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EMERGENCY CONTACTS AND
AIR MONITORING ACTION LEVELS

EMERGENCY CONTACTS

In the event of any situation or unplanned occurrence requiring assistance, the
appropriate contact(s) will be made from the list below. This emergency contacts list
must be kept at hand by field members and will be provided to all pilot test field
personnel during the weekly site-specific safety briefings.

Contact Phone Number
Mr. Jerry Forste, OC-AFLC/EMR 405/734-3058
Fire Department 405/734-7964
Ambulance 117 (on base)

Medical Emergency

Hospital Base Hospital
Phone number 405/734-8223
Ambulance service (0730-1600 hrs.) 117 (on base)

Map to hospital is on next page.

Route to hospital: See map on next page identifying hospital location. From the site,
go north on Celis Road, turn north (right) onto East Drive, turn west (left) on
Perimeter Drive before gate 7. Turn left on “A” Avenue and continue straight on
Second and Arnold streets to base hospital on the south (left) before Sooner Road.
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AIR MONITORING

The air monitoring action levels listed below define the appropriate response to
situations in which these levels are detected.

Action Level Method of
(Concentration) Detection Action
*>1 ppm OVA Check benzene concentration with
Sensidyne, or Drager, tubes. If <1
ppm, continue work. If >1 ppm, stop
work and call project manager.
*>5-10 ppm OVA If benzene is less than 1 ppm,
locate personnel upwind of drilling
operation. If benzene is greater
than 1ppm, full face respirators
will be used.
*>10 ppm OVA Stop work.

* Exposure limits based on 1993-1994 TLV for Chemical Substances and Physical Agents, 1993, ACGIH.

Parsons Engineering Science Contacts

Contact Phone Number
Parsons ES project manager: Work: 512/719-6000
Brian Vanderglas, Austin, Texas Home: 512/443-9020
Parsons ES site safety officer: Work: 512/719-6000
Curt Burdorf, Austin, Texas Home: 512/454-8983

Parsons ES technical director:
Doug Downy, Denver, Colorado Work: 303/831-8100
Home: 303/670-0512

Parsons ES office health and safety representative:
Randy M. Palachek, Austin, Texas 512/719-6000

Parsons ES corporate health and safety manager:
Ed Grunwald, Atlanta, Georgia 404/325-0770

Vil
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SECTION D1.0
INTRODUCTION

D1.1 PURPOSE AND POLICY

The purpose of this safety plan is to establish personnel protection standards and
mandatory safety practices and procedures for all work conducted in association with the
bioventing treatability study at Tinker Air Force Base in Oklahoma City, Oklahoma. The
plan assigns responsibilities, establishes standard operating procedures, and provides for
contingencies that may arise during performance of work tasks at the project site.

The provisions of the plan are mandatory for all onsite Parsons Engineering Science
(Parsons ES) field personnel. All Parsons ES personnel will abide by this plan as
indicated by their signatures on the plan acceptance form (exhibit A). Any supplemental
plans used by subcontractors must at least conform to this plan. All personnel who
engage in project activities must be familiar with this plan and comply with its
requirements. Accidents specifically related to this project will be reported using the
form in Attachment A. In addition, the U.S. Department of Labor Occupational Safety
and Health Administration (OSHA) "Job Safety and Health Notice" is presented in
Attachment A and must be present and posted on site.

D1.2 SITE DESCRIPTION, HISTORY, AND SITE SPECIFIC
ACTIVITIES

D1.2.1 Site Location and History

POL Storage Area C, also referred to as the 3700 Fuel Yard, is located midway along
the eastern boundary of the base, between Warehouse Road and Douglas Boulevard. The
area of concern within this former jet fuel bulk storage area is located approximately 60
to 200 feet east of Building 3703.

Six underground storage tanks (USTs), each with a capacity of 25,000 gallons, were
previously located in POL Storage Area C. After serving in excess of 30 years as a fuel
storage depot, the tanks were removed in 1991 along with approximately 1,500 cubic feet
of fuel-contaminated backfill material, The excavated area has since been backfilled with
clean sand, and the surface has been restored. Surface transportation and storage facilities
have replaced the previous underground system. JP-4 jet fuel is now delivered by tanker
truck to the site, where it is off-loaded into two aboveground storage tanks located at the
southern boundary of the fuel yard.

The USTs, formerly located upgradient of the presently identified contamination, had
contained JP-4 jet fuel exclusively in recent years. Petroleum hydrocarbon contamination
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presumed to have leaked from these tanks or their pipelines is the target for bioventing
treatment at this site.

The primary contaminants at this site are petroleum hydrocarbons, which have been
detected in the soils and ground water at depths ranging from 5 to 35 feet bgs. Total
recoverable petroleum hydrocarbon (TRPH) concentrations of 1,070 milligrams per
kilogram (mg/kg) have been detected in the soils at a depth of 5 to 6 feet. Concentrations
of the volatile organic compound benzene were detected at 120 pg/kg in the soils from
the boring for well MW-5.

D1.2.2 Site Specific Activities

The purpose of this project is to install and operate a full-scale bioventing system at
the 3700 Fuel Yard site. The following construction activities will be performed for the
installation of the bioventing system:

e drilling and construction of five air injection vent wells (VW),
e drilling and construction of fifteen vapor monitoring points (MP),

e trenching and installation of approximately 350" of 2” piping at 1.5 below
ground level,

e installation of a small shed to house the blower system,
e installation of the blower system,

e testing of system operability.

Field activities for installation are planned to begin in December 1994 and shall be
completed in January 1995.

Upon completion of construction, the bioventing system will be used to perform in-
situ respiration tests to monitor the long-term performance in remediating TPH
contamination. The system is expected to be in operation up to several years with
Parsons ES personnel performing tests at least every 4 months during operation.

Weekly system checks will also be performed by Parsons ES personnel for up to one
year of operation. Detailed blower system information and a maintenance schedule will
be included in the operation and maintenance (O&M) manual provided to the base.

D1.3 PROJECT TEAM ORGANIZATION

Table D.1 describes the responsibilities of all personnel associated with this project.
The names of principal onsite personnel associated with this project are listed below.

Project manager: Brian Vanderglas
Field team leader: Curt Burdorf
Site safety officer: Curt Burdorf (or designee)
Field team: Not Yet Determined
2
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Table D.1. Onsite Personnel

Title

General Description

Responsibilities

Project Manager

Site Safety
Officer

31168\726447\H&SPLLAN

Reports to upper-level
management.

Has authority to direct
response operations.

Assumes total control over
site activities

Advises the project manager
on all aspects of health and
safety on site.

Stops work of any operation
threatens worker or public
health or safety.

(98]

Prepares and organizes the background
review of the situation, the work plan, the site
safety plan, and the field team.

Obtains permission for site access and
coordinates activities with appropriate
officials.

Ensures that the work plan is completed and
on schedule.

Briefs the field teams on their specific
assignments.

Uses the site safety and health officer to
ensure that safety and health requirements are
met.

Prepares the final report and support files on
the response activities.

Serves as liaison with public officials.

Periodically inspects protective clothing and
equipment.

Ensures that protective clothing and
equipment are properly stored and
maintained.

Controls entry and exit at the access control
points.

Coordinates safety and health program
activities with project safety officer.

Confirms each team member’s suitability for
work based on a physician’s
recommendation.

Monitors the work parties for signs of stress,
such as cold exposure, heat stress, and
fatigue.

Implements the site safety plan.

Conducts periodic inspections to determine if
the site safety plan is being followed.

Knows emergency procedures, evacuation
routes, and the telephone numbers of the
ambulance, local hospital, poison control
center, fire department, and police
department.

Notifies, when necessary, Tinker AFB
emergency officials.

Coordinates emergency medical care.
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Table D.1. Onsite Personnel (continued)

Title General Description

Responsibilities

Site Safety
Officer, (cont.)

Field Team Responsible for field team
Leader operations and safety.
Field Team Perform field tasks.

31168172644\ H& SPLLAN

Sets up decontamination lines and the
decontamination solution appropriate for the
potential type of chemical contamination on
site.

Controls the decontamination of all
equipment, personnel, and samples from the
contaminated areas.

Assures proper disposal of contaminated
clothing and materials.

Ensures that all required equipment is
available.

Advises medical personnel of potential
exposures and consequences.

Notifies emergency response personnel by
telephone or radio in the event of an
emergency.

Manages field operations.
Executes the work plan and schedule.
Enforces safety procedures.

Coordinates with the site safety officer in
determining protection level.

Enforces site control.

Documents field activities and sample
collection.

Serves as liaison with public officials.

Safely complete the onsite tasks required to
fulfill the work plan.

Notify project health and safety officer or
supervisor of suspected unsafe conditions.

Take precautions necessary to prevent injury
to themselves and other employees.

Comply with project health and safety plans.
Maintain visual contact between partners
(buddy system).

Perform only those tasks they believe they
can do safely.

Immediately report any accidents and/or
unsafe conditions, or any deviations from this
plan to the field team leader.
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SECTION D2.0
SAFETY AND HEALTH RISK ANALYSIS

D2.1 CHEMICAL HAZARDS

The chemicals of primary concern occurring at this site are those originating from jet
fuel.  Chemicals known or suspected to occur at this site include hydrocarbon fuel
components benzene. toluene, ethyl benzene, and xylenes, and total petroleum
hydrocarbons.  The properties of jet fuel and several of its volatile constituents are
summarized in Table D.2. If additional compounds are discovered the site, the health and
safety plan shall be amended and pertinent information about the compounds will be
provided in site-specific health and safety plan addenda.

The primary routes of exposure for these chemicals are inhalation, skin absorption.
and eye contact. The symptoms of exposure can range from irritation of the eyes, nose.
and respiratory system, nausea. flushed face, vertigo, dizziness, and headache. Table D.2
also lists some properties of the compounds at the site to be investigated. The table also
lists threshold limit values for the chemicals which may be encountered.

The threshold limit value/time-weighted average (TLV-TWA) value represents the
time-weighted average concentration for a normal 8-hour workday and a 40-hour work
week to which nearly all workers may be repeatedly exposed, day after day, without
adverse effect.

D2.2 PHYSICAL HAZARDS

The scope of work for this study involves working outdoors around vehicles and
heavy equipment during a portion of the project. ~ Any project involving heavy
equipment, unimproved work sites, and outside work can present numerous physical
hazards to the work force. Training. adherence to work rules, and careful housekeeping
can prevent many problems or accidents arising from physical hazards. The general rules
and preventative measures for this work follows. These are spelled out by phase in the
site specific addenda.

D2.2.1 Motor Vehicles and Heavy Equipment

Working with large motor vehicles and heavy equipment could be a major hazard at
these sites. Injuries can result from equipment hitting or running over personnel and
impacts from flying objects or overturning of vehicles. Vehicles and heavy equipment
design and operation will be in accordance with 29 CFR, Subpart 0, 1926.600 through
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1926.602 in addition to any other state, federal, local or Air Force regulations. In
particular, the following precautions will be used to help prevent injuries and accidents:

* Brakes, hydraulic lines, light signals, fire extinguishers, fluid levels, steering,
tires, horn, and other safety devices will be checked periodically and at least at
the beginning of each week.

¢ Do not back up large construction motor vehicles unless the vehicle has a
reverse signal alarm audible above the surrounding noise level, backup warning
lights, or when an observer signals it is safe to do so.

e Heavy equipment or motor vehicle cabs will be kept free of all nonessential
items and all loose items will be secured.

e Construction and heavy equipment will be provided with necessary safety
equipment including seat belts, roll over protection, emergency shutoff during
roll over, backup warning lights, and audible alarms.

»  Blades and buckets will be lowered to the ground and parking brakes will be set
before shutting off any heavy equipment or vehicle.

D2.2.2 Slip, Trip, and Fall Hazards

The sites could contain a number of slip, trip and fall hazards for site workers, such
as:

e Holes, pits, or ditches;
e Slippery surfaces;

e  Steep grades;

e  Uneven grades; and

e  Sharp objects.

Site personnel will be instructed to look for potential safety hazards and immediately
inform the site health and safety officer or the task manager about any hazards. If the
hazard cannot be immediately removed, actions must be taken to warn site workers about
the hazard.

D2.2.3 Drilling Accidents

Hazards associated with drilling activities may occur from suspended loads dropping
on employees, being caught behind a load and a stationary object, or being struck by
counterweights. Accidents of this type are most likely to occur during drilling operations
and can be prevented by the safe operation of drilling equipment, wearing protective
equipment including a hard hat and safety boots, and the routine inspection of drilling
equipment to identify unsafe conditions (e.g., frayed ropes).
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D2.2.4 Subsurface Hazards

Before any drilling or soil gas activity begins, efforts must be made to determine
whether underground installations, (e.g., sewers, telephone, water, fuel. and electric lines)
will be encountered and, if so, where such underground installations are located. Utility
companies or the base engineer will be contacted by the field team leader prior to
commencing drilling or soil gas operations and the necessary clearances obtained using
Air Force Form 103.

D2.2.5 Electrical Line Clearance and Thunderstorms

Extra precautions will be exercised when drilling near overhead electrical lines. The
minimum clearance between overhead electrical lines of 50 kilovolts (kV) or less and the
drill rig 1s 10 feet. For lines rated over 50 kV. the minimum clearance between the lines
and any part of the rig is 10 feet plus 0.4 inches for each kV over 50 kV. Drilling
operations must cease during thunderstorms.

The Site Health and Safety Oftficer (SHSO) will provide onsite surveillance of the
drilling subcontractor to ensure that personnel meet these requirements. If deficiencies
are noted, work will be stopped and corrective actions implemented. Reports of health
and safety deficiencies and the corrective actions taken will be forwarded to the
installation manager by the SHSO.

D2.2.6 Noise-Induced Hearing Loss

Work onsite may involve the use of heavy equipment such as a drill rig, compressor,
generator, and excavation equipment. The unprotected exposure of site workers to this
noise or to aircraft noise during activities near runways or aircraft can result in noise
induced hearing loss. The SHSO will ensure that either ear muffs or disposable foam
earplugs are made available to, and used by, all personnel in the vicinity of the operation
of heavy equipment, aircraft noise or other sources of high intensity noise.

D2.2.7 Explosion

- Some of the compounds can form explosive mixtures in air. Smoking will not be
allowed on site except in areas designated by Tinker AFB.

The lower explosive limit is the lowest concentration of a gas or vapor in air by
volume that will explode when there is an ignition source. In accordance with guidelines
established by the National Institute for Occupational Safety and Health (NIOSH), work
actions will be limited to those that do not generate sparks should air monitoring detect
LELs above 10 percent. [f the LEL readings are 20 percent or above, all work actions in
the area will cease to allow vapors to dissipate. Monitoring will continue during the
cessation of work actions. If the LEL readings do not drop below 20 percent, work will
be discontinued and the project scope reevaluated.
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D2.2.8 Compressed Gas Safety

Cylinders of helium and hydrogen may be required on the system. It is not expected
that Parsons ES personnel will be required to transport gas cylinders. However, in the
event gas cylinders are required on-site, the following precautions shall apply.

Definition of Compressed Gas

The U.S. Department of Transportation (DOT) regulates the transportation of
compressed gases and, by extension, much of the compressed gas industry. DOT defines
a compressed gas as “.... any material or mixture having in a container an absolute
pressure exceeding 40 psia at 70°F or, regardless of the pressure at 70°F, having a
pressure exceeding 104 psia at 130°F” In other words, a compressed gas is either a gas
under at least 40 psi of absolute pressure at room temperature or a substance that exerts
an appreciable pressure at elevated temperatures.

Cylinder and Valve Outlet Caps

The cylinder cap is an essential piece of safety equipment. It must be in place and
screwed securely every time the cylinder is moved (even if for a short distance). The cap
protects the valve from damage should the cylinder fall. The cap should remain in place
until the user is ready to withdraw the cylinder’s content.

Where valve outlet caps and/or plugs are provided by the manufacturer, the user shall
keep the plugs or caps on the valve outlet at al times except when the container is secured
and connected to dispensing equipment. Gas tight outlet caps and plugs serve the
purpose of preventing the release of any residual product and are required for toxic and
corrosive containers. All containers returned to the supplier shall have a cylinder cap and
valve outlet or plugs (if required) secured prior to shipment.

Pressure Regulator

The pressure regulator is the attachment used to withdraw cylinder contents.
Regulators are designed to reduce the pressure of the exiting gas to the level that is
needed for the specific application. Attach the regulator to the valve outlet without
forcing the threads. Ensure that the threads on regulator connections or auxiliary
equipment match those of the cylinder valve outlet. For example, only pressure
regulating devices approved for use with oxygen shall by used in oxygen service.
Choosing a regulator depends upon the delivery pressure range and the accuracy of the
pressure and flow rate desired.

Safe Handling and Use of Compressed Gases

Proper handling of the cylinder is important from the moment the cylinder arrives at
the site or laboratory until it leaves. There are procedures that must be followed for each
step of the cylinder stay on the premises (i.c., receiving, transporting, storing, placing into
use, and returning to supplier). Each step will be examined in detail below.
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Receiving Cylinders

Every cylinder must be inspected upon receipt. Verify that cylinder is identified as
prescribed by DOT and OSHA.

Transporting Cylinders

When moving cylinders caution should by used to guard against dropping or
permitting the cylinders to violently strike against each other or other surfaces. A
suitable cylinder cart or similar material handling device should be used with container
properly secured (e.g., chained, strapped, etc.). Personnel who handle the cylinders shall
be instructed never to lift cylinders by their valve cap. Never use ropes. chains, or slings
to suspend containers.

Transporting Cylinders to Field - The Compressed Gas Association (CGA)
discourages the transportation of compressed gas cylinders in automobiles or in closed
body vehicles. Leaks can develop from improper securing of cylinders. inadequate valve
protection, or extended confinement in an enclosed compartment where the cylinder can
be subjected to excessive heating by the sun in a trunk or passenger compartment.
Leaking flammable gases will present a serious explosion hazard whereas a leaking inert
gas can result in asphyxiation. Whenever possible, compressed gases required for field
investigations (i.e., calibration gas, hydrogen for ID instruments, self contained breathing
apparatus (SCBA) air cylinders, etc.) should either be shipped to or purchased at the site.
Occasionally it is impractical or impossible to ship or purchase compressed gases in the
field, then under these conditions motor vehicle transport may be used. Parsons ES
personnel asked to transport compressed gas cylinders must comply with DOT
regulations as specified in 49 CAE Part 177. Vehicles must be equipped with brackets or
racks to prevent the overturning of cylinders during transport (refer to 49 CFR Part
177.840 [a][1]. Cylinder and valve outlet caps must be secured to containers before
transport can proceed. Additionally, vehicles used to transport cylinders must have a
bulkhead between cargo and passenger compartments.

Hazardous materials which are incompatible must not be loaded or transported
together (refer to segregation and separation chart 49 CFR Part 177.848); thus the
transport of flammable and oxidizing liquids or gases in the same vehicle (i.e., mobile
laboratory) is prohibited. Only open bodied vehicles equipped with suitable racks or
supports to hold cylinders upright may be used to transport hydrogen gas.

Drivers transporting compressed gas cylinders or other hazardous materials must
have in their possession shipping papers that meet the requirements of 49 CFR Part 172,
Subpart C. Shipping papers must as a minimum contain the following information:

e The proper shipping name prescribed for the material in 49 CFR Parts 172.101
or 172.102.

e  The hazard class prescribed for the material in 49 CFR parts 172.101 or 172.102.
e  The identification number (preceded by “UN” or “NA™).

10
31168726447 I&SPLAN DECEMBER 21, 1994



e Total quantity by weight or volume of the hazardous material (refer to 49 CFR
Part 172.202 for exemptions).

Placards must be affixed on the sides and ends of transport vehicles when the gross
weight of all hazardous materials (i.e., compressed gas, flammable liquids, corrosives,
etc.) being transported exceeds 1000 Ibs.

D2.2.9 Storing Cylinders
General Requirements for Indoor Storage

Storage areas shall be designed to accommodate the various gases to be used.
Adequate spacing or segregation by partitioning in accordance with applicable codes
shall be provided so that containers can be grouped by hazard class. Flammable gases
should never be stored adjacent to oxidizers. Store full and empty cylinders separately.
Cylinder storage shall be in dry, well-ventilated areas, preferably of fire resistive
construction.  Storage area temperatures shall not exceed 125°F. The storage of
compressed gas cylinders in garages, equipment warehouses, or other location where vans
or cars may strike them is prohibited.

General Requirements for Outdoor Storage

Compressed gas cylinders should be stored outdoors during site operations.
Preferably, cylinders should be stored on paved surfaces, such as asphalt or concrete
which has been graded to prevent the accumulation of water. Cylinder cabinets or cages
are often used for protection against vandals and to shield pressure regulators from rain.
Always locate the storage area where bottom corrosion to the cylinder can be avoided.
Cylinders may be stored in the sun except in locations where extreme temperatures
prevail (below -10°F or above 125°F). If the gas manufacturer specifies storage in the
shade, such recommendations shall be observed. If a cylinder becomes covered with ice,
do not heat to thaw it; allow the cylinder to thaw at room temperature or use warm water
(below 125°F) making sure there are no leaks in the delivery system before applying the
water.

Conuainers stored (either inside or outside) shall not obstruct exit routes or other
areas normally used or intended for the safe exit of people.

Cylinder Position in Storage

All compressed gas cylinders whether empty of full in service or storage shall be
secured to prevent falling. Chaining cylinders to walls or bench brackets are common
methods used to secure cylinders. Cylinder cabinets may also be used to prevent
cylinders from overturning.

Signs

Container storage areas shall be prominently posted with the hazard class or the
name of the gases to be stored. “No Smoking” signs shall be posted where appropriate.

11
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Handling and Storage of Flammable Gases

Flammable gases are frequently used both in laboratory and field operation.
Compressed gas cylinders of hydrogen and acetylene are required for the operation of
flame ionization detectors and atomic absorption spectrophotometers respectively in the
laboratory. Field operations often use hydrogen to recharge organic vapor analyzers used
for detecting volatile organic compounds. The CGA has developed general requirements
for the handling and storage of flammable compressed gassed. OSHA provides specific
regulations for the storage of flammable compressed gassed. OSHA provides specific
regulations for the storage and use of hydrogen. CGA recommendations should be
followed by Parsons ES personnel when handling flammable gases not covered by
OSHA.

The Compressed Gas Association in their publication “Safe Handling of Compressed
Gas in Containers” provides general recommendations for the storage of flammable
gases. CGA states that flammable gases shall not be used near open flames, sources of
heat, adjacent to oxidizers and non-explosion proof electrical systems or near
underground electrical equipment. Transportation and use should be in open bodied
vehicles and well ventilated areas. Electrical equipment used in areas where flammable
gases are stored shall comply with applicable electrical codes. Spark proof tools (i.e.,
bronze) should be used when working with or on flammable compressed gas cylinders or
systems.

Portable fire extinguishers (of carbon dioxide or dry chemical) shall be available for
fire emergencies at storage installations. No smoking signs (note: signs outside a
hydrogen storage area must read “Hydrogen - Flammable Gas - No Smoking - No Open
Flames”) shall be posted around the storage area of the building or at all entrances(s) to
special storage rooms. Never use a flame for detection of flammable gas leaks; use leak
detection instruments or compatible leak detection solutions.

OSHA has promulgated specific requirements for the storage of hyvdrogen systems
with a total content greater than 400 cubic feet (refer to 29 CFR Part 1910.103). OSHA
specifies the location of a hydrogen system based upon the maximum total contained
volume of hydrogen. Order of location preference is indicated by the roman numerals in
Table D.3 (i.e., I represents 1st preference). Hydrogen systems used by Parsons ES may
be located outdoors, in a separate building, in a special room. or inside building where
they are exposed to occupants.

D2.2.10 Heat Stress Monitoring

Field work is expected to be performed during variable weather. The physical
activities required for sampling and field operations are light to moderate. Drinking
water will be available on site. and workers should be encouraged to drink frequently to
prevent dehydration. Workers will be monitored for signs of heat stress when exposed to
the heat for extended periods of time. Monitoring will be conducted at the SHSO
discretion or worker's request. Monitoring will also be conducted when a worker's
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Table D.3.

Storage Locations for Hydrogen Systems

Size of Hydrogen System

Nature of Location Less than 3,000 3,000 Cu. Ft. to In Excess of
Cu. Ft. 15,000 Cu. Ft. 15,000 Cu. Ft.
Outdoors I I 1
In a separate building 11 11 11
In a special room I11 111 Not permitted
Inside buildings, notina IV Not permitted Not permitted

special room and exposed
to other occupancies

Reference: Title 29 Code of Federal Regulations, Part 1910.103

31168\726447\H&SPLAN
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performance or mental status changes. The signs of heat stress/stroke are depicted in
Figures D.1 and D.2, as well as emergency medical procedures for treating heat
exhaustion and heat stroke. The heat injury monitoring plan may involve measurement
of worker heart rate and observation of the field team for signs and symptoms of heat
injury.

Heart rate (HR) will be measured by the radial pulse for 30 seconds as early as
possible during the resting period. The HR at the beginning of the rest period should not
exceed 100 beats per minute. If the HR exceeds 100 beats per minute, the next work
period will be shortened by one third while the length of the rest period remains the same.

D2.2.11 Cold-Related Illness

Some of the work maybe performed in cold weather, even though the Oklahoma
winter is mild. Workers should be aware of symptoms of cold-related illness and take
preventive measures. Prevention of cold-related illness depends on adequate nutrition,
hot meals and warm fluids, proper clothing, and maintenance of general body
temperature. A wind chill chart is provided in Table D.4. Each worker should wear
layers of warm (not bulky) clothing and should have a dry change of clothes on site, if
exposure to wet conditions is likely. Some of the symptoms of hypothermia, a cold-
related illness, are poor motor skills and poor judgment, making this affliction especially
hazardous when working around heavy machinery.

Monitoring for Cold-Related Illness

Body temperature recording at the job site can be used to monitor for cold illness.
This should be done as follows:

e At the supervisor's discretion based on changes in worker's performance or
mental status,

e At the worker's request,

* As a screening measure, two times per shift, when hazardous conditions exist,
wind chill below 20°F, or wind chill below 30°F with precipitation, or

* As a screening measure whenever any one worker on the site develops
hypothermia.

Any person developing a core body temperature of less than 96°F should seek warm
shelter and not return to work until the body temperature has returned to normal.

Treatment of Cold-Related Illness
¢  Get the victim medical attention as soon as possible.
e Provide shelter from wind and administer warm drinks.
e Cover frozen areas with additional clothing or blankets.

e Do notrub or use direct heat on frostbitten area(s).
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* Encourage gradual, gentle movement, but do not allow the person to walk if the
feet are frozen.

* Do not put frostbitten areas under warm or hot water.
D2.2.12 Noise

The field team may be exposed to excessive noise levels during drilling operations.
Hearing protection will be available, and all workers within the exclusion zone around
drilling operations will be required to use it.

D2.2.13 Snake and Africanized Bee Hazards

Snakes and Africanized bees may be encountered at the site. Workers should use
caution and avoid walking in overgrown areas and rocky spots.

If a worker is bitten, the following steps should be taken:

1. Keep the victim calm.
2. Minimize movement.
3. Apply ice to the area bitten being careful not to freeze the tissue.

4. Transport victim to the nearest medical facility.
D2.2.14 Construction Hazards

While working on site, employees must implement safe work practices in accordance
with OSHA regulations. Work areas should be kept clear of stockpiled materials except
as necessary to perform specific tasks.

D2.3 ELECTRICAL SAFETY

The equipment used in the bioventing system is electrically operated. Maintenance
and day-to-day activities require personnel to handle and control this equipment. Unless
safe work practices are strictly observed, serious injury or death can result.

Ordinary 120 volt (V) alternating current may be fatal. Extensive studies have
shown that currents as low as 10 to 15 milliamps (mA) can cause loss of muscle control
and that 12 V AC may, on good contact, cause injury. Therefore, all voltages should be
considered dangerous. All electricity should be treated cautiously by trained personnel.

Electricity kills by paralyzing the nervous system and stopping muscular action.
Frequently, electricity may hit the breathing center at the base of the brain and interrupt
the transmission of the nervous impulses to the muscles responsible for breathing. In
other cases, the electrical current directly affects the heart, causing it to cease pumping
blood. Death follows from lack of oxygen in the body. It cannot be determined which
action has taken place. therefore. a victim must be freed from the live conductor promptly
by use of a dry stick or other nonconductor or by turning off the electricity to at least this
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point of contact. Never use bare hands to remove a live wire from a victim or a victim
from an electrical source. CPR or artificial respiration should be applied immediately and
continuously until breathing is restored, or until a doctor or emergency medical
technician arrives.

D2.3.1

General Electrical Safety Rules

While working on electrical circuits, do not touch the switch box cabinet or any
other object, such as a pipe, that will give electric current a path through your
body. Do not stand in water and, if possible, place a rubber mat under your feet.

Allow only authorized people to work on electrical panels.
Keep rubber mats in front of electrical panels.

Treat all electrical wires and circuits as "live," unless you are certain they are
not.

Use approved rubber gloves.
Electrical control panels should never be opened unless the Jjob requires it.
No part of the body should be used to test a circuit.

Always work from a firm base as loss of balance may cause a fall onto energized
busses or parts. Energized busses and parts should be covered with a good
electrical insulator such as a rubber blanket while exposed.

No safety device should be made inoperative by removing guards, using
oversized fuses, blocking or bypassing protective devices, unless it is absolutely
essential to the repair or maintenance activity, and then only after alerting
operating personnel and the maintenance supervisor. Follow OSHA
lockout/tagout requirements.

All tools should have insulated handles, be electrically grounded, or double
insulated.

Jewelry should never be womn when working on electric circuits.
Use fuse pullers to change fuses.

Never use metal ladders, metal tape measures, or other metal tools around
electrical equipment.

Keep wires from becoming a tripping hazard.

When performing electrical work, even simply energizing a piece of equipment,
observe "No Smoking" signs.

When working around electrical equipment, keep your mind on the potential
hazards at all times.

19
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D2.3.2 Holding and Locking Out Electrical Circuits

The most important safety requirement in electrical maintenance is to have and
adhere to a good system for locking out electrical circuits when equipment is being
repaired. Unexpected operation of electrical equipment that can be started by automatic
or manual remote control may cause injuries to persons who happen to be close enough to
be struck.

When motors or electrical equipment require repair, the circuit should be opened at
the switch box, and the switch should be padlocked in the "OFF" position.

All personnel involved in maintenance work should be instructed in the following
lockout procedure:

e  Alert the affected personnel.

*  Before starting work on an engine, motor line shaft, or other power transmission
equipment, or power driven machine, make sure it cannot be set in motion
without your permission.

e Place your own padlock on the control switch, lever, or valve, even though
someone may have already locked the control. You will not be protected unless
you put your own padlock on it.

*  When through working at the end of your shift, remove your padlock; never
permit someone else to remove it for you; and be sure you are not exposing
another person to danger by removing your padlock.

After repair, clear personnel from area BEFORE closing the breaker.

Further information concerning lockout/tag out procedures can be found in 54 CFR
Part 169.

D2.4 FIRE SAFETY

Jet fuel and possibly some solvents have been released into the soils at these sites
and vapors escaping from the soils may be flammable or explosive (if in a confined
space). Therefore, precautions should be taken when doing field work (drilling or system
construction/installation) to ensure that combustible or explosive vapors have not
accumulated or that an ignition source is not introduced into a flammable atmosphere.

OSHA standards for fire protection and prevention are contained in 29 CFR Subpart
F, 1926.150 through 1926.154. Of particular concern on this site are:

e  Proper storage of flammables:
e Adequate numbers and types of fire extinguishers;
e Use of intrinsically safe or explosion proof equipment where appropriate; and

*  Monitoring for development of an explosive atmosphere.

20
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e Prevention of explosive atmospheres by placing blower equipment in well-
ventilated enclosures.

21
311681726447 1&SPLAN DECEMBER 21, 1994



SECTION D3.0
PERSONNEL PROTECTION AND MONITORING

D3.1 MEDICAL SURVEILLANCE

To perform the medical examinations and surveillance specified herein, Parsons
Engineering Science uses the services of a licensed occupational health physician
(Medical Service Network) with knowledge of or experience in the hazards associated
with the work.

Personnel involved in this operation undergo medical surveillance at 12-month
intervals. The medical exam is performed under the direction of a licensed occupational
health physician, who issues a medical certification of each worker's fitness or unfitness
for employment on hazardous waste projects, identifying any restrictions on worker
activity that may be indicated. This evaluation will be repeated as indicated by
substandard performance or evidence of particular stress that is evident by injury or time-
loss illness on the part of any worker.

D3.2 SITE-SPECIFIC TRAINING

The SHSO will be responsible for developing a site-specific occupational hazard
training program and for training all Parsons ES personnel who are to work at Tinker
AFB. This training will cover the following topics at a minimum:

*  Names of personnel responsible for site safety and health,

e Safety. health, and other hazards at the site,

*  Proper use of personal protective equipment (PPE).

*  Work practices by which the employee can minimize risk from hazards,

* Safe use of engineering controls and equipment on the site,

e Acute effects of chemicals at the site, and

e Decontamination procedures.

All personnel on the job will receive initial site-specific safety training. Safety

meetings will also be held and documented at least once per week while conducting field
work. or more frequently as necessary.

3]
3]
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D3.3 PERSONAL PROTECTIVE EQUIPMENT AND ACTION LEVELS
D3.3.1 Level D Operations

Level D protection will be worn for initial entry on site and initially for all activities.
Level D PPE will consist of:

e Hard hat when working around heavy equipment.

* Standard work clothes. Tyvek coveralls are recommended if there is a
possibility of contact with liquids from the decontamination rinse, purge water
from wells, or contaminated soils.

e Rubber or leather steel-toed boots.
e Hearing protection around drilling activities.
* Safety glasses with side shields when sampling and drilling.

* Nitrile or latex protective gloves when handling soil or water samples.

When level D personnel protection is being used, onsite monitoring for volatile
organics will be performed using a photoionization detector (PID) or flame ionization
detector (FID) during drilling and sampling. If the PID or FID indicates a level of 1 ppm
or greater, specific monitoring for benzene will be performed using a Drager, or
Sensidyne, tube. If the tube indicates a reading of greater than 1 ppm, then work actions
at the site will cease and the project manager will be notified.

D3.3.2 PPE and Equipment Decontamination Procedures

The Parsons ES field team will have available a portable decontamination station. It
will be set up during field activities if PPE (Tyvek suits, gloves, etc.) is being used or if
equipment has been contaminated. The decontamination station will have provisions for
collecting disposable personal protective equipment; for washing boots, gloves,
respirators (if used), and field instruments and tools; and for washing hands, face, and
other exposed body parts. Disposable PPE such as protective gloves and Tyvek suits will

be considered as refuse from decontamination and will be properly disposed of at Tinker
AFB.

Decontamination equipment will include, as necessary:

e Plastic buckets,

e  Scrub brushes,

¢ Alconox detergent,

e Isopropyl alcohol,

e Paper towels,

e Plastic garbage bags, and

e  Potable water.
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Decontamination procedures for equipment will be as follows:

Step 1. Wash with Alconox soap and potable water.
Step 2. Rinse with potable water.

Step 3.  Rinse with deionized water.

Step 4.  Rinse with isopropyl alcohol.

Step 5. Allow to air dry or rinse with deionized water.

Rinsate from the decontamination procedures will be collected and contained on site.
The rinsate will be disposed of at the wastewater treatment facility.

D3.3.3 Equipment Needs
The field team will have the following items readily available:

¢ Copy of this site health and safety plan,
e  First aid kit,

e  Hearing protection (as necessary),

e Eyewash bottle,

e Eye protection (as necessary),

e  Potable water,

e Hard hat (as necessary),

e  Fire extinguisher (type A, B, C),

¢ Decontamination equipment,

e PID or FID (as necessary), and

¢ Pump with Drager, or Sensidyne, tubes for benzene.

D3.4 MONITORING REQUIREMENTS AND INSTRUMENT
LIMITATIONS

During typical field activities, the field team members should position themselves
upwind of the potential source. In the event workers must be stationed near the source,
the site health and safety officer (or designee) will use a PID or FID to monitor for
organic vapors in the breathing zone. Monitor readings will be taken and calibrations
performed under the following circumstances and recorded in the field logbook:

*  Atleast twice per day (morning and afternoon) and as field conditions warrant,
and

e  When weather conditions change.
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Air monitoring for combustible gases and vapors using an explosimeter will be
conducted periodically during drilling, well and monitoring point installation and
sampling, but at least one per hole. When readings exceed the 10 percent lower explosive
limit on the explosimeter, all activities must cease to allow time for the combustible gases
to vent. If additional readings exceed 20 percent LEL, all equipment must be shut down,
the area evacuated, and the site work reevaluated.

The HMX 271 explosimeter used by Parsons ES is susceptible to the low levels of
oxygen to which the instrument is calibrated. At less than 15 percent oxygen, LEL
readings calibrated to a normal range of oxygen are no longer accurate. This situation
should not arise as Parsons ES personnel are to leave the site when levels are less than the
OSHA minimum of 19.5 percent oxygen.

Site monitoring will be conducted during soil sampling (the action with the most
potential for exposure to contaminants) via use of a personal breathing zone monitor at
least once during the onsite work. An organic vapor monitor will be clipped to a field
worker's clothing and kept in the work zone. The monitor will then be sent for laboratory
analysis for benzene. Records of the laboratory analysis will be kept in project files and
in each worker's file.
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SECTION D4.0
SITE CONTROL MEASURES, ACCIDENT PREVENTION,
AND CONTINGENCY PLAN

D4.1 SITE CONTROL MEASURES

The following site control measures will be followed to minimize potential
contamination of workers, protect the public from potential site hazards, and control
access to the sites. Site control involves the physical arrangement and control of
operation zones and methods for removing contaminants from workers and equipment.
Site organization is discussed in this section.

D4.2 SITE ORGANIZATION-OPERATION ZONE
D4.2.1 Exclusion Zone

An exclusion zone will be established on the site around drilling and soil sampling
locations, any time respirators are worn or the level of PPE is upgraded or during drilling
activities to keep bystanders away if warranted. The field team leader will establish the
perimeters of the exclusion zone. Within the exclusion zone, prescribed levels of
protection must be worn by all personnel.

Under some circumstances. the exclusion zone may be subdivided into zones based
on environmental measurements of expected onsite work conditions.

D4.2.2 Support Zone

The support zone is the outermost area of the site and is considered a
noncontaminated or clean area. The support zone contains the command post for field
operations. Normal work clothes are appropriate apparel within this zone; potentially
contaminated personnel clothing, equipment, etc., are not permitted. Except for those
specific field activities mentioned above which require an exclusion zone. all other
activities for this project should occur primarily in the support zone.

D4.3 SITE SECURITY

Site security will be enforced by the site health and safety officer. who will ensure
that only authorized personnel are allowed in the work area and that those personnel have
the required level of PPE. Site security is necessary to prevent exposure of unauthorized,
unprotected individuals in the work area.
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D4.4 SITE COMMUNICATION

Internal site communication is necessary to alert field team members in the exclusion
zone and contamination reduction zone of emergency conditions, to convey safety
information, and to communicate changes or clarification in the work to be performed.
Communication will be performed via verbal exchange or simple hand signals to be
determined by the site safety officer and established with field personnel on the first day
of field work.

D4.5 SAFE WORK PRACTICES

To ensure a strong safety awareness program during the groundwater sampling and
subsurface investigation activities. personnel must have adequate training. this health and
safety plan must be communicated to the employees. and standing work orders must be
developed and communicated to the employees. Sample standing orders for personnel
entering the exclusion zone are as follows:

¢ No smoking, eating. or drinking.

e No matches or lighters in zone.

* No use of sparking tools.

e  Use the buddy system.

e Wear appropriate PPE.

e Avoid walking through puddles or stained soil.

e Avoid leaning, sitting, or kneeling on contaminated surfaces.

e Discovery of unusual or unexpected conditions calls for immediate evaluation
and reassessment of site conditions and health and safety practices.

e Conduct safety briefings prior to onsite work.

e Conduct weekly safety meetings as necessary.

»  Take precautions to reduce injuries from heavy equipment and other tools.
e  The following guidelines will be followed while working on site:

* Heavy equipment: Only qualified operators will be allowed to operate heavy
cquipment. Subcontractors will be required to use the safe work cuidelines in
the OSHA general industry (29 CFR 1910) and construction industry
(29 CFR 1926) standards and other applicable regulations.

e Power lines: Any overhead or underground utility lines must be located. and
appropriate measures taken before any excavation work is done.

*  Swing radius: All swing equipment, such as cranes or backhoes. will have the
swing radius guarded to prevent workers from being struck by the rotating
machinery.
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Electrical equipment:  All electrical equipment will be properly grounded.
Guidelines as outlined in section 6.3.1.

Machine guarding: All machinery on site will be properly guarded to prevent
worker contact with rotating shafts. blades. or gears.

Flammable materials: When work involves flammable materials, adequate
ventilating and control of all ignition sources will be maintained. This may
include:

- Nonsparking tools,

- Explosion-proot equipment (intrinsically safe),

- Grounding and bonding of static electricity sources,
- No smoking or open fire, and

- No welding.

- Compressed gas cylinders.

D4.6 ACCIDENT PREVENTION

All field personnel will receive health and safety training prior to the initiation of any
site activities. On a day-to-day basis, individual personnel should be constantly alert for
indicators of potentially hazardous situations and for signs and symptoms in themselves
and others that wam of hazardous conditions and exposures. Rapid recognition of
dangerous situations can avert an emergency. Before beginning daily work assignments,
the team leader will conduct a meeting to discuss at least the following:

Tasks to be performed,
Time constraints (e.g., rest breaks).

Hazards that may be encountered. including their effects. how to recognize
symptoms or monitor them. concentration limits. or other danger signals, and

Emergency procedures.

D4.7 CONTINGENCY PLAN

D4.7.1

Emergency Procedures

In the event that an emergency develops on site. the procedures delineated herein are
to be immediately followed. Emergency conditions are considered to exist if:

Any member of the field crew is involved in an accident or experiences any
adverse effects or symptoms of exposure while on site.

A condition is discovered that suggests the existence of a situation more haz-
ardous than anticipated.

General emergency procedures and specific procedures for personal injury and
chemical exposure are described below:.
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D4.7.2

Chemical Exposure

Parsons ES adopts the buddy system in the field. If a member of the field crew
demonstrates symptoms of chemical exposure. the procedures outlined below will be
followed:

D4.7.3

Another team member will remove the individual from the immediate area of
contamination. The member will alert the field team leader by shouting or hand
signals. The field team leader will contact the appropriate emergency response
agency.

Precautions will be taken to avoid exposure of other individuals to the chemical.

If the chemical is on the individual's clothing. the chemical will be neutralized or
removed if it is safe to do so.

If the chemical has contacted the skin. the skin will be washed with copious
amounts of water.

In case of eye contact, an emergency eyewash will be used. Eyes will be washed
for at least 15 minutes.

If necessary, the victim will then be transported to the base hospital (see map in
front section of safety plan). If necessary. an ambulance will be called at (405)
734-8223 to transport the victim. See Procedures Requesting Emergency Care
Section.

All chemical exposure incidents must be reported in writing to the office health
and safety representative. The site safety officer or field team leader is
responsible for completing the accident report (see exhibit A).

Personal Injury

In case of personal injury at the site. the following procedures will be followed:

Another team member will signal the field team leader that an injury has
occurred.

A field team member trained in first aid can administer treatment to an injured
worker.

The victim will then be transported to the base hospital (see map in front section
of safety plan). If necessary, an Army ambulance will be called at (403)734-
8223 to transport the victim. See Procedures Requesting Emergency Care
Section.

The field team leader or site safety officer is responsible for making certain that
an accident report form is completed (exhibit A). This form is to be submitted
to the office health and safety representative. Follow-up action will be taken to
correct the situation that caused the accident.
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D4.7.4 Evacuation Procedures

[f site evacuation is necessary:

e The field team leader will initiate the evacuation procedure by signaling the team.

* All personnel in the work area will evacuate the area and meet in the common
area designated during the first onsite health and safety meeting.

e All personnel suspected to be in or near the contract work area will be accounted
for and the whereabouts of missing persons determined immediately.

e Further instructions will then be given by the field team leader.

D4.7.5 Procedures Implemented in the Event of a Major Fire, Explosion, or
Onsite Health Emergency Crisis

* Notify the paramedics and/or fire department, as necessary.

e Evacuate and isolate the area.

e Stay upwind of any fire.

e Keep area surrounding the problem source clear after the incident occurs.

e  Complete accident report form and distribute to appropriate personnel.

D4.7.6 Procedures Requesting Emergency Carel

The following procedures should be used when summoning help in emergency
situations:

a) Supervisors should call the Hospital Emergency Room at extension 48223,
advise them of the nature of the problem, the location. and Supervisor’s
extension. A spotter should then be placed in a highly visible area to direct the
response team to the patient. It is desirable for the spotter to remain in his/her
location until all responding teams have arrived.

b) The Emergency Room will dispatch an ambulance and notify the Fire Rescue
Team of the problem and the location. In Building 3001, they will notify the
Occupational Medicine Service (OMS), who will also respond during the day
shift. Stickers with Emergency Numbers to attach to telephones can be obtained
from the Fire Department.

¢) In the past. some supervisors in Building 3001 have phoned directlv to the
Occupational Medicine Service for and emergency response. This could result in
a delayed response and could be of concern in serious emergencies where a
combined response is necessary.

! Copied from Memorandum for Parsons Engineering Science, Inc., 12 September 1994, from OC-

ALC/PKOSS. Tinker AFB.
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Exhibit A

Plan Acceptance Form,
Accident Report Form
Job Safety and Health Protection Notice



PLAN ACCEPTANCE FORM

SUMMARY OF ACTIVITIES

Activities to be performed at Tinker AFB are drilling and subsurface soil sampling. and
bioventing test pilot system installation. All work will be performed in level D, as defined by
this plan.

ACCEPTANCE

[ have read the health and safety plan for the field activities mentioned above at Tinker Air
Force Base 3700 Fuel Yard site and agree to abide by the rules and guidelines contained therein.

Name Signature Date
Name Signature Date
Name Signature Da‘Fe
Name Signature Date
Name Signature Date
Name Signature Date
Name Signature Date
Name Signature Date
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DISTRIBUTION

Original signatures are to go in the Parsons Engineering Science contract file, 726447.

Copies will be retained by the Parsons ES project manager and by the health and safety
coordinator.
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ES ENGINEERING-SCIENCE ACCIDENT REPORT FORM
COMPANIES

Page 1 of 3

Project:

EMPLOYER

1. Name :

2. Mail Address:

(No. and Street) (City or Town) (State)

3. Location, if different from mail address:

INJURED COR ILL EMPLOYEE

4. Nanme: Social Security Number:
(First) (Middie) (Last)

_—

5. Home Address:

(No. and Street) (City or Town) (State)
6. Age: 7. Sex: Male ( ) Female ( )

8. Occupation:

(Specific job title, not the specific activity employee was
performing at time of injury)

9. Department:

(Enter name of department in which injured persons is employed
even though they may have been temporarily working in another
department at the time of injury)

THE ACCIDENT OR EXPOSURE TO OCCUPATIONAL ILLNESS

10. Place of accident of exposure :

(No. and Street) (City or Town) (State)
11. Was place of accident or eéXposure on employer's premises? Yes ( ) No ( )

12. What was the employee doing when injured?

(Be specific -~ Was employee

using tools or equipment or handling material?)
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Es ENGINEERING-SCIENCE ACCIDENT REPORT FORM
COMPANIES
Page 2 of 3

13. How did the accident occur?

(Describe fully the events that resulted in the

injury or occupational illness. Tell what happened and how. Name objects

and substances involved. Give details on all factors that led to accident.

Use separate sheet for additional space.)

14. Time of accident:

15. ES WITNESS TO

ACCIDENT (Name) (Affiliation) (Phone No.)
(Name) (Affiliation) (Phone No.)
(Name) (Affiliation) (Phone No.)

OCCUPATIONAL INJURY OR OCCUPATIONAL ILLNESS

16. Describe injury or illness in detail; indicate part of body affected:

17. Name the object or substance that directly injured the employee. (For
example, object that struck employee; the vapor or poison inhaled or
swallowed; the chemical or radiation that irritated the skin; or in cases
of strains, hernias, etc., the object the employee was lifting, pulling,
etc.).

18. Date of injury or initial diagnosis of occupational illness

(Date)

19. Did the accident result in employee fatality? Yes ( ) No ( )
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ES ENGINEERING-SCIENCE ACCIDENT REPORT FORM
COMPANIES

Page 3 of 3

OTHER

20. Name and address of physician

21. If hospitalized, name and address of hospital

Date of report Prepared by

Official position

ES-COR-16(4/87)



The Occupational Safety and Health Act of 1970
provides job safety and health protection for workers by
promoting safe and healthful working conditions
throughout the Nation. Provisions of the Act include
the following:

'0] SAI‘]« . l‘

Proposed Penalty - -

Employers

All employers must furnish to employess employment and a
place of employment free from recognized hazards that are causing
or are llkely to cause death or serlous harm to employees. Employers
must comply with occupational safety and health standards Issued
under the Act.

The Act provides for mandatory civil penaltiss against employers of
up to $7,000 for each serious violation and for optional penalties of up to
$7,000 for each nonserious violation. Penalties of up to $7,000 per day
may be proposed for failure to correct violations within the proposed time
period and for each day the violation continues beyond the prescribed
abatement date. Also, any employer who willfully or repeatedly violates the
Act may be assessed penalties of up to $70,000 for each such violation. A
minimum penalty of $5,000 may be imposed for each willful violation, A
violation of posting requirements can bring a penalty of up to $7,000.

Employees

There are also provisions for criminal penalties. Any willful violation
resulting in the death of any employee, upon conviction, is punishable by a
fine of up to $250,000 (or $500,000 if the employer Is a corporation), or by
imprisonment for up to six months, or both. A second conviction of an
employer doubles the possible term of imprisonment. Falsifying records,
reports, or applications is punishable by a fine of $10,000 or up to six
months In Jail or both.

Employees must comply with all occupational safety and
health standards, rules, regulations and orders Issued unei the
Act that apply to thelr own actions and conduct on the job.

The Occupational Safety and Health Administration (OSHA) of
the U.S. Department of Labor has the primary responsibility for
administering the Act. OSHA Issues occupational safety and health
standards, and its Compliance Safety and Health Officers conduct
jobslte inspections to help ensure compliance with the Act.

__Voluntary Activity .-

While providing penalties for violatlons, the Act also encourages
efforts by labor and management, before an OSHA Inspection, to reduce
workplace hazards voluntarily and to develop and improve safety and
health programs In all workplaces and industrles. OSHA's Voluntary
Protection Programs recognize outstanding efforts of this nature.

OSHA has published Safety and Health Program Management
Guldelines to assist employers In establishing or perfecting programs
to prevent or control employee exposure to workplace hazards. There
are many public and private organizations that can provide information
and assistance In this effor, If requested. Also, your local OSHA office
can provide conslderable help and advice on solving safety and health
problems or can refer you to other sources for help such as training.

The Act requires that a representative of the employer and
a representative authorlzed by the employees be glven an opportunity
to accompany the OSHA Inspector for the purpose of aiding the
inspection.

Where there Is no authorized employee representative, the
OSHA Compllance Officer must consult with a reasonable number of
employees concerning safety and health conditions in the workplace.

‘Complaint

Employees or their representatives have the right to file a
complaint with the nearest OSHA office requesting an Inspection if
they believe unsafe or unhealthful conditlons exist in their workplace.
OSHA will withhold, on request, names of employees complaining.

Consultation

Free assistance In identifying and correcting hazards and in

The Act provides that employees may not be discharged or
discriminated agalinst in any way for filing safety and health
complaints or for otherwise exerclsing their rights under the Act.
Employees who believe they have been discriminated against may
file a complaint with their nearest OSHA office within 30 days of

the alleged discriminatory action,

“Citation

If upon Inspection OSHA belleves an employer has violated the
Act, a citation alleging such violations will be Issued to the employer.

Each cltation wlll specify a time perlod within which the alleged

violation must be corrected.

The OSHA citation must be prominently displayed at or near the
place of alleged vlolation for three days, or until It Is corrected,
‘whichever Is later, to warn employees of dangers that may exist there.

Improving safety and health management Is avallable to employers,
without citation or penalty, through OSHA-supported programs In each
State. These programs are usually administered by the State Labor or

. Health department or a State university.

Posting Instructions

Employers in States operating OSHA approved State Plans should
obtain and post the State's equivalent poster.

Under provislons of Title 29,Code of Federal Regulations,
Part 1903.2(a)(1) employers must post this notice

(or facsimile) in a consplcuous place where notices

to employees are customarily posted.

More Information

Additional information and coples Atlanta, GA
of the Act, specific OSHA safety and Boston, MA
health standards, and other applicable Chicago, IL
regulations may be obtained from Dallas, TX
your employer or from the nearest Denver, CO
OSHA Reglonal Office In the Kansas City, MO
following locations: New York, NY

Philadelphia, PA
San Francisco, CA
Seattls, WA

(404) 347-3573
(617) 565-7164
(312) 353-2220
(214) 767-4731
(303) 844-3061
(816) 426-5861
(212) 337-2378
(215) 596-1201
(415) 744-6670
(206) 442-5930

Washington, DC
1991 (Reprinted)
OSHA 2203 '

Ko Tting

Lynn Martin, Secretary of Labor

U.S. Department of Labor

Occupational Safety and Health Administration
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Material Safety Data Sheets



BNZ

BENZENE

Common Synunyms

Benal Watery hquid

Rearole

i

Bloars om water Flommabl

Colorless

oent as 420

Gasoline-like odor

oty vaper v predaced P g

6. FIRE HAZARDS
61 Flash Point: 1271 ¢ ( 81

2 Flammable Limits in Air

Avoid contact with liquid and

vapor. Keep people away

Wear goggles and selfcontained brea thing apparatus
Shat ofCignition sources and call fire department

Stop discharge if possible
Stay upwind and use water spr
Iolate and remove discharged

1y 10 “knock down” vapor
material

Notify local health and pollution control agencies

©l Fue Extinguishing Agents. L. 1o o SRS
S 83
64 Fire Extinguishing Agents Nol to be Used.
L P R T T 84

65 Special Hazards of Combustion Products:

FLAMMABLE.
Flashback along
Vapor may cypl

vapar frail may oceur
od-  agmted i an cncloed ares

Wear goggles and self contained breathing appasatus
Extinguish with diy chemical, foam, of carbon droude

Fire Water may be inetfective on tire

Cool exposed cantainers with water

N e o
66 Behaviorin Fire: \ ipor o hoavie o s e

Gt L conndeonable distange fo

Ctee s emtee and b S
f.7 ignition Temperature: i |
it Electnical Hazard: . [IRRTRS

69 Burning Rate. 1o

CALL FOR MEDICAL AID.

ena i Gl e
v cabth Potrachione, ¢
oo Puceio Bocoairy ™ g

N Phadbips Petaleam Cao

i Prhps Puciioe Rico Caee Loy

J Hanco Poputar Center
- | v

8 WATER POLLUTION
Aquatic Toxicity:

[T TETTI
L LT TP P T B T
Watedowt Toxicity. Dot vy,

Biological Oxygen Demand (80D)
[N IO (PR T RT TSN

Food Chain Concentration Potential
None

9. SELECTED MANUFACTURERS

T - - fato Rev 11RO
VAPOR 7. CHEMICAL REACTIVITY Vo Shedi ChemualCa
}rritating to cyes. nosc and throat . . ) Patrochienicds Dis
I!lnmkdi will cauwe headache, difficult breathing. or foss af consciousness 7.1 Resctivity with Water: .« :cactem o R
Mave to fresh air . ) ) RN
If breathing has stopped. pive artificial respiration. 72 Reactivity with Common Materials: Hovston, Tevas T2
If breathing is difficult, give oxygen N e ntien
LIQUID 7 3 Stability During Transport: Ntabi
:{mwrmf‘ ;0 skllr; m:jeyr‘ 74  Neutralizing Agents for Acids and
EXPOSUfe l{:r;‘o:e‘c::;n?ix:réd clothing and shoes. Caustics: ot pertineat
Flush affected areas with plenty of water. © Nt e
IF IN EYES, hold eyelids open and flush with plenty of water. 7.5 Polymerization: “u: pertinemt
IF SWALLOWED and wictim i CONSCIOUS, have victim drink water 7 6 Inhibitor of Polymerization:
or milk. Nt pestinent 10. SHIPPING INFORMATION
101 Grades or Purity:
fndustiial pure res
Thiophene-tree EXE N
Nitairon Wy,
Industoial 905 rSer
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Reagent e
Water May be gangerous if it enters water intakes.
Notify local health and wildlife o(fmh 10.2  Storsge Temperature: Ambicnt
Pollution Notify operators of nearby water intakes.
10.3  inert Atmosphere: No requirement
104 Venting: Pressurc-vacuum
1. RESPONSE TO D{SCHARGE 2. LABEL 11, HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
See Response Methods HENODOOH CG 446 4/ See Hazart Avsessment Handboos CG 446 3 13.1  Physical Sta t15°C and 1 atm: | gt
Pruev e huh A IR NANY 132  Moleculas Weight: 7 11
it e 133 Bolting Point at 1 atm:
176°F = 8O 1°C = 13 )
Red 13.4  Freezing Point:
12. HAZARD CLASSIFICATIONS 304 =88 = 0Ty
121 Code of Federal Regulations: 135 Critical Temperature:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Flammabic iquid SSTO°H = KK 9TC = S0 1N
3.1 Synonyms: Bensol 4.1  Physical State (as shipped): Liquid 122 NAS Hazacd Rating for Bulk Water 136 Critical Pressure:
Bensule 42 Color: Colarless Transportation: 710 pria = 4X Y atm = 489 MN
3.2 Coast Guard Compatibility Classification: 43 Odor: Aromuatic. ather pleasant aromati Category Rating 137  Specific Gravity: 00 X79 40 20°C thgued)
Atemanc hydrocarbon odor: Characterinta wdor Fuee . 3 13.8  Liquid Surface Tension:
3.3 Chemical Formula: ¢, H, Health 2K 9 dynessem = G O2X9 N mat 207C
cal »
3.4 IMCO United Nations Numerical N apor lreitent 1 13.9  Liquid-Water laterfacial Tension:
Desigaation: 12,1114 Laquid ot Solid Tratant ' 380 dyaesjom = 0033 N /it 20°C
Porvony 3 13 10 Vapor (Gas) Specific Gravity: 1
Water Pulistion 13 11 Ratlo of Specific Heats of Vapor (Gas):
Human foucis 1 1 061
Aquatie Tovicny 3
5. HEALTH HAZARDS A:\';““\ ;;rm’ 2 13.12 Latent Hest of Vaporization:
calsg = 394 X 107 ), kg
5.1 Personal Protective Equipment: Hydrucarbon vapar canistcr, supplicd air o1 3 hose mash: hydrovarhon- Reacinns 109-Buusth = 94 Featyg = 394 X 10" kg
insoluble rubber o plastic eloves. chemical poggles or face splash shiekd. hydrocarbon-insoluble Other Chemucats . 13 13 Heat of Combustion: —17.460) Ruu/Ih
apron such us neoprenc W ater o = =Y69X Cul/p = QU6 U X TGS
52 Sy Following € D Dicziness exaitation, patior, totowed by lushing. weakness. headache, Sclf-Reaction 0 13.14 Heat of Decomposition: Nt periinent
breathlessness. chest constiction. Coni and possible death 123 NFPA Hazard Classifications: 13.15 Heatof Solution: Not pertinent
5.3 Trestment for Exposure: ShIN flush with wate totlowed by ~oup und water. remove contaminated Category Classification 13.16 Hest of Polymerization: ot pertinent
clothine und wash skin LY ES tlush with plenny of water ontl irotstion subades. INHAL ATION
remove trom exposurcimmediatels Catla phasician 1 breathing is i repolas or stopped. start Health Hazard (Bluc) . 2
TesuscHation, admnist S Flammabiuy (Red) !
“uscation, adminisier o g
<t ongen Reactivity (Yellow) . ©
5.4 TYoxicity by Inhasiation (Threshold Limit Value): 2< ppm
5.5 Shorl-Term Inhalation Limits: < ppm for 30 min
5.6 Toxicity by Ingestion: Girade 3.1 Du 8010 500 myp /ky

5.7 Late Yoxicity: Leukemis

5.8 Vapor (Gas) Irritant Characteristics: 1 present in high concentristions vapors mas cause irrtation of

€ves of resprratory system The effect v temporary

5.9 Liquid or Bolid irritant Charactedstics: Miumum hazard 11 apilled on clothing and allowed 10 remann,

may cause smarting and reddemng
5.10 Odor Threshold: 4 65 ppm

of the siin

NOTES

143

REVISED 1978



TOL

TOLUENE

Common Synonym:

Toluat Watery tiquind

6. FIRE HAZARDS

8 WATER POLLUTION

Calorles Pleavant oduy 61 Flash Point: 101 ( « ton AT Aquatic Toxicity
Methy It e ne o
ettt v Flammable Luvite i Aw R '
Flosatn i sedce lmimatn waiu i saprod 1 prediged e !
I RIS #.4  Bioiogicel Oxygen Demand (BOD)
Ve o b gty el W arhen s S
Stop discharge if posuble, Keep peophe away . €4 Fire Extinguishing Agents Not to be Used: £ 4  Food Chain Concentration Potential
Shut off igmition sources and call lire department WMo et e Noe
Stay upwind and usc water spray to “knock down' vapur
Avoid contact with liquid and vapor 65 Special Hazards of Combustion Products: |
Isalate and remove discharged material N o i
Notify local health and pollution controf agencies ;
66 Behaviorin Fire: \ . pc: i hegow 0,
s Vel conaider b
FLAMMABI et e ot T e e e
Flishtack alotg sapor tenl masy oo ur \ L |
Napmor s explode sl pted 1 an encloed arca | 9 SELECTED WMANUFACTURERS
Wear gogghes aad selt contamed breathing apparatis ¢ lgmtion Temperature: =" 1 L O .
Extingush with dry chemical (oam, or cachon dioxide 6B Electrical Hazard: (1o 1 ¢ oo |1 Lo pree bhenean G
Fire Water may be ineffective on fire I Hewton, Ton 7008
Cool cxposed contamen with watee 9 Burning Rete: * "1 v . )
LD N e
| et i Do
Houston, ey "7k
oSan O
CALL FOR MEINCAL ALD T T e e N Davide, P fsd
VAPOR 7. CHEMICAL REACTIVITY
frritating to eves, nose and throat
1€ inhated, will caue nausea. vomiting. headache, dizzines. 7.1 Resctivity with Water: ... ..
difficult breathing. of loss of consarousness 7.2 Resctivity with Common Materi
Move ta fresh aie N
If beeathing has stopped. give artificial respiration vrcation
If breathing difficult. give oxygen 7.3 Stability During Transport: Ni.hi
LiQutn 7.4 Neutralizing Agents for Acids and
Exposure | [miing o skin and eyes Caustics: it pertent
P 1t swallowed. will cause nausea. vomiting or loss of consciousness au etperting
Remove contaminated clothing and shoes 75 Polymerization: ‘vt -
e areas with plenty of watcer 76  Inhibitor of Polymerization: ‘
IFIN EVES, hold eyetids open and flush with plenty of water o ' Y 2Nt pesiaen RMATION
IE SWALLOWED and victim is CONSCIOUS | have victim drink water 10. SHIPPING INFO 0
o milk 101 Grades or Purity: Rescarch roacent
DO NOT INDUCEH VOMITING ntrabon G99 % 4% aindusioat
contains 944+ % with v avienc and sl
amounts of beazene and nanaromatic
hydrocarbons. 90,120 tews pure than
industerat
Dangerous to aquatic lifc in high concentrations. 3
Water Fouling to shoreline. 10.2 Storage Temperature: Ambicnt
May be dangerous if it enters water intakes 103  inert Atmosphere: No requirement
Pollution | Nocy tocal heaith and witdiie officiaks 104 Ventlng: a
Natify operators of nearby water intakes 0.4 Venting: Open (flame arrenter) ot
pressute-vacuum
1. RESPONSE TO DISCHARGE 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
(See Response Meihods Handbook CG 446 4; (See maZEa Asseesment Handbook CG 446 3 13,1 Physical State a1 15°C and 1 atm: | \quut
Iasuc warming  high lammabiiity A-T-U 13.2 Molecular Weight: 92 i1
Evacuatc arca 13.3 8olling Point at 1 atm:
2310%F = 110 6°C = 3x3 8"
Red 134  Freezing Point:
—139°F m —950°C = 17K 2K
12. HAZARD CUASSIFICATIONS 130TH = m930%C =17
121 ¢ o F at Regulations: 135 kanl‘Tomwn:ufo: -
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Flammable hiquid 605.4°F = 318 6°C = S91 KK
31 Synonyme: Mcthyibenzene 4.1 Physical State (as shipped): Liquid 122 NAS Mazard Rating for Bulk Water 136 Critical Pressure:
M 596.1 psia = 40.55 atm = 4 J0& MN/m?
cthybenzot 42 Color: Colorless Teanaportation:
Toluot 13.7  Specific Gravity: 0.867 a1 20°C (hquid)
oluo 43 Odor: Pungent. aromatic, bencenc-ihc Category Rating pec i “ s
3.2 Coast Guard Compatibllity Classification: dinunct. pleasant Fire 3 13.8  Liquid Surtace Tension:
Aromatic hydrocarbon ) 29 0dyaes/em = 00290 N/m at 20°C
Health
3.3 Chemical Formula: C,H(H, ?.w Lerstant | 13.8  tiquid-Waeter Interfacial Tension:
- e
3.4 IMCO/United Nations Numaerical Liquid or Sold Lreitant i 36.1 dynes /cm = 0.0361 N/jm a1 25°C
Designation: 3.2/1294 Powsons 2 13.10 Vepor (Gas) Specific Gravity:
Waier Pollution Not pertincat
Human Toxwity 1 13.11 Ratio of Specific Hests of Vapor (Gas):
Aquatic Toricity 1 1.089
5.. HEALTH HAZARDS Acsthetc Effect 2 13.12 Latent Heat of Vaporization:
5.1 Personal Py Equl Air-supplied mask; goggles or face shicld. plastic gloves Reactvay 155 Blu/ib = 86,1 cal/g = 361 X 10°) kg
52 Symp F 9 Exp ®: Vapors irqitate cyes and upper respiratory tract, cause dizziness, Other Chemicals | 13.13 Heat of Combustion: —17 430 HBiu/ih
headuche. ancsthesia. respiratory arcest Liguid ieritates e and causes deying of shan 1 Water . ... . [ - —9686 cal/g = —408 ¢ X 10° I /by
4\;\":(;dc. Causes C:‘u‘x:l;g.gaggm‘f, dnt:l:\\‘;znd u[(\;dl) dc\:lopmx pulmonary edema, it Seif-Reaction . ] 13.14 Heatof D : Not pertenent
ingested causes vomating, griping. diarrhea, depressed resprration .
) 123 NFPA Hazard Classifications: 13.15 Heatof Sofution: Not pertinent
5.3 Treatment for Exposure: INHALATION: remove to fresh air, give artificial respiration and Category Claseification
oxygen if nccded. cult a doctor. INGESTION: do NOT induce vomiting. call & doctor EYES . 13.16 Heat of Polymertzation: Not pertinent
Nush with water for at least 13 muin. SKIN: wipe off, wash with soup and watcr Health Hazard (Biuc) 2
s T Limit Velue): Flammability (Red) )
4 oxicity by inhalation (Threshold Limit ue): 100 ppm R wity (Yeliow) o
5.5 8hort-Term Inhalation Limits: 600 ppm for 30 msn
$.6 TYoxicity by Ingestion: Grade 2: LDo0.5105 g/kg
5.7 Late ToxicHty: Kidney and liver damage may follow ingestion
5.8 Vapor(Gas) lrritant Characteristics: Vapors cause & slight smarting of the eves o respiratory NOTES
system if present in high concentrations. The effect is temporary.
5.9 Uquid or 8olid irritant Charecteristics: Minimum hazard. If spilicd on ctothing and allowed

1o remain, may cause smarung and reddening of the skin
5.10 Odor Threshold: 0.17 ppm
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ETB

ETHYLBENZENE

Common Synonyem

Phenylethane
B

Liquid Colarless

Sweet gasoline like odor

Foats on water | lunmabie, Writatug vapor o produced

Avoid contact with liquid and vapor. Keep people away

Wear goggles, self contained breathing apparatus. and rubber overclothing
(including gloves).

Shut off ignition sources and call fire department

Stup discharge if possible.

Stay upwind and use water spray to “knock down™ vapor

Lsolate and remove discharged material

Notify local health and poliution control agencies

FLAMMABLE.

Flashback along vapor trail may occur.

Vapor may explode if ignited in an enclosed area
1t :

Wear goggles. breathing app . and rubber overclothing
- {including gloves)
Fire Extinguish with dry chemical, foam. or carbon dioxide
— Water may be ineffective on fire.
Cool exposed containers with water
CALL FOR MEDICAL AID.
VAPOR
Irritsting to eyes, nose and throat.
If inhaled, will cause dizziness or difficult breathing.
Move to fresh air.
I breathing has stopped, give artificial respiration
If breathing is difficult, give oxygen.
LIQuip
Will burn skin and eyes
Harmful if swallowed.
Exposure | i e clothing and shocs.
Flush affected areas with plenty of water
IE IN EYES, hold eyclids open and flush with plenty of water
IF SWALLOWED and victim is CONSCIOUS, have victim drink water
or milk.
DO NOT INDUCE VOMITING.
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water Fouling to shoreline.
. May be dangerous if it enters water intakes.
Pollution | Notity local health and wildiife officiats,

Notify operators of nearby water intakes.

6 FIRE HAZARDS

S0 Flash Point 0 1 o el

" i

63  Fire Extinguishing Agents: | oam {maos! 83
eite o warer Lop Carbon dionade o

el 84

64 Fire Extinguishing Agents Not to be Used:

S nernment

65 Special Hazards of Combustion Products:

[ atnp sapors are penesated when

testend

£ Behaviorin Fiee: \.por o - thas

i e

coatemitan and b baca

67 lgnition Temperature: xtt) |

Elactrical Hazard: Nt pertinent

Burning Rate: * » mm, mm

7 CHEMICAL REACTIVITY
71 Reactivity with Water: Na reaction
7.2 Reactivity with Common Materisis:

N reaction

7.3 Stability During Transport: Siubic
74  Neutralizing Agents for Acids and

Caustics: ol pertinent

75 Polymerization: ot pertinent

7 € Inhibitor of Polymerization:

& WATER POLLUTION

Aaumt T ey

Waeatertow! Toxictly 1., bl
Blologicel Oxygen Demand (BOD):

R oo e

Food Chatn Concentration Potential
N

9. StLECTED MANUFACTURLES

At - Cai Lo
PO ¥ ganh Do
Chcay ety

Dow Cnoagl Co
Mudian: N n dsndo
Maonsar: Ce

KOY Nnes 1 ondherph Bivd
SU Lo N i

101 Grades or Purity:

10.2  Storage Temperature: Ambicnr
10.3  inect Atmosphere: No requirement
10.4  Venting: Open (flame arresicr) or pressure-

10 SHIPPING INFORMATION

Ruscarcngrade 9998 pors ceade 99 3,
techmical prade 99 0%

vagLem

1. RESPONSE YO DISCHARGE
{509 Response Methods Handbook, CG 446-4)

Mechanical containment
Should be removed
Chemical and physical treatment

2. LABEL

Red

3. CHEMICAL DESIGNATIONS
3.1 Synonyms: EB
Phenylcthanc
3.2 Coast Guard Compatibiiity Classification:
Aromatic hydrocarbon
3.3 Chemicsl Formula: C.H;CH,CH, -
3.4 IMCO/United Nations Numerical
Designation: 3 3/1175

4. OBSERVABLE CHARACTERISTICS:
4.1 Physical State (as shipped): Liquid
4.2 Color: Colorless
4.3 Odor Aromatic

5.1 Personal P

5. HEALTH HAZARDS

tive E Self-

52 Y F

4incd breathing apparatus: safety goggles

¢: Inhalation may cause irritation of nose, dizziness. deprossion

]
Moderate irritation of cye with corneal tnjury possibic. Ieritates skin and may cause bhsters

53 Treatment for Exposure: INHALATION: if il effects occur, remove victim to fresh air, keep
him warm und quict, and get medical help promptly: if breathing stops, give artificial respiration
INGESTION: induce vomiting only upon physecian’s upproval: material in lung may cause
chemical pneumonitis. SKIN AND EYES promply flush with plenty of water (15 min. for
cyes) and get medical atiention; remove and wash contaminated clothing before reuse.

5.4 Toxicity by inhalation (Theeshoid Limit Velue): 100 ppm

5.5 8hort-Term inhalation Limits: 200 ppm for 30 min

5.6 Toxicity by Ingestion: Grade 2: LDp0 510 S g/kg trat)

5.7 Late Toxicity: Data not availuble

5.8 Vapor (Gas) krritant Characteristics: Vapors cuuse moderstc irritation such that personne!
will find high concentrations unpleasunt. The effect is tem porary.

5.9 Liquid or Solid Irritant Characteristics: Causes smarting of the skin and first-degree burns
on short exposure; may cause secondary burns on long exposure.

5.10 Odor Threshold: 140 ppm

11 HAZARD ASSESSMENT COOE 13. PHYSICAL AKD CHEMICAL PROPERTIES
1Ses mata1d Assessment HANAbOOR CG 446 3) 13.1  Physical State at 15°C and 1 atm: [ iquid
A-T-U 13.2 Molecular Weight: 106 |~
133 Bolling Point at 1 atm:
T M =N b
13.4  Freezing Point:
12. HAZARD CLASSIFICATIONS —1397F = —95°C = 17T
12.1  Code of Federal Reguisiions: 13.5 Critics! Temperature:
Flammable Liquid 651 0°F = 343.9°C = 617 I°K
122 NAS Hazard Rating for Bulk Water 13.6 Critical Pressure:
Transportation: Mipia=3S6aim = ol MN/m°
Category Rating 13.7  Specific Gravity: 0867 at 20°C (liquid)

Fire 3 13.8  Liquid Surtace Tension:

Health 29 2dyner/em = 0.0292 N - m at 20°¢
Vapor {eritant 2 139  Liquid-Water Intertacial Tension:
Lyquid or Sohd lrriant N IS dhdvnensem = Q0354 N moat 20°C
Poisons 2 13.10 Vapor (Gas) Spectic Gravity:

W aier Pollution Not pertinent
Human Toxicity ! 13.11 Ratio of Specific Heats of Vapor (Gas):
Aquatic Toxicity 3 1071
Aesthetsc Effect 2

13.12 Latent Heat of Vaporizstion:

Reactvity 144 Busib = KO | caljg = 335 X 10 J/kg
Other Chemicals I
Woater 0 13.13 Heatof Combustion: — (7 750 Biu/Ib
Self-Reaction o = =977 cal/g = —4138 X 10° J/kg

12.3 NFPA Hazard Classifications: 13.14 Heat of Decomposition: Not pertinent
Category Classification 13.15 Heet of Solution: Not pertinent

Health Hazard (Bluc) 2 13.16 Heat of Polymecization: ot pertipent

Flammability (Red) 3

Reactivity (Yellow) 0

NOTES
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XM

m-XYLENE

Camman Synaayms

1. 3-Dunethytbensene Watery hiquid Colordes Sweet odor

6. FIRE HAZARDS

8 WATER POLLUTION

Xylol 61 Flesh Point: x4} ¢ ¢ 81 Aquatic Toxicity
y .
¢ 0 Flammable Limits in An ! .
Floats amwater Flannible sntitng vapor e produced . Fire Extinguishing Aqee te ‘ Watertowt Torcin
Biological Oxygen Gemand (BOD)
A € 4 Fure Extinguishing Agents Not 10 be Used. AL I
Stop dewharge if posuble Keop people away MWoater iy b f 4 Food Chain Concentration Potential
Call fare department e
A‘vo-d":(m(':f ::: tequad and vapor €%  Special Hazards of Combustion Producis: P
fsolate and renwve dicharged materal N et nt
Notify local health and pollution control agence. €6 BehaviorinFire \ . . s
NN S e
R T (Y LR TR PRI A TS
FLAMMABLE Ignition Temperature: .-+ |
Flashback along vapor rad may occur ' :
Vapor may explode if ignited in an enclosed area €8 Electrical Hazard. - (1., I 9 SELECTED WENJFACTURERS
Wear wlf containcd beeathing appacatus Aat . '
Fi Extinguish with foam. dry chemecal or «artmon dioxade £ Burning Rate i O e
re Watee wmay be inclfective va fure i TR NTINTIE
Cool expased containen with water i P e
‘ > o SN PR v
; Pt o,
P e
CALL FOR MEDICAL AID T T T e e T R Y R R AT
VAPOR . PRl Chenad €
Imuung to eyes. nose. and throat 7. CHEMICAL REACTIVITY I - e
1 inhaled, will cause headache. difficult breathing. or loss of 71 Resctivity with Water: “..-c..ivu Pk A
consciousness I N ek N Y et
Move to fresh air 72 Reactivity with Common Materials:
1f breathing has stopped. give actifical respiration Noteachon
I breathing is difficult. grve oxygen 73 Stability During Transport: i
LIQuID . .
Imitating (o skin and cyes 74  Neutralizing Agents for Acids and
Exposure ] f swallowed. will cause nausea. vomiting. or loss of consciousness Caustics: Nt petinent
Remove contaminaied dothing and shoes. 75 Polymerization: N\t qx i o N ———e
Flush affected arcas with picnty of water ;
IE N EYES. hold cyctids open and flush with plenty of water. 7€ Inhibitor of Polymerization: . - . itincon 10 SHIPPING INFORMATION
§F SWALLOWED and victam s CONSCIOUS,, have victim drink water
orontk. . 101 Gradesor Purity - [
DO NOT INDUCE VOMITING R R
ate o X
102 Storege Temperature \inf, o
103 nert Atmosphere: Tegarement
; 104 Venting: Opentiar oo rcaer) o
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS R
Wat Fouling to shoreline. r k
ater May be dangerous if it enters water intakes.
Notify local health and wildlife officiaks
Pollullon Notify of mearby water intakes.
1. RESPONSE TO DISCHARGE 2. LABEL 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
(500 Response Meinods Handboos. CG 446.41 (6% Ma1810 Assessment Manaboo CG 446 3 131 Physical State at 15°C and 1 atm: 1 0.0
Fosue warming  high Nummubiliy N 132 Molecular Weight. - .
Fracuate area 133 Bolling Point at 1 atm
Should be removed 94 = NG = g i
Chemical and phy~ical treatment
Red 134 Freezing Point:
12. HAZARD CLASSIFICATIONS e NN
121 Codeof Federal Regulations: 135 Criuccltrompou‘un o
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Flamemable iqued CMUKTE = MRS =m0 R
3.1 Synonyma: 1.3-Dimethyibenzenc 41 Physical State (as shipped): Liquid 122 NAS Hazard Rating for Bulk Water 136 Critical Pressure:
Xylol 4.2 Color: Colorleas Transportation: SI3 B atm = 3405 paa = 3540 MN m?
3.2 Cosast Guard Compatibility Classification: 4.3 Odor: Like benzenc, characterintic Category Rating 13.7  Specific Gravity: 0 nas 1 20°( thqundy
Aromatic hydrocarbon aromatic Fure 3 138 Liquid Surface Tension:
3.3 Chemical Formula: m-CyHo(CH, ) Health K6 dynenfem = 06288 N gt 205
cu
3.4 IMCO/United Nations Numerical \upo frrtant f 139 Liquid-Water Interfacial Tension:
Designation: 3.2/1307 1iqusd or Solid bronan ' 36.2 dynes/cm = 00364 N/m at 30°C
Posons N 1310 Vapor (Gas) Specific Gravity:
Woater Pollution ot rertinent
Human Toven 1 13 11 Ratio of Specific Heats of Vapor (Gas):
Aquatic Touai 3 ton
S. H H R
EALTH HAZARDS Acstheti bttt 2 13.12 Latent Heat of Vaporization:
5.1 P’n:u:l Protective Equipment: Approved cannter or air-supplicd mask . pogetes or face Reaciim 147 Blu/th = X1 9w ;= V4t x 10 ) "
1d. plastic gl nd boots
Held. plastic gloves and boo, Other ¢ hemicals ! 1313 Heatof Combustion: -1~ <4 iy in
$2 Symp Following E ¢ Vupors cause headache and dizainens Liguid iredtates ey en and Wter o = 9IS dculip =~ 4 X 400 kg
~kin If taken into lungs, causes severe coughing. distress. and rapidly desetoping putmonary Nelt Reaction 0 .
N N 13 14 Heatof Decomposition: . pertinent
edema I ingeted. caunes nausca vomiting. crampn, headache. and coma. can be fatgl Kidncey 123 NFPA Hazard Classificat .
and liver damagc can occur ! 13.15 Hestof Solution: . ~viiinen
Cat Clasaification
5.3 Treatment for Exposure: INHALATION remove to fresh air administer artificial resprration oy 13.16 Heatof Polymerization: .1 pertinent
g . ?
and oxygen if required: call a doctor INGESTION do NOT nduce vomiting. call « doctor Health Hazard (Blucy 2
EYES: fush with water for atfeast 19 min SKIN wipe off. w anh wrth oap and watcr L'J"‘"“"""\ Redy 1
Ty (Y ellow) )
54 Toxicity by Inhalation (Threshold Limit Valve): 100 ppm caetn o
5.5 Short-Term Inhalation Umits: 300 ppm for 30 min
5.6 Toxicity by ingestion: Grade 3; LDy 010 500 g /kg
5.7 Late Torxicity: Kidney and liver damage NOTES
5.8 Vapor (Gas) irritant Characteristics: Vapors cause a stight smarting of the €y Of reprratory
system if presentin high concentrations The effect i temporary
5.8 Liquid or Solid leritant Characteristics: Minimum hazard il \pilicd on clothing and wtiowed
o remain. muy causc smarting and reddening of the vkin
5.10 Odor Threshold: 005 ppm Co
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XLO

o-XYLENE

6. FIRE HAZARDS 8. WATER POLLUTION
Commaon Synonveme 61 FlashPoint: + ' ( ¢ v § ()¢ B 1 Aquatic Toxicity:
1T Dimethythenrene Woter gt Colartes. N o
Al Flammable Uit i A - N ¢
e
Flaats an watvr 4 ianioabhe bty sapor i prodac . e Watedowl Torcy 1,
64 Fire Extinguishing Agents Not 10 be Used #.4 Biological Oxygen Demand (BOD)
W e o . (R L pthoo
Stop dise ! e thic Kevp peoph 2w,
Call toew A‘”‘:: - P awas t 4 Special Hazards of Combustion Products £ 4 Food Chain Concentration Potential
Avoud Contact with Lgnd and sapos N Do renbatib
Tvotate and remose dis harged matenal
Nty Tocal health and polunon cantrol agencaes t 6 BehaviorinFue: \, Beatio b g
andt ey « sl e e o
TR . Gle bbb
H 7 lgnition Temperature: - | - T T -
PUAMMABI ;
Flashiback along v tal o oo , t 8 Electnical Hazard - to i ; 9 SELECTED MANUFACTUREES
v evplode ¢ emied moan enclosed area L Burning Ra
amwed becathing appacatus k ° - Pl A it G
— Extungaish with toam. dry chemecal e carban dros ke ' AECO a0 I
Fire Water may benctlecne an i ' S NG B S
— exposst contanen with water Pl sty 11 g
N
i Petiacb e s D
T s - c—t IPTRUENTRNG
CALL FOR METHC AL AL wo
7. CHEMICAL REACTIVITY i N Y N s
VAPOR R . [ N N I
Irutating 1o cyes. nose and throat 71 Reactivity with Water. \..- .. 1 . a e |
C . o B TN T LIDE TR
1 mha‘kd. will cause headache. drfficult breathing or low 72 Reactivity with Common Materials: o
ol conscrousness oo toe Toe 2700
Move to fresh an N
I breathing has sopped. give artificual respication - f ' .
10 breathing is difficult. grve wxypen 73 Stability During Teansport: Niihi,
74 Neutraliz Agents for Acid. d
LIoUID 7 utralizing ‘oe v s an
bratating (o shn and ¢y ey Caustics: N pertinent
Exposure | (Valiowed wi caue aawsea, somiting. or loss of 75 Polymerization: .t i e .
consinunen e
Remave contamenated dlothing and sheoes 76 Inhibitor of Polymerization: i porniner:
Flush affected amas with plenty of water 10, SHIPPING INFORMATION
TEIN EYES ol evelids upen and fluds with phenty ol water :
11 SWALLOWED 2nd vkt is CONSCIOUS. have vac e dovmh water 101 Gradesor Purity: Rowcaror e
Parc v Commen i v -
DONOTINDUCE v NG
OMITING 102 Storage Temperature: 1.,
103  inert Atmosphere: Ny, .-
104 Venting: Opca Nume arroatey
DIENSLIC s acuum
Dangerous (0 aquatic life in high concentrations
Water Fouling to shoreline
. May be dangerous if it enters water intakes.
Poliution ] Netty tocal health and witdlife officiats
Notify operators of ncarby water intakes
1. RESPONSE 10 DISCHARGE 2. LABEL 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
15ee Sepunte Metham Handtos £Gaas e AT dasen i o e ek 131 Physical State #115°C and 1 atm- | .
o watmmg b o b o 132 Molecular Weight: 10n. 1r
tratuate area
Should be removed 133 Bolling Point at 1 stm:
[T o v g1-
Chenncatand physical treatsmen SUENTE = AT 3y
Red 134  Freezing Point:
12. HAZARD CLASSIFICATIONS TEEVE = =20 270 = a0
121 Code of Federal Regulations: 135 Critical Temparature:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Fhammanic | ;u",.g CTENTE R ST 5 a0 1 b
Sle bqunt
3.1 Synonyms: 1.2-Dimcthylbensene 41 Physical State (as shipped): | iquid 122 NAS Hazard Rating for Bulk Water 136 Critical Pressure:
3.2 Coast Guard Compatibility Classification: 42 Color: (olorless Transportation: S41 S atm = 36.84 paa = 373 MN m?
Aromatic hyvdracarhon 4.3 Odor: Hensene-hike, charaeristic Category Rating 137 Specific Gravity: 0 8KO 4t 20 ¢ gty
33 Chemical Formula: o-(LHJ(CH.), aromatie Fare 3 138 Liquid Surtace Tenslon:
3.4 IMCO/United Nations Numerical . Health W0 S3dvaes/cm = O OI0SIN o 1 g
Designation: 12/1307 \apor Lo iam | 139 Liquid-Water interfecial Tension:
Laguie - Salid ntant i 3606 dracnfem = QO N 1 0 g
Paar N 1310 Vapor (Gas) Specific Gravity:
Woaier Polivton Nt perhiaent
Humuan Taucay ] 1311 Ratio of Specitic H of Vapor (Gas):
A T g
5. HEALTH HAZARDS vetnern e ‘ o
Acsthern b e N )
51 Personal Protective Equipment: A pproved canmtcr or ain supphicd nask . pogples o facc 1312 Latent Heat of Vaporization:
Reactnan P49 Biu b = X2 9calop = 147 10§ 4y
shickd, plastic gloves and booc Other ¢ . \ *
A A TWIN L -
52 sy g€ € \upors cause headache and dizsmess | iquid st eves nd Worter o 1313 "““"f"";‘b““""k 17 b ih
ka1 taken nto lunps, causes sescre Couphimg, distress, and apidly developing pulmonars Sell-Reatron o T TV Talsp = a0 40 00 g ke
cdema Hanpested. cavses navsea somaing. Gamps, headache, and coma Can be tatal hdney 123 NFPA He Classitications: 13 14 Hest of Decomposition: i pertincar
and hver damape can occur zecd 13.15 Heat of Solution: Not pertincni
5.3 Trestment for Exposure: INHALATION removc to freh i, adminiter artificral respcation Category Classification | 1 6 Heat of Polymerization: Noi i iment
and onypen b iequired. Gl adoctor INGESTION da NOT induce vomitag. Call a doctoc Health Huzurd (Bive) 2
EYES Mush with water for at leant 1y min SKIN wipe off wash with soap and water Flammabaun (Red) 3
5.4  TYoxicity by inhalation (Threshold Limit Value): 100 ppm Reuctivin (Y ellow) 0
55 Short-Term Inhalation Limits: W ppoy (o 30 mun
5.6 Toxicity by Ingestion: Girade 3.1 Dy Mo MM mp kg
$7  Late Toxicly: Kidney and Iner damayc
58 Vapor (Gas) Irritant Characteristics: \ upurscause 4 slight smarting of the eves o1 rexprratons NOTES
system f present in high concentrstions The cffect 1n temporary
5.9 Liquid or 8olid trritant Characteristics: Minimum hazard | spilled on clothing und altowed

o remuin, may cause \marting and ceddening of the shin

5.10 Odor Threshold: 0 0S ppm
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XLp

p-XYLENE

Commaon Syaanyms

1. 4 Dimethylbensene Watery tiqud Cotorless Sweet odor
Xytot

6. FIRE HAZARDS
Flash Point: ~:i°t ¢ ¢

40 Flammable Limita in Air i

' . Gy s
l TN Yot S i,
64 Fue Extinguishing Agents Not 10 be Used-
Stop dischiarge if posuble Keep peop awas Woater s et
Call fire department : -
Avuud contact wath hquid and vapr 65  Special Hazards of Combustion Progucts:
Irorlate and wmave diwharged ma teral Nt pertincn:
Notty focal health and pollution contral ageneves ne
66 Behaviorin Fire: \.por i heavi v,
and s s e vonsaderable i
srource ol wemtion and g, b,
FLAMMABLF 67 Ignition Temperature: x|
Plashback along vapar 1raih may occus
Yapur may explode s wnted i an enoowrt ars A8 Electrical Hazard: (1, | (..., i !
WearwelfContained brvathing appargtue )
- Frtnguah with Coane des  hemn gl o Cartan dievads 649 Burning Rate: * i jiin ‘
Fire Water may be incttective on lire
Cool exposed Container with water 1‘
|
CALL FOR MEDICAL AID —_— e ,,,J
|
VAPOR
{imitating (0 eves, nose and throat 7. CHEMICAL REACTIVITY
I mh'zkd (».u cause dizuness. difficult breathing. or 71 Reactivity with Water: N riiion
oss of conseiousness
Move to frenh aur 72 Reactivity with Common Materials:
I breathing has stopped. give artuficral respication o reaction
10 breathing 1 difficult. pive oxygen
73  Stability During Transport: Siuhic
LIQUID ]
E Irritating (o skin and eyes. 74 Neutralizing Agents for Acids and
XPOSUTLe I i1, ailowed. will coue nausea. vomiting, loss of consciousness Caustics: Not perrinent
emove contaminated clothing and shoes S . . .
Flush affected areas with plenty of water 75 Polymerization: .t pectanen:
IEIN LYLS. hold eyelds open and fMlush with plenty of water 76 Inhibitor of Pol ization: N - ..
T SWALLOWED and victim s CONSCIOUS, have vic tum ok waies 76 Inhibitor of Polymerization: ‘
or mylk
DO NOTINDUCE VOMITING
T Wata. | HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water Fouling to shoreline.
May be dangerous if it enters water intakes.
Pollution § Notify tocat health and wildtife officials
Notify of nearby water intakes

A1 Aquatic Toxicity:
VOT Wb HL e,
B o S L
4 Biological Oxygen Gemand (BOD):
O1b/Ib i § days
B4 Food Chain Concentration Potential
Dot non ek
9. SELECTED MANUFACIURERS
I Amaca Chemicah Corp
TI0 b Randotph D,
Clicapn 0oy
N AFECOChocat o

8. WATER POLLUTION

260 South Bragd N
Phuladelphin P4 19101

1 Cheveon Chemicat C o
Industend € henncals Divivin
200 Bush St
San b rancicn Calit 94120

10. SHIPPING INFORMATION

Grades or Purity: Reciiih 99 v,
Pare 99850 Technat 99 0%

101

102  Storage Temperature: Ambicn:
103
10.4

Inert Atmosphere: No requirement
Venting: Opca (Name dreester), or

Pressure-vacuum

L. RESPONSE TO DISCHARGE
15ee Response Methods Handbocr CG 446 4;
Paucwatiee  hipr 2 immabiin
Erucuate arca
Shauld be removed

Chemical und phyaical treatment

-_— ]

3. CHEMICAL DESIGNATIONS

Red

4. OBSERVABLE CHARACTERISTICS

31 Synonyms: L4-Dimethyibenszene 4.1 Physicat State {as shipped): Liqud
32 CoastGuard Compl(ibility Classification: 4.2 Color: Coloriea

Aromatic hudrocarbon 43 Odor: Likcbensenc, characternte
33 Chemical Formula: p CoHa(C Ly, aromaie
34 IMCO/United Nations Numerical

Designation: 271307

-_— ]

S. HEALTH HAZARDS

51 Personal Protective Equipment: Approved canister of air \upplied mask. pogples or face
“heeld. plastic gloves and boots

52 Symp Foll g E @ L apors Coune headuche and disniness | U et ey e
andskin 1 tahen 1010 lunga, causes severe coughing. disteess, and rapidty devetoping pulmonacy
cdema Hingesied. cavses naunca OmIag. crumps, headache, and coma Can be latal, Kidacs
4nd liver dumage can owcur

53 Treatmentfor Exposure: INHA| AT TON remove 16 fresh air, adminnster artificial respitation
4nd oxypen i cequired. call s doctar INGESTION do NOT induce vomiting. call o doctor
EYES: flush with water for at least tS min SKIN wipe off, wash with ~oapand water

54 TYoxicity by inhatation (Theeshold Limit Value): 100 ppm

55 Short-Term Inhalation Limits: 300 ppm far 30 maun

5.6  Toxicity by ingestion: Grade 3. 1 Dy 50 10 500 mgikg

5.7 Late ToxicHy: Kidney and hver damage

58 Vapor (Gas) frritant Charscteristics: Vapors Cause a slight smartng of the eyes or fespitatory
sysemaf peesent in high concentrations The effect iy temporary

59  Liquid or Sotid irritant Charactertstics: Minimum hacaed 1 s\pilled on clothing und aflowed

10 rematn, may cause smacting 4nd reddening

5 10 Odor Threshold: 004 Ppm

of the skin

11. HAZARD ASSESSMENT CODE

6 Haz8rd Assetsment Handboos G 44( 3.

AT-U

— ]
12. HAZARD CLASSIFICATIONS

13. PHYSICAL AND CHEMICAL PROPERTIES
131 Physical State at 15°C and tatm: |
132 Molecular Weight: ik, (¢,

13.3  Bolling Point at 1 atm:
QO9°F = W = g1y <o)

quid

134 Freezing Point:

SO9TE = Y300 = g Sep

121  Code of Federa! Regulations:
Flammable bquid

12.2 NAS Hazard Rating for Bulk Water

Transportation:
Category Rating
Fre 3
Health

Vapor Iritant
Liquid or Salg frriant

Puons
Water Pollution

Humun Toxcns b

AqQuatic Toxwny 1

Acsthetic Ellect
Reactiviy

Other Chemiain i

Water o
Selfl-Reaction . o
123 NFPA Hazerd Classifications:
Category Classificaton
Health Hazard (Biucy N
Flammability (Red) 3
Reactivity (Yellow) 0

135 Criticat Temperature:

4941 = 383 0°C = 616 27K
13.6 Critical Pressure:

509.4 atm = 34.65 psia = 3 510 MN/m?*
137 Specific Gravity: 0861 a1 20°C (liqurd)
138 Liquid Surfece Tension:

2 3 dynenjem = 0 02K3 Ny a1 20°¢
139  Liquid-Water Interfacial Tension:

37 B dynesfem = 0 037K N i ar 20°¢
13 10 Vapor (Gas) Specific Geavity:

Not pertinent
13.11 Ratio of Specific Heats of Vapor (Gas):

1071
13.12 Latent Heat of Vaporization:

PSOBuu/lb = X1 calrg = 34 % 100 4k
13.13 Hestof Combustion: ~17.559 Buu/1h

= =978 T val/p = — 40K AL X 107 4y

13.14 Hestof Decomposition: Noi periinent
13.15 Heat of Solution: Not pettinent
13.16 Heatof Polymerization: Not pertinent

— 1
KOTES
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DOD Hazardous Materials Information System
DoD 6050.5-LR
AS OF May 1994
Proprietary Version - For U.S. Government Use Only
¥SC: 6830
NTIIN: 006600026
inufacturer’s CAGE: 36346

.art No. Indicator: A
Part Number/Trade Name: HELIUM, (CRYOGENIC LIQUID)

General Information

T~em Name: HELIUM (CRYOGENIC LIQUID)
inufacturer’s Name: UNION CARBIDE CORPORATION
manufacturer’s Street: 39 OLD RIDGEBURY ROAD
Manufacturer’s P. O. Box: NA
anufacturer’s City: DANBURY
inufacturer’s State: CT
Manufacturer’s Country: US
. mnufacturer’s Zip Code: 06817-0001
I 1nufacturer’s Emerg Ph #: 1-800-822-4357 CANADA 514-640-6400
Manufacturer’s Info Ph #: ROUTINE INFO CONTACT LOCAL SUPPLIER
Nistributor/Vendor # 1: HAMPTON ROADS WELDERS SUPPLY CO., INC.
istributor/vVendor # 1 Cage: 7D711

vistributor/vVendor # 2:

Distributor/Vendor # 2 Cage:
«stributor/vVendor # 3:

| istributor/Vendor # 3 Cage:

Distributor/Vendor # 4:

T ‘stributor/Vendor # 4 Cage:

. 1ifety Data Action Code:
safety Focal Point: G
Record No. For Safety Entry: 011
‘ >t Safety Entries This Stk#: 014
L catus:
Date MSDS Prepared: 19JUNS89

ifety Data Review Date: 21NOV89
' 1pply Item Manager: GSA
MSDS Preparer’s Name: NK
Preparer’s Company: UNION CARBIDE CORPORATION
. ‘eparer’s St Or P. O. Box: 39 OLD RIDGEBURY ROAD
rreparer’s City: DANBURY
Preparer’s State: CT
. eparer’s Zip Code: 06817-0001
t :her MSDS Number:
MSDS Serial Number: BHDRZ
" secification Number: NK
! rec Type, Grade, Class: NK
Hazard Characteristic Code:
Tmit Of Issue: CY
1 1it Of Issue Container Qty: 1 CY
“ype Of Container: METAL
Net Unit Weight: NK
] }C/State License Number: NK
1 't Explosive Weight: NK
Net Propellant Weight-Ammo: NK
Chast Guard Ammunition Code: NK



|
HELlum  ConT D

Ingredients/Identity Information

1 'oprietary: NO

Ingredient: HELIUM

"vgredient Sequence Number: 01
I :rcent: 100

lngredient Action Code:
Ingredient Focal Point: G

! OSH (RTECS) Number: NH6520000
(..S Number: 7440-59-7

OSHA PEL: NONE ESTABLISHED

/ !GIH TLV: NONE ESTABLISHED

( ‘her Recommended Limit: NK

Physical/Chemical Characteristics

appearance And Odor: COLORLESS, ODORLESS LIQUID
Boiling Point: -268.9C
! :1ting Point: NK
" ijpor Pressure (MM Hg/70 F): GAS @ 20C
Vapor Density (Air=1): 0.138@ 21C
Coecific Gravity: 0.147 @ -270.8C
] :composition Temperature: NK
Evaporation Rate And Ref: HIGH @ BUTYL ACETATE
Snlubility In Water: NEGLIGIBLE
! :rcent Volatiles By Volume: 100
V.scosity: NK
pH: NK
! 1dioactivity: NK
rm (Radioactive Matl): NK
Magnetism (Milligauss): NK
r>rrosion Rate (IPY): NK
1itoignition Temperature: NK

Fire and Explosion Hazard Data

_lash Point: N/A
Flash Point Method: N/A

>wer Explosive Limit: N/A

>per Explosive Limit: N/A
Extinguishing Media: HELIUM CANNOT CATCH FIRE. USE MEDIA APPROPRIATE FOR
STJRROUNDING FIRE.

secial Fire Fighting Proc: EVAC ALL PER FM DANGER AREA. IMMED DELUGE
CONT’S W/WATER SPRAY FM MAX DIST UNTILCOOL/MOVE CONT’S AWAY FM FIRE AREA IF
W/0 RISK. DO NOT DISCHARGE WATER INTO HEL.

qusual Fire And Expl Hazrds: CLOSED CONT MAY RUPTURE FM FIRE HEAT. TO

REV IGNITION OF GREASE/OIL/OTHER COM- BUSTIBLE MATLS ON LIQ HELIUM SUR,
AIR CONDENSATION S/B KEPT FREE OF THESE MATLS.

Reactivity Data
Stability: YES
ond To Avoid (Stability): OBTAIN/EVALUATE SAFETY INFO FOR EACH COMPONENT
LEFORE MIXTINGLIQUID HELIUM AND OTHER LIQUIFIED GASES.
Materials To Avoid: NONE CURRENTLY KNOWN.
azardous Decomp Products: NONE




FlELIum ¢ O:JT‘D

! zardous Poly Occur: NO
Conditions To Avoid (Poly): NONE CURRENTLY KNOWN.

Health Hazard Data

IN50-LC50 Mixture: NK

I ute Of Entry - Inhalation: YES

koute Of Entry - Skin: NO

Route Of Entry - Ingestion: NO

I .alth Haz Acute And Chronic: SWALLOWING: FROSTBITE OF THE LIPS AND MOUTH
} Y RESULT FROM CONTACT WITH LIQUID INHALATION: ASPHYXIANT. MODERATE
CONCENTRATIONS MAY CAUSE HEADACHE/DROWSINESS/ DIZZINESS/EXCITATION/EXCESS
£*LIVATION/VOMITING/UNCONSCIOUSNESS. SKIN: LIQUID MAY CAUSE FROSTBITE.

I ES: LIQUID MAY CAUSE FROSTBITE.

tarcinogenicity - NTP: NO

Carcinogenicity - IARC: NO

( rcinogenicity - OSHA: NO

E_planation Carcinogenicity: NK

Signs/Symptoms Of Overexp: HELIUM IS AN ASPHYXIANT. LACK OF OXYGEN CAN

( USE DEATH.

} d Cond Aggravated By Exp: A KNOWLEDGE OF THE AVAILABLE TOXICOLOGY
INFORMA- TION AND OF THE PHYSICAL AND CHEMICAL PROPERTIES OF THE MATERIAL
ST"GGEST THAT OVEREXPOSURE IS UN- LIKELY TO AGGRAVATE EXISTING MEDICAL

( NDITIONS.

Euergency/First Aid Proc: SWALLOWING: PROD A GAS AT NORMAL TEMP/ PRESSURE.
SKIN: FOR EXPOSURE TO LIQ, IMME-DIATELY WARM FROSTBITE AREA W/ WARM WATER
{ OT TO EXCEED 105F). WITH MASSIVE EXPOREMOVE CLOTHING WHILE SHOWERING

¥, WARM WATER. GET MED ATTN. INHALATION: REMOVE TO FRESH AIR. GIVE CPR IF
NOT BREATHING. GIVE OXYGEN IF BREATHING IS DIFFICULT. GET MED ATTN. EYES:
F"USH THOROUGHLY W/WATER FOR 15 MIN. SEE A PHYSICIAN.

Precautions for Safe Handling and Use

¢ eps If Matl Released/Spill: EVAC ALL PERSONNEL FM DANGER AREA. ALLOW
CVILLED LIQ TO EVAP. SHUT OFF LEAK IF W/0 RISK. MOVE LEAK-ING ASSEMBLY TO
VENT’D AREA OR VENTI AREA OF LEAK.USE SELF-CONTAINED BREATHING APPAR WHERE
} EDED. TEST AREA FOR SUFF OXY PRIOR TO PERMIT'’G RE-ENTRY.

} utralizing Agent: NK

Waste Disposal Method: DISCARD ANY PRODUCT, RESIDUE, DISPOSABLE
CANTAINEROR LINER IN AN ENVIRONMENTALLY ACCEPTABLE MANNER IN FULL

( MPLIANCE WITH FEDERAL, STATE AND LOCAL REGULATIONS.
Frecautions-Handling/Storing: CONTACT W/LIQ/COLD GAS—-SEVERE FROSTBITE.
VAPOR- SUFFOCATION. DO NOT STRIKE ARC/GROUND ON CONT’ER. CLOSE VALVE W/ NOT
] + USE/EMPTY. PROTECT FM DAMAGE.

C .her Precautions: NEVER WORK ON A PRESSURIZED SYSTEM. IF THERE IS A LEAK,
CLOSE THE CYLINDER VALVE, BLOW DOWN THE SYSTEM BY VENTING TO A SAFE PLACE,
17 EN REPAIR THE LEAK. USE PIPING/EQUIP DESIGNED TO WITHSTAND PRESS/TEMPS.
¢ 'ORE/USE W/ADEQUATE VENTIL.

Control Measures

kespiratory Protection: SELECT IN ACCORDANCE WITH OSHA 29 CFR 19140.134.
RESPIRATORS SHALL BE ACCEPTABLETO MSHA AND NIOSH.

{ :ntilation: LOCAL EXHAUST-PREFERRED. MECHANICAL (GENERAL) —-ADEQUATE.

£ "JECIAL-NOT APPLICABLE. OTHER-NOT APPLICABLE.

Protective Gloves: LOOSE FITTING CRYOGENIC GILOVES.

F ‘e Protection: SELECT IAW OSHA 29 CFR 1910.133.
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HYDROGEN, LIQUEFIED

Common Synonyms

Liquefied compressed gas Colorless Odorless

Liquid hydrogen

Floats and boils on watee. Flammabie visible vapor
cloud s produced

Shut off ignition sources. Call fire department

Avoid contact with liquid. Keep people away

Stop discharge if possible.

Stay upwind. Use water spray to “knock down™ vapor

FLAMMABLL

Flame 1s almost invisthle

Flashback along vapar trail may occur

Vapor may explode if igntted n an enclosed arca

Evacuate surrounding arca

Stop flow of gas if possible.

Cool exposed contaners and protect men effecting shutoff with water

Fire

VAPOR

If whaled in high concentrations will cause difficult breathing. or
loss of consciounes

Mave victim 1o fresh air.

1f breathing has stopped. give artificial respiration.

LIQUID

Will cause frosttute

Flush affected areas with plenty of water.
DO NOT RUB AFFECTED AREAS

Exposure

Not harmtul to aquatic hife

Water
Pollution

6. FIRE HAZARDS

61 Filash Point: Not pertinent

62 Flammable Limits In Air: 10%  750%

63 Flre Extinguishing Agents: Let firc burn,
hut off gas supply

64  Fire Extinguishing Agents Not to be Used:
Carbon dionide

65 Specisl Hazards of Combustion Products:
Not pertinent

66 Behavior In Fire: Burns with an atmost
wmvisible flame

67 lIgnition Temperature: | (6t
68 Electricai Hazard: Clasn b Groun 8
69 Burning Rate: Y 9 mm/min

8. WATER POLLUTION
81 Aquatic Toxicity: Nonc
82 Waterfowl Toxicity: Nonc
8.3 Biotogical Oxygen Demand (BOD): “unc

8.4 Food Chsin Concentration Potential:
None

7. CHEMICAL REACTIVITY

Reactivity with Water: Ambient
temperature of water will cause vigorous

vaporization of hyvdrogen

Reactivity with Common Matecials: \o

chemicat reaction, but low temperature

~
~

Causes most muaterials to become very
huttle

73 Stability During Transport: Ntable

7 4  Neutrsiizing Agents tor Acids and
Caustics: Not pertinent

75 Potymerization: Not pertinent
76 inhibitor of Polymerization: ot pertinent

9. SELECTED MANUFACTURERS
I Uniwon Cartide Corporation
Linde Divivion
Mornstown, N.§ 03087

Asr Products and Chemicals, tnc
Specralty Gases Divivion

P O Box 3538

Allentown, Pa. IXI0S

3 Chemetron Corp
Industnial Gases Dvasion
it Wacker Drive
Chicapo. N 60601

10. SHIPPING INFORMATION
101 Grades or Purity: Commercial
102 Storage Tempersture: —114°F
103 Inert Atmosphere: No reyuircment
104 Venting: Safens rehief

1. RESPONSE TO DISCHARGE

(See Aerponte Methods Handbook CG 446 41

2. LABEL

bovse warmng high Dammabiln
Restriet aceess

Tesiuat

arca

Red

3. CHEMICAL DESIGNATIONS

Synonyms: | iguid hvdrapen 41

4. OBSERVABLE CHARACTERISTICS
Physical State (as shipped): | uid

o Hvdroeen 42 Color: C uinrtess

Coast Guard Compatibility Classification: 27 Odor Nowe
Notapplicable

Chemical Formula: 14

MCQ/United Nations Numerical
Designation: 196

5 HEALTH HAZARDS

Personal Protective Equipment: “ .l vorrics o Lu e sbreld, insubatad whnes and lony
G Lo wee o el Bt e g g shoes B shed sprlted bauid
e B et B Y R e e e ey

Symploms Followling Exposure: 11 it wphers dors nolconiat enousd onsgen, inhabation can
Cause d e anconsoonsnes o ceendeath Contat ol iquied with cves of skin ciunes
treesied annbar taa hurn

Treatment for Exposure: 1r. oo cilr ¢ oo o end hodsowes o that caused by i
Ll b et el © e e wampi ephsaant INHAD A TION vt
src e B Tocaven et sy o dee e bresha ad oy resusctation method .
G YL et R Caateel o lukewarn
water get medialalloniom e s e

Toxicity by Inhatation (Threshold Limit Value) ¢, s s sl

Toxicity by ingestion: "« . “
Late Toxicity. Nunc

Vapor (Gas) Irritant Characlenslics 00 oo .1 oto
Liquid or Solid lrritant Charactertstica. it ot oouilatile

Odor Threshold. ™.t i

11. HAZARD ASSESSMENT CODE
(See Hazard Assesament Hendboos CG 446.3)

ABC-DEEG

12. HAZARD CLASSIFICATIONS
121 Code of Federal Regulstions:
Flammable compressed vas
122 NAS Hazard Rating for Bulk Water
Transportation: Nut hinted

"2 3 NFPA Hazard Classifications:

Category Classitication
Health Hazard (Bluey o
Flammabihi (Redy kS
Reactinny e ellows 0

13. PHYSICAL AND CHEMICAL PROPERTIES
131 Physical State at 15°C and 1 atm: G
132 Molecular Weight: X
133 Bolling Point at 1 atm:

~4237F = - 253°C = 20°K
134 Freezing Point:
—434°F = ~259°C = 14k
135 Critical Temperature:
—300°F = —230°C = 33 K
136 Critical Pressure:
1XK patz = 12 % atm = 1 W MN
137 Spectfic Gravity: 0071 . - 23V°Chuuad
138 Liquld Surface Tension:
2 idynes/em = 0 OXIN mat = (
138  Liquid-Water interfacial Tension:
ot pertinent
13.10 Vapor {Gas) Specific Gravity: 1) (n~

13 11 Ratio of Specific Heats of Yapor (Gas):
13962

13 12 Latent Heat of Vaporization: v = K 1b
= 1054 cal/g = 4427 X 10 ke

13 '3 Heatof Combustion: = 30 (%0 Biu ‘1h
S SN labie s o e DX oy

13 4 Heat of Decomposition: Nt pertineat
13 15 Heatof Solutlon: Not pertinent

13 1€ Heat of Polymerization: ot peitinent

516




IPA

ISOPROPYL ALCOHOL

Common Synonym

Leopropanal Watery liquid Colorkess  Unpleasant alcahol odor
2 Propanct fike rubbing ak uhol
Dimethyloas binol

secPropyl alcobot
Robbing sicobol
Floats and mixes with water Flammable, rritating vapor is produced

6. FIRE HAZARDS
651 Flash Polnt: 6<°F O 1"} ( (

£ 2 Flammable Limite in Alc

LT IPRE]
€3 Fire Extinguishing Agents: Aliohol
foam. dry chemical o cathon dronde

Stop dischacge Il possibic. Reep peopic away.

Shut off ignition sources and call fire department

Stay upwind and usc water spray to “knock down™ vapar
Avoid contact with liquid and vapor.

Isolate and remove discharged material

Notify local health and pollution control agencies

64 Fire Extinguishing Agents Not 10 be Used:
WM oer ms he oot

65 Speclel Haxards of Combustion Products
Not pertanent

66 Behaviorin Fire: .o prertiment

FLAMMABLE

Flashback along vapor trail may occus

Vapor may explode if igmited in an cnclysed area
Extinguish with dry chemical, alcohol foam, or carbon dioxide
Water may be ineffective on fire.
Cool exposed containers with water

Fire

67 ignition Temperature: 407}
€8 Electrical Hazard, (Lol € vup D)

69 Burning Rate

CALL FOR MEDICAL AlD

VAPOR

lrritating (0 eyes, nosc and throat
Move (o fr
If breathing has stopped. give artificial respirtion
If bresthing is difficult, give oxygen

LIQUID
Imitating to eyes
Harmful if swallowed.
1F IN EYES. hold cyelids open and flush with plenty of water.
IF SWALLOWED and victim is CONSCIOUS, have victim drink water
or mitk

Exposure

7. CHEMICAL REACTIVITY

71 Reactivity with Water: No rcaction

72 R lvity with C M d

Novrcaction

73 Stability During Transport: Siablc

7 4  Neutralizing Agents for Acids and
Caustics: Not pertinent
75 Polymerization: ot pectinent
7 6 inhibitor ot Polymerization:
Notpecineat

Dangerous 1o aquatic life in high concentrations.
M;I be dangerous if it enters water jntakes.
otify local health and wildlife officuals.
Notify operators of nearby water intakes.

Water
Pollution

£

@
w

8. WATER POLLUTION
Aquatic Toxiclty:
0T ppan /2 e Sl - L
Teesh wates
Waterfow! Toxicity:
Dira nat avanbabic
Biologica! Oxygen Demand (BOD):
13T€ S days

Food Chain Concentration Potential
Noae

9 SELECTED MANUFACTURERS
VRGO remical Co
T Soutn Hroad St
Phidadetphe, Pa 19101
Sheil ¢ heaagal C o
Padusti ot Cnencad Divisios

Houston Tex 77000

Prrron € aondde Corp
Chenticain and Plasties Disiceor
2Pk Ave
Ny gy

New Yoo

102
103
104

10 SHIPPING INFORMATION
Gredes or Purity: Yi'i v

Aanidious
Storsge Tempersture: Ambucny
inert Atmosphere: No requremens

Venting: Opcn (flamc arresier: or

Prossure-vacuum

1. RESPONSE 70 DISCHARGE

ISee Response Methods Hanabook CG 446-4)

Issue warning — high Nlammability
Dispersc and flush

Red

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

3.1 Synonyms: 4.1 Physical State (as shipped): Liquid
Dimethylcarbinol  2-Propanol 42 Color: Colorlens
sopropunol sec-Propyl alcohol
Petrohel Rubbing alcohol 43 0dor: Likcethylalcohol, sharp.

somewhat unpledsant:

3.2 Coast Guard Compatibility Classification: characteristic mild akcohohic:
Alcohol nonrcaidual

3.3 Chemical Formula:
CH,CHOHXH,

3.4 IMCO/United Nations Numaericasl!

Designation: 3.2/1219
5. HEALTH HAZARDS

51 Personal Protective Equipment: Orpanic vapor caninter or ait-supphied mask, chemical
goggles or face splash shicld

52 F ring Exp- ®: Vapors cause mild wrnitation of eyes and upper respiratorny
tract: high concentrations may be ancsthetic Liquid irnitates eyes and may cavseingury.
harmiess (o skin.af ingested causer drunkenness and vomiting

53 Trestment for Exposure: INHALATION if victim is overcome by vapors, remove from exposure
immedistely: call « physician; if breathing i 1eregular or has stopped. start resuscitation and
wdminister oxygen. EYES Mush with water for at least [$ min

5.4 Toxicity by inhalation (Threshold Limit Value): 400 ppm

5.5 Short-Term Inhaiation Limits: 400 ppm for 10 min.

5.6 TYoxicity by ingestion: Grade 1. LDy Sto 15 g/hp(rat LDy S 84 g/kp)

5.7 Late Toxiclty: Data not avatlabic

5.8 Vapor (Gass) Irritant Characteristics: Vapors causc « shight smarting of the cyes or respiratory
system tf present in high concentrations. The effect is tempordry

5.9 Liquid or Solid Irrtant Characteristics: No uppreciable hazurd Practically harmicss (o the skin

5.10 Odor Threshold: 90 mg/m’

11. HAZARD ASSESSMENT CODE
1See Hazard Avsassment Hangbook CG 4463,

APQRS

12. HAZARD CLASSIFICATIONS
Code of Federsi Regulations:
Flammable iqud
12.2 NAS Hazard Rating for Bulk Water
Transportation:

121

Category Rating
Fue 3
Health
$apor brtant |
11quid or Solud frrnant 0
Ponons 2

W ater Pollution
Human Toriaty
Aquatic Toxanty 2
Acsthetic Effect 1

13. PHYSICAL AND CHEMICAL PROPERTIES

131 Physical State at 15°C and 1 atm: 1 igud
132 Molecuiar Weight: 6t i
13.3 Bolling Point at 1 atm:

1NN 1°F = 82 3°C = 33¢ 27K
134  Freezing Point:

“ 127 3% = ~BE SYC = ans TN
135 Critical Temperature:

4544°fF =238 2°C = 0% $°N
136 Critical Pressure:

691 para = 470 atm = 4 Te MANUm?
137  Specific Gravity: 0 755 at 20°C (hquid)
138 Liquid Surface Tenelon: Nui pcrtinent
139  tLiquid-Water Intertacis! Tension:

Not pertinent
13 10 Vapor (Gas) Specitic Gravity: Y I

131

Ratio of Specific Heats of Yapor (Gas):
1108

13.12 Latent Heat of Vaporization:

13 13 Heat of Combustion:

286 Bru/ib = 159 cal/p = 6 66 X 10° ) /kg
— 12960 Biu b

Reactivity = —7.200cal/g = — 301 < x 10° kg
3(:‘:'1 Remucats ; 13,14 Heatof Decomposition: ot periinent
Sell-Reaction 0 13.15 Heatof Solution: (¢t ) =4 Biu/1b
123 NFPA Hazard Classifications: = ~Scalfg= —02X 10 ke
Category Classification 13.16 Hestot Polymerization: ot pertinent
Health Huzard (Bluey b
Hammability (Red) 3
Reactivity (Yellow) ]
NOTES
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