modifying the shoring or sloping system.

A convenient and safe means of egress shall be

provided for employees working within an excavation 4
feet deep or greater. This may consist of a stairway,
ladder, or ramp located within 25 feet of lateral
travel. If a ladder is utilized, it shall be placed on
a substantial base and extend a minimum of 36 inches
above the landing and secured against movement.



10.

1l.

12.

13.

i1.

15.

Any employee working in the vicinity of an excavator
shall not be in a position where that employee might
fall into or contact the moving parts of that
excavator. These employees shall also be wearing a
reflective vest.

An adequate means of water drainage shall be
implemented to reduce the likelihood of run-off
entering the excavation. This shall hold true during
the rainy season. If the accumulation of water might
pose a hazard to employees, the situation should be
controlled prior to resumption of operations.

All shoring systems shall incorporate the soil
specifications and conditions for that particular site.
The installation of shoring systems shall be conducted
such that the employee is properly protected from the
potential of cave-ins. Additionally, the removal of the
system shall follow the same requirement.

If the excavation exceeds 20 feet or if an alternative
shoring, sloping, or benching system is utilized, a
civil engineer currently registered in California shall
prepare detailed plans showing the materials and
methods to be utilized.

The detailed plans in #12 above, shall be available
for inspection at the site.

Shoring shall be installed in accordance with Table 1-6
or as detailed in plans and specifications prepared by
State registered civil engineer in accordance with the
appropriate engineering criteria.

If protective shields (i.e. trench shields) are to be
utilized for the protection of employees within an
excavation, a civil engineer registered in California
must prepare the necessary calculations and designs
prior to the use of such equipment.
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When sloping or benching are utilized in lieu of a
shoring system, the slope shall be at least 3/4
horizontal to 1 vertical for excavations up to 8 feet,
unless the instability of the soil requires a slope
flatter than 3/4:1. For excavations greater than 8 but
less than 12 feet, a slope of 1:1 shall be utilized.
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PERSONAL PROTECTIVE EQUIPMENT

All workers at or near drilling operations require the use
of personal protective equipment (PPE) to protect against
injuries and potentially hazardous exposures. The following
measures must be taken by workers at or near a drilling
operation:

- PPE should (or must if company policy requires so)
be worn at Level D drilling operations consisting
or: hard hat (ANSI Z89.1 approved), steel toed and
shank boots (ANSI Z41.1 approved), safety glasses
(ANSI Z87.1 approved), close fitting gloves, close
fitting clothing, and hearing protection
(optional, but required in most cases due to high
noise levels).

- PPE that must be worn during Level C, B, or A
sites will inciude respiratory protection and
chemical resistant clothing, gloves, and boots in
addition to the eguipment listed above. The
specific requirements will be stated within the
site specific site safety plan (SSP).

- Clothing worn at or around drilling operations
must be close-~fitting to prevent loose parts from
catching on rotating or translating components of
the drill rig. Rings and jewelry should not be
worn because they may also get caught in drill-rig
components.

- Drilling personnel must wear gloves to protect
against cuts and abrasions that may occur while
handling wires or cables. Gloves should also be
worn to prevent contact with sharp edges and
burrs on drill rods and other drilling or sampling
tools.



HOUSEKEEPING DUTIES DURING DRILLING

The drill rig must be cleaned and properly maintained prior
to the start of work operations. Tools used during drilling
operations must be well lubricated. The on-site drilling
supervisor is responsible for ensuring that the drill reg
and the site are in proper order and ready for safe work
conditions. He/she is responsible for ensuring that
procedures are followed:

All tools, materials, and supplies must be stored
in a suitable location on the rig where they won‘t
fall or hit workers during drilling operations.

Tools, materials, or supplies should not be stored
or transported within or on the mast (derrick) or
the drill rig.

All drilling materials such as pipe, drill rods,
casing, augers, and similar drilling tools should
be orderly stacked on racks or sills to prevent
spreading, rolling or sliding.

Driving hammers and other similar pieces of
equipment must be placed at a safe location off
the ground or be secured to prevent movement when
not in use.

All work areas, platforms, walkways, scaffolding
and other access ways should be kept free of
materials, debris, obstructions and substances
such as ice, grease, or oil that could cause a
surface to become slick or otherwise hazardous.

Gasoline should not be stored in an approved
storage container rated for gasoline.

All contreols, control linkages, warning and
operational lights and lenses must be kept free
from oil, grease, and/or ice.



MAINTENANCE SAFETY

Proper and routine maintenance of the drill rig well
installation equipment allows for much safer drilling
operations. The on-site drilling supervisor must ensure
that his/her work crew adhere to the following proper
maintenance procedures:

—

The drill rig engine must be shut down prior to
making repairs, adjustments, or lubrication.
Precautions should be taken to prevent accidental
starting of an engine during maintenance by
removing or tagging the ignition key and following
lockout/tagout procedures.

The engine or the exhaust system of an engine
should not be touched following its operation
until the systems have had adeguate time to cool.

Prior to the performance of maintenance
technigues, and when possible and appropriate, all
pressure on the hydraulic systems, the drilling
fluid systems and the air pressure systems of the
rig should be released.

Cutting or welding should not be performed on or
near a fuel tank or other direct sources of

flammable vapors.

Gasoline or other volatile or flammable liquids
must not be used as cleaning agents on or around
the rig.

All caps, filler plugs, protective pressure hose
clamps, chains or cables should be replaced after
maintenance has been conducted.

Hook and heel jaws must be replaced when they
become visible worn.

All pipe wrenches must be kept clean and in good
repair. If they are not cleaned frequently, the
jaws could collect dust and grease and may cause
slippage.

When breaking tool joints on the ground or on a
drilling platform, position hands such that
fingers will not be smashed between the wrench
handle and the ground or the platform. This
precaution is necessary because the wrench could
suddenly slip or the joint may suddenly let go.



SAFETY DURING OPERATIONS

The on-site supervisor must ensure that the area around the
drill rig is cleared of all personnel, visitors, and
obstructions. The on-site supervisor is responsible for
ensuring that the drill rig and the site are improper order
and ready for safe work conditions. He/she is responsible
for ensuring that the following procedures are followed:

Prior to the start-up of the rig, all employees
and visitors on-site must "stand clear®
immediately before and after the engine is
started. All on-site personnel must be accounted
for before starting the engine.

Before starting a drill rig engine, check all gear
boxes to ensure that they are in neutral, all
hoist levers are disengaged, all hydraulic levers
are in the correct positions and the cathead rope
is not on the cathead.

Prior to raising the mast, the location should be
checked for overhead power lines. Additionally,
all drill rig workers and others nearby on-site
shall be clear from all areas immediately to the
rear and the sides of the mast. All drill rig
personnel and visitors should be informed that the
mast is being raised prior to raising it.

Before raising the mast and drilling is commenced,
the drill rig must first be leveled and stabilized
with leveling jacks and/or solid cribbing.

Prior to the start of drilling operations, secure
and/or lock the mast according to specific
manufacturer’s recommendations.

Do not throw or drop toeols from person to person.

If it is necessary to drill within an enclosed
area, make certain that exhaust fumes are properly
ventilated.

To reduce the chance of accidental falls fro
slippery surfaces, all mud and grease form boots
should be cleaned prior to mounting the drilling
platforn.

Upon the completion of the drilling project, all
boreholes should be covered, protected, or
backfilled adequately.

The drill rig must not be driven with the mast in
the raised position.



OVERHEAD/BURIED UTILITIES

Before drilling on-site, it is necessary to contact the area
utility locater to determine the location of all suspected
utility lines on site. The use of a drill rig in the
vicinity of electrical power lines, either overhead or
buried, requires that special precautionary measures be
taken by all involved in site work operations. Electricity
can shock, burn, and cause death. It there are any
questions concerning safety of drilling in the vicinity of
power lines, contact the power company. They can provide
expert advice at the drilling site as a public service and
at no cost. For the safety of all working on-site, the
following precautions must be adhered to:

- All located lines on-site should be noted and
emphasized on all boring plans, location plans,
and boring assignment plans.

- consider all electrical wires to be alive and
dangerous.
- Maintain at least 20 feet of clearance from

overhead lines. The clearance can be reduced to
10 feet if the lines are padded. Do not attempt
to raise the mast unless this distance is
achieved. Additionally, do not attempt to move
the rig until the mast is down.

- Insulate all the handles that are used to operate
the rig. This should be done with rubber grips or
heavy wrapping of electrical tape. This reduces
the severity of the accident when gripping the
controls.



CONTACT WITH ELECTRICITY

If a drill rig comes in contact with electrical wires, it
may or may not be insulated from the ground by the tires or
the carrier. If the human body simultaneously comes in
contact with the drill rig and the ground, it will provide
an conductor of the electricity to the ground. In this

case, death or serious injury may result. If a rig or
carrier comes in contact overhead or underground electrical

lines, the following safety protocol should be adhered to:

- The victim in contact with the electrical lines
must net attempt to touch any part of the
equipment or attempt to enter or leave it. All
other personnel on-site must be kept away from the

rig.

- The victim in contact must not move or touch any
part of the drill rig, particularly any metallic

parts.

- Inform somecne to call 9~-1-1 and the local power
company immediately.

- Under most circumstances, the operator and other
personnel on the seat of the vehicle should remain
seated and do not attempt to leave the vehicle.

It it is determined that the drill rig should be

vacated, then all personnel should jump clear and
as far as possible from the rig. They should not
step off, jump off, and should not hang on to the
vehicle or any part of the rig while jumping.

- Rescuers sghould not attempt to touch any person
who may be in contact with the electrical current.

- If the victim is not in contact with the
electrical current and is unconscious, inform
someone to contact 9-1-1 while a qualified persons
begins CPR.



HIRE ROPE SAFETY

Rope which is worn or misused is one of the most potentially
dangerous pieces of equipment on a drill rig. If a wire
rope breaks, it is usually under the stress of a heavy load.
As a result, it tends to "snap back" like a rubber band. To
avoid this from occurring, the following precautionary
measures should be taken:

Inspect all wire ropes and fittings during use and
at least once a week for wear, abrasion, broken
wires, reduction in rope diameter, corrosion,
damage from heat, improper reeving, jamming,
crushing, kinking, core protrusion, and damage to
lifting hardware. Wire ropes should be replaced
when inspection indicates excessive damage.

Manufactured end fittings and connections should
be installed according to the manufacturer’s
instructions and loaded according to the
manufacturer’s specifications.

When ball-bearing type hoisting swivels are used,
swivel bearing should be inspected and lubricated
daily to assure that the swivel freely rotates
under load.

When a rod slipping device is used to hoist drill
rods, do not drill through or rotate drill rods
through the slipping device, do not hoist more
than 1 foot of the drill rod column with loose
tool joints:; do not make up, tighten or loosen
tool joints while the rod column is being
supported by a rod siipping device. If drill rods
should slip back intc the borehole, do not attenpt
to brake the fall of rods with your hands or by
tensioning the slipping device.

The number of parts of line on exploration drill
rigs should never be increase without first
consulting with the manufacturer of the drill rig.

Each wire rope must be properly matched with each
sheave.

Use tool handling hoists for vertical lifting of
tools only. Do not use tool handling hoist to
pull on objects away form the drill rig. However,
drills may be moved using the main hoist if the
wire rope is spoiled through proper sheaves
according to manufacturer’s recommendations.



When such tools or similar loads can not be raise
with a hoist, disconnect the hoist line and
connect the stuck tools directly to the feed
mechanism of the drill.

When attempting to pull out a mired down vehicle
or drill reg carrier, use a winch on the front or
rear of the vehicle and stay as far away as
possible from the wire rope. Do not attempt to
use tool hoists to pull out a mired down vehicle

or drill rig carrier.

Minimize shock of a wire rope by applying loads
smoothly and steadily.

Avoid sudden loading in cold weather, and never
use ropes which are frozen.

Protect wire rope from sharp corners and edges.

Replace worn sheaves, worn sheave bearings, and
damaged safety latches on safety hooks before

using.

Never exceed the limit of the safe working load of
equipment.

Periodically inspect and t4est the clutches and
brakes of hoists.

Do not exceed the rated capacity of hooks, rings,
links, swivels, shackles and other lifting aids.

When handling wire ropes, always wear gloves.

When installing a new wire rope, allow it to
adjust by lifting a light load first.

Do not carry out hoisting operations when the
weather conditions may be hazardous to personnel.

Do not leave suspended loads in the air when the
hoist is unattended.

Never hoist the load over the head, body, or feet
of personnel.

Never use a hoist to "ride" up the mast of a drill
rig.

Wires which are replaced should conform to the
drill rig manufacturer’s specifications.



USE OF CATHEAD & ROPE HOQISTS

puring the use of a cathead hoist the following safety
procedures should be adhered to on-site:

The cathead should be kept clean and free from
rust, oil, and/or grease.

The cathead must be periodically checked when the
engine is not running for rope wear grooves. Rope
grooves should not form to a depth greater than
1/8 inch.

Use dry, clean, sound rope at all times.

If the rope "grahs" the cathead and becocmes
tangled in the drum, all personnel should stand
back and stay clear form the area.

Protect the rope from contact with all chemicals,
since deterioration of the rope can sometimes be
visibly undetectable.

Do not wrap any rope, wire rope, or cable on the
drilling rig or from the cathead arcund a hand or
around any other body part.

Maintain a minimum clearance of 18 inches between
the operating hand and the cathead drum when
driving samplers, casing or other tocls with the
cathead and rope method.

Do not use a rope which is longer than necessary
or more ropes than are required to hoist a load.

Do not leave a cathead unattended with the rope
wrapped on the drum.

Position all other hoist lines to prevent contact
with the operating cathead rope.

when using the cathead and rope for driving or
back-driving, make certain that all threaded
connections are tight and stay as far away as
possible from the hammer impact point.

The cathead operator must be able to operate the
cathead standing on a level surface with good,
firm footing conditions and without distraction or
disturbance.



SAFE USE OF AUGERS

When continuous flight or hollow-stem augers are used during
drilling procedures, the following safety protocol should be

followed:

Prior to starting an auger boring, the clutch or
hydraulic rotation control should be disengaged,
and the transmission should be in low gear.

An adequate amount of pressure should be applied
prior to rotation to seat the auger head below the
ground surface.

Stay clear of the auger while engaging the clutch
or rotation control.

Keep one hand on the clutch or the rotation
control at all times until the auger has
penetrated about one foot or more below grade.

If the auger head slides out of aligmment,
disengage the clutch or hydraulic rotation control
and repeat the hole start8ing process.

When securing the auger to the power coupling, use
only the manufacturer’s recommended methods.

Use tool hoists whenever possible to handle auger
sections.

Never allow hands, fingers, feet, or other parts
of the body to get below the auger sections and
never reach behind or around a rotating auger.

Long handled shovels should be used to move auger
cuttings away from the auger.

ROTARY & CORF DRILLING SAFETY

Rotary drilling tools should be safety checked prior to

drilling.

A checklist should include:

Lubricate all water swivels and hoisting plugs
prior to use. Also, check for "frozen" bearings.

Periodically check rod chucks jaws and replace
when necessary.

Check the capacities of hoists and sheaves against
the anticipated weight to the drill rod string,
and against other expected hoisting loads.



