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Working To Restore Nature

3315 Almaden Expressway, Suite 34

San jose, CA 95118

Phone: (408) 264-7723

Fax: (408) 264-2435 A A
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Ms. Susan Hugo

Alameda County Health Care Services Agency
Department of Environmental Health

80 Swan Way, Room 200

Qakland, California 94612

Subject: Site Safety Plan for Offsite Work near ARCO Station 374, 6407 Telegraph
Avenue, QOakland, California.

Dear Ms. Hugo:

On behalf of ARCO Products Company (ARCO), RESNA Industries, Inc. (RESNA) field
personnel and RESNA subcontractors will be performing offsite work according to the safety
guidelines established in the enclosed Site Safety Plan. The offsite work, which includes
offsite monitoring well installation, is scheduled to commence on April 1, 1992.

If you have any questions or comments, please call us at (408) 264-7723.

Sincerely,

iy C\m

Robert D. Campbell
Staff Geologist

Joel Coffman
Project Geologist
Enclosure: Site Safety Plan

cc: Mr. Chuck Carmel, ARCO
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SITE SAFETY PLAN
SUBSURFACE ENVIRONMENTAL INVESTIGATION
near the
ARCO Service Station No. 374
6407 Telegraph Avenue
QOakland, California

10 General

1.1  Background

RESNA Industries, Inc. (RESNA) has been retained by ARCO Product Company (ARCO)
to perform a site assessment/investigation at ARCO Service Station 374, 6407 Telegraph
Avenue, Oakland, California. Accordingly, this Site Safety Plan was prepared in
conformance with AGS’ 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 AGS personnel, contractors, or a third party that enters the site. Field
activities are planned to begin on April 1, 1992, with the duration estimated at
approximately 1 week after the start date.

12  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 AGS 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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14  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 cnly 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,
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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 AGS Health and Safety Program and may choose
to audit the site for compliance and take appropriate action to correct deficiencies. 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 AGS personnel assigned to the project and to the responsible
representative of each subcontractor working for AGS 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

) Requiring and maintaining adequate safety supplies and equipment inventory
onsite

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.
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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). Inhalation and dermal contact are the
potential exposure pathways. Protective clothing will be mandatory for field personnel
specified in this Plan. In addition, respiratory protective devices are required to be worn
by each person onsite or to be within easy reach should irritating odors be detected or
irritation of the respiratory tract occur.

TABLE 1
EXPOSURE LIMITS OF ANTICIPATED CHEMICAL CONTAMINANTS
ARCO Service Station No. 374

6407 Telegraph Avenue
Qakland, California
(page 1 of 2)
Contaminant PEL EL ED CL TWA STEL
Benzene! [skin] 1* —_ e — 10* 5%
& [carc]
Bthylbenzene 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 hrs
{skin]
Gasoline? 300° — —e——r—— — 300* 500*

Sec notes on page 2 of 2.
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TABLE 1
EXPOSURE LIMITS OF ANTICIPATED CHEMICAL CONTAMINANTS
ARCO Service Station No. 374

6407 Telegraph Avenue
Qakland, California
(page 2 of 2)

PEL - permissible exposure limit: 8 hour, time-weighted average, California Qccupational Safety and Health
Administration Standard (CAL-OSHA)

EL - excursion limit: maximum coneentration 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 airbome contaminant which employees may be exposed permitted
(CAL-OSHA)

TWA - time-weighted average: 8 hour, [(same as threshold limit valve (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 air (mg/ma)

* - parts of gas or vapor per million parts air

[carc] - substance identified as a suspected or confirmed carcinogen

[skin] - substance may be absorbed into the bloodstream 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.

3.2  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 giddiness,
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.
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3.22 Ethylbenzene

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 colorless, 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.

324 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.

3.25 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".
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4.0  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.

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.

50 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.
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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

Insufficient or faulty protective equipment
Insufficient or faulty equipment or tools

L I IR

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

% % H ¥ % K H O® X N W

52  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
o Safety glasses
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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)

0 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

This section summarizes the 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 ¢ncountered in the work environment and
how to select proper respiratory equipment

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

5.3.1 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



Site Safety Plan March 30, 1992
ARCO Station 374, Oakland, California 60025.05S

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 protection also depends on the conditions of use.

The conditions of use include but are not limited to the following:
) 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,

10
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5.32 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:

0 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;

0 Experienceé changes in motor coordination, personality, or demeanor;
0 Experiences changes in speech ability or pattern;

0 Experiences excessive salivation or changes in pupillary response.

11
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§.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.

1.

Note:

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

Adjust the facepiece. Do not overtighten it.

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.

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.

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.

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

12
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5.3.4 Inspection, Cleaning, and Storage

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).

13
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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

1 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 sealed packages in a cool,
clean, low-humidity location until ready for use.

The Health and Safety Coordinator or Branch Safety Officer will explain RESNA’s
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:

14
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- 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
- 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 AGS’
personnel and subcontractors must immediately withdraw from the site. The hazard
potential will be evaluated by RESNA’s management and a plan of action will be assessed.

7.0 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 AGS 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

15
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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
Contact:

Inhalation:

Ingestion:

Puncture Wound
or Laceration:

Wash and rinse affected area thoroughly with copious amounts of
soap and water, then provide appropriate medical attention. Eyes
and skin should be rinsed for a minimum of 15 minutes upon chemical
contamination.

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

Decontaminate and transport to emergency hospital.

Decontaminate and transport to emergency
hospital.

16
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EMERGENCY TELEPHONE NUMBERS

AMbBUlANCE ... i i i e i e e e 911
Police Department . ... .ouvve vt teettonsrensennoeenseenneans 911
AltaBates Hospital ........... ..., (510) 553-6211
3001 Colby Plaza
Oakland, California

Directions to Hospital: Go north on Telegraph Avenue to Woolsey Street, turn right. Go
east on Woolsey Street to Regent Street, turn left. Alta Bates Hospital will
be on the left Dlstance is approxtmately 2 miles.

#»Hmmm "'Fi % .
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Map:
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Additional Contingency Telephone Numbers

Oakland Fire Department ............oivtinnnenas (510) 273-3856
Poison Control Center .............. ... .ovvinns, 800) 523-2222
RESNA,SanJose Branch ............... 0. (408) 264-7723
RESNA, Administrative Office ..................... (415) 291-9926
CHEMTREC .. ........ . ittt iiniannean. (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: w—’ @é\‘@—m/\mﬁf\
v VY
Health and Safety Coordinator: %@ ﬂ &:’lﬂz/e ES/VA

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.

18
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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.

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

19
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ADDENDUMS

20
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Site sSafety Plap 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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Hazard: Airborne Contaminants

i deli

Threshold Limit Value
Time-Weighted Average
(TLV-TWA)

Permissible Exposure
Limit (PEL)

Immediately Dangerous
to Life or Health

Hazard: EBxplosion
ideli

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

Flash Point The lowest temperature at
which the vapor of a
combustible liquid can be
made to ignite
momentarily in air.
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GASOLINE
MATERIAL SAFETY DATA SHEET

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

EMERGENCY TELEPHONE NUMBER: Massachusetts Poison information Center
8oston, MA  1-800-682-9211

SECTION I. IDENTIFICATION

Material Name: Gasoline

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

Molecuiar Fermula: CgHyp to CgHpp

SECTION 11. FIRST AID PROCEDURES AND EMERGENCY TREATMENT

In all cases of poisoning, follow standard 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)
tn assist medical personnel with diagnosis and treatment. four different
routes of exposure and their respective first aid/poisen managements are
outlinea below:

[ngestion:,

> Dilute the poison by offering and encouraging the person to drink
one or two glassfuls of water or miik. Do not wuse carbonatec
fluids. Do not attempt to make the person vomit.

o ~all the Massachusetts Poison Information Center (1-800-682-9211).
1§ you cannot reach the Poison Information Center, call or ilake tne
asroyn oo the nearest hospital emergency department.,

o uatity your supervisor or health ana safety officer of this or any
3TL0N Zxpose e,

Enhalation:

o Siop exposure by moving person from contaminated area to clean air
araa.

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

4 tiave samepne cat) A rescue unit or medical professional,
o 1Y necessary, transport parson ta an emergency medical facility

-~ . -
ariimnlly,

(opyriont 1985 by covirologic Jata, Inc.
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Gasoiine

MSDS-1143
Page 2
Skin:
0 Wash off skin immediately with a large amount of water; use soap if

available,
Remove any contaminated clothing and rewash skin.

0
o Call the Massachusetts Poison [nformation Center (1-800-682-9211).
o Transport person to a medical facility as necessary.
Eyes:
o Gently rinse eye immediately, using large amounts of water, for
fifteen minutes, if possible, with eyeiids held open.
o If 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 III. ACUTE TOXICITY

ELD Ratin

(Oraft Toxicity): 2

Toxic tffect Levels:
Inhaiation man LC; g 900 ppm {for 1 h)
Inhalation mammal LT g 30,000 ppm (for 5 min)

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

vomiting, dizziness, fever, drowsiness, confusion. Aspiration during
vomiting may cause accumulation of fluid in the lungs, rapid breathing
or death.
Inhalation: Burning of nose and throat, drowsiness, dizziness, nausea,
numoness, headache, inebriation, central nervous System depression.
Skin: Itching, burning, irritaticn, blistering.
Eyes: (irritation,

Exposure Limits
OSHA Standard(s): WNone
NIOSH Recommenged Limit(s}): HNone
ACGIH Recommendea L imit(s): 300 ppm, 8-h TLV-TWA

500 ppm, STEL

SECTION IV. LONG-TERM ORGANISM THREAT POTENTIAL

Carcincagenicity
[ARC. NTP/NCI, CAG, RTECS: No indication of carcinogenic effects was

founa 1n standara references.

Mutagenicity
[ERC, RTECS: No indication of mutagenic effects was found in standard

references.

Teratogenicity
TARC. Rlcts: No indication of ‘terategenic effects was found in

standard retrerences.

Copyrignt 1985 by Envirologic Data, inc.
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Reproauctive Effects
IARC, RTECS: No indication of reproductive effects was found in
standard references.

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

allergenic sensitivity.

SECTION VI. PHYSICAL DATA

Molecular weight: Not available

Boilina Point (at 760 mm Hg): 38-204°C (100-400°F)

Melting Point (at /60 mm Hg): Not available

Vapor Pressure (mm Ha) [at -12.6°C (9.32°F)): 100

Vapor Density (Air=1}: 3-4

Specific Gravity (water=1): 0.8

Percent Volatile By Volume: -~ 100

Evaporation Rate (butyt acetate =1}: 1.1+

Sotubiiity in Water: Inspluble

Solvent Sotubility: Soluble 1n absolute alcchol, =ther, chioroform,

benzene,
Appearance and Odor: Clear volatile liquid with characteristic odor.

SECTION VII. FIRE AND EXPLOSION HAZARD DATA

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

Lower  Upper

Flammable Limits in Air, percent by vol.: 1.4 /.6

Rutoianition lemperature: 230-456 C (536-853°F)

NfPA raire Hazara: 3

Special Fire righting Procedures: Firefighters should wear
self-contained breathing apparatus with fuill facepiece operated in
positive pressure moge and full protective clothing.

Unusual Fire and Explosion Hazards: HIGHLY FLAMMABLE. Fumes may travel
great aistances to source or 1gnition and flash back.

SECTION VITI. REACTIVITY DATA

Stability: Stable in closed containers at room temperature under normal
storage conditions.

HFPA Reactivity: 0

[ncompatibrlities (Materials to Avoid): Strong oxidizing agents.
Hazersous  Uecomposition Froducts: when heated to aecomposition may
roieaSe toxic vapor < and aases of hydrocarbons, carbon monoxide, and
caroen 21oxi1de.

nazaroous Folymerization: Does ncot cccur.

Lopyriaht 1985 by Envirologic Data, Inc.
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SECTION IX. SPILL, LEAK OR DISPOSAL PROCEDURES

Actions To Take in Case of Spills or Leaks: Restrict from areas of
<piils or .eaks persons not wearing protective equipment and clothing,
Eiiminate snurces of ignition. Ventilate area. Inform supervisor or
heaith 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-combustiblie absorbent
material. Collect in suitable container and cover.

Dicposal 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. 0o not dispose of
potentially toxic or otherwise hazardous substances without appropriate
authorization. Prior to receiving insti1tutional authorization, it may be
necessary to store spilled materials. To do so safely, carefully label
containers of materiais, store 1in a coocl, 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.

>300 ppm: Organic vapor canister gas mask or supplied air or

seif-containea respirator with full facepiece.

Ventitation: Provide adequate explosicn-proof general ventilation and
tocal exnaust ventilation £o meet TLV recommendations.
Protective Clothing or Equipment:

0 To prevent repeated or protonged skin contact with liquid chemicals,
use impervious clothing, qgloves, face shields (eight-inch minimum),
splash-proof safety goggles, and other appropriate protective
clotning.

o Place clothing contaminated with 1liquids 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 c¢nemical's hazardous properties and of ways to minimize
exposure.

2 A safety shower csheuld be provided witnin the immediate work area
far emfrgency use where liquids may contact the employee's body.

YA eyewasi {ountain should be provided within the immediate work
area for emergency uJse where liquids may contact tne employee's eyes.

SECTION XI. SPECIAL PROCEDURES AND PRECAUTIONS

Proceduras dng “racdulions Lo be Taken in Hendling and Storing: Store in

cTesee containess iR CS0i, ary, weli-ventillaled ared away 1rom  heat,

Cooyright 19385 by Envirologic Data, [nc.
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sources of ignition, and oxidizing agents. 0o 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

chemicatl.

DISCLAIMER: This document is based upcn information obtained from
numerous sources. Every reasonable effort has bean made tc provide
reliable data and information; however, Envirnlogic Data cannot assume
responsibility for tire quality or validity of laboratery studies or other
gata reparted n the literature or for the rongequences of their use.

Copyriagrt L98% by tnvirolegic Daca, [nc.
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MATERIAL SAFETY DATA SHEET

GENIUM PUBLISHING CORPORATION
1145 CATALYN STHEET

SCHENECTADY.NY1230&1836USA
(518) 377-8855 CINIUM PUBLSHING CORP,

DIESFL FUEL OIL X0. 2-D

pate Ocrober 1981

SECTION I. MATERIAL IDENTIFICATION
MATERIAL NAME: DIESEL FUEL OIL NO. 2-D
DESCRIPTION: Mixture of petroleum hedyvocarbens:
OTHER DESIGNATIONS: ASTM D975, CAS ¢ 068 476 346
MANUFACTURER: Avallable from many suppliexs

a distillace oil of low sulfur content

SECTION [, INGREDIENTS AND HAZARDS ' % IHAZARD OATA
Diesel Fuel 0il No. 2-D | 3
Complex mixgurz vf paraffinic, olefinic, aapathenic »95 _nr TWA Smg/m™?*
and aromatic hydrocarbuns™~™ (mineral oil mist)
gulfur cuntent <0.5
Benzenefrx <100 ppwm
#curyant O5HA standard and ACGIH {1981) TLV
*xwpigsel [uels tend (O ve low in aromatics and high in
paraffinics. 4 min. Catane NO. of 40 is required
(ASTH D613).
»x%a low benzene level reduces carcinogenic risk.
fuel oils c€an he exemnted under the benzcene scandard
FAGT o Join tosas
~ECTION {11, PHYSICAL DATA
Boiling point rFange, dueg F, —=——== 04 340-675 Specific gravicy (& 0=1) —---— <0.86
Solubility in water -~—====—-=="7"" negligible Cloug poimt (wax), %ag ¢ -— Ca 0

yiscosity at 40 ¢, ¢St I P L)

Appearance und Oder: Clear, bright liquid witn 2 zild patroleum odor.

.

LOWER JPPER

SECTION 1V, FIRE AND EXPLOSION DATA
| rlasno Foint and ethod Autolenition Temp. Flammapility Limics in Air
125F min (PM) ’ >500F % by volume 0.6 7.3

carbon dioxide, foam, water spray. Use a water SPray

Excingulshing Madia: Dry chemical,
tinguishing fire

to cool fire exposed containers. Use a smothering techmaque for ex
of this combusrible liguid. Do neoc use 4 forced water stream directly on oil fire as
chis will only scatter the fire. Material is & OSHA Class 11 combustible Liquid.

Firefighters ghould wear solf~contained braaching apparatus and £u:11 protective cloth-

ing.

SECTION V. REACTIVITY DATA

This is a scable material in closed containers at rood temperature under normal storaSj

and handling coaditions. 1t does not undergo hazardous polyme ization.

Incompatible with strong oridizing agents; heating greatly increases fire hazard.

Thermal -oxidative degradution may yield various hydrocacbons and hydrocarboun deriva-
tives (parcicl oxidaction produces), €0, and CO and SOZ'

Capyriah & | il Coonluam Publsbind Courr prorasion GE;VIUAJ PD'BLISHING

ANy DTl Ust ari] it it '8 U g rTTUSOd i probibised.



SECTION VI, HEALTH HAZARD INFORMATION TLV 5 mg/a’ (osic) (See Seet IT)

Inhalation of excesaive concentracions of vapor or mist can be irritating to the respi-
racory passages and can cause the following symptoms: headache, dizziness, nausea,
vomiting, and loas of coordinacion. Prolonged or repeated skin contact may cause ivri-
tacion of the hair follicles and block the sebaceous glands. This produces a rash of
acne pimples and apots, ysually on the arme and legs. (Good personal hygiene will pre-

vent this).
Chemical pneumonitis ma

FIRST AlD:
for 15 min. including under ayslids,

Eye Contact! Flush thoroughly with running watev
Skin Contacr: Remove contaminated clothing., W.pe excess oil aoff with a dry cloth, Washi

affecio. area well with soap and water.

Inhalatisn: Remove to fresh air. Restore
Tnzeation: Do not induce vomiting.

Saex medical assiscance for furcher treatment, ©

y result when ingescion eccurs and oil is aspirated in the lungs.

and/or support breathing ss required.

bservation and suppart.

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

sonnel of leaks or apills. Remove sources of heat or ignition.
1 to use protection against

Contain spill by diking. Small spills can

Notify safety per
Provide adequate ventilation. Clean-up personne

liquid contact and vapor or niat inhalacion.
be contained by using absorbants, such as Tags, scraw, polyurechane foam, activated

carbon, and sand. Clean up spills promptly to reduce fire or vapor hazards.
DISPOSAL: May be dimposed of by & licensed waste disposal company, or by contrclled in-

cineration or burial in an approved landfill.
follow Federal, State and Local regulacions. Raport larse oil =spills.

SECTION VI1l., SPECIAL PROTECTION INFORMATION

ting or spraying) may crest
Provide approved respiratory
irac:ir

Provide adequate ventilation where operating conditions (hea
excessive vapors or mists. Use explosion=proof equipment.
apparatus for nomroucine Or emergency use. Use an approved filter & vapotr resp
when vapor/mist concencrations are high., Wear protective rubber gloves and chemic:il
safecy glasses where contact with liguid or high mist cong, @may OcCur. Additiencl
suiceble protective clothing may be required depending on working conditioms. AR eyeq
wash fountain end washing facilities to be readily aveilable near handling and use
Areas.

Launder soiled or contaminated clothing before reuse (ac least weekly laundering of
work clothes is recommended) .

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS
n a cook, dry, well-ventilatea area away Irom sourtes oL

open flame, heat, strong oxidizing agents, and ignition. Procect containers from
physical damage. Use nom sparking tools and explosion-proaf electrical equipment. 1
Prevent static electric sparks.
Avoid prelonged skin coatact and breathing of vapors or wists.
No smoking im areas of use. Follow good hygienic practice in t
Do not wear oil contaminated cloching. Do not put oily rags lnto pockets.

posed skin areas gaveral times a day with sosp and warm water when working wit
DOT Classification: COMBUSTIBLE LIOUID

DATA §3Uﬁéé65) ¢opE:1,6,7,12 MIs g
. ¥ 2l g dm A . !
APPROVHLS- CRO \M‘W—J

Store in closed containers i

e use of this waterial.
Wash ex-
h thias

JOQmarTy pa K Ve Rmaged o PSR Aprget 0 Pl L DLIDOSS ad ML =i
S 4 revCOnRa Ry | e ARAGLGR 18 SO P T i K - .
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T1€ PROOUCT. NOTHING IS INTENDED AS A RECOMMENDATIO
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ctmBBBITRETE

7/ nwres FUELS

/2
cusptea: MD3IL CIL C22°. AU TN seeRGENCY TELEPWONE:  (212)@883Lk1L

SHEMICAL NAMES AND SYMONTMS: TRATGPCRT EMZACENCY TELEPHONE: (£30)824-9300(CHIMIREC)
HYOROCARBINS AND AODITINES

USE 0] DESCARIPTION: FUEL OIL
PR TS Y2 I T L L L I 2 A R b TYPICAL CHTMICAL AND PHYSICAL PAOPERTIES

{FG3 AINITIONAL INFORMATION PLEASE CONTACT YOUR LOCAL MARKETING OFFICE.}
APPEARANCE : VISCOSITY: AT 100 F, SUS AT 4O C, CST
CLEAR LIQUID 31.0-40.0 1.3-4.1
QCOR: HYDROCARBON 30ILING RANGE: NO. 1 300-550F SOLUBILITY IN WATER: NEGLIGIELE
M3, 2 350-700F
RELATIVE DENSITY: 15/4C FLASH POINT:F (C) (ASTH D-93) VAPOR PRESSURE:M4 HG 20C
0.82-0.87 Ng. 1: 100(&9) No. 2: 125(52) T 1.8

JrpRpapararaeear erp Y 1 L e A A d bbb s g INGREDIENTS i.f.."QD.fit'."’.'f'i..0.0'*0..’*"0.}'.00.'

e YIRS Y LA R L L A bl

00'.’.”..".’.0*0.

€T PCT £XPOSURE LIMIT (TWA}: EXPQSURE LIMIT
HAZ ARDOUS INGREDLENTS { APPROX) HG/H3 PPN SQURCE
PETROLEUA DISTILLATES 100 575 iog MOBIL
RECOMMENDED

FOLLOW APPLICABLE RECULATICNS.

EX XL 2 L b L b g L4

NOTE: EXPOSURE LIMITS SHOWN ARE FOR GUIDANCE ONLY.
000#’f'004.006.‘00..00”'#*'.00.940#0‘#0.00 FIRE AND EXPLUSION HAZARD DATA

.

FLASH POINT: F(C) (ASTH 0-~93) FLAMMABLE LIMITS: NFPA CODES:

Ng.1: 100¢40) NO 2: 125(-52) LEL: NE WUEL: NE HEALTH ]

EXTINGULSHING MEDIA: FLAMMABILITY 2
REACTIVITY o

coz, FOAM, ORY CHEMICAL OR WATER FOG.
SPECIAL FIRE FIGHTING PROCEDURES:

FIREFIGHTERS MUST USE SEZLF-CONTAINED GREATHING APPARATUS.
UNUSUAL FIRE AND EXPLOSION HAZARDS:

MATERIAL IS COMBUSTIBLE.
. rorerer + HEALTH HAZARD SUMMARY »ewsessssssacs - renrees

HOBIL RECOMMENDS A TWA EXPOSURE LIMIT OF 100

THRESHALD LIMIT VYALUE (IF ESTABLISHED): NO TLV ESTABLISHED.

PPM.
EFFECTS OF OVEREXPOSURE: SLIGHT SXIN IRAITATION. RESPIRATORY IRRITATION, DIZZINESS, NAUSEA, LOSS 0F
CONSCIQUSNESS. THES PRODUCT MAY CONTAIN TRACE QUANTITIES OF POLYCYCLIC ARQOMATIC HYDROCARBONS {PCAH) .

UNDER CONDITIONS OF POOR PERSONAL HYGIENE ANO PROLONGED, REPCATZD CONTACT, SCME PCAH HAVE BEEN SUSPECTED

AS A CAUSE OF SKIN CANCER IN HUMANS .

R

»ee EMERGENCY AND FIRST AID PROCEDURES ==+

+ o> e+ew

EYE CONTACT: FLUSH WITH WATER.

SKIN CONTACT: WASH CONTACT AREAS WITH SOAP AND WATER,
INHALATION: REMOYE FROM FURTHER EXPUSURE. IF UNCONSCIOUSNESS QccuRs, SEEX IMMEDIATE MEDICAL ASSISTANCE AND

CALL A PHYSICIAN, IF BREATHING HAS STOPPED, USE MOUTH TO MOUTH RESUSCITATION.
INGESTION: DO NOT INDUCE VYOMITING. ADMINISTER VECETABLE OIL. GET MEDICAL ASSISTANCE. (NOTE 70

PHYSICIAN: MATERIAL IF ASPIRATED INTO THE LUNGS MAY CAUSE CHEMECAL PNEUMONLTIS. TREAT APPROPRIATELY)

sssrrsRLERSS asesess QREACTIVITY DATA -
HEAT, SPARKS, FLAME AND BUILD uP QF STATLC ELECTRICITY.

roeosd

STABILITY: STABLE  CONDITIONS 10 AVOID:
INCOMPATIBILITY (MATERIALS T0 AVOID): STRONG OXIDIZERS

HAZARDOUS DECOMPOSITION PRODUCTS: CARBON MONOXIDE (CO) FROM INCOMPLETE COMBUSTION.

HAZARQOUS POLYMERIZATION: WILL NOT QCCUR CONDITIONS TO AVOID: NA

0.‘........’..‘....0...0..“0..0.. reee e YAl s L2 d

INFORMATION GIVEN HEREIN [S QFFERED IN CO00 FAITH AS ACCURATE, SUT WITHOUT CUARANTEE. CONDITIONS QOF USE AND
SULTABILITY OF THE PROJUCT FOR PARTICULAR USES ARE BEYCOND OUR COSTROL: ALL RISKS OF USE OF THE PACOULT ARE
THEREFORE ASSUMED BY THE USER AND WE EXPRESSLY DISCLAIM ALL WARRANTIES OF EVERY KIND AND NATURE, INCLUDING

WARRANTTES OF MERCHANTASILITY &A) FITNESS FOR A PARTICULAR PURPOSE [N RESPECT TO THE USE OR SUITASILITY OF
N FDOR USES WHICH INFRINGE VALID PATENTS OR AS EXTERNDING

NG PROCEDURES SHIULD 8E PROVIDED Ta

rEORPTOINES >

LICENSE UNDLR VALID PATENTS. APPAQPRIATE WARNINGS AND SAFE HANDL I
HANDLERS AND USERS.



R
.
-ct...‘...‘.0.00.000.0.0'..0'.o-t.v.o.o EPILL CE LF;A OJCCZ:J:ES -otoottOOCOOOOOO'OOOOQODooo.o.oc&.....o¢.
Lo 1RO I AL 1M2aDT: )
miflei nriLLs AD muuulinel U aeemubmtAlY AULIROMITINS, i UASL UF ACCICEST 0w 222D S ILL sIliFY
HTu[AsE (pN0) 414-3307. U S, CDST LARD REGULATIONS EroJlET 1uaIDlafl RIPOATING OF 5SPILLS THAT ZUD
BEACH ARY WATZRAAY STEEMITIENT DR ERS.  C2AST SuUARD TOLL FREEL NIMETR 800-424-2802.

I
TIEASTD O SPILLED:

7
[nCLu
230erNUYRSS IF MATZSIAL [E A P
ADSORS Qi FYAE RETARSANT TRZATO SAADUST, DIATOAAZIDUS CARTH, ETC. SHOVEL UP AND DISPOSE OF AT AN
~PPAOPRIATE WASTE OISPISAL FACILITY iX ACCORDSKCE WITH C.ERENT APPLICASLE LA4S AND PEGURATIONS, AND PROSULT
CHARACTERISTICS AT TIMI OF O1EP2SAL.

WASTE MANAGIMENT:

OISPOSE OF WASTE BY SUPEAVISID INCISEZRATION IN
ressessererseserevonrbrsrssreanssrres SPECIAL PROTLCTION INFORMATION
£YE PROTECTION: NO SPECIAL ESUIPMENT RIOUIRED.

wIN PROTECTION: I PROLONGEC OR REPLATED SKIN CONTATT IS LIKE
00D PEPSONAL MYGIENE PRACTICES SHOULD ALWAYS BE FOLLOAZO.

hmEe mamzncay countTIONS OF U5 AND WITH ADEQUATI

COMPLIANCE WITH APPLICAZLE LAAS AND RECULATIONS.

porprarpet Y 2 P TR L L L L N L XL N S Ll R bk i

1y, CIL IMPERVIOWS GLOVES SHOULD 85 WORN.

greptnaTany eAITICTISN: HND SPEIIAL REGUIREMENTS UROER ChOlne

VENTTILATION,

VENTILATION:  VYONTILATION DESIRASLE AID ECUIPICNT SHIULD 3% EXPLOSICH PRIOF. USE I WELL VENTILATED AREA.
OTHER: N4

f.o&’ovtoobooo&&oob.fﬁ.’o.'b&bﬁo.oo#..o#’oo.

PR T T T XL S L D gl ] P e s o R L L L L Ll b et SPECIAL PREC}‘\UT IO:\'S

STORED MATERIAL MUST AE LABELLD AS: COMBUSTIBLE.
STORAGE: STOAE IM A COOL AREA.
TMmAL

0"0-4000.600.4-4000#’#"9-’600—0&-’0000”09.9 ]’0 XI CULOGA cAL D;\Tr‘\

AQUTE

TR F 2 2 20 24 ’*fﬁf“”*.ff’f*“*'ﬁ.f’.‘l (T2 = 2 0 2 2 b

ORAL TOXICITY: (PATS)
SLIGHTLY TOXIC (ESTIMATED} -~ SASED ON TESTING GF SIMILAR PRODUCTS AND/OR THE COMPONENTS.

OERMAL TOXICITY: (RABBITS)
NONTOXIC (ESTIMATED) -- SASED ON TESTING OF SIMILAR PRODUCTS AMD/OR THE COMPONENTS.

[NHALATION TOXICITY: (RATS)
SLIGHTLY TOXIC (ESTIMATED) -- BASED ON TESTING QF SIMILAR PRODUCTS AND/OR THE COMPONENTS.
£YE IRRITATION: (RABBITS) .
EXPECTED TO BE NON=IRRITATING

SKIN IRRITATION:; (RABBITS)
MAY CAUSE SLIGHT IRRITATION ON PROLONGED OR REPEATED CONTACT.

-— BASED ON TESTING OF SIMILAR PROJUCTS AND/OR THE COMPONENTS.

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

SUBACUTE AND MUTAGINICITY (SUMMARY)
NO INFORMATION AVAILASLE

CHRONLC OR SPECIALIZED (SLMMARY)
N TRACE QUANTITIES OF POLYCYELIC AROMATIC HYDROCARBONS, SOME OF WHICH HAVE

THIS PRODUCT HAY CONTAIL
BECN SHOWN 7O CAUSE SKIN CANCER IN LASORATORY ANIMALS AFTER PROLONGED, REPEATED SKIN CONTACT.

OTHEZR DATA
NA

ERVIROMMENTAL ATFAIRS AND TOXICOLOGY OEPT. REYISED:

MANAGER OF PROCUCT SAFETY INFURMATICN, PHONE: 609-737-5596 9/1/84
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BENZENE
MATERIAL SAFETY DATA SHEET

Prepared by Enviroclogic Cata
Portland, ME (207) 773-3020
September 1984

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

SECTION [. IDENTIFICATION

Material Name: Benzene

Synonwvms: Benzol; phenyl hydride; cyclohexatrine
CAS ho.: 71-43-2

Molecurar Formula: CgHg

SECTION [I. FIRST AID PROCEDURES AND EMERGENCY TREATMENT

In all <cases of poisoning, follow standard procedures for poison
manacament, first aid, and cardiopulmonary resuscitation. Whenever
transcorting a poisoned person to a hospital, bring the container, labet,
or otner information concerning the product (without celaying transport)
te assist medical personnel with diagnosis and treatment. Four different
routes af exposure and their respective first aid/poison managements are
outiineg below:

[ngesiion:

o> orlute tne poison by offering and encouraging the person to drink
one or two glassfuls of water or milk., 0o not wuse carbonated
Sluids. Do not attemot to make the person vomit,

o Call the Massachusetts Poison Information Center (1-800-632Z-9211;.
"f you cannot reach the Poison Information Center, call or take tne
sersen £ tne nearesst nospital emergency department.

o0 Sstify your supervisor or health and safety orfficer of this or any
I3150n expesure,
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Inhalation:
D Stop exposure by moving person from contaminated area to clean air

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

Have someone call a rescue un1t or medical professional.

Q
o If necessary, transport person to an emergency medical facility
promptly.
Skin:
o If material is a powder, brush away using a cioth.
o Wash off skin 1mmediately with a large amount of water; use soap if
available.
o 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.
Eyes:
o Gently rinse eye immediately, using large amounts of water, for

fifteen minutes, 1f possible, with eyelids held open.

o If possible, have person remove cantact 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 III. ACUTE TOXICITY

ELD Rating Oral human T0| g 130 mg/kg
(Oral toxicity): 2 Inhaiation human LC g 20,000 ppm for 5§ min
Inhalation auman TC| g 100 ppm
Unknown* man LO_g 194 mg/kg
Orai rat LDggp 4,894 mgfkg
Oral mouse LOgp 4,700 mg/kg

*Cyposure route nct reported
Sians ana Symptoms
ingestion: Irritation of mouth, throat, and stomach. See 1nhalation
for otiver symptoms.
Inhalation: Lethargy, headaches, decreased cell counts, bronchitis,
pneumonia, and collapse.
Skin: Irritation
Eyes: Irritation
Exposure Limits
OSHA Stancard(s): 10 ppm, 8-h TWA
25 ppm, Celling
50 ppm, Peak 10 min in any § h
NI0OSH Recommended Limit(s): 10 ppm, Ceiling in 1l h
ACGIH Recommended Limit{s): 10 ppm, 8-h TLV-TWA
25 ppm, STEL
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SECTION IV. LONG-TERM ORGANISM THREAT POTENTIAL

Carcinogenicity
TARC: Limited evidence of carcinagenic effects in animals., Sufficient
evioence 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
TRRC:  Not mutagenic in bacteria, yeast, insects, or mouse lymphoma
Tells. Chromosomal anomalies in humans, rats, and mice were observed.
RTECS: Positive mutagenic responses in bacteria, mice, rats, and
Tapbits were observed. ONA damage and chromosomal breaks in humans
were observed.

Teratogenicity
[ARC: 1ail abnormalities, cleft palate, and absence of the Tower jaw

were defects observed in mice. B8rain and skeletal defects in rats were
observed. Other studies did not show teratogenic effects.
RTECS: Abnormalities of the musculoskeletal system and other effects
on the newborn were observed in rats and mice.

Reproductive Effects
TARC: Alteration of estrus cycles in rats was opserved, 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 extra embryonic
structures in rats and mice were ohserved. Pre-implantation mortality,
fetal death, and other fetal effects in mice were observed.

SECTION V. CHRONIC TOXICITY

Appetite Toss, weight Yoss, fatigue, muscle weakness, headaches,
dizziness, nervousness, irritability, anemia, irreversible blood changes,
and damage to the heart and liver.

SECTION VI. PHYSICAL DATA

Malecular weight: 78.12

Ba1ling Point (at 760 mm Ha): 80°C (Ll76°F)

MaTting Point (at /60 mm Ha): 5.5°C (42°F)

Vapor Pressure (mm Ha) [at 20°C (68°F)]: 74.6

Vapor Density (Air=l): 2.77

Spec1fic Gravity (water=1): 0.879

Percent volatile By Yolume: 100

fvaporation Rate (butyl acetate =1): 1

Soruotlity 1n Water: Soluble

ToTvent Solubility: Miscible with alcohol, chloroform, ether, carbon
Gisuitide, carbon tetrachloride, glacial acetic acid, acetone, oils,
sppzarance and Qdor: Clear, colorless, flammadble liquid with an odor
Hiresnoid of 5 ppm.
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SECTION VII. FIRE AND EXPLOSION HAZARD DATA

Flash Point (Method Used): -11"C (12°F) (closed cup)

Extinguisher Media: Water fog, carbon dioxide, dry chemical, foam

Lower  Upper

Flammable Limits in Air, percent by voi.: 1.3 /.1

Autoignition Temperature: 80 C (176 °F)

NFPA Fire Hazard: 3

Special Fire Fighting Procedures: Use blanketing technique to smother
fire. Water otream will scatter fire. Water spray may be used to cool
fire-exposed containers. Firefighters 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: 0

Tncompatibtlities (Materials to Avoid): Strong oxidizers such as ozone,
permanganate, sulfuric or mitric acids, potassium peroxide, and sodium

peroxide.
Hazardous Decomposition Products: Oxides of carbon and nitrogen

Hazardous Polymerization: Does not occur

SECTION IX. SPILL, LEAK OR DISPOSAL PROCEDURES

Actions To Take in Case of Spills or [eaks: Restrict from areas of
sp111s or Jeaks persons not wearing protective equipment and clothing.
fliminate’ sources of ignition. Ventilate area. Inform supervisor or
health and safety officer of any spill or leak. Wnile 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 Tigquid: 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 kueep gas concentration below flammabitity
Trmt. Stop the gas flow. [f leak cannot be stopped, move
container to safe place in cpen air and allow 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

T
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authorization. Prior to receiving institutional authorization, it may be
necessary to store spilled materiats. 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 required for vapor:

<50 ppm: For short periods, canister or cartridge type respirators

with fuil facepiece.

For emergencies or when concentration 1is unknown, self-contained

breathing apparatus should be used.

Ventitation: Provide general and local exhaust ventilation to comply
Wwith TLV requirements.
Protective Clothing or Equipment:

o Jo prevent repeated or prolonged skin centact with liquid and solid
chemicals, use impervious clothing, gloves, face shieids {eight-inch
minimum), splash-proof safety goggles, and other appropriate
protective clothing.

o Place clothing contaminated with ligquids or solids in closed
containers for storage until <¢lothing can ©Ge 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 exposure.

o A safety shower should be provided within the immediate work area
for emergency use where 1iquids may contact the employee's body.

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

emplioyee'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 oxidizing agents and sources of heat and
ignition.

Other Precautions: Use extreme caution when handling this chemical. It
has been shown to cause cancer in humans. Do not smoke 1n areas of use.

DISCLAIMER: This document is based upon information obtained from
numerouds sources. Every reasonable effort has been made to provide
reliable data and information; however, Enviroiogic 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 !. MATERIAL IDENTIFICATION
MATUZI AL MAME:  TTHYL BENIEIE
OTHFR DESICNATIONS: Phenylethane, Echvlbenzol, CadsCek3, CASY GOQ 100 Lla
MANUFACTURER: Available from several suppliers,
SECTION 11, INGREDIENTS AND HAZARDS % HAZABD DaTa
¢a 102 g-hr Twa 100 puut

Ezhyl Benzene

xCurront OSHA permlsSsable exposure lever,

wd 5 Pl'lJI_JIJ

d by OSHA in Qctober 1973 wnlch includes

Human, inhala

TCLo 100 prro

A Scandarcd

may be incffective to put our firve, bt

This is a
wich ait, especially vhen heatec.

52
an acttisen level of 32 ppm, and detatled requairemants 8§ hr (:rrizatisn)
of monitaring, medizal survelllance, enplovee traln-~ Rac, Oral LDs5g
ifyg, eto., WOEn @xposure exceads SO pspm. It has net 350 vging
vet issued as a leeal veculremen’
SECTION 1i1, PHYSICAL DATA
Zoiling point at L acm, deg € -= L3¢ Spacifiz gravicy ZI0/4C =-em--- D.5g7
Yapor pressure at 5.7 ¢, mm Hg - 10 Velgrniles, 7T ———mrmresms—coeos— ca 179
Vapor density (Air=1) ~-===—=-== 3.60 Zvagoratien rate (Buic=1l) -—-——-- <1
water sciubility ac 20 C Moo X o~ 0.01% Malzing pointg, deg £ =-—--==-== =337
: “alecular weight ==—=m=m————=-~ 1C5.16
Appearance & Odor: lear, colorless liguid =i1th an aromatic hydrocarbon ocdar.
SECTION 1V, FIRE AND EXPLOSION DATA L oWER | uosER
L-E}Qﬁp_f?lnt ana Methou | Autotgnltisn Tezz. Flammabisaty Limics In air
3 F (15 C) (closed cupl 810 F (&3 C) Yolumhe X 1.0 6.7
gxctinguisning media: Carbon dioxide, dry gnealesl or “"alecohol” foam, A watar savay
used to ceol firs-expesed contalner

a2y be

A stream of wacar can spread fire of burning liguid.
flammable ligquid (OSHA Class I2) which can readily form explosive mixtures
Heavier-than-air vanocs can flow aiong suriaces

Tireficghters should use

to reach distant ighition sources, anc then flash back,

sglr—ccntalncd breatning equipmenc ane eve proteciicn to tight fires in enclosed

placey. —
SECTION v, REACTIVITY DATA

does pot polymerize.

{ucluding carbon menexide.

This material 15 stable in srorage in clesed contalners at room temperacure,

This, flammable macerial should be kept separated from oxidizing
and bases and ammonia. Thermal-oxidative degradatiion can produce toxic products,
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SECTION Vi, HEALTH HAZARD [NFORMATIC: LY oaon
: anme

Excessive excusure to vaporq will irritate the wyes any mucous meamoranes of the
Uprer respivatory tracet, ustained nlygh lovels 2:a rraduce headache, deprusvion
ef The centrai RETVOUS SYSteo, Narcosis anz coma.

Liquid coneact I3 drritating te the eyes aad irritecion and defaecing co the sxin,
leaging te darmasicis on PYJLDHELJ or yepeatad oxposurey. Ingestion may lead co
asprration of llquid inte the lungs small asguncs ¢f aypiratec ecthvl benzene
fduse excensive edema ane hemorrhage of lunz cissue.  FIRST AIDg

Zve centast:  Wash eyes wall wich plenty ol runzinz wacer, (ot redical help {¢
4

irrvitaceion persists.
Sk1n sontacts  wash exposed arcas of skia. Frompolv remove contamdnazed clothine.
[phaiacien: Femsve vietdm to fresn air., Fasiary treatalng I recessary,  Gec

wedigai help for serious eapasore,
ingastign:  Gec promper medical hels'!  (The danger o ;i.atlnu ethvl benzene inte

as
the lungs indicates medical cirectins Sefere irnducing vomiting.)

SECTION Vil. SPILL, LZAK, AMD DISPGSA . PROCEDURES

Perssnnel {awolved In led< cr spill contrar sod ¢lean-ius must use protective eguip-
ment t? avold irnnalatien of vacors and cenzes: wicta lisuld., Eliminase igntcion
SOUTCES craovide maxinun v losion-prow! venst:il-otion.

\

Fici-up soilled material for roacovery or zistusal.  Absers withn sand, oie, for dis-
pesal Ina sanitary landitl) or with pager tovels or clachy [ar burning, Waetar
can se csed w2 Jlush llguid away frow $ansitive =rzas o specfal cacch basing ax
Zrounc, Sub not o Sewer of surface watsr,

2ILF0SAL:  Strsn paterial cam be burned 1= arpren =2 rnciaerators in gucerdance wech

Tederal, State anu lacal regulatiuns

SECT{CH VIil. SPECIAL PROTECTION [NECEMATION

Provide expolusicn-proof general and local exnau~t ventilaticn o Saec ILV Tequires=
ments.,  Approved resdirators msust be avariable o7 noneroutine ar wme BTFENCY use.

A full fauw raspirator wich erganic vanmar eiriridpe cun be used up Lo 1000 PE™; 2
gas masx witn organle vasor e3nister €an by usaz 2o te 5000 tpme a self-contaiced
reseirator 15 ngedged for hizh and unknewn corcentracions of vapur.

Use (mpervicus gioves and clothing ang & facz s-1eoll to prevent repeitad or prolonyeg
€oRfact with cre kiquid, Where splashing 1s rosaible chemical gogbL » should bve
used, uﬁothzﬁq contaminatad wich e:PVL benitny snould ke prampely rowmoved ané nog
reused until free of tha contarinan

Ixposures aLov° cthe action lave], liautd centact, or wer<lag whera fires and expleosidgn
hazards exist may require iasiituCing enplover training, medical surveillance,
vapor c¢ocntenivation moaitaring, record keepiny, €20, wnen tha propoused standarcd

{sSuus,

SECTION IX, ZPECIAL PRECAUTIONS AND CCMMENTS

Stare rhis material in cignelv closeq conta‘ners Lo covl, well-ventilareda areas,
away fram oxigiziag agents, hear and soufces o Traiticn, Use non-sparking tools
sround this materlal. Cuoneavners must be clectviZally bouded and 5rngnded for
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TOLUENE
MATERIAL SAFETY DATA SHEET

Prepared by Envirologic 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.: 108883

Synonyms: Toluol; methylbenzene; methacide; phenylmethane; methylbenzol
WoTecuiar Formuta: CgHglHs

SECTION II. FIRST AID PROCEDURES AND EMERGENCY TREATMENT

In all cases of poisoning, follow standard procedures for poisoning,
first aid, and cardiopulmonary 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 different routes of
exposure and their respective first aid/poison managements are outlined

below:

Ingestion:

o Oilute the poison 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 person vomit.
2all the Pittsburgh Poison Information Center (1-412-681-6669).

[f you cannot reach the Poison Information Center, call or take
the person tc the nearest hospital emergency department.

o Notify your supervisor or health and safety officer of this or any

poison exposure.
Inhalation:

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

area.

(a]
~
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o Call the Pittsburgh Poison Information Center (1-412-681-6669).
o Have someone call a rescue unit or medical professional.
o If necessary, transport person to an emergency medical facility
promptly.

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 facility as necessary.

Eyes:

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 lenses 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: Inhalation human TCig 200 ppm
Inhataticon human TC| g 100 ppm
Oral rat LDgp 5,000 mg/kg

Inhalation rat LCLg 4,000 ppm { for 4 h)
Irhalation mouse LCgg 5,320 ppm (for 8 h}
Signs and Symptoms:
Tngestion: 1rritation of the digestive tract; central nervous system
depression, headache, dizziness, fatigue, muscular 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: Lrritation, reversible corneal burns.
Exposure Limits:
OSHA standard(s): 200 ppm, 8-h TWA
300 ppm, Ceiling
500 ppm, Peak for 10 min
NIOSH recommended limit(s): 100 ppm, TWA
200 ppm, Ceiling for 10 min
ACGIM recommended limit(s): 100 ppm, 8-h TLV-TWA
150 ppm, STEL

SECTION IV. LONG-TERM ORGANISM THREAT POTENTIAL

Carcinogenicity .
~—RRC—NTP7RTT, CAG, RTECS: No indication of carcincgenicity was found

in standard references.
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Mutagenicity
TARC ;. LARC 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.
RIECS: Developmental abnormalities in the musculosketetal system of
rats and in the craniofacial region of mice nhave been observed.
Reproductive Effects
TARC: 1ARC Monographs have not reported reproductive effects.
RTECS: 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 resuit 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): 110.6C {231

Melting Point (at 760 mm Hg): -95°C (-139

Vapor Pressure (mm Hg) [at 20 C (68 F)]1: 22

Vapor Density (Air=1]: 3. 14

Specific Gravity (water=1): 0.866

Percent volatile By volume: 100

Evaporation Rate (butyl acetate =1): 2.24

SoTubiTity in Water: 0.05 g/100g of water, at 20°C (68°F)

Solvent Sojubility: Soluble in acetone, miscible in absolute alcohol,
ether, and cntoroform,

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

because of fatigue.

SECTION VII. FIRE AND EXPLOSION HAZARD DATA B

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

Txtinguisher Media: (U, dry chemical, foam, water fog.

Lower  Upper

Flammable Limits in Air, percent by vol.: 1.27 /.1

Autoignition lemperature: 480 C (896 F)

NFPA Fire Hazard: 3

Srecia; Fire Fighting Procedures: Self-contained breathing apparatus

and cye protection should be worn,
tinusual Fire and Explosion Hazards: At room temperature toluene emits
Vapors that can form flanmable mixtures with air. When exposed to

heat and flame it is a dangerous fire hazard and a moderate explosion
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hazard. Vapors can flow along surfaces 1o distant ignition sources, then
flash back.

SECTION VIII. REACTIVITY DATA

Stability: Stable under normal storage conditions and handl ing.

NF PA Reactivity: O

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

Hazardous Decomposition Products: Oxides of carbon and nitrogen.

Hazardous Polymerization: DUoes not occur.

SECTION IX. SPILL, LEAK OR DISPOSAL PROCEDURES

Actions To Take in Case of Spills or Leaks:

Nestrict from areas of spills or leaks persons not wearing protective

equipment and ciothing. Eliminate sources of ignition. VEntilate

area. Inform supervisor or health and safety officer of any spiil or
leak. While protecting against eye and skinn contact and inhalation
of vapors, take the following steps:

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

o Vapor: Ventilate area to keep vapor concentration below lower
flammability Timit.

Disposal Methods:

0 Small quantities: dispose of absorbed material, i.e. vermiculite,
dry sand, earth or a similar material in a secured sani tary
landfill or atomize in a suitable combustion chamber.

o LlLarge quantities: dispose via a licensed waste disposal company.
Foliow federai, state and local regulations.

SECTION X. SPECIAL PROTECTION INFORMATION

Respiratory Protection: Only MIOSH or MSHA approved equipment should be
used. Minimum respiratory protection required for vapor:
5200 and <500 ppm: Chemical cartridge respirator with organic
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-mounted
organic vapor canister; or supplied-air respirator with full
facepiece, helmet or hood; or sel f-contained breathing apparatus
with full facepiece.
~2000 ppm or entry and escape from unknown conc i :
contained breathing apparatus with full facepieigtggélgg:a iﬁe}f
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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 breathing apparatus operated in
pressure-demand or other positive pressure mode.

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

o To prevent repeated or prolonged skin contact with the Tiquid, use
impervious clothing, gloves, face shields, (eight-inch minimum),
splash-proof safety goggies, and other appropriate protective
clothing.

o Place clothing contaminated with the liquid 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
expasure.

o A safety shower should be provided within the immediate work area
for emergency use where 1iquid 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 Handling and Storing: Store in
Co0l, clean, well-ventilated area away from sources of heat and
jgnition and away from oxidizing agents. Use nonsparking tools and
safety cans for handling small amounts. Use ground and bond metal
containers for liquid transfers to prevent static sparks and protect
contaniers from physical damage.

Other Precautions: Do not wear contact lenses or smoke in areas of
storage or use. Avaid contact with skin and eyes. Alcohol use may
aggravate the narcotic and biood effects.

DISCLAIMER: This document is based upon information obtained from
numerous sources. 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.
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M505-1033

XYLENE
MATERIAL SAFETY DATA SHEET

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

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

SECTION I. IDENTIFICATION

Material Name: Xylene

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

Motecular Formula: CgH4q{CH3)?2

SECTION [I. FIRST AID PROCEDURES AND EMERGENCY TREATMENT

In all cases of poisoning, foilow stanagard procedures for poison
management, first aid, and cardiopuimonary resuscitation. Whenever
transporting a poisoned person to a hospital, oring the container, label,
or other information concerning the proguct (without deiaying transport)
to assist medical personnel with diagnosis and treatment. Four different
routes of exposure and their respective first aid/poison managements are
outlinea below:

Ingestion:

o Oilute the poison by offering andg encouraging tne person to drink
one or two glassfuls of water or milk. Do not use carbonateg
fluids. 0o not attempt to make the person vomit.

o f£all the Pittsburgh Poison Information Center (1-412-681-6669). If
you cannot reach the Poison Information Center, call or take tne
person to the nearest hospital emergency departiment.

o wNotify your supervisor or healtn and safety officer of this or any
po1san exposure.

Inhalation:

0 Stop exposure by moving person from contaminated area to clean awr
area.

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

o0 Have someone call a rescue umit or medical professional.

o |[f necessary, transport perscn to an emergency medical facility
promptly.

Copyriant 1986 by Envirologic Data, Inc.
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5 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.

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

o Transport person to a medical facility as necessary.

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

o If possible, have person remove contact lenses if worn: never permit
the eyes to be rubbed. ’
Call tne Pittsburgh Poison Information Center (1-412-681-6669).

o Transport person to an emergency medical facility promptly as
necessary.

SECTION IIL. ACUTE TOXICITY

Exposure Routes: The primary routes of exposure are innalation of vapor
ang direct skin or eye contact with the 1iquid.
Toxic Effect Levels:
Inhalation human TCyg 200 ppm
Inhalation man LC g 10,000 ppm (for 6 h)
Oral rat LCgp 4,300 mg/kg
Inhalation rat LCgq 5,000 ppm {for 4 h)
Signs and Symptoms
[ngestion: Burning sensation 1n the mouth and throat. Other symptoms
are the same as those for 1inhalation (see below), except that lung
congestion will not usually develop.
inhalation: Irritation of the eyes, nose, ana throat. At
concentrations above 200 ppm nausea, vomiting, abdominal pain,
gizziness, staggering, drowsiness, severe breathing aifficulties, and
unconsciousness may occur. Vapor levels above 200 ppm may have an
anesthetic effect.
Skin: leritation and defatting.
Eyes: Irritation at concentrations of 200 ppm.
Exposure Limits.
OSHAR Standard(s): 100 ppm, 8-h TWA (skin)*
NIOSH Recommenaed Limit{s): 100 ppm, S~h TWA
200 ppm, Ceiling (for 10 min)
ACGIH Recommenced Limit(s): 100 ppm, &-h TLV-TWA
150 ppm, STEL -
*Skin absorption may contribute to overail expusure.

SECTION IV. LONG-TERM ORGANISM THREAT POTENTIAL

Carcinogenicity
[ARC. NTP/NCI, CAG, RTECS: No incication of carcinogenic effects was

founa 10 standara rererences.
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Mutagenicity
TARC: [ARC Monographs have not reported mutagenic effects.
RTECS: Mutagenic response in yeast.

Teratogenicity
[ARC: IARC Monographs have not reporteag t
RTECS: Teratogenic effects in mice and ra
Reproguctive Effects

gratogenic effects.
ts.

TARC: IARC Monographs have not reported reproductive effects.
RTECS: Reproductive effects in mice.
SECTION V. CHRONIC TOXICITY

Reversible damage to the kidneys and liver
high concentrations.

may occur from exposure to

SECTION VI. PHYSICAL DATA

Molecular weignt: 106.2
Boiling Point (at 760 mm Hg):

Melting Point (at 760 mm Ha):

Vapor Pressure (im Hq) [at 20°C (68
Vapor vensity (Air=l): 3.7
Specific aravity (water=1):
Percent Volatile By Voluma: -~ 100
Evaporation Rate (butyl acetate =1j:
Solubility in Water:
Solvent Solubility:
organic iiguids.
Appearance and Odor: Colorless or tigat col
unratiguea odor threshold of 0.3 ppn 10 air.
crystal at low temperatures.

Misciple with absolute

F) (o)*
F) (m)*
F) (p)*
(0]
{m)
(p)
o), 9(m}, 9(p)

0.88(0}, 0.86{m), 0.86(p}, mixture about 0.86

0.7 (o, m, p). )
0.00003 /100 g of Ho0, at 20°C (68 F) {0, m,

).

alcohol, etner, ana other

orea aromatic liquid with an
Para-xylene may be a

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

SECTION VII.

FIRE AND EXPLOSION HAZARD DATA

27.2 to 32°C

Flash Point (Method Used):
Extinguisner Maaia:

percent by vol.:
465 to 530 C

Flammanle Limts in Air,

(8] to 90°F) (closed cup)

Foam, carbon dioxide, ary chemical.

Upper
6 to 7

Lower
1.0 to l.}
(869 to 986°F)

Autoignition Temperature:
NFPA Fire Hazara: 3

Special Fire Fianting Proceaures:

Firefighters shouid use self-contained

Dreatning apparatus with a full facepiece operated in pressure-demand or

positive-pressure mode.
Unusual Fire and Explosian Hazards:

xyTene is a sigmificant fire and explosion nazard.

distance along surfaces to ignition

Wwhen exposed to heat or flame,
Vapors may travel a

sources and tnen flash back.

Copvriaht 1986 by Enviroloaic Data,
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SECTION VIII. REACTIVITY DATA

Stability: Stable in closed containers at room temprature,

NFPA Reactivity: O

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

Hazardous Decomposition Products: Degradation 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
spills or leaks persons not wearing protective equipment and clothing.
Eliminate sources of ignition. Ventilate area. Inform supervisor or
health ana safety officer of any spill or leak. While protecting against
eye and skin contact ana inhalation of vapors, take the following steps:

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

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

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

SECTION X. SPECIAL PROTECTION INFORMATION

Respiratory Protection: Onty NIOSH or MSHA approved equipment should be
used. Mnumum respiratory equipment requirea for vapor:
5100 and £1,000 ppm: Chemical 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 supplied-air respirator with full facepece,
nelmet, or hood: or self-contained breathing apparatus with full
facepiece.
<£10,000 ppm: Type C supplied-air respirator witih full facepeice
operated in pressure-demand or other positive pressure mode or with
full facepiece, helmet or hood operated 1n continous-~flow mode.

Copyright 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-demana or other positive pressure mode; 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-demand or other positive pressure mode.
Ventilation: Provide general and local exhaust ventilation to comply
w1th OSHA standards. For exhaust hood, use >100 1fm face velocity.
Protective Clothing or Equipment:

o Jo prevent repeated or prolonged skin contact with liguic and solid
chemicals, use impervious clothing, gloves, face shields (eight-inch
minimum), splash-proof safety goggles, and other appropriate
protective ciothing.

o Place clothing contaminated with liguids or solias 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 exposure.

o A safety sihower 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 liquids or solids may contact tne
employee's eyes.

SECTION XI. SPECIAL PROCEDURES AND PRECAUTIONS

Procedures and Precautions to be Taken 1n Handaling and Storing: Store 1in
a well-ventilateg area 1n closed containers avay from sgurces of heat and
ignition ana strong oxidizing agents. Protect containers from physical
damage. Electrically ground metal containers when transferring liquia.
Detached storage is preferabie.

Otner Precautions: Do not smoke 1n areas of use or storage. Wash nands
betfore eating, smoking, or using toilet facilities.

DISCLAIMER: This document is basea upon 1nformation obtained from
numerous sources. Every reasonable effort has been made to provide
reliable data and information: however, Enviroclogic 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.

0733X
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SAFETY EQUIPMENT CHECKLIST
é J 7£ A; /’n (Check equipinent needed, indicated number needed at left)
b tasd f o ha TET N/ 1 }

PERSONAL PROTECTION

_____ StBA air-line system 5 min. bottle "/half-fnce resplrator full-foce resplr
/ 7 RESPIRATOR CARTREDGE(S)
(dedt /aefﬁen/f
x organic vopor organic/HEPA acid/base organic/acid dust pre-filter other
# " COVERALLS
Aﬁ«#ﬂﬁ?ﬂ
z tyvek chem-tuff chemrelt chem-max (level A) PV-tyvek Sarancx
" GLoves
Z vinyl neocprene solvent (HDR) acid Viton Silver sheild
- | Hoospesums) _
boots/rubbers safety goggles '-/safety glasses ‘/hard hat splash shield — steel toed boots
MORITORING & SURVEILLANCE
/LEL/OZ OVA (FID) ‘/lmu {(PID} celorometric tubes radiatton meter
/é{m};{/ﬂmﬁ
It sampling pump ust sampler other
HISCELAKEOUS
L first ald kit ‘/fire extinguisher '/;ye wash capacity -'/drinking wWater e barricades
escape pack cascade system traffic cones reflective vest spare air bottle
DECONTAMINATIGH EQUNPMENT
wash tub ‘/5 gallon pail scrub brush water sprayer rinsate contniper steam cleener
_ ‘//garbage bags L drum/can ’/visqcen sheeting L/ hygienic soap detergent



Joby tavk:

Sl sa g’

X organic vapor
Zé tyvek
ZS vinyl

boots/rubbers

LEL/Q2
first aid kit
escape pack

wash tub

garbage bags

air-line system

M/Mﬂﬂ"//

X

§

" 1

organic/HEPA

em- tuff

neoprene

(é%g D 2 Stﬂdg)

safety gogales

OVA (FID)

IH sampling pump

fire extinguisher

cascade system

5 gallon pail

drum/can

| (mor 49 apsacs)

SAFETY EQUIPMENT CHECKLI1ST
(Check equipment nceded, indicated nunber needed at left)

PERSOHAL PROTECTIOK

5 min. bottte lf”/ﬁalf-face respirator

" RESPIRATOR CARTRIDGE(S)

acid/base organic/acid dust pre-filter

" COVERALLS

chemrel { chem-max (level A) PV-tyvek
L GLOVES
solvent (HBR) acid Viton
Z& safety glasses X hard hat splash shietd

MOHITORIKG & SURVEILLAHCE

X g (PID) colarometric tubes
(5!57§¢n52rw€)
¥ dust/sampler other
HISCELANEOUS
x eye wash capacity g drinking water S barricades

X traffic cones K. reflective vest

DECONTAMINATION EQUIPMENT

XL scrub brush X: Water sprayer )<

visgeen sheeting 7< hygienic soap detergent

rinsate contaniner

full-face respir

other

Saranex

Silver sheild

___2& steel toed boats

radiation meter

spare air bottle

_25__ steam cleanct
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AccidenvIncident (near miss) Report

Employee’s Name: D.O.B. _
Address: D.O.H.
SS#
Job Title: Supervisor's Name:
Office Locadon:

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

|

et — i ——

e ot e et e

et S——

Describe clearly how the accident occurred:

Was incident: Physical Chemical
Parts of body affected Exposure: Dermal
right left Inhatation

Ingestion
Witnesses: 1) 2)

Conditions/acts contributing to this incident

D e ——

e T e e e o v ey ey -t i

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

Did injured go to doctor: Where:
: When:
Did injured go to hospital: Where:
When:
Signawres: )

Employee Reporting Manager Health & Safety Manager

1

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 Safety Plan with the inspector hefore 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 ninor
(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 ansver.
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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PROJECT NAME

PROJECT NUMBER
DATE OF SAMPLING
CONTAMINANTS

RESULTS OF VAPOR MONITORING

IONIZATION DETECTOR EXPLOSIMETER  |RADIATION
READING READING MONITOR ‘
TIME READING LOGATION PURPOSE INITIALS
FiID  J102evPD|11.7evPID] % LEL %0, mA/hr
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INSTRUMENT CALIBRATION LOG

DATE

INSTRUMENT TEST GAS ‘ ppm READING ADJUSTED? SIGNATURE
YES NG
YES NO
YES NO
YES NO
YES NO
YES NO
YES NG
YES NO
YES NO
YES NO
YES NO

PAGE



APPENDIX K
Cc t ti t
Definitions —-Excavation, Trenches WO
Bank~ a mass of soil rising above a digging level.

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

vation—- 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.

Braces 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.

t- 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
Civil Engineer.

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

S ing- 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, railrocads,
buildings, etc.

Shore~ a supporting member that resists a compressive force
imposed by a load.

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

sides, Walls, and Faces—- 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.

Spoeil~ 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.

- 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 shoring, sloping, benching, or alternative
means 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.

11.

1z.

13.

14.

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
excavateor. 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 reguirement.

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.



l6.

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 so0il 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.



APPENDIX L
Drilli Safe
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 include respiratory protection and
chemical resistant clothing, gloves, and boots in
addition to the equipment 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 waon’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 controls, 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 adequate time to cool.

Prior to the performance of maintenance
techniques, 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 ligquids
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.
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SAFETY DURING OPERATIONS

The on~site supervisor must ensure that the area around the
drill rig is cleared of all personnel, visitors, and
obastructions. 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 tocls 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
platform.

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.
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QVERHEAD/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.
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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
cage, 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
mnust not 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 pmust not move or touch any
part of the drill rig, particularly any metallic
parts,

- Inform someone 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 should 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.
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WIRE 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 slipping device. If drill rods
should slip back into the borehole, do not attempt
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 HOISTS

During 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 "grabs" the cathead and becomes
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 around 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 tools 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 drunm.

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 protoceol 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 alignment,
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 & CORE 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.



