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General Information 

CLIENT: U.S. EPA JOB NO.: GLO65602.FD.DS 

PROJECT MANAGER: --"'-St=e-'-'ve;;;...=.::K=ei=th/;;;...G=L=O=----------------­

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~ Preliminary_ 

iN'"FORMATION AVAILABLE FROM: GLO (office) 

OVERALL HAZARD SUMMARY: Serious Moderate 

Low ~ 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 

• Organic wastes ( animal hides/parts and manure) 

• Septic tank sludge 

• Paint cans, bottles, plastics, and commercial rubbish 
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Table 1 
Partial List of Wastes Deposited at 

Onalaska Municipal Landfill 

Waste 

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

Source 

Outers/Metallics 
Outers/Metallics 
Outers 
Outers 
Outers/Metallics 
Outers/Metallics 
Outers/Metallics 
Outers/Metallics 
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 



Generator 

Outers Lat,oratories 
and Met.illlcs, Inc. 

Contincnt::.1 Can Co., Inc. 

St. F1·a11cis Hospital 

Trempeauleau Electric 

Heileman':; !Jre\1ing Company 

Bly Rendering Works 

Unknown Flnu from 
Waterloo, I0ws 

Unknown Sept h: l'ank Cleaners 

Table 2 
Major Commercial and Industrial Waste Contributors 

(Pagel of 2) 

Description of Waste Deposited 

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

Paint and ink residues 

Degreasers (water soluble); 
cutting oils, lube oils, asphaltum 

Gun oil and/or gun cleaning solvents 

Solid wastes (paper, plastics, 
packing material) 

Can wash containing 99% water; 
synthetic lubricant PTL-1.009 

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 hi.des after fire; 
cattle intestines, manure 

Entire building (four stories) 

Insecticides (DDT,· etc.; 
in paper bags) 

Septic waste 

Manner of Pisposal 

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 app lf ed 

Direct dumping 

Dumped near slgn 
"Place Trans formers 

llere" 

Direct dumping 

Pit dumping 

Burled 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 

20 yd 3 every 4 days 

12 each 

Unknown 

3 dump trucks/wk 

Unknown 

Unknown 

Time Frame 

Late 1969-71 
1971-1976 

1976 

1970-1978 

2yrs,10mos. 
(1975-70) 

1978 ('!) 

1973 (?) 

197S (?) 

1975 (?) 

1970 - (?) 



Table 2 
Major Commercial and Industrial Waste Contributors 

(Page 2 of 2) 

References: 

Correspondence 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

GLT824/10 

State of Wisconsin, Department of Natural Resources, Madison, Wisconsin; ,1/26/71 
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 1 C, Johnson, 10/22/81 
Draft Report, Tech Law, Inc., (PRP infoJ, 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 Mtnutes, 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. 
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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 

4 
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G. Construction of an air stripping tower 

H. Installation of a plate and frame filter press 

I. 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. 

Employee Name Office Responsibility SSC/FA-CPR 

Bill Hubbard GLO CM Staff 
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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 5-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. 
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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, HV AC, electrical) and 

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

Waste Characteristics and Hazard Evaluation 

Waste Types 

Liquid _L Solid _x_ Sludge __ Gas _2L 

Characteristics 

Corrosive Ignitable _x_ Radioactive _ 

Volatile _L Toxic _L Reactive Unknown_2L 

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 
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this plan are followed. Landfill gases (e.g., methane, Co2, 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 
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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. 
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Table 3 
Guidelines for Working in Temperature Extremes While 

Wearing Personal Protective Equipment 

Temperature Work Cycle Rest Cycle Control Measures 

< 32° For 2 hrs 15 min Review cold stress in safety meeting. Rest in a warm area. 
< 55° F & raining 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° to 77° F 2 hrs 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 60min lS-min As above, but rest area to be shaded. 

87° to 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 Heal Exhaustion Frostbite Hypothermia 

Red, hot, dry skin; dizziness; Pale, clammy, moist skin; Blanched, white, waxy skin, Shivering, apathy, sleepi-
confusion; rapid breathing and profuse sweating; weak- but tissue resilient; tissue ness; rapid drop in body 
pulse; high body temperature. ness; normal temperature; cold and pale. temperature; glassy stare; 

headache; dizziness; slow pulse; slow respiration. 
vomiting. 

Cool victim rapidly by soaking Move victim to a cool, air- Move victim to a warm Move victim to a warm 
in cool (not cold) water. Get conditioned place. Loosen place. Rewarm area quickly place. Have victim drink 
medical attention immedi- clothing, place in head low in warm (not hot) water. warm fluids-not caffein-
ately!! position. Have victim Have victim drink warm ated coffee or alcohol. Get 

drink cool (not cold) fluids-not caffeinated medical attention. 
water. coffee or alcohol. Do not 

break any blisters. Elevate 
the injured area and get 
medical attention. 

GL T272/051.51 



Table 4 
Physical Hazards and Controls 

(Reference CH2M IIlLL 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-lb 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 ½ foot. 

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

Slip, trip, fall hazards due to Use wood pallets or similar devices in muddy work 
muddy work areas 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: This table is not site specific. Information has been included here for general 
reference. 

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 (TL V), 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 TL V 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 
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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. 

L<lndfill 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 TL V. 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/m3 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/m3 (42 percent chloride) and 

0.5 mg/m3 (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/m3 for an 8-hour TWA 

exposure. 

Manganese 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/m3
• 

Hazards Posed by Site Activities 

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

OSHA 29 CPR 1910, particularly 29 CPR 1910.120. The provisions of 29 CPR 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-lb 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 PPB requirements for CH2M HILL personnel. CH2M HILL will confirm 

these results, as required, using its own monitoring equipment. 
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CH2M Hll.L 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-Modified Level Dor 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). 

H2S 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, PPB 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: 

• 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 A venue 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 IDLL Medical Consultant 

Name: 

Phone: 

Dr. Kenneth Chase, Washington Occupational 

Health Associates, Inc. 

202/463-6698 (8-5 EST) 

202/463-6440 (after hours answering service; 

physician will return call within 30 minutes) 

CH2M IDLL Great Lakes Office Health and Safety Coordinator 

Name: 

Phone: 

Curt Poutsch 

414/272-2426 

CH2M IDLL Occupational Physician 

Name: 

Phone: 

Address: 

Park Crest Medical Clinic 

414/786-1199 

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: 

Phone: 

Steve Keith 

414/272-2426 

Client Contact 

Name: 

Phone: 

Kevin Adler, EPA Region 5 

312/886-7078 
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CH2M HILL Human Resources Department/GLO 

Name: 

Phone: 

Marty Oldham 

414/272-2426 

Han inj1:111' occurs, notify the injure~ 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 Director of Health and Safety 

Name: 

Phone: 

Address: 

Marty Mathamel/WDC 

703/471-6405 

CH2M HILL 

625 Herndon Parkway 

Herndon, VA 22070 

CH2M HILL Corporate Personnel Office 

Name: 

Phone: 

Address: 

Beth Brown/DEN 

303/771-0952 

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 -------------
PLAN APPROVED BY: ,UtAh,: '-

GL 1"289/036.51 
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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 

G L 1'272/050.51 
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ATIACHMENT 2 
FORM 533 



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

Employee Total Days 
Name/Number Onslte 

GLT272/049.51 

Attachment 2 
Form 533 

Record of Hazardous Waste Field Activity 

Days In Days In Dyas In Days as SSC Days as SSC 
Level B Level C Level D Level B Level C 

Days as SSC Activities 
Level D Performed 
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PENTANE 

""" n-Pentane ,, .. onyms _____ ..;.;.....;...;;;;.;.;.=.;.;.=-----------------
OOT procer snrcomg name ....;.P..;e;.;.n..;t.;;.a.;..;n.;;.e _________________ _ 

DOT hazara c:ass _____ F~la::.:m'"""""m~a~b:.la:::e:...::L.:..:igu=i.a::d~-------------
OOTidenntic:roon no. __ ..;::U:..;N..;..;..1=.26;;.;5:::._ _______ c;.s no. 1 O 9-5 o-J 

II. PhysiC3i and Chemic3i Data-------------------------
00,iing point. 760mm Hg. 36.07°C ire!:mg pornt _____ -_1_2.;;;.9•.;..;7;..0_C.;;.... __ evaaor:mon me (8uAc=1) ca 29 

vacor pressure at zo•c __ u_2;..;oc...;.;.m.;.;.m.;.;..;.H.:.a ___ vacor oenslty (air= 1) 2.5 soluilility in water @ 2 O ° C O • O ii 96 
o/. votantes tiy votume ca 100 soeciic qrav1ty (~O = 1) @ 20°C 0.526 smrlity Stacie 
haz:araous cOJYmenzaoon Not excected to oc:::-.Jt'. 
aooe3rallcaanaoacr Clear, colorless liauid with a mild hydn::)cartlon odor. 
conattions to avo1a Heat, marl<s. ocen flame. ocen containers. and coor 

ventilation. 

matenaJS to avoit1 _________ ...;S.;;;.t;.;.r..;o;.;.n_a;...;;.ox;.;.1:..;:·d;.;.i.;;:z;.;.in.;.;;a;...;;a __ a:;.:e.;.;;n:.:ts:;•;__ _________________ _ 

hazaroous Qec:lmoosttion orcauc:s ____ :.:.;! n:.:.;c:::;o::.;m:.;.;.::c:.:.I e=.t.::.;e:::...::c:.::o::.;m:.:.;b::.;u:::;st::.;•:.:.i.:o;.;.n...;ca=n.:...::a:.::e::.;n:.::era::..::.t.::.;e::...:ca::::.rtl.:.' o::::,n:.:...:,m.:.:.:::,on:.:.:::,o::,x:,:id:.:e::.... ____ _ 
and other toxic vacors. 

Ill. Rre and E.:qJtosion Haz.ird Data----------------------
t1asn cornt. (test metnod) ________ -_l1_0_0 _C~(T;..;a::.;C?__,;:C;,;.lo::.;s::.;ed::.;;;....::C::.:::.:O~l_ aum ignition temperarure ___ 2_9_6_0_C _____ _ 
Hammacle limns ,n air% by votume: lower lim1t_1_.S ___________ ucoei-limrt_~ _____ 7_.3 _______ _ 
unusual lire ana exotOS1on nazartlS Verv volatile and extreme!v flammable. 

exnngUlSllmg meaia _________ C_a __ roo_·_n_d_io_x_1_·d_e __ ._d_rv..:.._cn_em __ i_ca_l _or_r_·oa_m. ____________ _ 

sceoa1 lire rignong cro~ures _____ _:.;W~a=-=t:.::e:;:.r_w~i 1:.:.1..:.n.:.::o:.:t_b:::;e::...::e::.:ff..:..::ect=-l~· v:.::e:..:.:in.:...::e:.:::.xt:.::.:.:in.:.:gu==.:i~sh:.:.1:.:.·n:.:a~a..:fi.:;1re~..:::a:.:;n:.::d:..... ____ _ 
mav scread it, but a water mrav can be used to cool 
e=roosed containers. Wear full crotective ciothing and 
self-contained breathina accaratus. Heat will build ores-
sure and may rupture ciose<:1 storage ct)fftainers. 

IV. Hazardous Ca1111Jonents -------------------------Pentane ., _ __,;~=,;.;;;;.. _____________ ·• ca 1 00 TLV __ 6...;0..;.0..;c;.;;c~m~ __ c.\S no. 

AmeriC3n Bun:ticic & Jacic.sart's D~imer: -The intormauon and rec:,mmenaations Pt"!S!ffll!!1 llerell1 are ll3Sl!Q on so~ oeiie'Yea 
reiiaote as or tne oate nereot. Amenc:.n 8Uf01CX & JaClCSOn maxes no regresentaaon as to cne c::imoteteness or acc:uracy tnereot. It is me user's rescons1 
to determine tne proauc:·s swca.o111cy for ,cs 111tenaea use. tne producfs sate use. ano me oroaucfs orocer discOS31. No rll!lresern:mons or warr..nne 
exoressty set tonn nerem m maae nereunoer. wnetner exoress or imcuea tJy ooeranon or law or otn~. llldUOing. but not limned to arrr 1mctiea ·Nam 
ct ME.90iANTA81LJTY OR RTNESS. Amenc:.n 8Uf01cx & Jacxson ne11ner assumes nor autnonzes 3rrf otner person to assume tor it. 3trf omer or :.oorrn 
LIABILITY OR RE5?0NSl81LJTY resuJUng tram tne use ot. or reuance ucon. tr.is rntormanon:· 

······· ......... ....... American Bunficx & Jacxsan 

...l~~~5..,,,:o,.,Wm-aa" 

Suos10:ary or Amenon 
Hoso1ta1 Suoo1y Corooraaon · 

1953 Soutn Harvey Slreet 
Musi<egon Ml 49442 



V. Health Hazards, ____________________________ _ 

Qc;-,;oatiooaf =,wos:uc Limits: Conce:m:atioo lmmeqiatelv Qaoserws 
to f-leatth 

OSHA 

ACC!H 

NIOSH 

8-hour PEL - l000·ppm 
Ceiling - not listed 
Peak - not listed 

TLV-TWA 
TLV-STEL 
(15-min) 

TLV-TWA 
TLV-C. 

- 600 ppm 
- 750 ppm 

120 ppm 
- 610 ppm 

OSHA/NIOSH 5,000 ppm 

Odor lnr:shold 

N!OSH 
OHS 
NSC 

2.2 ppm 
10 ppm 
not listed 

P1"'imac:, Routes Qf Eotcy 

Pentane may exert its effects through inha_lation. skin absorpti0n. and ingestion. 

fndys;tcial Exposuc: Route of ;xposuc,/Sjgns and Svmptoms 

Inhalation: 

Eye Contact: 

Skin Contact: 

Ingestion: 

E;q,osure can cause dizziness. headache. nausea. and narcosis. 

Liquid and high vapor c:incentration can be lmtating. 

Prolonged or repeated skin contact can cause irritation and · 
dermatitis through defatting of skin. 

Can cause gastrointestinal tract disccmfort. 

Effects of Qveo:xwsuce 

Pentane is a.mild eye and muccus·menibrane irritant. primary skin imtan4 and central 
nervous system depressant. Acute exposure irritates the eyes and respiratory trac:-... 
Extreme concentrations can produce drowsiness and other signs of narc:osis. Chronic 
exposure can cause dermatitis. 

Meqjcal Condjtjon Agc;n,vateg by E;spomn: 

Pre<:!ude from exposure those individuals susceptible to dermatitis. 



Inhalation: 

Eye Contact: 

Skin Contact: 

Ingestion: 

Immediately remove to fr.!sh air. If not breathing, aor:iinister 
mouth-to-mouth resc..ie breathing. If there is no pulse acminister 
cardiopulmonary resuscitation (C?R). Contac physician 
immediately. 

Rinse with copious amounts of water for at least 1 S minutes. G,at 
emergency medical assistance. 

Flush thoroughly for at least 1 S minutes. Wash affec!~d skin 
with soap and ·water. Remove contaminated clothing and shoes. 
Wash c!othing before re-JSe. and discard contaminated shoes. Get 
emergency medical assistance. 

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

· Vl. Safety Measures and Equipment. ____________________ _ 

Ventilation: 

Respiratory: 

Eyes: 

Skin: 

Adequate ventilation is required to protect personnel from exposure 
to c.-iemic.al vapors exc..oe<iing the ?El. and to minimize fire hazards. 
The choice 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 
manufac:urer's recommendations to determine accrooriate 
equipment (air-jJurifying, air-stJpplied. or self-contained breathing 
apparatus). 

Safety glasses are considered m1n1muni prote<::ion. Goggles or 
face shield may be necsssary depending on quantity of material 
and conditions of use. 

Protective gloves and clothing are- recommended. rne c:.,oice 
of material. must be based on chemical resistanca and other user 
requirements. Generally, neoprene or Buna-N offers ac:eptable 
c:.-iemical resistanca. Individuals who are acutely and spec:fically 
sensitive to pentane may require· additional protective ~ipment. 



Storage: 

Other. 

Vll. Spill and O isposal 0 

Spill Control: 

Waste Disposal: 

Revision Date: 6/85 

Pentane should be protec:ed from temperature extremes and 
direct sunlight. ?rope:- stor-age of pentane must be determined 
based on other materials stOt"'ed arid their' hazards and potential 
chemical incompatibility. In general. pentane should be nor-e,;i . 
in an ace2pt:abiy protected and seo.u--e flammable liquid stor-age 
room. 

Emergency eye wash fountains and safety shower.; should be 
available in the vidnity of any potential exposure. Ground and 
bond metal ccntairier.. to minimize static sparks. 

Protect from ignition. Wear pl"Otective clothing and use approved 
respir-ator ~ipment Absoro spille<l material in an ·absorbent 
reet>mmended fer S<>lvent spills and remove to a safe location 
for disposal by appr-oved methods. If released to the environment. 
comply with all r'e9Uiatory notification requirements.. 

Dispose of pentane as an EPA hazardous waste. Hazardous waste 
number: D001Ognitable). 

ca 
na 
C 
PEl. 

Appr-oximately 
Not appUcable 
Cailing 

STEl. 
TI.V 
TWA 
BuAc 

Short Term E.xposure Level 
Thresho•d Wmit Value 
Time Weighted Avenge 
Butyi Acetate Permissable Exposure Level 

NSC National Safety Council ("l=undamentals of Industrial Hygiene", 1983) 
0 HS Occupational Health Services .C1'Ha:zard!ine11

) 
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ISOBUTYLENE 

(Synoft)'ms: :-M•thyl0r004nc~ ls.ooc.aan•, 

. [FOl"T'l"U.d.a: Cl-i, :C{ CH1i:; 

PHYSlCAL COHS7ANTS 

Mot ec:.il ar Wei gnt . . . . . . . . . . . . . . . . • . • • . . . . . . • • . • • • . . ::a.11 

Vaoor hessure@ iO•F. (Cvlin0e< ?:-essurei •••••••••• : 2~ . .:l 0..:.i.~ (1.i lr.g./c::-.. ' ~uQel 

Soecific Voiume ~ 70-~ .• 1 atm. ••••••••••••••••••••• S..i c::.. !t./11:1.. (4lS.1 mlJi;..) 

S0ii,ng ?o,nt@ 1 ac:t... .• .. . •• • .. . . •• . • .• • • . • •• • • . . ,s.~i=. (-~·c.1 
FT'~.z;ing ?oint © 1 amt .......... : .......•..•....... -z:!Q.~l=. (-140..2:•C.1 

Soec:fic Grav,cv. Gas@ SO'"F .. 1 atm. (Air:: 1) ••••• ." •. 1..997 

Densicv. !..icuid@ 20-C •• @ S-lwrauon ?ress.ure. ·-· •... C..:S g./mt. 

C.1tical iemcerature ..••.••....•••.•••..•.••••••.• ·. :ZSZ.;•F. (1.U..7'"C.l 

C:itic.at nessun: .•..•.........•...•.•.....•••••.•. :7::.1 :.s.i.a. (~.4 atm.l (~.7 :C.g.Jc::-• .: acsoiut.e) 

C:itic.al Oens1 tY • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0.234 g./mt. 

utent He.at of Vacori:3tion @ t: • .: ••••••• •............. 9-i.ZZ caL/i;.. 

L.atent l-ie.at of F-.:sion @ m..:. . . . . • . • • . . • •• • • • • • • • • • • . -,.:: .,S r::ilJ<;. 

Soecific Heat. Licuid ~ &rF ...•••...•..•••••••••••. 0.549 calJ(~l (•C.) or snJ/(lll.l (•F.) 

Soeciiic ~eat. Gas ~ 60-F .. 1 amt. 
C; .•••••...•••..••••.•••.•••••••••. Q..;."701 caU(~l (•C.l er gru/(lb.l (•:=.) 

C" . • • • . . . . • • . . . • •• . • • • • . . . . • • . • • • • . O..z34i cat.Jt~l (•C.1 or fflJ/(ltl..l (•i=.l 

Soecific Heat Ratio. ~s &' 50-F .• 1 atm., C:;/Cv •••••• i.106 

i=!ammaole umrts in )o.ir •• • • • • • • • • • • • • • • • • • • • • • • • • • • i .s..a.a~ fbv YOiumel 

Autci gnruoo i' emoeran:re . •• . • • • • • • • • • • • . . . . . • • • • • . . es-i:. iE'C.l 
Gross Heat oi ~mcust_ion. G.as@ StrF .. i atrn. ••••••• :!15o an.J/c::.. IT.. (2!.1 c:alJc::.l 

Visc::sitY. Gas 
@ 0- C.. aun. . . • . . . . • • . • • . . . . . . . • • • . • • . 0.0073 ~ticcise 
@ ~ C... l alrl\. . • • . . •• . . . . • • . • . • • • • • • • • . 0.0084:l ~se 

Suriac~ iension@ sa·i=.. .•. .. .. ...... ..•..... .. • . . . 12...!7 avne:s/c:::n. 

lncex ot Piefrae:1on. n~ ••••••••••••••• ~ •••••• ~ • • • • • • t ~ 

OEso:lIPTION-lscoCJtYle!'W ut1de" mtld:IICI =nc:fitions is a 
·dcne::. t1~01e ~ 11.mng., unc:ita:sant occr similar to 

c::.at· g:;is.. It is snioc:-d JS ~ liQuai«I l)liJ"OMtlffl ga in -,,lin:s..-: 
unoer iu own -nicer ~• at ~xirnatay 2, ~ 
at 70•1=. 

lsccut'fls,e ,~ 
~-2-aumne 
1-&nme 

~~ 

9!U 
0.1 . 

trxz 
0.4 

Si'~FlCX!10NS~ G.as Pn:iduc:: sui:ciics t'lll<l 

9r2cs ot isccc.itYienc. Sccifi=cns uw 9i-MI be.low. 

t. Raar=i~ 

This gr:ace of iSCOc.tt'Ylene is at h hii;nest· r:,umy tnat is 
avaiiacie. A t'Yl)1QI lat curm, is 99.5% molt ,. • determined 
by treuin; i:c1nt. Purity ITIIY ywy si~ trcffl lot to I~ 
This 1T1oMeri.a1 is h.irnrsneo wnn a murnem: at pumy. 

' z. ~nio. ,_ 
i'his ;nee- ot is.c::cutVlene !\as a minimum ciurity of 99 mole 

~ A tYC)IQI U\alyS,IS IS H !olk),,,,c 

Watar tn~-n.. 
$,Jj~ a~ 
n-o&IQftl a.: 

~~ is USld in ~ic sym::ieis and in tti• cro• 
~ ct hi9ft o=ne awia1:icn ~ I: main I.Z5II is in t:,e 
i:r,:,cu.c:ion ct ~ n.cC>er wiw1 n: =mcrisa ~ 0t U'le r2w 

mauriai user:. 

TO::ClC::TY-ISCC&RVie,e is a simole as::inyziant and has .n 
•~ctic ettec: .me:, is~• ~n tne anes:::"\Ctic: ac::1on _____________ " __ ......; __ 

'"J!"q )Ji g YRHe. SP:C:ALiY G..t.Sa. IJ.IC. 
, .... ::... -------------~;.~ 
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_llfll't'OUS HSlfH Oftftf5Utlf, .. 
------------------------------------------------------------------------------tlEAl lit ffffCI$ AUD f IRU AIP 

IIIIIAl A 110111 • 
IIAIICOIIC. zs.ooo rrt1 U1NEOIA1El¥ OAIIGEROU!i 10 Liff on IIEAllll. 

AClll( fXl'OSVRf- IIIIOXICAflOII OEGJtlS lllJtl A S)Alf 01' 1111:DRlAIIOII. Ul 111111 
I 2 - I a II OUR ~ , II fA DA C II E , A II OR EX IA , U f Al( II f S S , fA I I G ll E , lE tJ CR A 111' S. V f 1111 II O 
All() RUllOrnt:ss OCCUR, fOlllll-lEO In' IIAUSEA, vo111J1110, lllAIHlllt:A, Ollll11E5S, 
AIIO UlllfR SIGIIS Of IIANCOSIS, lllEII HVERE UPOt1111Al, DACK AIIU LEO tAltl, 
IIUHUlAR IIICOORDIIIAJIOII, HJUIIIIO, lRACllflfl$ AIIU &ROIIClllllS. ArAlllY OR 
llfl IRIUll NAY tROGRESS 10 COtU. EXCIIEtlEIIJ, NAIIIA AIIU COIIVULSIOIIS OCCUR 

....,. 

'J 

..._, 

.__; 

' ) 



11~1\EIIIAIIOl NII l'AOE Ol 01= °'. 
R.1.Hl. dllJRREI> OH OltltlfU YISIOII IIH OCClJRHEll 111111 Ol'llC IIEllRIIIS, EYE 
1'>.111 /.Ill> >,IRllPIIY. COIICl:IIIRIC Yl5UAl flElOS AIIO fllUIOl'IIOIIIA, l'OllOIIEO U 
IRAIISlflll OH 1'1:Rt1A11£lll bl l11DllfS5. AClOOSIS IIAY kl:511ll Ill RAl'l0, SIIAUOII 
R(HIIUIIOII, Cl'All05IS, COnA AIIO IIYl'OIEIISIIOII. UllO JACIIYCAIIUIA, CARDIAC 
I> ! I' k f ~ s I O II A 11 0 rt R I f II ER A l II E ll H I II S A RE f O S S I D lt: A 5 lff I l A 5 l I H R A II 0 
i1v11u (l>.IIAGf AIIO OllfllH4L fAllURf OH ClRCUlAIORY CUllAl'SE. fROlUIIUEO 
>.Slll{IIIA All() r>-RIIAl OR C011f'lflf l055 Of VISlOII Ill 2-6 UAYS, AIIO l'fRtlAIIEII{ 
R{IIAl onru11c11011 HAY fOllOII llOtl-fAIAl lllfOXICAJIOII. DlJIIOIIEsS IS CAUSl:O 
>.I aoo 10 1000 rl'tt. 50,000 1'1'11 lllll l'R06ADIY CAUSE OEAIII Ill I 10 Z IIOURS. 

CIIROIIIC (Xt'OSURE- rROlOIIGEO OR RErEAlfP fXrOSVRE tlAY CAUSE SYltrIONS SUCII AS 
DIURREO VBIOII, COIIIRACIIOII oa: VISUAL fll:lDS AIIP SOt1EJft1ES, COMl'll:IE 
U IIIDIIEB. $EE t1UIAOEIIIC OAIA AIIO AIIIHU R~fROllllCf IV~ Hf EC JS llAfA 
RffERfllCfS Ill fOXICI 1¥ SECJIOII. 

flllSI All.I- RftlOVf fROl1 fXrOSUllf UEA 10 fRESII AlR 111NEOIAJElY, If IIREAIIIIIIO 
11.q SIOl'ffO, fERfORtt ARJlflCIAl REHIRAT(OII. Hff AfffCIED rt:RSOII llAfltt AtlD 
Al RESI. GEi tlEPICAl AJIEIIIIOII. . 

HIii COIIIACI• •• I 1111 I I .l 111 /II ARC o I l C. 
ACUIE fXfOSURf- COIIIACJ l-11111 LIQUID CAIi fROOUCf Dl:fAIJIIIO AIIO A 111lD DER11A-

1ll15. READllY AIISORUll IIIROUOII IIIJACJ SKIii JO CAUSE IIARCUSIS, ornc 
llfUAIIIS AIIO ACIDOSIS. . 

CIIROIIIC cxro~URf- rROlOIIOfO OR RfrEAIED 51<111 COIIIACI l'RUllUCB EClft1A, RED-
11(')~ AIID H-'l 1110. CIIROIIIC Al50Rfll0tl HAY kUUl I Ill VISUAL lttrAIRttl:lll AIIO 
Ol'IIC IIEUAIIIS. HE tlUJAOEIIIC DAIA Alll> AIIIN.U REtROOUCIIVE Efl'ECIS OAfA 
REf(REIICES Ill IOXICIIY SECTIOII. 

flH51 AID· R{tlOVf COlll>-t11IIAIED ClOlllltlO AIID 51101:S IH11fDIAIElY. UASII AffECJfD 
AR(>. 111111 SUAf OR HllP l.11:IEROEIIJ AIII> lAHOI: AHOUIIIS Of ~tAHR Ulllll 110 
lVIDEIICf Of Cllfl11CAl Rf11AltlS (Af"rlt0Xlt1Alfr'( ·5-20 UIIIUTESL 01:I tH:l>ICAl 
.l II f 111 I O II I t111 ED I A f El Y : 

lH COlll>.Cl• 
I R It I I .& II I , 

ACUIE fxro~URE· EYE COIIIACI ~lllll 11flllAIIOl IIAS CAIJSl:ll rnrEHl'ICIAl CORlll:AL 
ll5l011L III0ESII0II, IIIIIALAJIOII OR 5Klll OS0Rrll0II tlAY RESULI Ill DlllRREll OK 
(JlllfH0 v1s1011 f0Ll0Ufl) DV lllAIUll:UI 0IC rUMAllfllf Dl ltll>IIESS, IHl'll ornc 
llfUIIIIIS, fH l'AIII, AIROl'llrl COttCEIIIRfC VUUAl flflDS AIIO tllOIOl'IIOblA. 
) trrl All() ',OMO CAUSE llOl>ER H UlRJIAIIOII lei HES Of IIUIIA115 AIIO kAIDIIS 
ABl'fCI IVEl Y. 

CllllOIIIC EXfOSURf- REffAlfD OR rROlOIIOfD COIIIACJ 11AY CAUSE COIIJUIICIIVIIIS, 
VISUAl ltU'AIRl1EIIJ AS DESCRUEP AIOVf H.l'W' IUDICAIE CIIROIIIC ExrosuRE u 
l110E$ll011, IIIIUlAlfOII OR SKIii AIISORtJIOII, 

flR~I Alt>- UASII HES ltltlEDIAlfl¥ Ullll lAROf Al1OUlll5 Of UAHR, OCCA51UIIAllY 
l lfllllO lH'ffR AIIO lOUl:ll ll05r Ulllll 110 fVJl>l:IICI: Of Clll:IIICAl RU1AIIU 
IAl'l'RIIXIIIAlflY IS--20 tHIIUlfSL Off ftl:DICAl Alfftlllllll IIIMElllAfflY, 

IIIG[~IIOII• 
I-' R CO 11 C. 

HUI( fxrornRf- 11.lY CAUSE l>HAHU HfWI01~5 llf llEAOACIIE, AIIIIHEXIA, lll:Al<lll:55, 
fAIIGUt, lEG CRAltfS, VfRIIOU AIIDRl:!illEHll~55, fOllOUEll llY IIAIJ$EA, vmur­
lllG. DIARRIIEA, OUZIIIES5, AIID UIIIER SIGIIS Of IIARCOSIS. SEYElll: ADD011IIIAL, 

. ,/ 

I 



HH111:IIIAIIOLU l'AGE 0~ Of 06 
PC1,. .,1111 lEG l'AIII, IIIIHUlAlt IIICOllltlllllAIIOII, S\IEAIIIIG, IRACIIUJIS AIII> 
~l!OIICIIIIIS.l\,'.Y OCCUit. ArAllll' UR OHIRIUt1 IIA.Y l'ltOGRESS 10 Cllt1A. EXCIIEttElll. 
tlAIIIA A.110 COIIVUtSIOIIS IIAVE OCCllltREO RARHY. 11lllRRt:ll OR OllltlEU VISIOII 
I O l l O 11 f ll H I R A II S IE 111 0 R f' ER tU 111:11 I al 1110 II E S5 ll I( II O I' II C 111:11 R II I S , EYE 
n. Ill • A I II O I' 11 Y , CO II C l: 111 R IC V I S II A l f IE I () 5 A II O I' II O I ll I' II U II I A II AY O CC ll R • 
ACll>OSIS ttAY RfSUll III llAflD, SIIAllOII RfSl'IRAllOII, CYAIIUSIS, COIIA Alll> 
llll'OlfllSIOII. t\llO IHIIYCAltDIA, CAROIAC OEl'RESSIOII AIIO l'ERlfllERAt IIEllRIJIS 
ARl fO!>SUlf, AS UEll AS llVfA All() KIOIIH l>AttAGf Allll C[Rl:BllAl AIIO 
1·u111011>.Rr f0ft1A. PEA.Ill IS fOSHDlE l'ROII RfSl'lffAIOR¥ fAllURE OR CIRClllAIOR¥ 
COllAl'H. tROLOIIOEO A5111ElllA AIID fARJIAl OR COttrlEII: LOSS Of VISIOII Ill 2-, 
DAYS. AIIO tfRtlAIIEIIJ IUIIAl DY,fUIICIIOII t\AY fOllUU llOll-fAIU IIIIOXICA11llll. 

flH51 AIU- GEi tlEl>ICAl AllEIIJIOII INt1flllAlflY, If 11fOICH AJIEIIIIOII U tlOf 
lllllfOIAlfl 'I' AVAHAIILE, Allll If VICIIN U co1uc1ous, Allflif'I TO lllDUCE 
VOIIIIIIIO ll' 10UC11lt10 flllUU ID IACK Of 1111\UAf: USO OIVE SODIUM 
IICAIUUIIAtf UAKIII0 500A), Z 1EA5fD0llfUl5 1H U>iJER. 

RiACJIVtlY 

RE-'CIIVIIY• 
511.&lf Al ORPIIIARY rREUURES ur lllE 101L1110 fQHlf, ♦\ c. 
111cot1rA1UlllJIES• : · 
OXIOllEAS AIIO OlflfR t1AHRIAl5, ."fXAH'iU fOllOlf• 

tH I IIAIIOl • 
Clll OAOfDRtl AUD SOPIU11 tlYPROXIPf• EXflOSIVE flflcnoll. 
CAlCIUH CARIIIDf• VIOlflll REACflOII, 
M-'OIIESIUH• VIOlflll RUCIIOII, 
CY-lllUAIC ClllOAIPI:• VIOlfltl Rl:ACf 1O11. 
URYll lUH IIYORIDE• lt1flll5E llEAC 1011 Af 200 C. 
UOMlllf 1 1111 UISE EXOlllERMJC Rl:ACI 1D11, 
CIIROt11 C Alllll OR I OE t rou Ulf l:><rlOSI ve RUCH Dlt, 
IIICICfll l'OHIBlE fOlllflOII Ill TIIE tflESfllCI: 01' CAJAlytlC ANOUIIJS. 

DECOt1rosa 110111 
(01\DU~ 11011 fKOOUCIS IIICllJDE JOXIC/UAZARPOUS ohe:s Of fORt1ALDEIIYbE, CAfl.0011 
tlOIIOXIOf Allll CAR60II l>IOXIOf, . 

fOl YtlfRIZAI 1011• 
Ill l l IIOf OCCUR. 

MMNNNNNHHNNMMMMMMNMMMNMNNHNNNNHNMHMMHMMHHNNNHNHHNHNHNNNHHHHHHHHHHHMNHNHHHHHHHN 
COIIOIIIOIIS 10 AVOID 

IHY IE IGllllfO H 11u,, sr.UKS OR fLANf$. COIIJAlflER Hh fXl'lOIJf Ill 111:Af Of 
tll\f. VArUA f><tlOSIOII AltO l'OISOII IIAZARI> ltlPOORS, OUIIHIORS UR Ill Sl:111:RS. RUii-. 
Off IO SIUfR tUY CRUii: flkE OR EXl'LDSIUII IIAZAIU>. 

4VOID COIIIACI IHIII OR SIORAOE lHIII IIICONrAflllE ttAIERlALS, IIICllJl>JIIO JIIOSE 
llSIEP Ill lllf hP.CIIVIIY SEcnou. 



NMtlEl 0IIAIIOlllM l'AGE 05 Of Ol 
,sMMMMMM~MMMMNMMNIIMNHNNIIIIHllkllHHNNHHHHMMNNHMHMMNHHHHHHHIIHIIHHHHHkHHHH~HHHHHHHMMH 

SP ll l AIID lEH ritoCEDllRES 

0 CCU I' A I I O II Al SI' ll l • 
SIIUI Off JGIIJII0II rnuRCfS. l'ROVll)f VflllllAIIOII. UO.R RESl'lltAlllltY l'llOIECflOII. 
()U 1101 IOllCII 5rlllEO tlAlfRP.l. stor lEH If you CAIi ll11 II lllllltllll ltlS~. llSl: 
IIAllll HllAl' 10 IIEOUCf VAPORS. fOR SIU.IL HlllS, JAKE lll' lJIIII SAIIO OR OlllfR 
11011 COrlllU~llllf. AISOROEIII t1AIERIAl AIIO rlACE 11110 C0IIIAJIIEIIS fUR lAIEll 
lJ I H O S .1. l. C l O H If G II fl l A II p l Ae fl I fl A tit\ A 6L f 1 • f OR l A H G 1:R S I' II l S , D I l(f AS 
CIOH 10 Hill A$ fltJ.CllCAl 10 ttlllltllZE EIIVIROlltlflHH COIIIAl1111AIIOII. 110 
~llOl(!ll(i, flAtlB OR HARES 111 IIAZARO #.RB. l(El:f OUf Of SHIERS AIIO IIAIER 
~lllllt( f S. 

llllfll tlAIERIAl IS IIIVOLVEO Ill flRE• 
po 1101 Allft1f1 JU EXIIIIOUISII flRE UIILESS srul OR LEAK flDII CAIi DE STDl'rED. 
UH flOOOIIIG QU>-111111B Of UA\ER AS A FOO . 
.1.rn ICAI 1011 Of SOl lO Slfl.EAtlS Of 'HIER t1Al' 5fRfAI) fl RE. 
UH flOOOlllll QllAllllllB Of llA1fR 10 coot UL COIIIAIIIERS IIIVOlVEO Pl flRE. 
Afl'lY IIAffK 10 t1AlfRIAl fROU A$ fAR A OUJAIIC£ AS fUS5IDLE. 
EXIIIIOUISII UIIII l>Rl' CIIEHICAl, AlCOIIOl fOAt1 OR CA~DOII OIOXIOf. . 
OU IIOI AllOII RUii-Off IIAHR IO COIIIAt1111AU HUEfl~ OR IIAfElt SOURCES. 

\11'£11 tH,lfRIAl 1101 lllVOlVED III FIRE• 
Ulf Offll fLAt1U, SrARICS OK OIIIR IOlllllOII SOURCES AU.q. 
00 1101 ALlOU HAURIAl lO COIIIAIHll4U U~fll$ OR HAfEft SOURCES. 
,uno DIKlS FOR COllfAIIU1fllf Of srrll flOU. 
s1or lEAK If )'OU CAIi 00 If UIUIOUI RISK. 
rnOCK 001111 VAfOR$ "'"' UAIER sruv. 

.. 

- ---- -----------------------------------------,---------------------------
fROJECJIVE fqUlfHfllf 

VElll ll4IIOII• 
fROYIOf lOCAl fXIIAUH VEIIIHAIIOII OR GEIIERAL PlllJIIOII VElllllAIIOII 10 tlffl 
l'fRtllHUlE fxrosURE llf11IS. VflHllAIIOU l'1Ulft1Etll NlJSf llf E><rLos1011-r,rnof. 
AEHIUI0RI 

2000 l'rM- surrLIEP-AIR RESflRAIOR. 
Hlf·COIIIAIIIED aRfAIIIIIIG Ar.rARAIUS. 

10,000 1'1'11· ~Ul'fllfO-AIR RE$l'IRAIOR UIIII A fllll l'ACfl'IECf, llfltlfl, OR IIOOD. 
Hlf-COIIIAIIIED lkfAIIIIIIO Afl'AllAlllS U1111 A flit L l'ACl:flf:CE. 

> 10.000 1'1'11, lllCllJOIIIO lllf llllll lfVfl, z,,ooo rr11 tZ.~Y.t-
lltE C $UfrllfO-AU RfSflRAIOR Ullll A fUtl fACEl'lfCf, 11Elt1Ef, OR 

tlOOO orEIUHO Ill rosl}IVE ruHOKE f10DE Ott Ill COIIJlllUOlJ5-flOU 
IIOOE, 

flRfflG.1111110· Hlf-COlfJAlltEP DREAIIIIIIO ArrARAJU$ tHIH A ftJll fACErlfCE 
Ol'ERAJEP Ill rRESSURE-Pft1AllP OR 01 IER roslJIVE l'RE5SURE t10p1:. 

C\01111110• 
f11PlUHE tlUSI UUR lt1rERVIOUS ClDIIIIIIO AS tlECU5ARY JO AVOID Alll' i>OSSIJILIJY 

_ .• , COIIIACI llllll sotu11O11s OR t1HIS. 
GIOVO• 
\llAR_rROIECIIVf GLOVES A$ IIECfSSARY fO AVOID RfrEAtEP OR l'llOlOIIOfl) COIIJACf 

I I 

._.,, 



1111m1t1AIIOlM11 rAGE °' or °' 
111111 ~UlullOll OR tllSI, flll:ffltRl:D UAHRIALS• IIUl)'l, IIEOl'!l-rnE AIIO llltflllE flUUER 
GIOVES. . 

( H I' HO IE CI I 0111 
111.1.11 fACESIIIHO lO IIICII HllllflUtl) OR 5rlASll-fROOf 5AfEfY OOOOlES \JUERI: JllfR~ n 
R(A~OIIAalE f'ROUDlllll' Of COIIIACI ~llll llqUU, OR Mist. DO tlOl UEAll COttfACT 
IEIISB llllfll IIORl<IIIO UJIII CIIEtllCAl5 • 

.tUJIIORIZED - All lfD fl5IIER 5CIEIII ll'IC 
CJIHIIOII DAIE 1 I0/25/65 ftfVJSl(HI OAlE• 11nva, 

-ADlllllOIIAl ltlfORHAll{lll-
lllf lllfORtlAIIOII UlOU IS UlHVED Ill 61: ACCUIUIE AIIO JIEl'RE5Elll5 lllE IIESf 
lllfOIIIIAIIOII CUHJIEllllY AVAllABlf 10 US. IIOUEVl:R, Ill: tlAICE 110 UAI\RAIIIY Of 
tllltCIP,IIIADllllY Olt AIIY OfllER UARRAUIY, E><rRESS OR ltll'llED, Ullll ftl:Sff:Cl JO 
~uCII lllfORnAIIOll, AIIU lJE AUUttE 110 llADlllf¥ RESUlllllO fROt1 IIS USE, USERS 
SII0UlD ti.Hf IIIEIA OUII ltlVfSIIOAJIOIIS TO ()f,fftNfllE flll: 5~,tAllllllV Of HIE 
IUf0/111.\IIOII fOR JIIElk rARIICULAll rURfOSES, . . . 

•• 

._, 

-..; 

'.J 

...... 



ieteonone: t414l ,jJ.J350 
TWX: (910) 25:Z-:C52 ,l.lcnc:iem Ml 
ietex: 25 84J ,:.1cnc:, Ml 

ATTN: SA~:TY OI~2CTJR 
C~2"' '-iILL INC 
PO SOX i,i.,Q!J 
RESTOl'--l VA. 22Jga 
K!0_X THO"'SP".J~t 

M A T E R !' A L 

FAX: (414) 27:l~9i9 

S A F : T Y 0 A T A 

------------- IDENTIFICATION ------------------

PAGc: 

pq~~UCT ~ 15~9~-3 

c:..s ;; 67-56-1 

NA~E: ~ETHY( ALCOHOL, 99.9~, SPECTROPriOT0~ETR!C 
GRADE 

------------ TOXICITY HAZARDS----------
RT~CS: ?Cl400000 

"'!ETHANOL 
IR°-.ITATI'.JN Q.iTA 

S~~-KST 500 "1G/24H ~OD 
EY=-~ST 40 ~G MOO 

TOXICITY DATA 
ORL-H~N LaLa:428 ~G/KG 
O~L-~~N LDLJ:143 ~G/KG 
u~~-MAN LuLJ:8b8 MG/KG 
ORL-~Ai L050:562d MG/KG 
!HL-~Ar LC;0:64000 ?PM./4H 
IP~-qAi LOS0:7529 MG/KG 
rv~-~AT L05G:Zl3l MG/K5 
O~L-~US Lu50:7300 M~/KG 
IP~-~us L050:10765 ~G/KG 
sc~-~us LQSJ:9800 ~G/KG 
rv~-~us L050:4710 MG/KG 
SK~-~ST LD5u:t5?.00 MG/KG 
IPR-ReT L050:1326 ~G/KG 
IV~-R6i LOS0:8907 MG/KG 
IPR-G?G L050:3556 ~G/XG 
IP~-HA~ LDS0:9555 MG/KG 

REVIEWS, STANOARJ$, ANO REGULAT!ONS 

29ZPAK -,33,72 
uc □ s::::; 3/24-/70 

NPIRI::: 
34ZIAG 
850CAI 
GT?ZAS 
"IPIRI= 
:VHPAZ 
:VHPAZ 
TXCYAC 
EVHPAZ 
TXAPA9 
EVHPAZ 
NPIRI= 
EVHPAZ 
EVHP~Z 
E:VHPA.Z 
EVHPAZ 

l,7-4-,74 
-,382,6=t 
2,73,70 
1·=1(11),27,73 
l,7'+,74-
6lt3Zl,a5 
61.321,-55 
25,271,82 
61,321,?.5 
lo,155,71 
61,321,85 
l,7J+.,7t,. 
61,321,85 
61,321,85 
61,321,85 
61.,321,85 

ACG!H TLY-T~l 200 PP~; $TEL 250 PPK (SXIN) 85INA8 5,372,86 
MSHA SiA~OARD-AIR:TWA 200 PPM (260 MG/~3) (SKIN) OTLvs::: 3.155,71 
OSHA STlNOARD-A!~:TWA 200 PPM FEREAC 3q,z35~0,74 
NIOSH ~EL TO ~ETHYL ALCOHOL-AIR:TWA 200 PPM,CL 800 PPM/15M MMw~== 

34(1$),21S,SS 
E0 4 GENETOX PROGRAM 1980, ~EGATIVE: SHE-CLONAL ASSAY; CELL TKANSFORM.­

SA7/SHE 
EPA G:NETOX PRJG~AM 1986, NEGATIVE: N CRASSA-ANEUPLuIOY; I~ VITRO SC;-

NONHU!"!A/-1 
EPA TSCA CHE~!:AL !~VENTORY, 1986 
EPA TSCA S:CTION 8(E) STATUS REPORT SEH0-0378-0108 
E?A rsc~ TEST SUBMISSION (TSCATS) DATA BASE, DEC:~6EK 1986 
'l!JSH ANALYTICAL McT~oos: SE: METHANOL, 2000 
~E=T~ C~ITERIA FOR ?ROPOSED OSHA ~EDLCAL RECORDS RULE F:REAC 47,30~20• ez · 
ONLY S:L:CTE~ ~EG!Si~Y OF TOXIC EFFECTS OF CHE~ICAL SUBSTANCES (~TECS) 
DATA IS PR~SENTE □ HE~E. SEE ACTUAL ENT~Y IN RTECS FOR COMPLETE INFG~MA 

........ ,...... ..... ~...._.. --a---. 
~o-.--,,.-wr,• a....c.~s.,, ~,.,~ ~~c....ua. ._., 0wno~,c...·&C 
w.~,....,.1a0e4 :1•.,..w0-e1 1• .. ,• ,. ... .,..~ n..~.......,,.....,.. o-1"1•~ 
.,_,a:D ..,,,,._,. 14r:aJ "'4,e.....,q •O a..-..-w..c:,,.s ~ 0oi-w.1Jlll4'6.. ,.......,...~lf1.0 
r.....,_..,,0211•nno ·~ ,6'1J:ra10 ~ ... :.,.... ,....,....«..,..271• 1 .... ,,,....__a 
r-.- &J:xn •-<- ~ ~-, noo,t &oc,,<"', ,~-<Ill~~ ,_.. ••rna~c. ••• ~O-ll 
-A..&cQ:lUf.lU •I Ir&&: ,../\llSl '•• •<D,~11/ ,_U·IG7•,_Jn, 



! 
'• ····--

Teteonone: {4141 27:3-3850 
TWX: (9101 262-3052 Aldncnem Ml 
Tetex: 26 843 Aldnc:, Ml 
FAX: (414) 2T.l-i979 

SAFETY D A T A S H E E T Pt.GE: 

CATALOG= 15490-3 NAHE: MciHYL ALCOHOL, 99.9~, S?:CTROP~OTn,Mc:--1 = G~AOE - ·•· 

--------------- H:ALTH HA!ARO DATA---------~--
ACUT: :FC::CT~ 

~AV S: FATAL IF SwALlOwEO. 
HA~~c:uL IF !N~ALEJ □~ AeSORaea TH~OUGH SKIN. 
SY~PTSMS OF EXPJSU~E MAY INCLUDE SURNING SENSATION, COUGHI~G, 
WHEE![~G, LARY~GITIS, SHORTNESS OF SREATH, HEA0ACHE, NAUSEA ANO 
VO"',ITING. 

EXPOSU~E CA~ CAUSE: 
QAWAG: TO THE EY:S 
DA~AGE TO THE l!VER 
DAMAG~ TJ THE HEA~T 
OAMAG~ TO THE ~IONEYS 
GASTROINTESTINAL OlSTURSANCES 
~AY CAUSc CONVULSIONS. 

FIRST AID 
IN CASE OF CONTACT, IMMEDIATELY FLUS~ :YES OR SKlN W!TH COPIOUS 
AMJUNTS OF ~ATER FO~ AT LEAST 15 MINUTES WHILE REMOVING CONTA~lNATEJ 
CLJTHIN; ANO SHOES. 
ASSURE AOE~UATE FLUSHING OF THE EYES BY SEPARATING THE EYELIDS 
WITH FINGERS. 
I~ INHAL:0, R!~OVc TO FR:SM AI~. !F NOT BREATHING G!V: ARTIFICIAL 
qesP!RAT[ON. IF B~EATHING IS DIFFICULT, GIVE OXYGEN. 
CALL A PHYSIClA~. 
DISCARD CONTA~I~ATEO CLOTHING ANO SHOES. 

ADD!TT □NAL !MFJRMAT! □N 
METHYL ALCJH~L ~AY nE FATAL OR CAUSE BLINDNESS IF SWALLOWED. CANNOT 
BE MACS NO~-?JISONOUS. 

-------------PHYSICAL DATA -- ----------

ME~ TING PC!~T: -~8 C 
BO!LI~G PCI~T: 6~.b C 
SPECIFIC GRAVITY: 0.791 
VAPOR OE~S!TY: t.l 
VAPOR PRESSURE: 97.68 MM ; 20 C 

---------- FIRE ANO EXP~OSION HA!~RO OATA 
AUTO IGNITlON TE~P.: 725 F 
LJWE~ EXPLOSION LEVEL: 6.0i 
UPP!R EXPLCSIO~ LEVEL: 36.0~ 

FLASH POI~T: 52 F 
EXTINGUISHING MEDIA 

CAR~ON DIOXIDE, ORY CHE~ICAL POWOERt ALCOHOL OR POLYMER FOAM. 
SPECIAL FIRE F!GHTI~G PROCEDURES 

WE~R SELF-CONTAINED BREATHING APPARATUS ANO 'PROTECTIVE CLOTHING TO 
P~EVF.NT CO~TACT WITH SKIN ANO EYES. 

UNUSUAL FIRE ANO EXPLOSION HAZARDS 
EXTRE~ELY FLAMMAoLE. 
VAPOR MAY TRAVEL CONS!OERABLE OISTl~CE TO SOURCE OF IGNITION AND 
!=LASH SACJ<. 

------------ REACTIVITY DATA 
INCQMPAT!B!L!T!ES 

ACIDS 
AC!D C~LOR!DES 
ACID ANHVOR!DES 
OX!O!Zt"IG AGeNTS 
iU?OUCI"IG AG2NTS 
AL:<ALI M:TALS 
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-~ATcRTlL S A F E T Y 0 A T A 

ieieonone: (414\ zn.::;aso 
iWX:. (910\ ,52·3052 Atanc:iem Ml 
ieiex: ,6 s.43 ..i.tanc:i Ml 
FAX: (414) :ZT.l-1979 

S H : E T 

C~T~LO~ ·= 15~~0-3 NAME: METHYL ALCOHOL, 99.9=t S?ECTRaPHCTC~~r; 
Gr\AOE 

HAZiRQJUS CJMS~STIJ~ OR DECO~POSITION PRODUCTS 
Toxr: FUMcS -:;:: 

C~~SON ~ONOXIDE, CARSON DIOXIDE 

-------------~ S?ILL OR LEAK PROCEDURES-------
ST!PS TO e; TAKE~ IF MATERIAL rs RELEASED OR SPILLED 

EVACUAT: AREA. 
s:.;l.JT OFF ALL S:JURCES OF IGNITION ... 
WEAR seLF-CONTAINEO 3KEATMING APPARATUS, RUBBER BOOTS ANO HE~VY 
Ru3?.::~ Glaves. 
C0VE~ ~ITH ORY-LIME, S~~D, OR SODA ASH. PLACE IN COVE~EO C □NTAINE~S 
USI~G NON-S?AKKING TOOLS ANO TRANSPORT OUTDOORS. 
VE~TILATE A~EA ANO WASH SPILL SITE AFTE~ MATERIAL PICKUP IS COMPL:ic. 

WASTE DISPOSAL ~ETHOO 
9U~N IN A CHE~ICAL INCINERATOR EQUIPP~J WITH AN AFTER5URNE~ !NO 
SCRU3BE~ BUT EXERT EXTRA CARE IN IG~ITING AS THIS ~ATE~IAL IS H!GHLY 
FLAM"'ASLE. 

O~SERV: ALL FEOE~AL, STATE~ LOCAL LAwS. 

-- P~ECAUTIONS TO 6€ TAKEN IN HANDLING ANO STOR~G= --

W:AR APPROPR!AT~ NIOSH/~SHA-APPROVEO R:S?IRATOR, CHEMICAL-RESISiANT 
GLJVES, SAF:TY GOGGLES• OTHE~ PROTECTIV: CLOTHI~G. 
~ECHANICAL EXHAUST RECUIR~O. 
SAFETY SHQ~~~ ANO EYE 6ATH. 
DO NOT Or\EATH~ VA?Q~. 
AVOID CJNTACT ~ITH EYES, SKIN ANO CLOTHING. 
AVOID PROL□N~cD GR REP!:AfED EXPGSURE. 
00 NOT USE IF SKIN IS CUT OR SCR~TCHED. WASH THOROUGHLY AFT:~ 
HANDLING. 
PIJISiJN. 
KE!:P TIGHTLY .CLOSED. 
K~:P A~AY F~OM HEAT, SPARKS, ANO OPEN FLAME. 
HY~ROSCOPIC. 
STORE IN A COOL DRY PLACE. 

--------- AOOIT!ONAL PRECAUTIONS ANO COMMENTS----
NOT APPLICABLE 

T~E ASOVE INFORMATION rs 9ELIEVEO TO BE CORRECT BUT OOE5 NOi P~RPORT 
TO oE ALL INCLUSIVE ANO SHALL BE USED ONLY AS A GUIDE. ALDRICH SHALL 
NOT BE HELD LI~BLE FOR ANY DAMAGE RESULTING FRO~ HANDLING OR FROM 
CONTACT WITH THE ABOVE ?RODUCT. SE= REVE~S2 SIDE OF INVOICE OR PACKIN; 
SLIP FOR ADDITIONAL TE~~S ANO CONDITIONS OF SAL: • 
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Specialty G~ 
Material Safe 

Data She 

EMERGENCY PHONE (8001 5%:-1:174 

IN PENHSYt..VANIA (8'>01 :ZZ•tol2 

JJR PRODUCTS .lH0 CMEMlc,J.S. INC. 

aoxs:a 

l PRODUCT MAIIE 

ISOSUTILENE 

TRADE NAME .um S'TNCNYIIS 

lsobutylene • 

l CAS _,,s-1,-7 

.ll..1..!'.NTOWN. JtA 11105 

(2'1.5} '-&1-US'7 
CMEMIC.,.L. MAME J.HD S'TMOHTIII 

lsobutylene. lscbutene, 2-Metnyiprocene · I 
ISSUE DATE 

_ ANO REVISIONS 04/78, 06/85 I FORMULA l CMEMIC.\L FAIIU.Y 

(iscl C .. H. I AlJcene 

HEALTH HAZARD CATA 
TIME WEIGHTED AVERAGE OP0SURE UIIIT 

See· last page. 

SYMPTOMS OF OJ><:lstJRE 
Inhalation: Moderate concentrations which exciude an adequate supi,ly ot oxygen to tne lungs cause dizziness. 
drowsiness and eventual unconsciousness. It aJSQ has a very mild anesthetic ettec:: which mignt cause lack ot 
coordination or lessened mentat alertness. 

Skin and Eye Contac:: It is mildly initating to mucous membranes. Cue to its rapid rate ot evaporation. iscbutylene 
can cause tissue freezing or frostbite on contact. 

TOXJC:t>LOGIC..t.L PROPERTIES 

lscbutylene has a very mild anesthetic effect. however. the major heatth hazard is the exdusion of an adequate 
supply of oxygen to the lungs. 

Frostbite ettec:-.s are a ct,ange in color ot the skin to gray or white possibly followed by blistering. 

RECOMMENDED FIRST .UC TRU.TMENT 

PROMPT MEDICAL ATTENTION IS REQUIRED IN AU. CASES OF OVEREXPOSURE TO ISOSUTYLENE. RES­
CUE PERSONNEL SHOULD SE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS ANO MUST SE 
AWARE OF EXTRE.lJE FIRE ANO EXPLOSION HA.ZARO. 

Inhalation: Move exposed personnel to an Ut1ccntaminated area. If not breathing. give artifidaf respiration. prefera­
bly mouth-to-mouth. If breathing is difficult. give oxygen. Medicai assistance shcukt be sougnt immediately. 

Skin ~ntact or Frostt:lite: Remove contaminated dotning and flush aff eded areas with luKewarm water. 00 NOT 
USE HOT WATEFI. A physician should see tne patient prompUy if the cryogenic "?)um'• has caused blistering ot 
tne sk.in or deei:, tissue free.zing. · 

lnf011N110n c:omainec in tnrs matena.t ufety data sneet is ofle,ed ~ c:narge lot use by tectvlleally quaJ&t'Mld c,erscnnel ac U'Wit 
diSCl'etion .and nsa. All su1emen1s, tecnnal infom,,auon and r~ c:=ntaaned hefew, are caMCS on tesu and caia wncn 
we 0ef-e to oe re11a.01e. OIJt tne .te=a'acy 01' ccme>1e1eness ineteot is net guatalllftd anCI no wananty ot •"Y kind IS mac. wnn 
resl)ed 1nere10. TIiis inlorma11on is not inter,oeo u a lieenSa to ooerate IJnd« c, a r~ to p,a=ce or~ any patem 
01 tnis Company or otners ccvenng any p,cc:ess. ~ ol fflCtter or UM. 
S.nc:e tne Comp.any sn.aa n.ave no c:ontrol of ll'WI use of the pr00Jct deSa'10ed IWein. Ulle ~ assumes no ~ fot l,ess or 
c:amage inamecs lrom IN pr~ ot m;,,09« UM of ~ prCducl.. 

! 
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HAZJ.RCOUS MIXTURES OF OTHEJ:t UQUICS.. SOUCS.. 091 0.ASD 

lsooutylene is natnma.ble over a wide range in air. 

PHYSIC.AL CATA 

BOILING POINT I UQUID OEkStTY AT BOIUHQ POINT 

19.6°F ( - 6.9•C1 39.1 lb/ft3 (626 kg~ 

VAPOA PRESSURE @ 70°F (21. 1•q • GAS DEkStTY AT~, 1 -
39 psia (269 kPa) 0.148 lb/ft3 (2...~ kgjml) 

~UJBIUTY IN WAT!JI FREEZ1NG POINT 

ln~luble - 220.S-1== ( -140:C, 

APPORAHC, AND ODOR 

Ca1or1ess oas with an unoleasant odor similar 10 that whid'I is emitted when.burning an1hnJcite coal. 

F1RE ANO O?LOSION HAZARD DATA 

• FUSH POINT (Met.l\od I.IHd} AUTO taHmON 'raMPERA1'1JM FUMMABL! LIMITS% &Y VOLUME 
See last page. 86s-f'(4SS•C) La. ,.a uu 9.6 

EXTINGUISHIHQ MEtllA I a.a:nuc.u. cu.ssiFtc.\TION i 
Water. cart,on dioxide. dry chemicai Cass 1. Giouc nots~ 1 

SPECLlL FlRE RGHTIHG PROCf:CURES 

Keep cylii:,der{s) cool wrth water spray from a distance. If possible without risk. move cyfinder(s) away from f1te area. tf 
possible wrthout risk. stop ttle flow of gas to a fire. Allow gas fire tc bum itself out. (C:xttinued on last pa~-e.) l 

UNUSUAL. FlRE J.HD EXJ'l.OSIOH HAZAACS I lsooutylene is denser than air and can travel considerable distancas to an ignition source and flash cacx. CyHn-
der(s) may explode or vent when exposed to fire. i 

I 

REACTIVITY DATA 

STAau .. rrt I ccN0m0HS To Avom I 
Un~ I 
StMMe X I I 

IHCOMPATIIIIUTY (Materials to•~ I Oxidizers I 

HAZ.I.ROOUS DECOMPOSiTION PRODUCTS I 
None i 

HA::UACOUS POl.YMERIUTIOH I coNomoHs To AVom i 

May Occw I i 
W'lll Noc I X I I OcCVf' 

SPILL. OR LEAK PROCS:DURES 

STEPS TO 8€ T.t.K!H IN C.ISE IUT!JUAL!S RELEASED OR SPfl.Ll:D I 
Evacuate all personnel from affected area. Use appropriate prctedive equipment. If teak is in user's ~uipment. be 1 

certain to purge piping witn an inert gas prior to attempting repairs. If leak is in ccntainer or ccnwner vatve, catl i 
tne .. 800" emergency phone number listed herein. \ 

WASTE OISPOSA1. METHOD 

All Federal, State and Local regulations regarding healttl and poaution should be foilowed in waste disposal. Con­
tac: Air Products fer specific recommendations. Co not dispose of unused quantities. 

(~ntJnued on last page.) · 

CA.irPTodl.ldS.lnd~.h'tc:.1sa!: 



• AESPUU.TCRY PROTEC':'lCN ~ rn,.1 Positive pressure air line wittt maSK or sett~ed creaming apparaws 
should be available for emergency use. 

V£.HT1U.TI0" 

Hood with forced ventilation 

PROTECTIVE GLOVES 

Plastic or rubber 

EYE _PROTEcnON 
Satety goggles or glasses 

OTHER PROTECTIVE EQUIPMEH'T 

L0CU. .EXHAUST 

To prevent ac::::.JmtJiation a.cove the LE!.. 

ME~AHtC..1£. ~ 

In ac:::crdanca with electricaJ codes 

Safetv stioes. safetv shower. evewash .. fountain." 

S?EC2AL PRECAUTIONS~ 

SPEC?AL USEUNC INFORMATION 
DOT Shipping Name: Wquafieo petroleum gll$ DOT Hau.rd Cass: Flammacle gas 
DOT Shiooino Label: Ftammaofe gas IC No.: UN 1075 

SP£Cal. HANDLING RECOMMENDATIONS 

I sncw. 

- Use only in well•ventilated areas. Valve protedion ~s must remain in place unless container is sec:.zred with 
,alve outfet piped to use point. Oo not drag. slide or roll cylinders. Use a suitable hand trudc for cylinder move­
-nent. Use a pressure reducing regulator wnen connec:ting cylinder to lower pressure ( < 250 psig) piping or sys­
!efflS. Oo not heat cylinder by any means to increase the discharge rate of product from the cylinder. Use a died( 

,alve or trap in the disdlarge line to prevent hazardous back flow into the cyiander. 

=or additional recommendations consult the Air Products Specialty Gas C.itatog Safety and Technical Information 
3ection or ~mpressed Gas Association Pampt'llet P-1. 

iPECal. STORAGE RECOMMENOATIONS 

~rotect cylinders from physical damage. Store in cool, dry. weil•ventilated area of non-combustible constru<:-jon 
!way from heavily trafficked areas and emergency exits. Do not allow the temperature where cylinders are stored . 
o exceed 130°F (54°q. Cylinders should be stored upright and firmly secured to prevent falling or being knoeked · 
,ver. Full and empty cylinders should be segregated. l)se a .. first in-first out·· inventory system to prevent full cyl­
nders being stored for excessive periods of time. Post '"No Smoking or Open Flames'" signs in the storage o.r use 
trea. There should be no sources of ignition in the storage or use area. 

:or additionaJ recommendations consult the Air Products Speciatty Gas Catalog Safety and Ted'lnicaflntormation 
iection or Compressed Gas Association Pamphlet P-1. · 

>PECL\&. PACXACIHC AECOMMENOA.TIONS 

tsobutylene is noncorrosive and may be used with any common struduraJ material 

)THEA RECOMMENDATIONS OR PREC.lUTIONS 

~rth-ground and bond all lines and equipment associated with the iscbutylene system. Electrical equipment 
.noufd be non-sparking or explosion proof. Compressed gas cylinders should not be·refilled except by qualified 
,reducers of compressed gases. Shipment of a compressed gas cylinder which has net been filled by the owner 
>r with his (written) consent is a violation ot Federat Law (49CrR). 

-Va,-,s Go,,emment •oenaes (i.e.,~ of Tr~t10n. Oc:uoaUONII S.tety and Munn AdministratlOl'I, Foocs and ONg 
AdmlfflstratJOn and oinen1 may na .. s;>ecfic regulluons concemug ll'le 1tanspcnauon, IW'\dlin9. S10raQe or UM ot 1l'ld produc:: wncn 
wlil not C)e reflectecl in lnlS d.ata sne.t. TN Q4tcl'IW SIIOUid r..- U'leSe r~ulallCnS to enS&Re tnat 1'4 is in ti.Ill~-



~c..s~ 
AU Produds and ClernaJs. Inc. 
13oK 531. J.JlentoWn. PA 18105 
(215)41-c:57 

TIME WEIGHTED AVERAGE EXPOSURE UMrT (Continued) 

AJR f ... 
PRODUCTS!::,; 

lscbutylene is defined. as a simple asphyxiant. Oxygen leYets should be maintained at greater than , a molar per. 
cent at normat atmospheric pressure which is equivaJent to a partial pressure 0f 135 mm Hg. (A~H 1984-a.s) 

Ft.ASH POINT (Method Used} (Continued}. 

-1059F ( - 7S9q Cosed Cu;, 

SPEC1AL ARE AGHTING PROCEDURES (Continued) 

_ Ventilate low areas where ftammable or explosive mixtures may term. 

WASTE 0IS?OSAL METHOD· (Continued) 

Return the-propeny labeled shipping container :to Air Pf0duds fCt' disposaj with valve(s) tigt,tly dosed. outiet 
seaJ(s) secured anc1. vaJve protection cap in piace. For emergency disposa1 assistance. caU the "800 .. emergency 
phone· number listed herem. 

Pftftted ,n U.S.A. 




