[zmé/w %,5/ /
(op el et 7‘4"/"' a

SITE SAFETY PLAN

ONALASKA MUNICIPAL LANDFILL
REMEDIAL ACTION

CH2M HILL

May 1993



General Information

CLIENT: _U.S. EPA JOB NO.: _GLO65602.FD.DS

PROJECT MANAGER: _ Steve Keith/GLO

SITE NAME: Onalaska Municipal Landfill

PURPOSE OF FIELD VISIT(S): _To provide Construction Management (CM)

services during the Groundwater Treatment Remedial Action. CM services will

consist of construction observation, sampling, testing, and supervision of

CH2M HILL field personnel. Construction activities will be performed by others. For

information concerning other activities refer to the appropriate Health and Safety Plan.

DATES OF SITE WORK: _June 1, 1993 through April 30, 1994

BACKGROUND INFORMATION: Complete _x  Preliminary ___
INFORMATION AVAILABLE FROM: _GLO _ (office)
OVERALL HAZARD SUMMARY: Serious ____ Moderate ___

Low _x  Unknown ___

Site Characteristics
Facility Description

The Onalaska Municipal Landfill is located in LaCrosse County approximately 10 miles
north of LaCrosse near the confluence of the Mississippi River and within 400 feet of the
Black River. A site vicinity map and a site location map are presented in Figure 1.
Several homes are located within 500 feet of the site, and a subdivision of about

50 homes is located 1.25 miles southeast of the site. The area is generally rural, and

residents in nearby homes use a sand and gravel water table aquifer for their water supply.
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The 11-acre site was originally a sand and gravel quarry in the 1960s. In the mid-1960s
the quarry operation ceased and the town of Onalaska used the quarry as a municipal
landfill. Between 1969 and 1980, municipal trash and chemical wastes were disposed of
in the landfill. The landfill is capped with about 2 feet of silt, silty sand, and clay. Two
gates restrict but do not entirely prevent vehicular access to the site. Groundwater
contamination has been found beneath the landfill and to the south of the landfill.

Principal Disposal Method

A partial list of wastes disposed of at the Onalaska landfill is provided in Table 1. Major
commercial and industrial waste contributors are presented in Table 2. Approximately

7 acres of the landfill were used for open-pit disposal of a mixture of municipal,
commercial, and industrial wastes. A disposal area for liquid industrial wastes was also
designated. Open burning of waste solvents occurred randomly at the landfill until early
1971. The compaction and cover method of waste disposal was employed at the site
throughout its life.

Most of the liquid industrial waste (approximately 50,000 gallons) originated from Outers
Laboratories and Metallics, Inc., and consisted primarily of naphtha-based solvent that was
used for metal cleaning, solvent wastes from paint spraying and gun cleaning, and
machine shop cleaning fluids. These wastes were buried in 55-gallon drums or poured
into open pits. A 500-gallon tankard containing paint residue was buried onsite. A
disposal area for burying bags of insecticide was also designated onsite. The potential

locations of these buried wastes are shown in Figure 2.

Other wastes disposed of at the Onalaska landfill include:

. Residential paints, solvents, and inks

. Cutting oils, lube oils, and asphaltum

. Approximately 90,000 gallons of water and amine soap
. Transformers

J Organic wastes (animal hides/parts and manure)

. Septic tank sludge

. Paint cans, bottles, plastics, and commercial rubbish



Table 1
Partial List of Wastes Deposited at
Onalaska Municipal Landfill

Waste Source
High Flash Naphtha (metal cleaning waste) Outers/Metallics
Mineral Spirits Outers/Metallics
Gun Oil Outers
Gun Cleaning Solvents Outers
Paint Residues Outers/Metallics
Asphaltum Outers/Metallics
Water Soluble Solvents Outers/Metallics
Lubricating Oils Outers/Metallics

Synthetic Lubricant (PTL-1009)
Cannery Wash (99 percent water)
Septic Tank Sludges ‘
Animal Carcasses, Hides, Intestines
Animal Manure

Transformers

Entire Rendering Works Building (4 stories)
Insecticides (e.g., DDT)

Beer Cooling Units

Beer Cans (empty and partially full)
Cardboard, Wood, Paper Waste

Plastic Waste

Empty Drums

Full Drums (Naphtha and Paint Wastes)
Tank Truck (paint wastes) (500 gal)
Municipal Rubbish

Tires

GLT289/004.51

Continental Can

Continental Can

Septic Tank Sludge Haulers

Bly Rendering Works

Bly Rendering Works

Trempeauleau Electric

Bly Rendering Works

Unknown

Heileman’s Brewing

Heileman’s Brewing

St. Francis Hospital

Outers/Metallics

St. Francis Hospital

Outers/Metallics

Outers/Metallics

Outers/Metallics

Town or City of: Onalaska,
Medary, Campbell, French

" Island, West Salem
-Tire Haulers



Outers lLaboratories
and lietalllcs, Inc.

Continentai Can Co., Inec,

St. Francis llogpital

Trempeauleau Electric

Heileman's Brewing Company

Bly Rendering Vorks

Unknown Flirm from
Waterloo, Iowa

Unkaown Septic Tank Cleaners
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Table 2
Major Commercial and Industrial Waste Contributors
(Page 1 of 2)

Description of Waste Deposited

Naphtha (VM&P, High-Flash, and
Stoddard Solvent); Toluene;
Solvosol

Paint and ink residues

Degreasers (water soluble);
cutting ofls, lube oila, asphaltum

Gun oil and/or gun cleaning solvents
Solid wastes (paper, plastics,
packing material

Can wash contalning 99% water;
synthet{c lubricant PTL-1009

Paper, plastics, miscellaneous
Transformers (transformer oil may
have been used to burn off

insulation to salvage copper)

Shorts and rejects of empty cans;
beer cooling units

Stack of animal hides after fire;
cattle Intestines, manure

Entire building (four stories)

Ingecticides (DDT, etc.;
in paper bags)

Septic waste

. Manner of Disposal

Open burning and
occasional burial of
drums throughout
site

Open pit dumping
followed by cover
and compacting
Barrels (intact)
500-gallon tank

truck, and 5-gallon
pails

Small bottles

Open pit dumping

Bill's Pumping Service,

land applied
Direct dumping
Dumped near sign
"Place Transformers

Here"

Direct dumping
Pit dumping

Buried in deep hole

Buried in designated
area (sign)

Land dumping

*  Quantity

5,000 gal/mo

6-7 drums/mo

300 barrels

Truck load
Two noncompacting
trucks /week
600 gal/week
3
20 yd~ every 4 days
12 each

Unknown

3 dump trucks/wk

Unknown

Unknown

Time Frame

Late 1969-71

1971-1976
1976
1970-1978

2 yrs, 10 mos.
(1975-78)
1978 (?)
1973 (2)

1975 (?2)

1975 (?)

1970 -~ ()



Table 2
Major Commercial and Industrial Waste Contributors
(Page 2 of 2)

References:

Correspondence
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State of Wisconsin, Department of Natural Resources, Madison, Wisconsin;I1/26/71

Town of Onalaska, Onalaska, Wisconsin

State of Wisconsin, West Central District Headquarters, Eau Claire, Wisconsin

Applications for License to Operate Landfill

WDNR Relicensing and Inspection Report 10/15/74

Warzyn Engineering, In Field Conditions Report, 4/17/78 Warzyn Engineering, Plan of Operation & Phased
Abandonment Plan, 10/19/78

Solid Waste Disposal License, Onalaska, period 10/1/79 through 9/30/80

Deposition--S.E. Stuhr, C. Johnson, C. Miller, 10/11/82

Deposition--W. Baumgartner, J. Williams, C., Johnson, 10/22/81

Draft Report, Tech Law, Inc., (PRP info), 9/25/84

Landfill Reports, 4/76 through 2/78 and Donohue & Associates Landfill Daily Reports, 7/7/70 through 7/31/70
Town of Onalaska, Town Meeting M{nutes, 7/70 through 4/74
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. Hospital waste

Features and Unusual Features

Site topography is relatively flat. Geologic features include river terrace terrain deposits
and glacial outwash deposits. There are telephone and power lines near and on the site.
There are no water supply wells onsite. There is one residential well about 200 feet west

of the site. There are no gas lines or watermains onsite.

Status
The site is capped and there is no passive or active venting of landfill gases.
History

The Town of Onalaska owned the site and was licensed to operate the landfill from 1969
until the Wisconsin Department of Natural Resources (WDNR) ordered its closure in
1980.

Landfill operations were informal and were regularly inspected by the WDNR, which
cited the town twice for violating Wisconsin’s Solid Waste Code. In September 1971, the
WDNR prohibited open burning of all materials in response to complaints of burning
naphtha which produced a thick black smoke. The state also required a designated area
specifically for waste industrial solvent disposal. Burial of drums containing industrial
waste solvents continued until April 1976. In April 1978, downgradient groundwater
contamination was detected. Subsequent studies indicated that groundwater was in direct
contact with portions of landfill waste for extended periods of time due to seasonal
groundwater level fluctuations. A plan was submitted for the phased abandonment of the
landfill in October 1978 and approved by the state in May 1979. The final order for
closing the landfill was issued in September 1980. The closure proceeded in phases, with
final capping in July 1982. Remedial investigation (RI) field activities were completed at
the site by CH2M HILL in August 1989. Additional soil sampling and investigation
activities were performed by CH2M HILL during remedial design.



Project Organization

CH2M HILL will serve as the Prime Contractor for the Groundwater Treatment Remedial
Action. CH2M HILL will observe and monitor site activities and will have limited direct
contact with contaminants. Construction of the groundwater extraction and treatment
system will be performed by a Construction Subcontractor who will be contracted directly
with CH2M HILL. Sub-subcontractors may perform other portions of the work.
Sub-subcontractors will contract directly with the Construction Subcontractor. A

preliminary project organization chart is presented in Figure 3.

CH2M HILL CM staff will be trained as specified below under CH2M HILL Personnel.
This plan will be reviewed and updated as necessary to provide for additional training of
CH2M HILL site personnel. One member of CH2M HILL’s CM staff will serve as the
Site Safety Coordinator (SSC) for CH2M HILL personnel. The CH2M HILL SSC will be
qualified for the level of personal protective equipment (PPE) being used at the site during
his tenure (i.e., level D, C, or B).

Description of Tasks

The tasks associated with the Groundwater Treatment Remedial Action consist of:

A. Working on a listed Superfund site in an environment that is potentially
hazardous

B. Construction of groundwater extraction wells

C. Construction of in situ bioventing wells

D. Construction of a process building

E. Construction of an aeration tank

F. Construction of a clarifier
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G. Construction of an air stripping tower

H. Installation of a plate and frame filter press

L Installation of ancillary equipment, tanks, pumps, piping, controls to

provide a functional groundwater treatment process

J. Construction of discharge piping and outfall

K. Implementation of a Subcontractor Quality Control (QC) Program

L. Implementation of a Subcontractor Site Safety Plan

CH2M HILL Personnel

The employees listed below are enrolled in the CH2M HILL chemical protection program
(CPP) and meet the requirements of OSHA 29 CFR 1910.120 for medical surveillance
training, 40-hour initial training, 3-day on-the-job experience, and 8-hour annual refresher
training. Employees designated ‘‘SSC’’ have received 8 hours of supervisor training and
8 hours of instrument training and can serve as site safety coordinator for the level of
protection indicated. There will be one CH2M HILL SSC present during any task
performed in the exclusion or decontamination zone when CH2M HILL personnel are
present and when there is a potential for exposure to safety and health hazards.
Employees designated ‘‘FA-CPR’’ are currently certified by the American Red Cross, or
equivalent, in first aid and CPR. There will be a CH2M HILL FA-CPR-designated
employee present during any task performed in the exclusion or decontamination zone
when CH2M HILL personnel are present and when there is a potential for exposure to
safety and health hazards. The ‘‘buddy system’’ requirements of OSHA 29 CFR
1910.120 are to be met at all times. Construction Subcontractor personnel will serve as
CH2M HILL ‘‘buddies’ as required.

Emplovee Name Office Responsibility SSC/FA-CPR

Bill Hubbard GLO CM Staff



Jim Russell GLO CM Staff Level B, C, D/FA-CPR

Jeff Lamont GLO Hydrologist Level B, C, D/FA-CPR
Chris Lawrence GLO CM Staff Level C, D/FA-CPR
Cathy Barnett GLO CM Staff Level D/FA-CPR
Steve Keith GLO CM Staff Level D/FA-CPR

Don Olson CSSO Const. Mgr. Level C, D/FA-CPR
Chris Culligan CSSO SSC Level B, C, D/FA-CPR
Charlie Entwisle CSSO CM Staff Level C, D/FA-CPR
Chris Ohland GLO Chemist Level D/FA-CPR

Level B: Supplied air pressure demand SCBA or air line system with S-minute egress
bottle, chemical-resistant coveralls (Sarnex, Chemrel, or polylaminated, as appropriate),
chemical-resistant steel-toed boots (or steel-toed work shoes with protective booties), in
addition to Level D equipment. CH2M HILL personnel identified as Level B SSCs will
not perform Level B work until after receiving refresher training for Level B work from
the Great Lakes Office Health and Safety Coordinator or his designee.

Level C: Full face, air purifying respirator (APR) equipped with organic vapor, acid gas,
and high efficiency particulate cartridge (MSA-GMC-H) in addition to level D equipment.

Nose cups should be used in APR’s during cold weather to prevent mask fogging.

Level D: Chemical-resistant steel-toed boots (or steel-toed work shoes with protective
booties), layered washable clothing, washable cotton or tyvek coveralls, surgical inner
gloves, and outer neoprene gloves. Boots and gloves will be taped to coveralls or tyvek.
Neoprene outer gloves should be worn if contact with samples or contaminated soil or
water is anticipated. Hard hat will be worn at all times. Safety glasses or face shields are

required in areas where flying debris or splash hazards exist.



Modified Level D: Chemical-resistant steel-toed boots (or steel-toed work shoes with
protective booties) and layered washable clothing. Hard hat will be worn. Face shield or

safety glasses are required in areas where flying debris or splash hazards exist.
Description of Subcontractors

The Construction Subcontractor and its Sub-subcontractors will execute the tasks
identified above. The Construction Subcontractor will have experience in hazardous waste
site work and construction of groundwater treatment facilities. The Sub-Subcontractors
may include small general contractors (e.g., for mechanical, HVAC, electrical) and

geotechnical investigation contractors (e.g., for well drilling and installation).

Waste Characteristics and Hazard Evaluation

Waste Types
Liquid _x  Solid _x Sludge __ Gas _x_
Characteristics
Corrosive ___ Ignitable _x  Radioactive ___
Volatile _x  Toxic _x__ Reactive ____ Unknown _ %X _

Overall Hazard Level

The overall hazard to CH2M HILL personnel during the performance of Tasks D through
L is low. This work will be non-intrusive (i.e., no excavation or trenching of landfill
materials or in contaminated soil) and will be observed and monitored by CH2M HILL.
The drilling and construction of extraction wells, monitoring wells and probes, and
bioventing wells (Tasks B and C) will involve intrusive work and may involve some
hazardous material handling by the Construction Subcontractor. The overall hazard to

CH2M HILL during the performance of this work is low providing the requirements of



this plan are followed. Landfill gases (e.g., methane, Co,, and CO), volatile organic
vapors, and other gases may be released during excavation of the gas collector and
interceptor trenches by the Landfill Cap Subcontractor. CH2M HILL will monitor these
activities and may require the Groundwater Treatment Subcontractor to stop work or
perform work using appropriate PPE. Ventilation or other engineering controls may also

need to be implemented by the Construction Subcontractor to prevent explosion or fire.
Physical Hazards

The major potential physical hazards are explosivity and flammability. Methane and other
landfill gases can migrate laterally for long distances. In addition, petroleum contaminants
are present within the landfill. Explosions of petroleum and other gas vapors in confined
spaces can be fatal, and workers must be attentive to this danger and guard against
carelessness at all times. (Gasoline has a flashpoint of -50°F, diesel fuel has a flashpoint
of 100°F, and kerosene has a flashpoint of 150 to 185°F.) The lower explosive limit
(LEL) for gasoline is 13,000 ppm. The LEL for kerosene is 7,000 ppm. Because
petroleum fuel vapors and landfill gases are sometimes heavier than air, their explosivity
and flammability hazard is increased. Vapors will tend to concentrate near the ground and
in low-lying areas (e.g., trenches) and will not be readily mixed or diluted with ambient
air. When monitoring LEL, it is required that measurements be taken at ground or trench

level.

In order to prevent explosivity and flammability hazards, the Construction Subcontractor
shall be required to make sure that no spark sources, such as lighters, matches, and
unapproved flashlights, are brought into the exclusion zone. The Construction
Subcontractor’s Health and Safety Representative will inspect the exclusion zone for spark
sources, including wiring and motors, and must enforce the requirements for fire
prevention, including exclusion of unauthorized personnel and use of intrinsically safe

electrical equipment and spark arresters on vehicles.

Physical hazards may also be posed by weather. Guidelines for CH2M HILL personnel
working in temperature extremes while wearing PPE are presented in Table 3. Rain may

damage monitoring equipment or cause unreliable instrument readings. Thunder and



lightning pose electrical hazards, so no field work will be permitted during electrical

storms.

Lyme disease and Rocky Mountain spotted fever (RMSF) are diseases associated with tick
bites. Personnel should check often for tick bites. If bitten, carefully remove tick with
tweezers, making certain to remove pincers and being careful not to crush the tick. After
removing the tick, wash your hands, disinfect the area, and dress. If the tick resists or

cannot be completely removed, seek medical attention.

Symptoms of Lyme disease include a rash that looks like a ‘‘bulls-eye’’ with a small welt
in the center. The rash appears several days to weeks after the tick bite. Symptoms of
RMSF include a rash appearing as red spots under the skin 3 to 10 days after the tick bite.
Chills, fever, headache, fatigue, stiff neck, and bone pain are common for both Lyme

disease and RMSF. If symptoms appear, seek medical attention.

Other physical hazards to CH2M HILL personnel and their recommended engineering or

administrative controls are presented in Table 4.

Chemical Hazards

The industrial chemicals disposed of at the Onalaska landfill consist mainly of aromatic
and chlorinated hydrocarbons. The aromatic hydrocarbons are constituents of naphtha-
based solvents, paints, and ink residues, while the chlorinated hydrocarbons are
constituents of degreasing and cleaning solvents. Groundwater and soil sampling analyses
confirmed the presence of volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), and pesticides. The VOCs include benzene, ethylbenzene,
1,2-dichloroethene, trichloroethene, toluene, and xylene. The SVOCs include phenol,
naphthalene, 2-methylnaphthalene, fluorene, fluoranthene, pyrene, and phthalates.
Pesticides at the site include 4,4-DDE; 4,4-DDD; and 4,4-DDT. PCBs may also have
leaked from the 12 transformers reportedly buried in the landfill. Inorganic contaminants
at the site include asbestos, barium, cadmium, cobalt, copper, iron, lead, manganese,
nickel, vanadium, and zinc. Summaries of the toxic effects of some of the known

contaminants of concern are listed below.



Table 3
Guidelines for Working in Temperature Extremes While

Wearing Personal Protective Equipment

Temperature Work Cycle Rest Cycle

Control Measures

< 32°For
< 55° F & raining

2 hrs 15 min

Review cold stress in safety meeting. Rest in a warm area,
Drink at least 8 ounces of warm non-caffeinated, non-
alcoholic beverage at each rest break. Schedule a mid-day
lunch break of at least 30 minutes in a warm area to begin
no more than 5 hours after startup.

72°t0 71°F 2hrs 5 min Review heat stress in safety meeting. Take resting pulse
rate before beginning work. Drink at least 8 ounces of cool
water before beginning work, and at least 4 ounces at rest
break. Have ice available.

77°to 82°F 2 hrs 5 min As above, but seated rest break. Monitor pulse rate (see
below).

82°to 87°F 60 min 15 min As above, but rest area to be shaded.

87°t0 90° F 30 min 15 min As above. Try to provide a shaded work area.

>90°F 15 min 15 min As above. Provide a shaded area with seats in the work

area for team members to use as needed. Try to reschedule
work to avoid mid-day heat.

PULSE CRITERIA. Take resting radial (wrist) pulse at start of work day; record it. Measure radial pulse for 30 seconds as rest
period begins. Pulse not to exceed 110 beats per minute (bpm) or 20 bpm above resting pulse. If pulse exceeds this criteria,
reduce work load and/or shorten the work cycle by one-third and observe for signs of heat stress. No team member is to return
to work until his/her pulse has returned to < 110 bpm or resting pulse +20 bpm.

Symptoms and Treatment of Heat and Cold Stress

Heat Stroke

Heat Exhaustion

Frostbite

Hypothermia

Red, hot, dry skin; dizziness;
confusion; rapid breathing and
pulse; high body temperature.

Pale, clammy, moist skin;
profuse sweating; weak-
ness; normal temperature;
headache; dizziness;
vomiting.

Blanched, white, waxy skin,
but tissue resilient; tissue
cold and pale.

Shivering, apathy, sleepi-
ness; rapid drop in body
temperature; glassy stare;
slow pulse; slow respiration.

Cool victim rapidly by soaking
in cool (not cold) water. Get
medical attention immedi-
ately!!

Move victim to a cool, air-
conditioned place. Loosen
clothing, place in head low
position.  Have victim
drink cool (not cold)
water.

Move victim to a warm
place. Rewarm area quickly
in warm (not hot) water.
Have victim drink warm
fluids——not caffeinated
coffee or alcohol. Do not
break any blisters. Elevate
the injured area and get
medical attention.

Move victim to a warm
place. Have victim drink
warm fluids—not caffein-
ated coffee or alcohol. Get
medical attention.

GLT272/051.51




Table 4

Physical Hazards and Controls
(Reference CH2M HILL SOP HS-03)

Hazard

Engineering or Administrative Controls

Flying debris/objects

Provide shielding and PPE.

Noise > 85 dBA

Noise protection gear required.

Steep terrain/unstable surface

Brace and shore equipment.

Buildup of explosive gases

Provide 20-1b A:B:C fire extinguisher and ventilation.

Buildup of static electricity

No spark sources within 50 feet of an excavation, heavy
equipment, or UST removal. Ground as appropriate.

Gas cylinders

Make certain gas cylinders are properly anchored and
chained. Keep cylinders away from ignition sources.

High pressure hose rupture

Check to see that fitting and pressurized lines are in good
repair before using.

Electrical shock

Make certain third wire is properly grounded. Do not
tamper with electrical wiring unless qualified to do so.

Suspended loads

Work not permitted under suspended loads.

Moving vehicles

Backup alarm required for heavy equipment. Observer
remains in contact with operator and signals safe backup.
Personnel to remain outside of turning radius.

Overhead electrical wires

Heavy equipment (e.g., drill rig) to remain at least
15 feet from overhead powerlines of 50 kV or less. For
each kV > 50, increase distance %2 foot.

Buried utilities, drums, tanks, and
so forth

Confirm locations of buried utilities, drums, tanks, etc.,
prior to digging or drilling and mark locations.

Slip, trip, fall hazards due to
muddy work areas

Use wood pallets or similar devices in muddy work
areas.

Back injury

Use proper lifting techniques or provide mechanical
lifting aids.

Confined space entry

Permit and safety plan required.

Trenches/excavations

Make certain trench meets OSHA standard before
entering. All excavations > 5 feet deep must be sloped
or shored. Excavations > 4 feet deep must have ladders
at 25-foot intervals. If not entering trench, remain 2 feet
from edge of trench at all times.

Protruding objects

Flag objects.

Note:
reference.

This table is not site specific.

Information has been included here for general

10012032.GLO




Volatile Organic Compounds

Benzene is a constituent of coal-tar-derived naphtha and was a common industrial solvent.
It is highly flammable with a strong pleasant odor. The low boiling point and high vapor
pressure of benzene cause rapid evaporation of vapors that are three times heavier than
air. A known association among benzene exposure and bone marrow malignancy, blood
abnormalities (aplastic anemia, an often fatal blood disease), and leukemia exists in animal
studies and in occupationally exposed workers. Benzene has also been associated with
damage of genetic material resulting in chromosomal aberrations. Symptoms of
overexposure to benzene through inhalation include irritation of the eyes, nose, and
respiratory system. Continued exposure could result in headache, nausea, staggered gait,
and fatigue. Benzene can usually be detected by the nose at 2 ppm; however, this is

above the OSHA permissible exposure limit (PEL) of 1 ppm.

Ethylbenzene is a colorless, flammable liquid that has a pungent odor. The vapors are
heavier than air and could be an explosion hazard near the ground. Ethylbenzene is not
readily absorbed through the skin, but its vapors are readily absorbed through inhalation.
At lower concentrations, it is an irritant to the respiratory tract; at concentrations
considerably above the threshold limit value (TLV), it may cause central nervous system
effects. OSHA’s PEL is 100 ppm.

Chlorinated compounds include 1,1-dichloroethene and trans-1,2-dichloroethene.
1,1-Dichloroethene, also known as vinylidene chloride, can form an explosive compound
in air. Its flammability ranges from 5.6 to 16 percent by volume in air. Odors are not
readily detectable until the concentrations reach 1,000 ppm, which exceeds the TLV of
10 ppm by two orders of magnitude. This compound is a suspected human carcinogen.
Trans-1,2-dichloroethene was once used as a surgical anesthetic. Its primary toxic effect

is narcosis. Its odor threshold is 0.3 to 1,975 ppm.

Trichloroethene is widely used as an industrial solvent, primarily in metal degreasing. It
readily volatizes in air. It will decompose to lower chlorinated compounds, some of
which are more toxic than it is. Its odor is barely perceptible to individuals not
accustomed to it, but it can be detected at 100 ppm as smelling like chloroform. This is

not a reliable warning sign. Symptoms of acute exposure are visual disturbance, mental

10



confusion, incoordination, fatigue, and sometimes nausea. Flushing of the skin can occur
if alcohol is consumed shortly before or after exposure to trichloroethene. Current
occupational exposures indicate no significant cancer hazard at low exposures over time.
The OSHA PEL is 50 ppm.

Toluene is closely related to benzene, without the toxic properties to blood. It has a
sweet, pungent odor like that of benzene, is heavier than air, but volatilizes rapidly. It can
be smelled at 2 ppm in air. It is used as a solvent in the chemical, rubber, paint, and drug
industries and as a thinner for inks, perfumes, and dyes. It is absorbed into the body
through inhalation, ingestion, and dermal contact. It causes irritation of the skin on
contact and may result in dermatitis. Inhalation of high concentrations (600 ppm) can

result in nausea, lethargy, drowsiness, and impaired balance. The OSHA PEL is 100 ppm.

Xylene is widely used for thinners, solvents, rubber, gums, resins, adhesives, lacquers,
paint removers, emulsifiers for agricultural products, and fuel components. It often
replaces benzene as a solvent. Its vapors are approximately the same weight as air. Its
odor is detectable in air at low concentrations (about 0.5 ppm) and in water at about

2 ppm. Inhalation of high concentrations can result in flushing and reddening of the face,
a feeling of increased body heat, disturbed vision, dizziness, and salivation. Inhalation of
lower concentrations of vapors will result in respiratory tract irritation. The OSHA PEL is

100 ppm.
Landfill Gas Constituents

Carbon monoxide (CO) is produced during the aerobic decay of organic wastes. It is
odorless and colorless. Inhalation can result in oxygen deficiency because carbon
monoxide has a greater affinity for oxygen-carrying cells than does oxygen. The early
symptoms (nausea and headache) occur when blood contains about 10 percent carbon
monoxide. The OSHA’s PEL is 35 ppm. An environment of 1,500 ppm carbon

monoxide is considered immediately dangerous to life and health (IDLH).
Hydrogen sulfide is produced during the decay of organic wastes. Its rotten egg odor is

detectable at levels as low as 0.0005 ppm. However, hydrogen sulfide quickly acts to

deaden the olfactory nerves, making odor perception unreliable. Eye irritation has been
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reported for levels as low as 5 to 10 ppm, along with headache, sleep disturbance, and
nausea. Respiratory irritation occurs at higher concentrations (10 to 300 ppm); at
concentrations greater than 300 ppm, death by respiratory paralysis can result. OSHA
regards 300 ppm as the concentration that is IDLH. Cumulative effects are not seen with
this compound. Return of an overexposure victim to fresh air will result in recovery from
hydrogen sulfide effects. OSHA’s PEL is 10 ppm.

Methane is produced when decomposition of organic wastes depletes the oxygen supply
and decomposition becomes anaerobic. It is colorless and odorless. Methane is not
highly toxic but presents an extreme hazard because of its flammability. The lower
explosive limit is 5.3 percent by volume in air (53,000 ppm). Methane concentrations in
soils at municipal landfills can reach 850,000 ppm (85 percent), and actual concentrations
measured in soils at the Onalaska landfill have ranged from 30,000 to 600,000 ppm (3 to
60 percent). Methane is capable of traveling long distances from its source, through soil
pore spaces, and along utility lines. It will build up in enclosed spaces, creating
hazardous atmospheres. The literature contains numerous references to fatal methane-
related explosions adjacent to landfills. High concentrations of methane can result in

asphyxiation as the methane displaces the oxygen in air.

Vinyl chloride gas is slightly lighter than air. It has no detectable odor at concentrations
a few orders of magnitude greater than its TLV. It is used as a chemical intermediate in
plastic manufacturing and is produced during depolymerization of PVC-containing
materials in landfills. It is also produced in landfill gas from the decomposition of higher
chlorinated compounds (trichloroethene, perchloroethene, and dichloroethene). Its
explosive limit ranges from 4 to 22 percent in air. Exposure to high concentrations (8,000
to 10,000 ppm) causes depression of the central nervous system. Concentrations must
reach 1 percent before anesthetic effects are noted in humans. Vinyl chloride is a known
human carcinogen. Long-term exposures to vinyl chloride can cause angiosarcoma
(cancer) of the liver, as has been documented in occupational situations. The OSHA PEL

is 1 ppm.

Pesticides/PCBs
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DDT is a white powdered pesticide with a slight aromatic odor; it is readily absorbed
through ingestion, inhalation, and dermal contact. Once absorbed, DDT acts on the
central nervous system, causing symptoms that include tremors, apprehension, dizziness,
confusion, headaches, convulsions, vomiting, and irritation of the eyes and skin. DDT has
extremely low water solubility and high fat solubility properties, resulting in a high degree
of bioconcentration. It is also very persistent in soil and water. DDT’s principle
breakdown product is DDE, which has very similar toxic properties. DDT is a potential
carcinogen and has an OSHA PEL of 1.0 mg/m® for an 8-hour time-weighted average
(TWA).

PCBs (polychlorinated biphenyls) belong to a class of chlorinated aromatic organic
compounds. They vary in composition and degree of chlorination and perhaps by batch.
PCBs have two distinct effects on the body: a dermal effect (chloracne) and a toxic effect
on the liver. The higher the chlorine content, the more toxic the compound. Symptoms
of systemic intoxication from prolonged skin contact or inhalation exposures include
nausea, vomiting, loss of weight, jaundice, and abdominal pains. Because they have
extremely low vapor pressure, PCBs are only an inhalation hazard when adsorbed onto
airborne particulates. The OSHA PELs for PCBs are 1.0 mg/m® (42 percent chloride) and
0.5 mg/m’ (54 percent chloride) for an 8-hour TWA exposure. Control exposure to the

lowest possible limit.
Inorganic Contaminants

Asbestos-containing materials, including construction debris consisting of floor tiles, roof
shingles, insulation and panels, could be present in the Onalaska landfill. Chronic
asbestos overexposure (20 to 40 years) is known to cause lung and gastrointestinal cancers
and mesotheliomas (cancers of the body cavity membranes). A synergistic effect exists
between smokers and asbestos exposure, resulting in the multiplication of cancer risk
associated with each. The OSHA PEL for airborne asbestos fibers is 0.2 fibers/cc for an
8-hour TWA.

Barium is a silver white meal and is used in a variety of manufacturing operations.

Barium compounds are also found in lubricants, pesticides, dyes, and paints. Alkaline

barium compounds (hydroxides and carbonates) may cause local irritation to the eyes,
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nose, throat, and skin. Ingestion of soluble barium compounds may result in exaggerated
muscle contractions. Prolonged inhalation exposure to barium sulfate causes a benign
lung disease known as ‘‘baritosis,”” which shows up as nodular opacities on a chest x-ray.
The OSHA PEL for soluble barium compounds is 0.5 mg/m’ for an 8-hour TWA

exposure.

Manghnese is a reddish-grey or silvery soft metal that decomposes in water and is soluble
in dilute acid. It is primarily used as a steel alloy in metal industries. Manganese dust is
a minor irritant to the eyes and lungs, but causes no detrimental effects from skin contact.
Chronic manganese overexposure can cause a disabling neurological disease (Parkinson’s
disease) with characteristic speech, balance, and gait disturbances, tremors, and psychosis.
Early symptoms of exposure include headache, spasms, weakness in the legs, and
irritability. The TLV is 1.0 mg/m’,

Hazards Posed by Site Activities

All site operations will comply with OSHA 29 CFR 1926 and appropriate parts of

OSHA 29 CFR 1910, particularly 29 CFR 1910.120. The provisions of 29 CFR 1910.120
are addressed above under CH2M HILL Personnel. Provisions of 29 CFR 1926

Subpart C, General Safety and Health Provisions, will be adhered to in relation to:

. Accident prevention as a responsibility of the employer
. Site and equipment inspections

. Safety training and education

. Recognition and avoidance of hazards

. Handling toxic substances

Hazards Posed by Chemical Substances Provided by CH2M HILL

In accordance with Wisconsin regulations for hazard communication, Material Safety Data

Sheets (MSDS) are provided for the following chemicals:

. HNu calibration gas

. Explosimeter calibration gas
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. MSA respirator sanitizer
. Hydrogen gas for OVA
Procedures
Safety Equipment and Materials
Personal protective equipment, with the exception of full face air purifying respirators and

SCBA, will be provided by the Construction Subcontractor for CH2M HILL personnel.
CH2M HILL personnel shall verify that the following equipment, at a minimum, is onsite:

Wind direction indicator (surveyor’s flag)

. Outdoor thermometer (when temperature is expected to be above 70°F or
below 35°F)

. First aid kit

. Eye wash kit with sufficient supplies of clean water to deliver a 15-minute

eye wash
. 20-1b A:B:C fire extinguisher
. Blanket or stretcher

CH2M HILL personnel are to wear issued TLD badges. The SSC will complete
Form 533 (attached) and return it to Liz Veach/WDC at the end of each week.

Monitoring Equipment and Procedures
CH2M HILL personnel may use the Construction Subcontractor’s monitoring results for

determining PPE requirements for CH2M HILL personnel. CH2M HILL will confirm

these results, as required, using its own monitoring equipment.
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CH2M HILL personnel shall inspect CH2M HILL monitoring equipment prior to work
startup. Failure of any of the equipment listed below to work properly must be reported
to the CH2M HILL project manager immediately.

HNu (with 10.2 or 11.7 eV lamp), OVM, or OVA: Calibrate prior to each day’s
activities according to manufacturer’s instructions. Record calibration in the log book.
Recalibrate after cleaning the lamp or when background levels drift. This instrument is
sensitive to humidity and may require periodic lamp cleaning if it is humid. Cold or wet
weather conditions may limit the usability of the instrument. Monitor breathing zone and

record measured levels in the log book approximately every 30 minutes or as required.

CH2M HILL action levels in the breathing zone and appropriate PPE responses are as

follows:

. Background to 1 ppm above background—DModified Level D or Level D.

. 1 to 5 ppm above background for 5 minutes or longer—Level C.

. Greater than 5 ppm above background for 10 minutes or longer—Evacuate
site to upwind position until levels subside and notify project manager
immediately. Evaluate site conditions and discuss with the Great Lakes

Office Health and Safety Coordinator prior to upgrading to Level B.

Remember: The HNu is affected by methane, although it does not ‘‘see’” methane. High
concentrations of methane will affect the unit, potentially creating false (low) contaminant

readings.

Explosimeter: Leaded gasoline will poison the detector filament, rendering the
instrument useless unless equipped with an inhibitor filter. Monitor continuously during
soil disturbance and other operations that may involve release of petroleum or landfill gas

vapors.

CH2M HILL action levels (measured at ground surface, trench bottom, or borehole) and

the appropriate responses are as follows:
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. < 5 percent LEL: Continue monitoring the drilling or excavation work. Do
not enter any confined spaces where there is a detectable LEL. Welding
may be permitted with continuous monitoring and alertness to shut down if

levels rise to 20 percent.

. > 5 to 20 percent LEL: Continue monitoring the drilling or excavation

with caution.
. > 20 percent LEL: Shut down operations and ventilate area until LEL falls

below 10 percent before resuming work. Should readings remain

> 20 percent, notify the project manager. Should readings rise to

50 percent and remain at that level, call the fire department and initiate

engineering controls (e.g., backfill excavation).
H,S monitoring (Monitox): Check instrument and calibrate prior to each day’s activities
according to manufacturers’ instructions. Record calibration in the log book. Monitor
continuously during soil disturbances and record readings every 30 minutes.

CH2M HILL action levels and the appropriate responses are as follows:

. 0—10 ppm: Continue operations but be prepared to shut down at levels

approaching 10 ppm.

. Greater than 10 ppm: Shut down operations and evacuate work area.

Work Practices

CH2M HILL personnel are to observe the following guidelines:

. No spark sources within the exclusion or decontamination zone

) No eating, drinking, or smoking in contaminated areas, the exclusion zone,

or the decontamination zone
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. No contact lenses in the exclusion or decontamination zone

. No facial hair that would interfere with respirator fit if Level C or B is

anticipated

In addition, site work will be performed during daylight hours whenever possible. Any
work conducted during hours of darkness will require enough illumination intensity to

read a newspaper without difficulty.

Site Control Measures

The CH2M HILL SSC will be responsible for:

. Conducting a site safety briefing with CH2M HILL personnel before the

commencement of field activities, or as task and site conditions change.
Site safety briefing topics include a general discussion of the site safety
plan, site-specific hazards, locations of work zones, PPE requirements,
equipment, special procedures, and emergency measures.

. Attending the Construction Subcontractor’s site safety briefings.

. Recording the names of the safety briefing attendees in the logbook and

documenting the topics discussed.

. Posting the OSHA jobsite poster in a central and conspicuous location at
the site.

. Determining and/or confirming wind direction.

. Confirming the Construction Subcontractor’s work zones (support,

decontamination, and exclusion), and confirming that work zones are
delineated with flagging or cones as appropriate. The support zone shall be

upwind of site.
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. Establishing decontamination procedures for CH2M HILL personnel,

including respirator decontamination procedures, and testing them.

. Confirming access control at the entry to and exit from each work zone.
. Confirming that onsite chemicals are stored in the proper containers.
. Confirming that MSDS are available for onsite chemicals employees may

be exposed to.

. Conducting initial air monitoring in the appropriate level of protection when

determining PPE requirements for CH2M HILL personnel.

. Conducting periodic inspections of work practices to determine the
effectiveness of this site safety plan and to monitor the Construction
Subcontractor’s plan. Deficiencies in the Construction Subcontractor’s plan

are to be noted and brought to the Construction Subcontractor’s attention.

The CH2M HILL SSC and the Construction Subcontractor’s Health and Safety

Representative shall be responsible for:

. Establishing onsite communications. These should consist of:

— Line of sight/hand signals
- Air horn

— Two-way radio or cellular phone, if available

. Establishing emergency signals. For example:

— Grasping throat with hand: EMERGENCY—HELP ME
— Grasping buddy’s wrist: LEAVE AREA NOW

— Thumbs up: OK, UNDERSTOOD

— Two short blasts on air horn: ALL CLEAR

— Continuous air horn: EMERGENCY—EVACUATE
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. Establishing offsite communications.

. Establishing the ‘‘buddy’’ system.
Pre-emergency Planning
The CH2M HILL SSC shall confirm that pre-emergency planning tasks have been
performed by the Construction Subcontractor before field activities begin. The
CH2M HILL SSC shall:

) Confirm that onsite communications have been established.

. Confirm that emergency telephone numbers and the route to the hospital

have been posted.

. Confirm that a site map with the location of emergency equipment and

supplies has been posted.

. Confirm that emergency room/ambulance services and emergency response

teams have been informed of anticipated types of site emergencies.

. Confirm that emergency vehicles have been designated. Hospital directions

and map should be inside; keys should be in ignition during field activities.

. Confirm that site emergency equipment and supplies are onsite.

. Drive route to hospital.

. Review names of onsite personnel trained in first aid and CPR.

. Review notification procedures for contacting CH2M HILL’s medical

consultant and team members’ occupational physician.
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. Rehearse the emergency response plan once prior to site activities.
Emergency Medical Treatment
During a medical emergency, the Construction Subcontractor’s Health and Safety Officer
and/or the CH2M HILL SSC shall be responsible, depending upon who is at the scene and
whose employees are involved, for the following:

. Preventing further injury.

. Initiating first aid and CPR.

. Calling the ambulance and hospital.

. Determining if decontamination will make the injury worse. If yes, seek

medical treatment immediately.

. Making certain that the injured person is accompanied to the emergency

room.

The CH2M HILL SSC shall prepare an incident report and submit it to CH2M HILL’s
Corporate Director of Health and Safety (WDC) and Corporate Human Resources
Department (DEN) within 48 hours.

Evacuation
Evacuation routes and procedures will be communicated to the CH2M HILL SSC by the
Construction Subcontractor before work commences. The general evacuation procedures

are as follows:

J Onsite and offsite assembly points will be designated by the Construction

Subcontractor before work begins.
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. The Construction Subcontractor’s Health and Safety Officer shall remain
onsite after the site has been evacuated (if possible) to assist local

responders and advise them of the nature and location of the incident.

. The Construction Subcontractor’s Health and Safety Officer or his designee

shall account for all personnel in the onsite assembly zone.

. A designated person will account for all personnel at the offsite assembly

area.
Decontamination Procedures
A decontamination facility will be set up by the Construction Subcontractor for site

personnel and sampling equipment decontamination. The general decontamination

procedures are as follows:

. Personnel: Wash boots in detergent solution and water, rinse. As an

alternative, wear disposable booties over boots when in the exclusion zone
and rinse, remove, and discard. Wash outer gloves in detergent solution
and water, rinse, remove. Remove coveralls and wash daily or as required.
Remove respirator, if worn. Remove inner gloves and discard. Wash

hands and face. Wash and disinfect respirator daily.

. Heavy Equipment: The Construction Subcontractor shall decontaminate
equipment as specified in the Landfill Cap Remedial Action Subcontract

documents,

. Monitoring Equipment: Wrap soil contact point in plastic to reduce the
potential for contamination. Any monitoring equipment that has been
contaminated should be wiped with a damp cloth containing detergent and
water and then wiped three times with separate clean cloths dampened with

distilled water.
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Documentation of decontamination must be made in the field log notebook that will
become part of the permanent project file. It is the responsibility of the CH2M HILL
SSC to document the decontamination of CH2M HILL equipment.
Emergency Telephone Numbers

Ambulance: 911 or 783-5112

Hospital: 785-0940 (St. Francis Hospital, 700 West Avenue South, LaCrosse)

Poison Control Center: 784-3971

Sheriff/Police: 911 or 782-1127

Fire: 911 or 783-5666

Electric Utility: 783-2238

Gas Utility: 789-0223

Telephone: 782-9980

Explosives Unit: 911

Onsite Telephone:

Emergency Route to Hospital

See route map on the following page.
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Emergency Contacts
CH2M HILL Medical Consultant

Name: Dr. Kenneth Chase, Washington Occupational
Health Associates, Inc.

Phone: 202/463-6698 (8-5 EST)
202/463-6440 (after hours answering service;

physician will return call within 30 minutes)
CH2M HILL Great Lakes Office Health and Safety Coordinator

Name: Curt Poutsch
Phone: 414/272-2426

CH2M HILL Occupational Physician
Name: Park Crest Medical Clinic
Phone: 414/786-1199

Address: 2665 S. Moorland Road

New Berlin, WI 53151

Team members under above physician’s care: Jim Russell, Jeff Lamont, Chris

Lawrence, Cathy Barnett, Steve Keith.
CH2M HILL Groundwater Treatment Remedial Action Project Manager

Name: Steve Keith
Phone: 414/272-2426

Client Contact

Name: Kevin Adler, EPA Region 5
Phone: 312/886-7078
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CH2M HILL Human Resources Department/GLO

Name: Marty Oldham
Phone: 414/272-2426

If an injury occurs, notify the injured person’s Human Resources Department
as soon as possible after obtaining medical attention for the injured.
Notification MUST be made within 24 hours of the injury.

CH2M HILL Direcior of Health and Safety

Name: Marty Mathamel/WDC
Phone: 703/471-6405
Address: CH2M HILL
625 Herndon Parkway
Herndon, VA 22070

CH2M HILL Corporate Personnel Office

Name: Beth Brown/DEN

Phone: 303/771-0952

Address: CH2M HILL
60605 Willow Drive
Englewood, CO 80111-5112

Plan Approval

This site safety plan has been written for the use of CH2M HILL personnel only.
CH2M HILL claims no responsibility for its use by others. The plan is written for the
specific site conditions, purposes, dates, and personnel specified and must be
amended if these conditions change.

PLAN PREPARED BY: Steve Keith Date: 3/20/92
PLAN APPROVED BY: W - Date: S//3/53
GL.T289/036.51
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Attachment 1
Employee Signoff

The employees listed below have been provided with a copy of this site safety plan,
have read and understood it, and agree to abide by its provisions.

Employee Name Employee Signature/Date

GLT272/050.51



ATTACHMENT 2

FORM 533

GLT289/003.51-6



Attachment 2
Form 533
Record of Hazardous Waste Field Activity

Site Name:

Site Safety Coordinator:
Project Number: ‘
Record of Activities for (Dates):

Employee Total Days Days in Days in Dyas in Days as SSC Days as SSC Days as SSC Activitles
Name/Number Onslte Level B Level C Level D Level B Level C Level D Performed

GLT272/049.51



ATTACHMENT 3

APPLICABLE MSDS

GLT289/003.51-7
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cremicat nam : entane motecy (42 T,
cnemcal fam;, Aliphatic Hydrocarson ;:;Zatarwezgnt CsHio PENT ANE
synonyms n-Pentane

00T proger smigoing name __Pentane

00T hazarg ciass Flammabie Liquid

00T idennficsnon no. UN1265 CaAS no. 108569

II. Phrysical and Chemicai Data .

voiiing paint. 760mm Hg. _36-07°C freszing patnt -128.7°C s~vagoranon me __ (BUAC=1) ca 218
vagor pressure at 20°C 820 mm Ha__ vapar gensity (air = 1) 2.3 solupility inwater _ & 20°C 0.04%
%, volaules oy volume ca 100 soectic gravity (M0 = 1) @ 20°C 0826 cnsiry Stapie

hazaroous polymenzanon Not axpected to oczcur.

J0pearance and odor Clear, coloriaess liquid with a mild hydrocaroen odor.

Heat, sparks, oven flame. coen containers, and poor
ventilation.

canaitions {o avord

matenais tg aveid Strong oxidizing agents. -

hazsrdous decamogsition orogucs Incompiete combustion can generate carbon manoxide
and other toxic vapors.

liL. Fire and Expiasion Hazard Data
4asn o, (test metoa) -40°C (Tag closed cup) i ignition temperanire 236°C

flamemaole limits in air % By vatume: lower limit 1.5 - uoper limit _ 7.3
unusual fire and exglosion hazards Very volatile and extremely flammable.

C arton dioxide, drv chemical or foam.

exunguising meaia

soecat fire fignung procegures Water will not be effecrive in extinguishing a fire and
mav soread it, but a water soravy can be used to cool
exposed containers. Wear full protective ciothing and
salf-contained breathing apparatus. Heat will build pres—
sure and may rupture closed storage coatainers.

V. Hazardous Camponenats ik S

Pentane o, ca 100y __600 pom CAS ng, 109350

American Burdick & Jacksan's Disciaimer: ~The informatian and recommenaations gresenteq herein are baseq on sources Jetieved
refole as of the date hereot. Amencan Burdick & Jacxson Maxes no (ENresentaton as 1o (he comoleteness or accyracy thereot. (tis Ne usar's rescons!
10 detertmine (Re proguct’s swaniity for its ntendea use. the product’s safe use. and (Ne oroguct’s proper disposal. No regresentanons o warranue
expressiy st {orth Nersn are made nersynder, whether express or imolied by operanon of law or otherwise, inciugding, dut not limited to any imolied warm
ot MEACHANTABILITY OR FITNESS. Amencsn Burdick & JaCXSON neitner 2ssumes A0r 3UINANZES any ather person (0 assume tor it, any otner or ACOIT
LIABILITY OR RESPONSIBILITY resuiung trom the use of. 0f renance yoon. tnis intgrmanon.”

sem
cow

bt 3 H Suosid:ary ot Amencan 1953 Soutn Marvey Sirest
e American BUYdICk & Jacksan Hosoial Sugoty Cargorsnon - Muskegan MI 49442
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V. HMealth Hazards

Qccupational Sxposur= Limits Lencentration Immedistalv Danagarnysg
1o Heaith
OSHA 8~hour PEL - 1000 ppm
Ceiling - not listed OSHA/NIOSH 5,000 ppm
Peak - not listed '
Toreshol
ACCIH TLV-TWA - 600 ppm
TLY-STEL - 750 ppm NIOSH 2.2 ppm
{15=-min) OHS 10 ppm
: . NSC not listed
NIOSH TLV-TWA - 120 ppm
TLV-C - 610 ppm
- Primary Routes of Entry
Pentane may exert its effects through inhalation, skin absorption, and ingestion.
Industrial Exposure: Route of Sxposure/Signs and Symptoms
Inhalation: Exposure can cause dizziness, headache, nausea, and narcosis.
Eye Caontact: Liquid and high vapor concentration can be irritating.
Skin Contact: Prolonged or repeatad skin contact! can cause irritation and

- dermatitis througn defatting of skin.

— - Ingestion: Can cause gastrointestinal tract discomtort.

Lffects of Overexposyre

Pentane is a.mild eye and mucous' mermibrane irritant, primary skin irritant, and central

nervous system depressant. Acute exposure irritates the eyes and respiratory tracl.
Extreme concentrations can produce drowsiness and other signs of narcosis. Chronic

exposure can cause dermatitis.

Medical Condition Aggravated by E

Preclude from exposure those individuals susceptible to dermatitis.



V.

C~ermancy Firsy Ajd

Inhalation:

Eye Contac::

Skin Contact:

Ingestion:

Safety Measures and Equipment

Ventilation:

Respiratory:

Eyes:

Skin:

Immediately remaove to fresh air. If not breathing, aaminister
mouth-to-mouth rescue breathing. If there is no pul;e acdminister
cardiopulmonary  resuscitation  (CPR). Contac:  physician
immediately.

Rinse with copious amounts of water for at least 15 minutes. Cet
emergency medical assistance.

Flush thoroughly for at least 15 minutes. Wash affected skin
with soap and water. Remove contaminated clothing and shoes.
Wash clothing before re-use, and discard contaminated shoes. Get
emergency medical assistance.

Call local Poison Control Center for assistance. Contact physician
immediately. Aspiration Hazard - Do not induce vomiting.

Adequate ventiiation is required to protect personne! from exposure
te chemical vapors exczeding the PEL and to minimize fire hazards.
The choica of ventilation equipment, either local or general, will
depend on the conditions of use, quantity of material, and other
operating parameters.

Use approved respirator equipment. Follow NIOSH and equipment
manufacturer’s recommendations to determine appropriate
equipment (a:r—punfymcx, air-supplied, or self-contained breathing
apparatus).

Safety glasses are considered minimum protection. Coggles or
face shield may be necsssary dependmg on quantity of material
and conditions of use.

Protective gloves and clothing are recommended. Tne choice
of material must be based on chemical resistance and other user
requirements. GCenerally, neoprene or Buna-N offers acceptabie
chemical resistance. Individuals who are acutely and specificaily
sensitive to pentane may require additional protective equipment.



Storage:

QOther:

VIl. Spill and Disposal Data

Spill Control:

Waste Disposal:

Revision Date: 6/85S

0z ROBE E
nwhO  r

Pentane should be protecied from temperature extremes and
direct sunlight. Proper storage of pentane must be determined
based on other materials stored and their hazards and potential
chemical incompatibility. [n general, pentane shouid be stored .
in an acceptably protected and secure flammable liquid storage
room.

Emergency eye wash fountains and safety showers should be
available in the vicinity of any potential exposure. Ground and
baond metal containiers to minimize static sparks. ’ :

Protect from ignition. Wear protective clothing and usa approved
respirator equipment. Absord spilled material in an ‘absorbent
recommended for solvent spills and remove to a safe location
for disposal by approved methods. [f released to the eavironment.
comply with all requiatory notification requirements.

Dispose of pentane as an EPA hazardous waste. Hazardous waste
numbers D001(Ignitablel.

Approximately STEL  Short Term Exposure Level
Not applicable TLV Threshold Limit Value
Ceiling ) TWA  Time Weighted Average
Permissable Exposure Lavei BuAc  Butyl Acsatate

National Safety Council ("Fundamentals of Industrial Hygiene", 1983)
Occupational Health Servicas ("Hazardline")



) cTc "
_ TN ISOBUTYLENE
‘
(Synoayms: L-Methyloropena: iscoutane;
' (Formuia: CHy:C{CH;;s,
PHYSICAL COMNSTANTS
Malecuiar WeIGNL | | ... .. ... ceeronsosacenuiaanaaannn =1 :
Vapor Fressure @ 70°S, (Cytinger Pressure) |, ... .. .. .. 24.3 pusinge (1.7 kg/on’ uge)
Soecific Voiume @ 70%C., 1 2t .. v ieern e e €.7 cw. f/n, (4182 mi/g.)
T TTE 11,1 - SR - U - 18.87F, (-5.2°C)
Freazing Potnt @ laom. ......... e et -220.83°C, (=-140.25°C.)

Soecific Gravity, Gas @ 80°F., 1 am. {Air = 1)
Density. Liguid @ 20°C.. @ Sawrauon Pressure

cemm e e

Catical Temperzire ............ teccestasatenananan
Critical Pressure L. ... .. iciieiacacnnacanas ceeaaann
Catical Qensity
Latant Heat of Vacorizatuon @ B.2.
Latent Medt of FuSion @ M3, . .oeveennn. eeecvonnaaan
Soecific Heat, Licuid @ 80°F. ... .. ... ciiiiiiiannnnn.
Soecific =eat, Cas @ 80°F.. 1 am.

(oF ]

...................................

...................

........................

......

Flammanie LIMITS 0 Al ... ieinreeesoeseanennns
Autgignition 1 emoer3ture

P I R P L L Y

Gross Heat of Comoustion, Gas @ 80°F.. T aom . ......
Viscosity, Gas
= O al OO [t 2 TN
@A C. T am L iiieiiieiaeen ceemeaan
Surfacs Tension @ 88°F. . ... . .eiiiernvenonnnn ceeana
inaex ot Refracuon. n3............ e eieateeeeaeaaas

DESTRIPTION—iscoutylene under sancard conditions it a
colones, flammacie gax Naving an unotexsant ocar similar 1o
coat gas. 1t is snicoed & 3 liquefied peroilesn @ in eyiirgers
under IS own vapor fresure of poroxinatey 24 psig
at TO°F.

SPECIFICATIONS~Matheson Gas Producs  sucoiis two
grices of isooutyiene. Scec{icTtion are given beiow,
Rasmarcn Gome
This grade of sobuTyiene & ot The highest Purity ot is
avsilace. A typrcal lot ocurty © 99.52 moke % & datermined
by freenmg point Purtty may vary signty from lot to lot
This material is turnisoed wi a stement of puney.
Z O Gace
~

This grace af iscoutylene hxt 3 minimum purtty of 29 mate

% A Tyoical anaiysis s 3t folows:

1.

1.897

053] ¢./mt,

2828 E (1M P CL

722 asii-a. (39,4 amm.) (40,7 kgt acsoiute)
0224 ¢./mi,

84 .22 aal/g

28283 cals/q.

Q.54 cal./{g.} {*C.} or STU/(IR.) (°F.)

Q3701 eai/(g.) (*C.) o ETU/(IR.) (°F.)
0.3347 aaiANg.) (*C.) or BTU/TaL) (TF.)
1.106

1.3-3.2% (by vaiume)

8E3°F, (462°C.)

3188 fTll/ex A (2.1 aal/ez)

0.0073 cantivatse
0.00843 centipeisa

12.27 aynes/cn

1.3738
Component Weignt %
Isotutyiene =t
Isooutane a.1

. game2-8uene race

1-8utene 0.4
Water 177 p.am
Suitur 8 som,
n-dutane Q.2

USES—sooutyime & wad in organic symthesis and in the oro-
duczion of high octane aviaton grsoiine, 1T main use & in e
proaucion of Butyi noder where it moxisas 38N of e 3w
materai used,

TOXICTTY ~iscbutylene i 1 simoile msoftyxiant and has an
anestete stfe which) o sTOMer Than MNe mnesINetIC acion

.

)

MATHESON A3 PROACUCTIR

P e I e I

¥,
hAY

n

t

|

|
it

FYRNE SPECIALTY GASES. INC.

PQ. 3oz 22947
Sextha, Wasongoon 812
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NRHETIANOL KN ~ PAGE 0} OF 06

WRHETHANOL un
AHHELIIAHOL ¥u
WHHE FUANOL nH

MATERIAL SAFETY DATA SUEEY

FISHER SCIENIIFIC EHERGENCY COJITACYS DAJE (YA RYA T}
CHENfCAL plvision GASTON L., PILLORI FQ HORY /A

| REAGEME L ANE (201) 29%6-1100 ACCY 1V1597-0)
FALR LA M 02610 THDEXY Q3-8409-80219
t201) 296-7100 CAT HOy AL 220

THE JTHFORNAT O BELOY IS BELIEVED JO BE ACCURATE AHD REPFHRESENTS VME BESY
TUFORNATLON CURRENTLY AVALLABLE 10 US. JIOWEVER, HE HAKE Hho NARRMI[Y 0Ff
NERCHANTABILETY QR ANY OYMER HWARRAUIY, EXPRESS OR INPLIED, HITU RESPECTY 10
SUCH INFORMALION, AHD HE ASSUHE MO LIABTLIYY RESULTIHO FROH 115 USE. USERS
$HOULD RAKE IIHELR OWI JTHYESTIOATIONS YO DEJERHIHE THE SUITABILEYY of VHE
JHFORNAL IO FOR VMEIR PARVTICULAR PURPOSES.
_______________________________________________________________________ I S

SUBSTANCE IDEHTIFICAYYION

CAS-JIMMBER 67-36-)
SUBSTAMCEY MKHEJIAMNOL WM

IRADE MAMES/SYHOMYHS! HENI AlCDNOlg HoO0D ALCOlOL) HE ll l NYDROXIDE)
CARBLNUOL nounnvonoxyn 11 lE. HOUD JPYRIT) HOOD NAPHTHAY UYSE) Un 1230

CUENICAL FaRl v
HYDROXYL, ALIPUAT|C

HOLECULAR FORHUL AW c-Ns-0. i Hol My Y

2.04
CERCLA RATINGY (3CALE 0-3)1 NEALTI=)} FIREsY REACI
HWFPA RATINGS (SCALE 0-4)1 WHEALTH=). FIREsY REACT|V

T COMFONENTS AND CONTAMINANFS 777777770
PERCENIY 100 conPONENTY HEFIYL ALca)jol

OVIER cOMTANINANYS  jlONE

EXPOSURE L IM|TS)

200 PPH OSHA 1A

00 brH l||05| RECOMHENDED
TA00 PP OACOLH THA (SKINY)

"""""""""""""""" Eﬁ};iéii‘aiEX"'""'“""“""‘"""'“"""""‘"“'
DESCRITIIONT CLEAR, COLORLESS LIQUID) CHARACTERIS|IC ALconol opoR,
solLilg PORIEY 342 F (44 C) HELYING POINTY -148 F (-98 C)

TSSPECIFIC GRAVITYY 0.8 VAPOR PRESSURE® 97 MHIIG 3 20 C

EVAPORATION RAVEY C(EVHER3Z)) 3.9 ([IE) SOLUPTLETY TN HATERY solunlg

~./

~/



; KREE LIANOL wu ere 92 OF ¢
sotven JBLLITYY EVHER, BENZENE, ALCUIOL, KETONES, ORL . VENYS

ODOR JIRESHOLD: 100 PPH VAPOR DENSTTYY }.)

- T T I e e

FIRE AND EXFLOSION DATA

[1RE AUD EXPLOSTON HAZARD!

DANGERDUS FIRE/HEGLIGIDLE Exrlosé?n “A6:¥R u¥:g“gxggig?zggsNEAl OR FLANE.

FIRE AND EXPLOSION WAZARD B 1o '

vlroas ARE MEAVIER lMAu AlnYAID HAY TRAVEL i'couslnsnkblE DISTANCE YO A SOURCE
OF JGHITIO0N AMD FLASH BACK. A

VAPOR-AIR MIXJURES ARE EXPLOS|VE.

FLASI POIMEY 32 F (1) €) (CC) UFPER EXPLOS)OH | IHEY 36.5X
LOUER EXPLOSION LIHETY §.0X AutotonTyrol YEHP.y 725 F (385 C)
FLANBABILIIY CLASS(OSHA)Y 1

?
FIREFIGHTINO HEDIA
DAY CHEHICAL, CARBOH DIOXIDE, MATER 3PRAY OR FOAH
(V384 EHERGEMCY RESPONSE GUIDEBOOXK, .DOY £ 5800.Y).
FOR LARGER FIRES, USE HATER SPRAY OR FOAHs FOAM ¥S PREFERRABLE.
FIREFIGHTING
FUARIMABLE L1QUID (POJSO0HOUS)~ HEAR RESPIRAVORY EQUIPHENT. DO NOT ALVENCT TO
EXTINGULSI FIRE UHLESS SPILL FLOW CAM BE storrfo USE FLOODING auAnxllles OF
MALER AS A FOO AND 10 cOOL ALL COMTAIMERS JHVOLVED VW FIRE, APPLY UHAVER FROH
S FAR A DISUANCE AS poOSSTalE., APPLYCATION OF S0LID STREANS OF WATER HAY
SPREAD FIRE
ToXiIcyyy
S PP EVE-UUMAN IRRITATIONE 500 MG/24 HOURS SKIM-RABBIT MODERAVE IRRIVAVION)
L0 N0 EYE-RABBIT MODERATE JRAITFATIGH; Y40 MHO/KO OHAL-JUNAN LDLO) 868 HG/KQ
UHKHOMM-HUMAR LPLO) 54628 HO/KO DRAL-RAJ tP50) €4,000 Ierti’s 1OURS
PHUALATLON-RAL LCSO05 JO0O PPH ITHHALATVOH-HONKEY LCLO) S00 HG/KO SKIH HONKEY
LUL0) 20 /KO SKEN-RABBLT LDSO) 8600 HO/MY THHALATIOH-HURAN YCLO
RUBAGEMIC DATA (RIECS)1 REFPRODUCTIVE EFFECES DAJA (RTECS)) LARCIHOUEN STAJUS
HOUE
HELIYL Alconol 138 A EYE, SKIN., Altp Hucous nenpRAuE IRRETANY AND A CENTRAL
HEKVOUS SYSIEM DEPRESSANY,
MEALTH fFfECIS AND FIRSY ALD
IMHAl 11010 .
HARCOIIC, 25,000 PPH I[NMHMEDIATELY DAMGEROUS YO LIFE OR HEALIM.
ACUTE EXPOSURE- JUHTOXICATION BEQINS UITIL A SYAYE OF VHEORIAFION, HLININ
12-18 HOURS, MHEADACHE, AMOREXIA, WEAKHESS, FATIGUE, LEG CRAMPS. VERT1GO
AND RESTLESSHESS OCCUR, FOLLDWED BY NAUSEA, Vonllluo, ODUAKRMEA, DIZ2IMESS,
AND DIIER STIGHS OF HARCOS]IS, THEN SEVERE AMNDOMINAL, BACK AHD LEO FAINH,
HUSCULAR LIHCOORDIMATJON, SWHEATINO, TRACHEYYIS AND bnouculvls APATHY OR
DEUIRJUIL HAY PROGRESS TO COMA, EXCIIEHENT, HANIA AND cOliVULSTONS 0CCUR

S



i KRELHAHOL nk PAGE 03 OF 04 .
RARE. SLURRED OR DINMED VISION MAS OCCURRED M1 OPVIC HEURITIS, EYE
PAVH AND AYROPHY, COHCENTRIC VISUAL FLELDS AND PHOTOPHOBIA, FOLLOUED. BY
PRANSIENMTD QR PERMAHENT BUDUDHESS. ACIDOSTS NAY RESULY TH RAPID, SHALLOW
RESFIAALION, CYAMOSES, COMA AND NHYPOLEH M. HILD VYACHYCARDEIA, CARDIAC
DEPRESSTON AND PERIPUERAL NEURDIILS ARE E AS WELL AS LIVER AID
ORY COLLAPSE. PROLONGED
ot 2-6 DAYS, AND PERNANENT
ATHON. BLYHONESS 1S CAUSED
AUSE OEATH tH | 10 2 HOURS.

HAY CAUSE SYMPTOHS SUCH AS
D SOMEVIMES, COHPLEVE
DUCTIVE EFFECTS DATA

R
KLOUEY DADAGE AMD CELREBRAL FATLURE OR
ASTUHEN]LA AND PARVEAL OR CONMPLETE LOSS
REWAL DYSFUHCIIOH HAY FoLtou HON-fAlp
p
L
i

|- B % e XT TN

Al 800 10 1000 PP, S0,000 et Hitl
R
R

XI'OSURE- PROLONGED OR REPEAIE
18100, COMTRACITON OF VISUA
1A AHD AN

.

CHRONIC ¢
BLURRED
BLINDNE

EFERENC

S w»m OO0 o

v
$S. SEE MUTA
€S it 1o0x1

F BREATIING
SO HARIL AND

SKiN COMIACT o

IRRJ 1AL Z7HARCOTIC.
ACULE EXPOSURE- COll AN FRODUCE DEFATTING AND A HMILD DERHA-
1 S. READILY & AC] SKIN TO CAUSE HHARCUSIS, OPVYIC

I

111 Bs
LEURL LIS anp AC)DO
PR

€

!

- )

-~

An RED-
EWY AltD
S DAYA

CHRONIC EXPOSURE- CONJACT PRUDUCES ECZEN
1He SULY TN VISUAL THPAIRH
e AL REPRODUCTIVE EFFECI
t

I
5SS AHD SCavlua,
t1C MEURITLS.
FERENCES 11 JO

0
R

LEUG ALD SHOES IHMEDJATELY. WASH AFFECIED
A LAKOE AHOUNIS OF NAIfR UHYIL HO
PROXIHAVELY 13-20 HINUYES). QEf HEDLICAL

cC=>

CORHEAL
LURKRED OR
PYYC
BIA,
I T RRE]

W HETHANOL HAS CAUSED SUPERFICIAL
ABSORPYION HAY RESULT Qi 8
PERHAMENT ol FHUDNESS, MITH O
VISUAL FLELDS AND PUOTIONrIIO
on I)b EYES OF JUNANS AHD HA

HGED COMTACT HAY CAUSE COHJUINCTI S.
OVE HAY THDICATE CHRONIC EXPOSUR

GAPYION.

vini
€ ay

> > -
A X-]

ANOGUNES OF MATER
DENCE OF CHENINICA
TEHTLON 1MRED]A

XFOSURE - HAY CAUSE DELAYED SYHPIONS OF WEADACHE, ANOREXJIA, HEAKHESS,
Ut, LEG CRAUPS, VERTIGOD AND RESTLESSHESS, FOLLOWED BY HAUSEA, Voul |-
DYARRIEA, DI2Z2JNESS, AND OVNER SYGNS OF HARCOSYS. SEVERE ABDOJHAL,

. -
= ™~




KKHETHANOL XX PAGE 04 OF 06

BACK altD LEG PAIM, HUSCULAR THCOORDINATION, SUEATING, TRACHEL[IS AHD
BROMCIEVIS. HAY OCCUR, APATHY DR DELTRIUM LAY PROGRESS 10 CunA. EXCITEHENT,
HAILEA AND CONVUL SLONS HAVE OCCURRED RARELY. BLURRED OR DINAED VISION
POLLOUED BY TRANSTENT OR PERMAMENT BLINDHESS HIA OPVIC NEURITLS, EYE
FALIL, AVROPHY, CONCENIRIC VISUAL FIELDS AND FHOLOPUUBLA [HAY OCCUR.

ACIBOSTS NAY RESULT LN RAPID, SHALLOW RESPIRAVION, CYANUS]IS, CONA AND
WYPOTENSION, NILD [ACHYCAR CARDIAC DEPRESSION AND PERIPHERAL NEURITLS
ARE POSSIBLE, AS W ( AND KIDMEY DAMAGE AND CLAEBRAL AND
u&nouxnr EDEMA. D IDLE caon RESPIRATORY FAILURE OR CIRCULATORY
LLAPSE. PROLONGE D PARTIAL OR cunrltle L0SS OF visTon 11 2-4
YS. AND FEROAN 1100 HAY Fotblol HON-FATAL MHIOXICATION,

S —
T D

r
o
DA

ma

Unc

18 HOj
c

o m e e e e m m e m w  te  eh me e e e Ge e e e e e e A W e P e e P G T Ah Sm R e W Be B G Am e e Gm am W% WS M e R N Ve MM TS W e M Y e G e W v e me me e e

REACTIVITY ’

ORDJHARY FRESSURES UP THE Bollina Pagiy, 45 C.
i

'
TIBILAVIESY
DXID 1ZERS AND OJNER HATERJALS, - ﬁXAHPIES fﬂl‘ﬂul

HETMANOL

culonoronn Aip soptun |IYDROXIDE: EXPLOSIVE REACTjON.

CALCIUN CARBIDEY VIOLENT REACTION.

HAGHESIUH: VIOLEN] REACTLON,

CYANURIC CHLORIDEY VIOLENT ﬁEACIIﬂN.

pERYLLIUN uvonIDEl FHTENSE REACTIION AT 200 C.

MROMINEY IMIENSE EXOVHERHIC REACTJOHN,

CHROMIC AHWYDRJDE! rOSSIDIE EXPLOSIVE REACIIOl.

NICKELY FOSSIBLE [OlITION I YHE PRESENCE OF CAyALY[IC AnouNys.
25Cgﬁf?=llloul

HBUSTION PRODUCES JUCLUDE JOXIC/HAZARDOUS OASES ORHA b
MONOXIDE AND CARBOI Dlelne.' ‘ £S OF FORMALDENYDE, cARpoN

POLYNERIZATIOM:
HILL HO[ OCCUK.

KURNMMNMANNA R A UMMM MR NN HL M NN MK E M N UM N MMM NN NN MMM M N
coHplIY)Oons JO AvOolD

NAY BE IGHIVED BY MEAY, SPFARKS OR FLAMES, CONJAINER HAY EXPLODE IN MEAT OF
FIRE. VAPOR EXPLOSEOM AMD 01808 MAZARD SHDOORS, OUIBUORS LR 1N SLNLRS' RUH-~ .
Y CREAFE FIRE OR EXPLOSION HAZARD.

DEF J0 SEMER HA

AVOLD contAact W u OR SIORAOE WL JNco
LESTED 1N YWE REACUIVIFY SECT)oN. | YHCOMPATIBLE HATERIALS, luclunyla 1)i0SE



PAGE 03 OF o4

WRHET{IANOL WX
EA NN KR KRR KN R M U UMM NN N R EU R AN NN NN E U H U NN RN H KR MR AR UMK RN

SPILL AHD LEAK PROCEDURES

OCCUrFALIOHAL SPILLD

USE

TAKE U Wi SAND OR OLVHER

TUIO CONTAINERS FOR LATER
1o

DIKE AS

FOR LARGER spiils,

. HEAR RESPIRATORY PROTECTION.
WHEWTAL COMTAIINATION.,

U CAllL pu I HETHOULE RISK.

=2wv

Laadl - N ]

OFF 1GHILI
joucy
VALER SPRAY
HOH CONpLS

DIsrosan,
3
1
C

cio

H

b
X
SUuUR

DU KO

Snut
10

(R

HVOLVED TN FIRE.
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chemists helping chemists in research & industry

ﬁ aldrich chemical co.

D P.0. Box 355, Milwaukee, Wisconsin 52201 USA

326476

ATTN: SAFCSTY OIRECTOR ‘

CH2™ <Ll INC CUST =
PO 8OX 4409

RESTON VA 22090

KIRX THOMSPOM

Teleonone: (4141 273.3350

TWX: (910) 252-2CS2 Alencnem mi
Tetex: 26 843 Alcricn Mi

FAX: (414 273979

/

(4%

CATZ: 11 7
poo-‘o\l‘d

[V

3
3

om

T
3

IDENTIFICATION

- - — - . S A S V-

PRIOUCT = L154%0=3 NAME :
- CAS = &7=56=1
’ - TOXICITY HAZARDS

METHYL ALCQOHQL,
GRADE

3335y SPECTROPHGTUMETRIC

IRQITATI?N DATA

SXN=RE8T SQ0 M4G/26H MDD 29IPAK =433,72

EYZ=-8T 40 MG MO0 Ucos== 3/24/72
TOXICITY DATA

ORL-HMM LDLO:4628 MG/KG NPIRI= 1,74,7¢

QRU=HMN LOLJ2163 MG/XG 247ZTAG —9382,63

UNR=-MAN LDOLJ:358 MG/XG 8S0CAL 2+73,70

DRL=AT LDS0:56828 MG/KG GTPZAS 13(11)e27075

ITHL=RAT LL5Q0:54000 PPM/4H NPIRI= 1eT4eT4

JPI=QAT LN50:7529 MG/XKG §VHPAZ £14+321+85

IVHM=RAT LDS5GC:2131 MG/K5S SVHPAZ &14321+85

ORL=MUS LO50:7300 M3/KG TXCYAC 25427182

[PR=MyS LDOSO:10765 MG/XEG EVHPAZ 6£14321,85

SCU=MUS L253:9800 MG/XG TXAPAD 135,185,711

IVN=MUS LDS3:4710 MG/XS EVHPAZ 61+321,85

SKN=R8T 1LDS0:158200 MG/KG NPIRI= 1lyTH474 -

IPR=RZT LD50:1328 M3/KG EVHPAZ 614321485

IVN=RBT LOSD:8907 MG/KG EVHPAZ 619321485

IPR=GPG LLCS0:3556 MG/XG EVHPAZ 614321485

IP=MAM LLD5023555 MG/KG EVHPAZ 614321485
REVIEWSy STANDARDSs AND REGULATIONS :

ACGIHM TLVY-Twa 200 PPM; STEL 250 PPM (SKXIN) 8SINAS S+372+86

MSHA STANDARD=AIR:TWA 200 PPM (260 MG/M3) (SKIN) DTLVS= 3,155,71

O0SHA STANDARD=AIR:TWA 200 PPM FEREAL 39+23%54Q,74

N%O?TS§EEL§ORQETHYL ALCOHOL=-AIR:TWA 200 PPMSCL 800 PPM/1SM MMWR®=

G ’ v 8
E§A7§§N§TUX PROGRAM 19869 NEGATIVE: SHE=-CLONAL ASSAY; CELL TRANSFCORM.-
A H
E:éngﬁizax PRIGRAM 1986+ NEGATIVE: N CRASSA-ANEUPLJIDY; IN VITRO SC=-
UM

EPA TSCA CHEMIZAL INVENTORY. 1986

EPA TSCA SSCTION 8(E) STATUS REPORT 8EHQ=-0378-9108

EPA TSCA TEST SURMISSION (TSCATS) DATA BASS, DECZMBER 1986

MIJDSH ANALYTICAL McTHOO0S: SE= METHANOL, 2000 _ .

MggTS C2ITERIA FJQ PROPOSED QOSHA MEDICAL RECIORDS RULE FZREAC 4T7,33420.

ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES (QTECS)

DATA IS PRESSNTED HEREs SEE ACTUAL ENTRY IN RTZCS FOR COMPLETE INFORMA
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chemists helping chemists in research & industry

/A\ 2idrich chemicat co.

D P.0. Box 255, Milwaukee, Wisconsin 532071 USA

Teiepnone: (414) 273.335Q

TWX: {9101 262-3052 Alanicnem Mi
Tetex: 26 843 Aldnen M|

FAX: {414) 2734979

m

M A T ER AL SAFETY D ATA S HEE T P A
CATALOG = 15490-3 NAME: METHYL ALCOWGL, 95+3%y SPECTRCPHO TOME
GRAQE
—— o 2 e s e e ————— HEALTH HAZARD JATA
ACUTE EFEZSCTS
MaY B€ FATAL IF SWALLOWED.
HaovePlL [F TMHALED JOR ABSORBED THROUGH SKING
SYMPTSMS GF EXPJSURET MAY INCLUDE 3URNING SENSATION, COUGHING.
WHES?2IMGy LARYNGITISs SHIRTNESS OF B3REATH, HEADACHEs NAUSEA AND
VOMITING .
EXPOSURE CAN CauUse:
0A%AGZ TO THE EYES
DAMAGE TO THE LIVER
DAMAGFE TJ THE HEART
DAMAGE T THE XIONEYS .
GASTROINTESTINAL OISTURSANCES
MAY CAUSEZ CONVULSIONS.

FIRST alD
IN CASZS QF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIQUS
AMIUNTS OF WATER FOR AT LEZAST 15 MINUTES WHILE REMOVING CONTAMINATESD
CLOTHING AND SHOcS. - _ -
AS%URE ADEgUATE FLUSHING OF THE EYES BY SEPARATING THE EYSLIDS
WITH FINGEZRS.

IF INMALED, RSMQVe TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESPIRATIONS IF BRZATHING IS DIFFICULTs GIVE CXYGEN.

CALL A PHYSICIAM,.

DISCARD CONTAMIMATEDS CLOTHING AND SHJIES.

ADOITIONAL TMFJIRMATION . _ .
METHYL ALCIOHOL MAY RE FATAL OR CAUSE BLINONESS IF SWALLOWEDS CTANNQCT
BZ MACES NOM=PIISONOUS.

PHYSICAL DATA
MELTING PCINT: =98 C
BOILING PCINT: b4es C
SPECIFIC GRAVITY: 0.791
VAPOR OENSITY: l.l
VAPOR PRESSURE: 97,68 MM g 20 C
FIRE AND

EXPLOSION HAZARD DATA

725 F
6.0%
3640%

AUTO IGNITION TEMP,:
LOWER FXPLOSION LEVEL:
UPpPER EXP LEVEL:
FLASH POI F
EXTINGUIS

H
CARSO? POWOER,

EYES.

m Mmoo

UNUSUAL FIf ROS
EXTREMELY F
VAPOR MAY TR

FLASH BACK.

I
0
0
H
N
A
A
A

S TMO—~A—4Mre O
mxxa»Ho>

ALCOHOL OR PQOLYMER FOAM.
g APPARATUS AND PROTECTIVE CLOTHING TQ

€ QF IGNITION AND

REACTIVITY DATA

INCOMPATIBILITIES
ACIDS
ACID CHLORTOES
ACID AMMYDRIDE
NXIDIZING AGEN
REJUCING AGENT
ALXALT S
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- e

TWX: 19101 252-3052 Alancnem M|

- -
Tetex: 26 843 Alanca Mi
ALOBICH - FAX: (414) 2754979

D P.0. Box 355. Milwauxee. Wisconsin 53201 USA

A chemusts helping chermists in research & industry Teleonone: (414) 273-3850

M A TR I AL S AFETY D AT A S H I ET PAGE :
CATALOS # 15430~-3 NAME: METHYL ALCOHQOL,y 99.3%y SPECTROPHOTOMCT
GRADE -
HAZARQIUS CIMSUSTIZIN OR DeCOMPOSITION PRODUCTS
TAXIZ FUMES ZF:
CARSON “ONOXIQE, CARSON OIOXIDE
SPILL OR LEAKXK PROCEDURES -
STEPS TO 85 TAKEM IF MATERIAL IS RELEASED OR SPILLED
EVACUATE AREA,
SHUT QFF ALL SJURCES OF IGNITION.
WEAR SELF-CONTAINED 3REATHING APPARATUS, RUBBER BOOTS AND HEAVY
RU3AER GLOVES.
CAVER WITH DRY-LIME, SAND, OR SODA ASH. PLACE IN COVERSD CONTAINERS
USING NON-SPARKING TOOLS AND TRANSPORT QUTOQQORS.
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLZTE.,
WASTE DISPOSAL “ETHOD
SUAN IN A CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBUARANER AND
SCRUBBER BUT EXERT £XTRA CARE IN IGNITING AS THIS MATERIAL IS HIGHLY
FLAMMASLE.
8SEZRVE ALL FEDJERAL, STATE & LOCAL LAWS.

-—— PRECZAUTIONS TO 8E TAKEN IN HANDLING AND STQRAGE ===

WSAR APPROPRIATZ NIQOSH/MSHA- APPRGVED RESPIRATOR,y CHEMICAL=-RESISTANT
GLIVES, SAFZTY G2 Se OTHER PROTECTIVE CLATHING.

MECHANICAL EXHAU CUIR D
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Specialty G:
Material Safe
Data She

BYRNE SPECIALTY GASES
| Pseont st gume~ gun FOPTPES Crymp— {
e

Sente, Wasnemgton ts10s (206) 7644633

EMERGENCY PHONE (300) $23-8374 PRODUCT NAME

IN PENNSYLYANIA (800) 322-90%2 ISOBUTYLENE CAS #115-11-7
AIR PRODUCTS AND CHEMICALS, INC. [ TRADE NAME AND SYNONYMS

BOX 538 Isobutylene -

ALLENTOWN, PA 15105 CHEMICAL NAME AND STNONYMS

(215} 4813257 Isobutyiene, Isobutene, 2-Methyipreoene
ISSUE DATE FORMULA GHEMICAL FAMILY -
AND REVISIONS (4/78, 06/85 {iso) C.Ha Alkene

HEALTH HAZARD DATA

TIME WEIGHTED AVERAGE EXPOSURE LIMIT
See-last page.

SYMPTOMS OF EXPOSURE _

Inhatation: Moderate concentrations which exciude an adequate supply of oxygen to the lungs cause dizziness,
drowsiness and eventual unconsciousness. It aiso has a very mild anesthetic effect which mignt cause lack of
coordination or lessened mental alertness.

Skin and Eye Contact It is mildly irritating 1o mucous membranes. Due 0 its rapid rate of evaporation, isobutyiene
can cause tissue freezing or frostbite on contact.

TOXICOLOGICAL PAOPERTIES

Isotutylene has a very mild anesthetic effect, however, the majcr heafth hazard is the exclusion of an adequate
supply of oxygen to the lungs.

Frostbite effects are a change in cofor of the skin to Qray or white possibly fallowed by blistering.

RECOMMENDED FIRST AID TREATMENT

PROMPT MEDICAL ATTENTION IS REQUIRED IN ALL CASES OF OVEREXPOSURE TO ISOBUTYLENE. RES-
CUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS AND MUST BE
AWARE OF EXTREME FIRE AND EXPLOSION HAZARD.

Inhalation: Move exposed personne! to an uncontaminated area. If not breathing, give artificial respiration. prefera-
bly mouth-to-mouth. If breathing is difficult, give oxygen. Medical assistance should be sought immediately.

Skin Contact or Frostbite: Remove contaminated clothing and flush affected areas with lukewarm water. DO NOT

USE HOT WATER. A physician should see the patient promptly if the cryegenic “burmn” has caused bilistering ot
the skin or deep tissue {reezing.

Intormanon contaned in us Matenal safety data sneet i3 oflered without chuwge for use Dy techmucaily qualified personnel at their
discretion and sk, All statements, ([acCnNCal NIOIMIBON andg recmmendatons contawned harem are Baseq on tes1s and Gita wihucn

we Defieve 10 De retadie. but the sccuracy or compieleness thereot 1S N0t quasaniaed and S warranty of any und 1S MACE witn '
respect thereto. Thasmonmhomsnotmenoeduammomtemalrmmmammpﬂm

ot trus Company or Others Covermg ANy Process. COMPOSILOn of matter or usae.

SmcemeCamomysmam«mconnaotmeusaofmepmcu:cesaudmnm&mpmymmho&w10fbssoe
camage wCQuTed irom tie proper O KMEoper Use Of SLUCN ProGuCT



HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES
isobutyiene is flammable over a wide range in air.

PHYSICAL DATA
BOILING POINT UIQUID DENSITY AT BOILING POINT
19.6°F (—6.9°C) 39.1 Ib/ft3 (626 kg/m)
YAPOR PRESSURE (@ 70°F (21.1°C) = GAS DENSITY AT 70°F, 1 atm
39 psia (269 kPa) 0.148 1b/f13 (2.27 kg/mY)
SOLUBIUTY IN WATER - : FREEZING POINT
Insoluble . — 220.6°F (—140.3°C)

APPEARANCE AND GDOR
Coloriess gas with an unpieasant odor similar to that which is emittad when.buming anthracite coal.

FIRE AND EXPLOSION HAZARD DATA ~

-FLASH POINT (Method usad) | AUTO IGNITION TEMPERATURE FLAMMABLE LIMITS % 3Y YOLUME !
See last page. 869°F (465°C) LeL 1.8  ueL 95 f
EXTINGUISHING MEDIA : ELECTRICAL CLASSIFICATION |
Water, carten dioxide, dry chemical Class 1, Group not specifiec !

Keep cylipder(s) cool with water spray from a distance. !f pessible without risk, move cylinder(s) away from fire area.
possxbtewnncmnsx.smpmeﬁowofgastoaﬁre.NlowgasﬁrembumdseﬁouL (Continued on last page.)

!
'

SPECIAL FIRE FIGHTING PROCEDURES 1
i

UNUSUAL FIRE AND EXPLOSION MAZARDS ' ;

Isobutylene is denser than air and can travei considerable distances to an ignition source and flash tack. Cyiin-
der(s) may explode or vent when exposed to fire. ‘

REACTIVITY DATA

STABILITY CONDITIONS TO AVOLID
Unstadie
Stable X
INCOMPATIBILITY (Materiais to avoid)
Oxidizers
HAZARDQUS DECOMPOSITION PRODUCTS
None
HAZARDOUS POLYMERIZATICON CONDITIONS TO AYOLD {
May Qeour !
Wiil Mot X
Qccue

SPILL OR LEAK PROCEDURES

Evacuate all personne! from aflected area. Use appropriate protective equipment. If leak is in user’s equipment, be |
cenain to purge piping with an inert gas prior 10 attempting repairs. If leak is in container or container vaive, cail

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED |
E
the 800" emergency phone number listed herein. i

WASTE DISPOSAL METHOD

All Federal, State and Local requlations regarding health and poliution should be foilowed in waste cisposal. Con-
tact Air Products for specific recommendations. 0o not dispose of unused quantities.

(Continued on tast page.j

CAxr Produc:smc.\c,mca. wcats, inc. 1385



DET AL FRUTGEC HIUN INFURMATION

.‘ R . e ————
RESPIRATORY PROTECTION (Seecity type) Positive pressure gir line with mask or seff-ccrmained Lreatiing apgparatys
should be available for emergency use.

VENTILATION LOCAL EXHAUST ‘ SPECIAL
Hood with forced ventifation To prevent accumuiation above the LEL |
MECHANICAL (Gen.) ' OTHER c
In accordance with electrical codes

PROTECTIVE GLOVES
Plastic or rubber

EYE PROTECTION .
Safety goggles or glasses

OTHER PROTECTIVE EQUIPMENT
Safety shoes, satety shower, evewash “fountain.”

SPECIAL PRECAUTIONS®

SPECIAL LABELING INFORMATION ’
DQT Shipping Name: Liquified petroleum gas  DOT Hazard Class: Fiammable gas

DOT Shioping Labei: Flammable gas 1D No.: UN 1075

SPECIAL HANDLING RECOMMENDATIONS

Use only in well-ventilated areas. Vaive protection caps must remain in place unless container is secured with
Jaive outiet piped 1o use point. Do not drag, sfide or roll cylinders. Use a suitable hand truck for cylinder move-
ment. Use a pressure reducing reguiator when connecting cylinder to lower pressure ( < 250 psig) piping or sys-
‘ems. Do not heat cylinder by any means {0 increase the discharge rate of product from the cylinder. Use a check
saive or trap in the discharge line to prevent hazardous back flow into the cylinder.

Zor additional recommendations consuit the Air Products Speciafty Gas Catalog Satety and Techmtzl Infarmation
Secton or Compressed Gas Association Pamphiet P-1.

3PECIAL STORAGE RECOMMENDATIONS
3rotect cylinders from physical damage. Store in cool, dry, well-ventilated area of non-combustible construction
iway from heavily trafficked areas and emergency exits. Do not aliow the temperature where cylinders are stored .
0 exceed 130°F (54°C). Cylinders shouid be stored upright and firmly secured to prevent faifing or being knocked -
sver. Full and empty cylinders should be segregated. Use a “first in-{irst out"” inventory system 1o prevent full cyl-
nders being stored for excessive periods of time. Post “No Smoking or Open Flames™ signs in the storage or use
wrea. There should be no sources of ignition in the storage or use area.

“or additional recommendations consult the Air Products Speciatty Gas Catalog Safety and Technical Information
>ecuon or Compressad Gas Assaaauon Pamphiet P-1.

3PECIAL PACXAGING RECOMMENDATIONS
isobutyiene is noncorrasive and may be used with any common structural material.

JTHER RECOMMENDATIONS OR PRECAUTIONS

zarth-ground and bond afl lines and equipment associated with the isobutyiene system. Electrical equipment
should be non-sparking or expicsion proof. Compressad gas cylinders should not be refilled except by qualified
yoducers of compressed gases. Shipment of a compressed gas cylinder which has not been filled by the owner
x with his (written) consent is a violation of Federal Law (4SCFR).

“Varous Government agences (i.e., Depanmert of Transportaton, Occupatonal Safety and Heafth Admunistrauon, Food and Orug
AdImunrsiraton and others) May Nave sPeafic reguiatons concermang the ansporason, handling, siorage or use of Mg PrOCLCT Wiuch
wiil NOt De reflecied N Tus data shest. The cusiomer shouid revew 1hesa reguiaucns 10 ensure Tt he s 1Ll compliancs. :

-



cisity Gas Department

e

- . AIR 7.
. Box 3, Atentom, PA 18105 PRODUCTS Z=.
! @15) 4818257 :

TIME WEIGHTED AVERAGE EXPOSURE LIMIT (Continued) ‘ \

Isobutylene is defined as a simple asphyxiant. Oxygen leveis should be maintained at greater than 18 molar per-

cent at normal atmospheric pressure which is equivalent to a partiai pressure of 135 mm Hg. (ACGiH 1984=35) -
FLASH POINT (Method Used) (Continued) " ' '

- 108°*F ( —~ 76°C) Ciosed Cup

SPECIAL FIRE FIGHTING PROCEDURES (Continued)
Ventilate low areas where flammable or expiosive mixtures may form. —

' WASTE DISPOSAL METHOD (Continued)

Return the property labeted shipping container to Air Products for disposal with vaive(s) tightly closed, outiet
seal(s) secured and vaive protection cap in place. For emergency disposal assistance, call the “800™ emergency
phone number listed herein. )

Prnted in U.S.A. 320-548





