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O&M MANUAL 

LEACHATE STORAGE FACILITY 

Lindley South Landfill 

I, 1. GENERAL DESCRIPTION 

The Lindley South Leachate Storage Facility serves the Lindley Landfill, Steuben County, as a 
J leachate storage and transfer facility prior to shipment to the Bath Leachate Treatment Facility for 

treatment and disposal. In 1997 the existing leachate storage facility was upgraded to increase its 
storage capacity and improve operations. 

0 
1.1. Normal Operation 

1C The upgraded Leachate Storage Facility consists of an underground storage tank, above ground 
storage tank, Pump House, truck loading pad, related piping and auxiliary equipment. The Pump 
House contains three sets of pumps, including two Leachate Transfer Pumps, two Tank Fill 

I Pumps and duplex sump pumps. The underground tank was retained from the previous leachate 
collection facility and is reused in the new facility. The above ground tank is equipped with a 
secondary containment system consisting of a containment wall, floor sump and associated piping 

r- connecting the sump to the duplex sump pumps. 

Leachate is conveyed to the underground storage tank by gravity using three perforated leachate 
er collection pipes. The underground tank is equipped with an ultrasonic liquid level sensor. When 

the leachate level in the underground tank reaches a preset elevation, one of the two Tank Fill 
Pumps automatically transfers leachate to the above-ground storage tank. The Tank Fill Pump 

I controls were designed to operate the pumps up to the high leachate level of 28 feet in the above 
ground tank. Manual operation of the pumps is also possible, however, operators' supervision 
is required to avoid overfilling of the above ground storage tank. 

+I 
Two Leachate Transfer Pumps are provided to transfer leachate from the above ground storage 
tank to a tanker truck for shipment to a treatment facility. The Leachate Transfer Pumps are 
operated manually by a truck driver, one pump at a time. There is a Pump Control Panel 
mounted on the front outside wall of the Pump House to select a pump and to StartIStop its 
operation. The duration of each pumping cycle must be controlled using the level sensor readings 
and truck fi l l  gage to avoid truck overfilling. 

In the event of accidental leachate spil Is, above ground tank leaks, and to collect contaminated rain 
and snow water from the truck loading pad and secondary containment, there is a leachate 
collection system that will convey contaminated liquid to a sump located in the Pump House. 
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2. INVENTORY OF EQUIPMENT a 

The major items of mechanical equipmen: and their corresponding specifications and capacities - 
are listed below: r 

Manufacturer 
Model: 
Size: 
Rated Capacity : 

Seals: 
Motor: 
Power: 

Peerkss 
8796,, self priming 
1 112 x 1 112 - 8 
30 gpm @ 38-feet TDH 
80 gpm @ 24-Feet TDH 
Mecl/anical, A.E.S. Engineering, Model SCOS 1 
1.5 YP, 1800 rpm, TEFC 
230\, 1 phase, 60m Hz 

2.2. Leachate Transfer Pumps 

Manufacturer Peerkess v 

Model: 8 196MT 
Size: 4 x 6 -10 

C 
Rated Capacity: 500 tjpm @ 20.5-feet TDH 
Seals: Mecf+anical, A.E.S. Engineering, Model SCOS 1 
Motor: 5 HP,, 1200 rpm, TEFC 
Power: 230Vq, 1 phase, 60m Hz w- 

2.3. Sump Pumps 

Manufacturer 
Model: 
Size: 
Rated Capacity: 

Motor: 
Power: 

Peerlgss 
LGL.- 2 
2-incli 
60 arm @ 20-feet TDH 
30 gprm @ 40-feet THD 
1 HP, 1800 rpm, TEFC 
230V,, 1 phase, 60m Hz 



- 2.4. Storage Tank 

d Manufacturer 

I Model: 
Size: 

Rated Capacity: 
Secondary containment: 
Containment capacity : 
Construction: 

2.5. Ultrasonic Level Sensors 

Manufacturer 
Model : 
Location: 

Aquastore 
2034 
20-feet nominal diameter 
33-feet nominal sidewall height 
75,000 gal Ions 
19-feet nominal sidewall height 
62,600 gallons 
Bolted, glass-coated 

Milltronics 
HydroRanger, Programmable Level Control 
Underground tank 
Above ground tank 

3. OPERATION OF LEACHATE STORAGE FACILITY 

The Lindley South Leachate Storage Facility was designed to provide operational flexibility as 
described in the following sections. 

3.1. Tank Fill Pumps 

The pump control panel located in the Pump House allows the following modes of pump operation 
selectable by Hand-Off-Auto (HOA) switches (one for each pump): 

a. In the Auto mode the following automatic pump controls are active: 

LeadILag pump alteration 
Start/Stop control utilizing a 4-20mA signal from the ultrasonic underground tank level 
sensor. Dual pump operation is provided at higher underground storage tank levels. 
Pump emergency shut-off if leachate level in the above ground storage tank reaches 
28 feet. 

b. In the Hand mode the pumps can be turned OnIOff by an operator. 

c. In the OFF mode the pumps do not operate. 

An ultrasonic level sensor in the underground storage tank was programmed as follows (the levels 
can be field modified by the operators if needed): 
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1.5 feet 

These levels are displayed on the control panel of the Tank Fill Pumps under a label "Leachate 
Pump". The leachate levels in the above ground storage tank are also displayed on the same panel 
and are labeled "Above ground". The rpntrol panel contains two HydroRanger panels that 
display the above levels and allon manuallprogramming of the level settings. For programming 
instructions the operators should refer to \he manufacturer's operation manual. 

Pump Action 

Both Pumps Off 

Lead Pump On 

( 2 5  feet ' 

At the operator's discretion, the Tank Fill Pumps can be run manually by turning the 
HandtOfftAutomatic (HOA) swi~rch to I-&and. The operator should be cautioned that during 
manual operation the above grourd storagt: tank could be overfilled, therefore the leachate levels 
in both tanks must be constantly monitore:d. 

Lag Pump On 

There is no remote annunciation of an alar~n when the Tank Fill Pumps reach the high liquid level 
in the above ground tank, regardless of tht: Auto or Manual mode of operation. In this case, the 
pump controls will not allow further transfpr to the above ground tank. Therefore, an immediate 
transfer of leachate to a tanker t w k  is required. Otherwise leachate from the underground tank 
may flood the surrounding area if the undpground tank's leachate level continues to rise. 

The discharge pipe from the Tank Fill h,mps also serves as a discharge header for the duplex 
sump pumps; for more informa~rion on gimultaneous operation of both pumps refer to the 
paragraph on the sump pump operation. 

3.2. Leachate Transfer Pumps 

The Leachate Transfer Pumps ars manuaQlly operated by truck drivers from the control panel 
located on the outside wall of the b m p  Hcwse, northeast comer. There is an automatic butterfly 
valve in the pump discharge header; the ~a lve  must be open immediately prior to a Leachate 
Transfer Pump start-up and closed at the pnd of pumping. The electrical controls in the pump 
control panel are interlocked with the valhe controls to maintain required automatic sequencing 
of the pumps and valve. To tranqfer leadlate from the storage tank to the tanker, the following 
procedure must be followed: 

a. Select pump No. 1 or 2 using tihe pump, selector switch. Manually alternate pumps each time 
a truck is filled. 



b. Record liquid level in the above ground storage tank (level indicator is located in the top center 
of this panel - reading is in feet). 

c. Pull mushroom style button to start the pump, make sure that the light indicating Valve Open 
position comes on to verify valve opening. 

d. The selected Leachate Transfer Pump should automatically start filling a tanker. It will 
continue operating until the tanker gets full or the tank leachate reaches the low elevation of 
3.5-feet and the low level light comes on. 

e. When tanker truck is full, (as determined from a truck f i l l  gage) push the mushroom button 
to stop the pump. The valve will then close automatically and flow of leachate will stop. 

f Record leachate elevation in the storage tank and the amount of gallons transferred based on 
the Leachate Storage Tank Capacity Chart. 

The pump control panel receives a signal from the above ground tank ultrasonic level sensor and 
displays a low water level alarm light, high water level alarm light, and continuous reading of the 
leachate level in the tank. There is no remote annunciation of an alarm condition in the tank, 
therefore the tank should be inspected daily to verify the tank fill status and pump operation. 

To keep track of the amount of leachate removed from the tank and shipped to the Bath Leachate 
Treatment Plant, each truck driver is required to fill a "delivery slipn documenting the Leachate 
Storage Tank levels prior to and after withdrawal, and a corresponding number of gallons of 
leachate. The "delivery slip" is then presented to the Bath treatment plant operator upon the 
truck's arrival. The Bath Treatment Plant keeps the records of the amount of leachate treated and 
prepares monthly reports. 

Accidental leachate spills and rain and snow water collected within the truck loading pad and 
secondary containment drain to a sump located inside the Pump House. The sump contains a 
duplex sump pump system, related piping and valves to automatically transfer the sump content 
to the above ground storage tank via the discharge header of the Tank Fill Pumps. 

The sump pumps are controlled by the Sump Pump Control Panel and level probes and operate 
in a typical duplex pump manner as described below: 

a. When liquid level in the sump rises to a predetermined level, the lead pump will turn on and 
operate until the level in the sump decreases to an "All Off" point. If the influent flow 
exceeds the single pump capacity and the level continues to rise, the lag pump will come on. 
Both pumps will operate until the "All Off" level in the sump is reached. 

b. The pumps are alternated automatically. 
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c. There is also a Hand/Off/Autqmatic (I$OA) selector switch in the Sump Pump Control Panel 
which allows manual operatioill of the pumps. Caution should be observed when operating in 
this mode as the pumps will run dry and damage may occur. 

The discharge header from the sulrnp pumps is connected to the discharge header from the Tank 
Fill Pumps; both headers are eqllipped yith shut-off and check valves to allow simultaneous 
operation of all pumps, if necessqry. 

4. FROST PROTECTION 

The above ground tank is equipped with p mixer to prevent freezing of the tank contents. A 
thermostat mounted on the East outside wall of the Pump House turns the mixer on when ambient 
air temperature falls below 35 d ~ r e e s  F. The mixer is powered by a submersible, explosion 
proof motor. 

All above ground suction and discharge piws to the above ground storage tank are heat traced and 
insulated. 

5. INSPECTION AND MAIN'Il'ENANqE 

5.1. Inspections 

Facility inspections will be performed quaqterly , in conjunction with the quarterly site inspections 
of the landfill cap. During the inqxctions, $e pumps and control panel will be examined to verify 
proper operation and settings. The overall facility will also be examined for leakage at fittings, 
mechanical joints, or around the base of t$e storage tank. Any observed leakage of mechanical 
systems will be repaired promptlh. 

5.2. Sampling Procedures 

Leachate sampling will be performed quarjerly, consistent with the current sampling procedures 
implemented at the Lindley Landfill facili\y. Sampling will be comprised of three routine events 
and one baseline event annually. Samplesiwill be extracted from the underground storage tank 
within the landfill limits. 

5.3. Health and Safety 

The C&S Engineers, Inc., health and safety plan from the South Landfill closure project is 
appended to this manual under Appendix A:, and is included for reference only. Health and safety 
considerations for those activities that on-!,ite personnel may be engaged in during the quarterly 
inspections and sampling must be addressql in site-specific Health and Safety Plans prepared by 
each contractor entering the site. 



5.4. Operations and Maintenance 

The Operation and Maintenance Manual submitted by the Contractor, Orchard Earth & Pipe 
Corp., for the Leachate Storage Facilities at the Lindley South Landfill, includes manufacturers' 
information on the following equipment: 

Heat Trace System for the above ground pipes 
Ultrasonic Level Monitors 
Leachate Storage Tank 
Pumps and Control Panels 
Pressure Gauges 

The above manuals should be consulted for detailed information on maintenance requirements, 
troubleshooting and repairs. 
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APPENDIX A 



NOTIFICATION OF APPLICABILITY 

The following Health and Safety Plan was 
prepared by C&S Engineers, Inc., in May 1998 
for their employees and certified specifically for 
the administration and inspection of the Lindley 
South Landfill closure construction performed 
from June 1998 through October 1998. 

Future activities at the site must be performed in 
accordance with individual site-specific Health 
and Safety Plans prepared by each contractor 
entering the site. The use of any portion of the 
following Health and Safety Plan in connection 
with any such future activity, or incorporation of 
any part of this plan into any other document 
without the express written consent of C&S 
Engineers, Inc., is strictly prohibited. 
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C&S ENGINEERS, INC. 
HEALTH AND SAFETY PLAN 

SECTION 1 - GENERAL INFORMATION 

The Health and Safety Plan (HASP) described in this document will address health and safety 
considerations for all those activities that personnel employed by C&S Engineers, Inc., may be engaged 
in d&hg c6nshction of the engineered cap at the Lindley South Landfill in Steuben County, New 
York, and will be implemented by the Health and Safety Officer (HSO) during site work. 

Compliance with this HASP is required of all C&S personnel who enter this site. The content of the 
HASP may change or undergo revision based upon additional information made available to the health, 
safety, and training (H&S) committee, monitoring results or changes in the technical scope of work. 
Any changes proposed must be reviewed by the HBrS committee. This HASP was written specifically 
for those employees of C&S Engineers, Inc., and is not intended for use by others. 

The construction contractor for the project is Tug Hill Construction, Inc., of Felts Mills, New York. 
All site control and project safety issues shall be coordinated through the construction contractor. 

Project Manager: 
Work Phone: (315) 455-2000 

Site Health and Safety Officer: 
Work Phone: (607) 523-8873 

Emergency Coordinator: 
Work Phone: (607) 523-8892 

v 
Fire Department: 

Ambulance: 

Police: 

Hospital: 

Poison Control Center: 

Oil Spills and Hazardous Material Spills: 

James Dickens (C&S Engineers, Inc.) 

John Virginia (C&S Engineers, Inc.) 

John Virginia (C&S Engineers, Inc.) 



v 
C&SI ENGINEERS, INC. 

I@ALTH AND SAFETY PLAN 

SECTION 2 - HEALTH ANID SAFEITY PERSONNEL - 
2.1 Health and Safety Persopnel De$gnations 

The '!followk3 information briefly dpribes the health and safety designations and general 
responsibilities which may be employed for the Lindley South Landfill engineered cap construction 
project. 

2.2 Project Manager 0 I 

The PM is reqmnshle for the overall pmrect including the implementation of the HASP. Specifically, 
this includes allocating adequate manpoyer, equipment, and time resources to conduct site activities - 
safely. 

2.3 Health and Safety Offices (HSO) I 

The HSO is the person on-site raponsible for assuring that personnel under direction comply with the 
requirements of the HASP and that perspnal protective equipment needed for site work is available. w 

2.4 Emergency Coordinator 
m 

The Emergency Coordinator is respon@le for implementation of the Emergency Plan as presented 
in Section 13 of this HASP, e~tablishnsent and supervision of the emergency response team, ar 
conducting training programs fm p e r s o ~ l  assigned duties on the emergency response team. w- 

SECTION 3 - PERTINENT ,'SITE Ib&'ORMATION 
., 

3.1 Site Description I 

The Town of Lindley Landfill i,s a total ,of 123 acres in size and is located in the Town of Lindley, 
Steuben County, New York. The Lindlqy South Landfill is a 16 acre section of the overall landfill, - 
situated on the south side of Gibson R+ and approximately 4,000 feet west of Glendenning Creek 
Road. 

I 

The engineered cap construction project i s  a heavy civil construction project involving the installation 
of a synthetic liner cover, a g , ~  venqg system, and soil protective/topsoil layers. The project 
includes the installation of a gralvel servb road and a perimeter fence. w 

3.2 Site History 
I) 

Waste disposal operations begal at the Lindley South Landfill in 1977. Disposal methods were 
reportedly with written approval of NYSI?EC and generally ih accordance with accepted practices at 
that time. Municipal solid wate mate@ was accepted at the site from 11 towns within Steuben * 
County between 1977 and 19813. In qddition to municipal waste material, industrial waste w - 



C&S ENGINEERS, INC. 
HEALTH AND SAFETY PLAN 

reportedly disposed of by the Coming Glass Works Company during 1979 and 1980, including lead 
fines, calcium fluoride sludge, and asbestos material. All landfd activities were stopped at the site 
in 1983 when the maximum capacity of the landfill was reached. Upon completion of the landfill 
activity, a 2 foot thick cap of natural material from the site was placed and seeded. 

Although the landfill is unlined and there were no leachate collection, removal, or storage provisions 
incorporated into the landfill's original construction, a retrofitted leachate collection and storage system 
was installed in 1986. The system consists of &inch diameter perforated PVC piping enclosed in 
crushed stone buried within the waste mass along the North and East edges of the landfill, and 
interconnecting with the existing French drain system previously installed in 1978 along the south side 
of the landfd. 

As a result of a Phase II site investigation completed in 1990, which identified potential leachate 
contamination and migration proximate to the site, the Lindley South Landfill was subsequently 
classified by the NYSDEC as a Class 2 Site (Site No. #851008) on the New York State Registry of 
Inactive Hazardous Waste Sites. In April 1995, Steuben County entered into an Order on Consent for 
the completion of a Remedial Investigation/Feasibility Study and appropriate remedial efforts at the 
site. This project is being performed as a result of the Remedial Investigation/Feasibility Study 
findings. 

SECTION 4 - HAZARD ASSESSMENT AND HAZARD COMMUNICATION 

The most likely routes of exposure during construction activities include skin absorption and inhalation 
due to exposure to leachate and gases, and limited exposure to waste, during site intrusive activities. 
The chemical hazards which may be associated with site activities were determined through 
examination of historical analytical data from groundwater, surface water, sediments, leachate, and 
air emission samples. A copy of the analytical data is presented in Appendix A and available Material 
Safety Data Sheets (MSDS) for these parameters are provided in Appendix B. 

Mechanical hazards associated with heavy equipment must be recognized at the site. Additionally, 
physical hazards must be recognized. The ground surface may be littered with sharp objects such as 
scrap metal and glass, and the possibility of tripping or falling exists in most areas. During warm 
weather, contacts with vectors such as bees or wasps is also a concern. 

It is assumed that site workers have the potential to be exposed to concentrations of hazardous 
substances. Relatively low concentrations of several hazardous substances have been identified in 
various media samples obtained from the site, including leachate, sediments, groundwater, surface 
water, and air. It is difficult to draw a correlation between the concentrations of contaminants found 
in one media and the potential for exposure to these contaminants to site workers. However, their 
presence may indicate that some potential for exposure to these compounds exist, and the requirements 
for protective measures and monitoring of exposure is based on this potential. Pertinent information 
regarding various hazardous substances identified is discussed below. 
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Benzene, CAS number 7143-2-Eenzene i,n its pure form is a colorless liquid with an aromatic odor. 
It is flammable and highly toxic. It is nqt expected that benzene will be present in a pure form but 
rather in low concentrations in W parts per billion range in the landfill. Benzene is classified as a I) 

potential human carcinogen be the Ame~,ican Conference of Governmental Hygienists (ACGIH). 
Exposure occurs primarily by inhalation, and by skin absorption to a lesser degree. The federal 
Occupational Safety and Health Adrninigtration (OSHA) regulates worker exposure to benzene. I) 

Employers must assure that no employee is pposed to an airborne concentration of benzene in excess 
of one part of benzene per rnillior, parts o'f air (1 ppm) as an 8-hour time weighted average (TWA). 

1 
In addition, no employee shall be exposec to an airborne concentration of benzene in excess of five 
(5) pprn as averaged over any 15 minute pegod. This limit is referred to as the Short-term Exposure 
Limit (STEL). 

II 

Toluene, CAS number 108-88-3-To1uen:e is a colorless liquid with an odor similar to benzene. It 
is flammable with explosive limits in air qf 1.1 - 7.1 96. It is toxic byjnhalation, ingestion and skin - 
absorption. Exposure to high concentrations in air cause central nervous system depression. It is 
expected that if toluene is present, $t will be in low concentrations in the parts per billion range in the 
landfill. OSHA limits airborne exposure to 200 pprn as an eight hour TWA and to 300 pprn as a , 
ceiling limit. OSHA has also establish+ a 500 pprn lo-rninute maximum peak. The ACGIH 
recommends that exposure be lirn,ited to 53 pprn as an eight-hour TWA. 

I )  

Methylene Chloride, CAS number 75-09-2-(synonym: dichloromethane) Methylene Chloride is a 
colorless, volatile liquid with a pnetra*; ether-like odor. It is an eye, skin, and respiratory tract 
irritant. It is also a mild central nwous syqtem depressant with exposure generally occurring through ,, 
inhalation. Methylene chloride is a suspecfed human carcinogen. OSHA limits exposure to 25 pprn 
as an eight-hour TWA, and to 125 pprn ,as a STEL. The ACGIH recommends that exposure be 
limited to 50 pprn as an eight-hour TWA. I$ methylene chloride is present at the landfill, the airborne - 
concentrations are expected to be very low or not detectable. 

Trichloroethene, CAS numbw 79-01r6-(synonym: Trichloroethylene) Trichloroethene is a m 
nonflammable mobile gas with a charackristic odor resembling that of chloroform. Moderate 
exposure can cause symptoms similar to akiohol inebriation. High concentrations of Trichloroethene 
can cause a narcotic effect. Triichloroetpane has been found to induce hepocellular carcinomas. - 
Heavy exposure has also been found to cauqe death by ventricular fibrillation. OSHA limits exposure 
to 100 pprn as an eight-hour TWA,, with a cplmg limit of 200 pprn and a 300 pprn 5-minute maximum 
peak in any two hour period. ACGIH recpmmends exposure be limited to 50 pprn as an eight-hour - 
TWA. 

1,2Dichloroethane, CAS number 107-062-(synonym: Ethylene Dichloride) 1,2-Dichloroethane has - 
a characteristic pleasant odor and a sweet tape. Vapors of 1,2-Dichloroethane have been found to be 
irritating to the lungs and eyes and may disturb balance cause abdominal cramping. This substance 
has been listed as a carcinogen by the USPA.  OSHA limits exposure to 50 pprn as an eight-hour I 

TWA, with a ceiling limit of 1OQ pprn aqd a 200 pprn 5-minute maximum peak in any three hour 
period. ACGIH recommends exposure be limited to 10 pprn as an eight-hour TWA. 

m 

Acetone, CAS number 67-64-1 (:synonym - dimethylketone; 2-propanone). Acetone is a colorless - 
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I 

volatile liquid with a pungent odor and sweetish taste. Acetone is extremely flammable and is 
considered a fire risk and is generally characterized by low to moderate toxicity by ingestion and 

I inhalation. Prolonged or repeated topical use may cause dryness. Inhalation may produce headache, 
fatigue, excitement, bronchial irritation, and in large amounts narcosis. OSHA limits exposure to 
1000 pprn as an eight-hour TWA. ACGIH recommends exposure be limited to 500 pprn as an eight- 

I hour TWA. 

%Butanone, CAS number 78-93-1 (synonym - methyl ethyl ketone). 2-Butanone is a colorless liquid 
I with an acetone-like odor and is a narcotic by inhalation. 2-Butanone should be considered a fire risk. 

OSHA limits exposure to 200 ppm as an eight-hour TWA. 

II Tetrachloroethene, CAS 127-18-4-(synonym: Tetrachloroethylene). Tetrachlorethane is a colorless 
nonflammable liquid with a an ethereal odor. In high concentrations tetrachlorethane can have a 
narcotic effect and can cause a defatting effect on the skin leading to dermatitis. OSHA limits 

w exposure to 100 pprn as an eight-hour TWA, with a ceiling limit of 200 pprn and a 300 pprn 5-minute 
maximum peak in any three hour period. ACGIH recommends exposure be limited to 25 pprn as an 

PCB (Aroclor). PCBs are highly toxic colorless liquids. PCBs induce toxic effects in humans 

I 
including chloracne, pigmentation of skin and nails, excessive eye discharge, swelling of eyelids, 
distinctive hair follicles, and gastrointestinal disturbances. PCB's have been listed as carcinogens by 
the USEPA and may also cause liver damage. - Cresol, CAS 1319-77-3-(synonym: 4 - Methylphenol). Cresol is a colorless or pinkish liquid with 
a sweet, tarry odor similar to phenol or creosote. It is eye, skin and respiratory tract irritant. It is 

m a central nervous system depressant and a poison with exposure generally occurring through inhalation 
or skin absorption. OSHA limits airborne exposure to 5 ppm as an eight hour TWA. Exposure 
exceeding this limit may cause breathing difEculty, mental confusion and eventually lead to respiratory 

I failure. 

Lead, CAS 7439-92-1. Metallic lead is a heavy, ductile, soft gray solid. OSHA considers "Lead" to 
I mean metallic lead, all inorganic lead compounds such as lead oxides and lead salts, and a class of 

organic lead compounds called soaps. All other organic lead compounds are excluded from this 
definition. Lead is a central nervous system poison with exposure generally occurring through 

m inhalation or ingestion of lead bearing dusts. Symptoms of lead poisoning include weakness, 
insomnia, anemia, abdominal pain and tremors. OSHA limits exposure to lead to 0.050 mg/m3 as an 
eight hour TWA, and an action limit of 0.030 mg/m3. 

m 

SECTION 5 - TRAINING 
I 

5.1 Basic Training Required 

I Completion of the 40-hour Health and Safety Training for Hazardous Waste Operations and three days 
on the job training under the supervision of a qualified person is required for aLl employees who will w 
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perform work in areas where the potential for a toxic exposure exists. 

5.2 Advanced Training IS 

Advanced training, as necessary, will be provided to any personnel who will be expected to perform 
site work utilizing Level A protection or yther specialized operation to be undertaken at the site. w 

5.3 Site-Specific Training 
m 

Training will be provided that ~ecifica,Uy addresses the activities, procedures, monitoring, and 
equipment for the site operations prior to going on site. Training will include familiarization with site 
and facility layout, hown and potential *ds, and emergency services at the site, and details of the I 

provisions contained within this HASP. Tl+is training will also allow field workers to clarify anything 
they do not understand and to r W r c e  the::r responsibilities regarding safety and operations for their 
particular activity. s 

5.4 Safety Briefings 
w 

C&S project personnel will be given brieFgs by the HSO on a daily or as needed basis to further 
assist site personnel in conducting Uleir activities safely. Pertinent information will be provided when 
new operations are to be conductid. Chpges in work practices must be implemented due to new 
information made available, or if site or en\,ironmental conditions change. Briefings will also be given 
to facilitate conformance with prescribed Mety practices. When conformance with these practices is 
not being followed, or if deficiencies are ,identified during safety audits the project manager will be w- 

notified. 

I, 

5.5 First Aid and CPR 

The HSO will ident@ those indivj.duals req-g this ttaining in order to oversee emergency treatment - 
if so required during field activities. It is qxpected that a selected number of field workers will have 
First Aid training and some members of t;he field team will have CPR training. These courses will 
be consistent with the requiremen@ of the,American Red Cross Association. II 

SECTION 6 - ZONES I 

6.1 Site Zones 
m 

Three types of site activity zones are identdipi for the engineered cap construction activities, including 
the Work Zone, contamination Rqduction ,Zone, and the Support Zone. 

I 

6.1.1 Work Zone (bclusbn Zony) 

The Work Zone, or exclusionl zone, i s  the area where contamination is known to be or likely to 
be present or area where activity is be&g conducted which has the potential to cause harm. The - 

6 I 
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Work Zone will be any area of intrusive activity. It is anticipated that the location of the Work 
Zone will change as construction activities progress. No one may enter the Work Zone without 
the necessary protective equipment and without permission from the HSO. 

6.1.2 Contamination Reduction Zone 

The Contamination Reduction Zone is the area where personal and equipment decontamination 
will be conducted. 

6.1.3 Support Zone 

The Support Zone is considered the uncontaminated area. This area may include the C&S trailer 
command post or prework area which will provide for communications and emergency response. 
Appropriate safety and support equipment also will be located in this zone. 

SECTION 7 - PERSONAL PROTECTIVE EQUIPMENT 

7.1 General 

Thelevel of protection to be worn by field personnel will be defined and controlled by the HSO. 
Depending upon the type and levels of waste matad present at the site, varying degrees of protective 
equipment will be needed. If the possible hazards are unknown, a reasonable level of protection will 
be taken until sampling and monitoring results can ascertain potential risks. The levels of protection 
listed below are based on USEPA Guidelines. A list of the appropriate clothing for each level is also 
provided. 

Level A protection must be worn when a reasonable determination has been made that the 
highest available level of respiratory, skin, eye, and mucous membrane protection is needed. 
It should be noted that while Level A provides maximum available protection, it does not protect 
against all possible hazards. Consideration of the heat stress that can arise from wearing 
Level A protection should also enter into the decision making process. 

Level A protection includes: 

Open Circuit, pressure-demand SCBA 
Totally encapsulated chemical resistant suit 
Gloves, inner (surgical type) 
Gloves, outer, chemical protective 
Boots, chemical protective 

Level B protection must be used when the highest level of respiratory protection is needed, but 
hazardous material exposure to the few unprotected areas of the body (i.e., the back of the neck) 
is unlikely. 
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Level B protection includes: *II 

Open circuit, pressure-demand ;SCBA or pressure airline with escape air bottle I) 

Chemical protective cldhing: Qveralls and long sleeved jacket; disposal chemical resistant 
coveralls; covedls; one Qr two piece chemical splash suit with hood 

I, Gloves, inner (surgical type) 
Gloves, outer, chemid protec~ve 
Boots, chemical protective 

m 

Level C protection will be used whq~ the required level of respiratory protection is known, or 
reasonably assumed, to be not gre&er than the level of protection afforded by air purifying 

I 
respirators; and hazardous materials e k s u r e  to the few unprotected areas of the body (i.e., the 
back of the neck) is unlikely. 

I 

Level C protection includes: 

Full or half face air-purifying xespirator v 
Chemical protective clorhing: Qveralls and long-sleeve jacket; disposable chemical resistant 

coveralls; coveas;  one or two piece chemical splash suit 
Gloves, inner (surgical type) I, 

Gloves, outer, chemid protec~ve 
Boots, chemical proteci.tive 

P31- 
Level D is the basic work q,niform. It cannot be worn on any site where respiratory or skin 
hazards exist. 

.I) 

Level D protection includes: 

Safety boots/shoes I 

Safety glasses 
Hard Hat with optional face shield 

9 

Note that the use of SCBA and Wine equipent is contingent upon the user receiving special training 
in the proper use and maintenance of such, equipment. 

I 

7.2 Personal Protective Equipment - Specific 

Level D with some modification will be ~iequired when working in the work zone on this site. In 
addition to the basic work uniform specified by Level D protection, chemical protective gloves with 
a surgical type inner liner will be requiryd when contact with soil, leachate or landfill material is 
likely. An upgrade to a higher lgvel (Level C) of protection may occur if determined necessary by 
the HSO. 
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SECTION 8 - MONITORING PROCEDURES 

8.1 Monitoring h r h g  site o p e d o n s  

All site environmental monitoring and meteorological monitoring of climatic conditions will be 
performed by the construction contractor in accordance with Section 8 of the contractor's Site Specific 
Health and Safety Plan. 

8.2 Personnel Monitoring Procedures 

Monitoring of C&S personnel may be performed as a contingency measure in the event that VOC 
concentrations are consistently above the established action level for the project, as identified in the 
contractor's Site Specific Health and Safety Plan. If the concentration of VOCs is above this action 
level, then amendments to the HASP must be made before work can continue at the site. 

8.3 Medical Surveillance Procedures for Evidence of Personal Exposure 

All C&S Engineers Inc. personnel who will be performing field work at the site must be medically 
qualified. Additional medical testing may be required by the HSO in consultation with the company 
physician if an overt exposure or accident occurs, or if other site conditions warrant further medical 
surveillance. 

8.4 Heat Stress Monitoring 

It is anticipated that heat stress may be a concern. Guidance relating to heat stress control is presented 
in Appendix C of this HASP. 

SECTION 9 - COMMUNICATIONS 

A telephone will be located in the C&S trailer for communication with emergency support 
serviceslfacilities. Guidance relating to site communications which may be implemented depending 
on conditions and circumstances is presented in Appendix D of this HASP. 

SECTION 10 - SAFETY CONSIDERATIONS FOR SITE OPERATIONS 

10.1 General 

Standard safe work practices that will be followed include: 

Do not climb overlunder drums, or other obstacles. 

Do not enter the work zone alone. 
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Practice contamination avoj..dance, on and off-site. - 
Plan activities ahead of time, use cqution when conducting concurrently running activities. I) 

No eating, drinking, chewi,ng or swoking is permitted in work zones. 
I 

Due to the unknown nature of wastt: placement at the site, extreme caution should be practiced 
during excavation activities 

I 

Apply immediate first aid ti3 any aqd all cuts, scratches, abrasions, etc. 

I) 

Be alert to your own physical umdi9on. Watch your buddy for signs of fatigue, exposure, etc. 

A worWrest regimen will be: initiatwl when ambient temperatures and protective clothing create - 
a potential heat stress situattion. 

No work will be conducted1 without adequate natural light or without appropriate supervision. 

Task safety briefings will bte held pear to onset of task work. 
I) 

Ignition of flammable liquiids within or through improvised heating devices (barrels, etc.) or 
space heaters is forbidden. 

w- 
Entry into areas of spaces where t@c or explosive concentrations of gases or dust may exist 
without proper equipment is prohibited. 

I) 

Any injury or unusual healtth effect pust be reported to the site health and safety officer. 

Prevent splashing or spilling of pott;ntially contaminated materials. I 

Use of contact lenses is prohibited while on site. 
I) 

Beards and other facial haiir that w;ould impair the effectiveness of respiratory protection are 
prohibited. 

I 

Field crew members should lbe familb with the physical characteristics of the work, including: 
- Wind direction in ralation tc~ potential hazardous sources 
- Accessibility to co-hvorkers, equipment, and vehicles I 

- Communication 
- Hot Zones (areas ofi known ;or suspected contamination) 
- Site Access 
- Nearest water sources 

I 
The number of personnel and equipment in potentially contaminated areas should be minimized 
consistent with site operations. w 
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10.2 Field Operations 

10.2.1 Intrusive Operations 

An HSO or designee will be present on-site during all  intrusive work, e.g., drilling operations, 
excavations, trenching, and will provide monitoring to oversee that appropriate levels of 
protection and safety procedures are utilized by C&S Engineers, Inc., personnel. 

The use of salamanders or other equipment with an open flame is prohibited and the use of 
protective clothing especially hard hats and boots, will be required during drilling or other heavy 
equipment operations. All contaminated equipment, e.g . , augers, split spoons, drill pipe, 
backhoe, bucket, etc., will be placed on liner material when not in use, or when awaiting and 
during steam cleaning. 

Communications will be maintained at all times. 

10.2.2 Excavation Trenching 

Guidance relating to safe work practices for C&S Engineers, Inc., employees regarding 
excavatingltrenching operation is presented in Appendix E of this HASP. 

SECTION 11 - DECONTAMINATION PROCEDURES 

Decontamination involves physically removing contaminants andlor converting them chemically into 
innocuous substances. Only general guidance can be given on methods and techniques for 
decontamination. Decontamination methods will include: 

Removal and disposal of protective equipment 
Removal and thorough cleaning of protective equipment with detergent and water 
Thorough cleansing of the face and hands with soap and warm water 

Decontamination procedures are designed to: 

Remove contaminants. 
Avoid spreading the contamination from the work zone. 
Avoid exposing unprotected personnel outside of the work zone to contaminants. 

Contamination avoidance is the fist and best method for preventing spread of contamination from a 
hazardous site. Each person involved in site operations must practice the basic methods of 
contamination avoidance listed below. Additional precautions may be required in the HASP. 

Know the limitations of all protective equipment being used. 
Do not enter a contaminated area unless it is necessary to carry out a specific objective. 
When in a contaminated area, avoid touching anything unnecessarily. 
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Walk around pools of liquids, diwlored areas, or any area that shows evidence of possiblh 
contamination. 

Walk upwind of contarnina~on, if pssible. I 

Do not sit or lean against anythiq, in a contaminated area. If you must kneel (e.g., to take 
samples), use a plastic ground, sheet. 

Is 
If at aLl possible, do not set sampling equipment directly on contaminated areas. Place 

equipment on a protwtive covFr such as a ground cloth. 
Use the proper tools necessary to a:fely conduct the work. 

m 

Specific methods that may reduce the chqnce of contamination are: 

Use of remote sampling t*ques. 
Opening containers by non-manual :means. 
Bagging monitoring instruments. 
Use of drum grapplers. 
Watering down dusty areas., 

I 

Equipment which will need to be decon-ated includes tools, monitoring equipment, and personal 
protective equipment. Items to be decor~taminated will be brushed off, rinsed, and dropped into a 
plastic container supplied for that purpo8s. They will then be washed with a detergent solution and , 
rinsed with clean water. Monitoriing i n s v e n t s  will be wrapped in plastic bags prior to entering the 
field in order to reduce the potenirial for qontarnination. Instrumentation that is contaminated during 
field operations will be carefully wiped @wn. w- 

Heavy equipment, if utilized for operaGons where it may be contaminated, will have prescribed 
decontamination procedures to prevent hayrdous materials from potentially leaving the site. The on- r 
site contractor will be responsible fqr decontaminating all construction equipment prior to 
demobilization. 

m 

SECTION 12 - DISPOSAL mOCED\;URES 
m 

All discarded materials, waste ma@rials, or other objects shall be handled in such a way as to reduce 
or eliminate the potential for spreading cojitamination, creating a sanitary hazard, or causing litter to 
be left on-site. All potentially coqtaminaq materials, e. g . , clothing, gloves, etc., will be bagged or - 
drummed as necessary and segregated for proper disposal. All contaminated waste materials shall be 
disposed of as required by the provisioys included in the contract and consistent with regulatory 
provisions. .. 
All non-contaminated materials s[~all be qllected and bagged for appropriate disposal. 

m 
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SECTION 13 - EMERGENCY PLAN 

As a result of the hazards at the site, and the conditions under which operations are conducted, there 
is the possibility of emergency situations. This section has established procedures for the 
implementation of an emergency plan. 

13.1 Emergency Coordinator 

The Site Emergency Coordinator is John Virginia, C&S Resident Project Representative. 

The Site Emergency Coordinator shall implement the emergency plan whenever conditions at the site 
warrant such action. The Site Emergency Coordinator will be responsible for assuring the evacuation, 
emergency treatment, emergency transport of site personnel as necessary, and notification of 
emergency response units (refer to phone listing in the beginning of this HASP) and the appropriate 
management staff. 

13.2 Evacuation 

In the event of an emergency situation, such as fire, explosion, significant release of toxic gases, etc., 
all personnel will evacuate and assemble in a designated assembly area (most likely the project trailer). 
The Emergency Coordinator will have authority to contact outside services as required. Under no 
circumstances will incoming personnel or visitors be allowed to proceed into the area once the 
emergency signal has been given. The Emergency Coordinator must see that access for emergency 
equipment is provided and that all ignition sources have been shut down once the alarm has been 
sounded. 

Once the safety of all personnel is established, the Fire Department and other emergency response 
groups will be notified by telephone of the emergency. 

13.3 Potential or Actual Fire or Explosion 

Immediately evacuate the site and notify local fire and police departments, and other appropriate 
emergency response groups, if LEL values are above 25% in the work zone or if an actual fire or 
explosion has taken place. 

13.4 Environmental Incident (spread or release of contamination) 

Control or stop the spread of contamination if possible. Notify the Emergency Coordinator and the 
Project Manager. Other appropriate response groups will be notified as appropriate. 

13.5 Personnel Iqjury 

Emergency first aid shall be applied on-site as necessary. Then, decontaminate (en route if necessary) 
and transport the individual to nearest medical facility if needed. 
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I 

The ambulance/rescue squad shall1 be wqtacted for transport as necessary in an emergency. The 
directions to the hospital and a map are fqund in Figure 1. - 

I 

13.6 Personnel Exposure 

Skin Contact: Use copious; amounk of soap and water. Washirinse affected area thoroughly, r 

then provide appropriate medical attention. Eyes should be thoroughly rinsed 
with water o r  at le+st 15 minutes. 

1 

Inhalation: Move to fresh air andlor, if necessary, decontaminate and transport to 
emergency medical Facility. .. 

Ingestion: Contact the Poison (Zontrol Center, decontaminate and transport to emergency 
medical faczlity . 

m 

Puncture Wound/ 
Laceration: Decontamixx~te, if pqssible, and transport to emergency medical facility. HSO 

will provide: medim1 data sheets to medical personnel as requested. I 

13.7 Adverse Weather Conditicqns 
I 

In the event of adverse weather conditions, the HSO will determine if work can continue without 
sacrificing the health and safety of C&S geld workers. 

'W* 

13.8 Incident Investigation and. Reportbg 

In the event of an incident, prwedures fliscussed in the C&S incident investigation and reporting I 

policy, which is presented in Appndix F of this HASP, shall be followed. 

SECTION 14 - CO- RELAWONS - 
Community relations may be a sensitive matter. All C&S employees should be aware of issues 

-' 

associated with this specific site. Convergttions with community members not involved in activities 
at the site should be limited. Conversatjons between site workers off the site, in restaurants, etc., 
should not include discussions of: the potqntial hazards on the site nor should negative statements be - 
made regarding the site. 

SECTION 15 - AUTHORIZATIONS - 
C&S personnel authorized to enter the Site while operations are being conducted must be approved 
by the HSO. Authorization w,iU invo:,,.ve completion of appropriate training courses, medical r 
examination requirements, and review of tlus HASP. NO C&S personnel should enter the work zone 
alone. Each C&S employee shoulld check, in with the HSO or Project Manager prior to entering the 
work zones. I 
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Cadmium 

Calcium 

Chromium 
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Copper 
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Lead 
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Mercwy 

Nickel 
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Selenium 
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Thallium 

Vanadium 

Zinc 

Town of Lindley - Steuben County 

Phase II Investigations - Filtered Metals 
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usn 
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uan 

usn 

usn 

usn 

ugn 

usn 
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1 Class OA Class OA 1 Groundwater Samples 1 Leachate 1 Surface Water Samples 
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Town of Llndley Landflll - Steuben County 

Phase I1 lnvestlgatlons -Volatile Organic Data 



Town of Lindley South Landfill 
Phase II Investigations - Volatile Organic Data 

Parameter 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ........................................................................................... ..... : .... :.::.: ...... : ..... :,.:.:: .... :,: :: : .... : ..... :.: ... : . .  .... : '  . . .  : ........ :.,.::::: ..................................... ::::::::::-:.,:.:::.::::::::::::;:::::::::::::..i.':'~.i.$~~;i;.i~,g~i@~ ..................................... ........................................................... (1 ..:... ................................................................... .................................................. 

Methylene Chloride 
Acetone 
1, I -Dichloroethene 
1,l -Dichloroethane 
Carbon Disulfide 
Total 1,2-Dichloroethene 
2-Butanone 
1,2-Dichloroethane 
Ill, 1 -Trichloroethane 

Carbon Tetrachloride 
Trichloroethene 
Benzene 
2-Methyl-2-Pentanone 

Tetrachloroethene 
Toluene 
C hlorobenzene 
Total Xylenes 
Ethyl benzene 

Air Monitoring.Samples 
Vent-7 Vent-8 GW-3 

.......... ............................... * +M ;;. *:+ *::;.:.: .,.,. 

4500 
870 
9.6 
830 

79 
1100 
22 
200 

1100 
59 

850 
1100 

570 
110 

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

;j:=u ......................... 

4200 
560 

770 

62 
1800 
19 
89 

840 
5 1 
98 
690 
1 520 
27 
940 
170 

3.3 
36 

6.6 

1 .I 
0.5 

1.5 

2.2 

2.3 
4.3 





Quarterly Surface Water Analytical Data 
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t r c  A SECTIDH 1 - CHEHICAI. PRODUCT AH0 CUMPAHY I DEH'l IF ]CATION h r r c  

HSOS Nane: Toluene 

Synonyesl 
ne thac ide ,  methylbenzene, nethylben!ol, phtnylaethane,  t r  luo 1. 

Company I d e n t ~ f i r a t ~ ~ n r  Fisher S c i e n t r t t c  
1 Reajtnt Lane 
Fair laun,  UJ 07410 - For intarmatian, c a l l 1  201-796-7100 ':.. 

Emergency Humber! 201-796-7100 
rn 
01 

Far CHEfllREC a s r ~ r t a ~ ~ c e  c a l l 1  800-924-9309 
Q For In ternat iona l  C H E H ~ ~ E C  assista~ce, ca111"703-527-3097 
m 

W + * h b  SECTION 2 - CONPOSITION, INFDRHATIDN ON INGREDIENTS r i p  
u +----------------+--------------------------------------+----------+----------- t 

El ' I C h ~ a i c a l  Nane 
P 

I EINECSI -------------------------------------- ---------- 
Benzen~',  ~ t h y  I -  1 )I9 1 203-625-0 1 

+----------------.)-------------------------------------+----------+----------- t 

Hazard S y n h o l s ~  XH F 
Rick Phrasest 11 20 

h r r r  SECTION 3 - HAZARDS IMNTlFICATIDH r r r l  



REQUEE'ER : B U R K H A R t ,  HIKE ACC235PO . .. 05/20/98 PAGr 2 
I - 

1 
1 J 

. J 
0 
F 

- 
\ 
r( E/lERGEMCY OVERVIEU 
ul . - Appearancer colour!ess, F l a s h  Pa in11  40 t c g  F ,  
a Danger! F l a h m b l e  liquid, May c a u s e  r h l n  i r r i t a t i o n ,  ,Ha rn tu l  i f  
In i n h a l e d ,  This subs t ance  has  t a r r e d  a d v e r u  reproductive aad f  e t  a 1  

e f f e c t 1  i o  an ima l s ,  Hay c a u s e  c e n t r a l  n e r v w r  s y s t e n  d e p r e s s i b n ,  
A s p i r a t i o n  h ~ z ~ r d .  Hay b e  abso rbed  t h r o a g h t h r  sh in .  Po i so l !  flay t( - 
c a u s e  l i v e r  and kidney damage, Causes  d i s e r t i v e  and r e s ~ i r a t o r ~  

J 

t r a c t  i r r i t a t i ~ n ,  Hdrnful  o r  t a t a 1 , l f  r u a l l ~ u o d ,  Causes  eye 
ul 
ul 

l r r i t a t i e a  and p ~ s s i b l e  t r a n s i e n t  I U ~ U ~ Y ,  
l a r g e 1  Dtganr:  Kidarys,  c e n t r a l  n r r v o r s . s y r t e a ,  l i u e r .  -, J 

N - 
d P o t e n t i a l  Hea l th  E f f e c t r  

Eye:  
8 -. 

Causes  eye i r r i t a t i o n ,  Hay r e su1 t : ' i a  c o r n e a l  i n j u r y ,  V a p t r c  r a y  
c a u s e  eye i r r i t a t i o n ,  . . 

J 
Skin!  

.Hay cause  s k i n  i r r l t a t i o a .  ~ r t l ; n g ~ d . ' a n d / a r  r e p e t t a d  c o n t a c t  may 
0 c a u s e  i r r i t a t i o n  and/or d e r a a t i t i s , ,  Hay be a b s ~ r b e d  th rbugh  t h e  skin. J. I 
0 -  ingestion^ . . .. .. . .. . 
? A s p i r a t i o n  haza rd ,  nay c a u s e  i b i t ~ t i o n  r f  t h e  d i g e s t i v e  t r ? c t ,  .May 

ElVW ldf€€f5 ~ l l j l ~  19 ~ ~ J S J  fRr lbh131119 #$JJSY~B.I .A_cplr)tjon i t f ' n r t e r i a l  i n t o  t h e  l u a g s  ray oucr chel r ics  p n r u r a o i t i s ,  h i t h  my . . j  
be f a t a l ,  

I o h r l a t i o n :  
I n h a l a t i o n  of h igh  c o h c e n t r a t i o n s  r a y  c a u s e  r c n t r a l  ne rvous  r y s t e r ~  
e ! ? ~ ! ~ - c ~ ~ ~ ~ ~ ~ ~ ! e ~ i ~ ~  -by he&chse !i::ima!! .,--- c ~ c c ~ s r ~ ~ ~ ! ~ ~ ! s  - ~ n d  
cana,  Inhalation of vapor r a y  c a u s e  r a s p i r r t ~ r y  t r a c t  i r ' r i t a t i e n ,  n a y  
c a u s e  l i v e r  and kidney danage,  Vapors may c a a t e  d i r t i n e s s  o r  

(D s u f f o r a t i o n ,  Ove rexpa ru re  nay caqse  d i r z l n ~ s s ,  t r e m o r s ,  
r e r t l t t s n e s s ,  r a p i d  h e a r t  bea t ,  i n c r e a s e d  b l o ~ d  p r e s s u r e ,  

a, h e l l u c i n a t i o n s ,  a c i d a s i s ,  k i d n n  f a i l u r e ,  A 

8 C h r o n ~ c ~  
t PrQlQn9ed  o r  r e p e a t e d  s k i s  c o n t a c t  say  c l u s e  d e r s a t i t i s ,  c a u s e  
N .  

c a r d i a c  s t n s i  t  i r a t  i oa  a n d  s e v e r e  h e a r t  a b n o r n a l i t i e s ,  Hay c a u s e  l i v e r  
.+ and kidney damage, 

rdrr SECTION 4 - FIRST AID WEASURES drr r  

Eyes1 - 
Flush eyes  uith p l e n t y  of water f a r  a t  l e a s t  15 minu te s ,  
o c c a s i o n a l l y  l i f t i n g  t h e  upper and lamer l i d s .  Get med ica l  a i d  
inmedia te ly  . 
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REP& 1 :  BURWHlRT, I IJ IE ACC235PO OS/?O/Va P A W  ( . , p ' J 
0 L 1 
r - 
\ 
m ID i - ; i ; ' n & i  barn, b i  ., I 

a C a l i t , r n i a  No S i g n i f i c a n t  Risk Lwel: 
Ln 

Hone o f  t he  chemica ls  i n  t h i s  product  a r e  l i s t e d ,  
r E s r c p e a n / I n t e r ~ a t i o n a I  R e g a l a t ~ o n s  
r 
a t .  European L a b e l i n g  i n  Accordance uith EC O i r e c t i v e s  J I 

H ~ r a r d  S y r b a l r r  XH F 
Risk Phrases: 

0 
Ln 

R I1 H l g h l y  t lamnable ,  
R 20 Harmfu l  by  i n h a l a t i o n ,  

S a f e t y  Phrases1 
4' 

2 S 16 Wrcp auay f rom raorcts  of i g n i t i o n  - No 
smok i n s ,  

€3 
S 25 Avo id  con tac t  u f t h  eyes, 

d 
I 

S 29 O D  n o t  emp i n t o  d r a i n s .  9 S 33 Ta te  precau i ona ry  measurer a g a i n s t  s t a t i c  
d i  scharges, 

'r 
m UGK (Ua te r  Oang@r/Pro t e c t i a  n) 
0 CASl 108-88-3: 2 - .  

5 Canada . 
CAM 108-88-3 i s  l i s t e d  on Canada's OSL/WDSL List. 
T h i s  product  has a U M I S  c l a c s i f i c a t l o n  t f  02,  020, 
C A S )  108-88-3 i s  no t  l i s t e d  an Canada's I n g r e d i e n t  O i s c I o s ~ r ~  L i s t ,  

Exposure L i m i t s  
CAS) 108-88-3 t , OEL-AUSTRALIAt TUA 100 ppm (375 mg/m3)jSTEL 150 ppn (5 
60 ng/r3), OEL-8ELGIUHlTUA 100 ppm (377 m#/n3);STEL 150 ppn (565 mg/m3 
1 ,  OEL-CZECH03LOVAW IA:  TUA 200 mg/drSTEL 1000 'ngIm3. OEL-DENMRK : TUA S 
0 ppn (190 ng/m31jSkln. DEL-FIHUWOITWA LOO ppm (375 ~p/rn3)1STEL 150 p 
pmjSkin, OEL-FRIINCE:TUA 100 ppa (375 ng/.3)jSTEL 150 p p r  (560 ap/m3b3), 
OEL-GERHAHY:TUA 100 ppm (380 l /m3), UEL-HUNGbRY:TW 100 m /m3*STEL 30 
0 rn la3;Skin. OEL-JAP4N:TUA 108 ppn (300 mg/a3). OCL-THE ~ T H E ~ U H O S I T  
" I )  !00 ppn ( 3 1 5  n M 1 ; S k l n .  DEL-THE PH1LIPPIWES:IUA 100 p n 1375 as/" 
31 . OEL-POLANO I TU! 100 mg/03. OEL-RVSSIAI TU4 100 PPPIISTEL 50  mglm3 
L-SUE0EN:TUA 50 ppm (200 ng/m3) ISTEL 100 ppm (400 l /m3)rSkinq OEL-SUI 
TZERLANOITUA l o o  p a (300 n rl, sra soo ppm. OEL-IHLILAND~TUA ZOO pp 
n S I R  300 ppm. OE~TUDYEII%I? 2b PIP. 1750 n 1.3). EL-UNITE0 lINtl lOW 
;!~uA LOO p a (375 ng/m3);STEL 150 p m1Skin. O!L I N  IULGARIA. COLDM0II. 
JORYN, KDREA check ACGIH TLV. on !ti NEU ZEALAND, SJNGIPORE, VJETHAII 
check A C G I  TLV 
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Ilad . ) I  BURKHALI, ( I I IE  ACCl4930 - OS/20/W P4Gr ( , (I . J  
cn 1 
r h r t h a n e ,  d i c h l ~ t b -  can be f o t h d  )n the  l o l l ~ l d i n g  s t a t e  r i g h t  t o  'rfltu I,.. 
& 
U) 

l i s t s 1  C a l i f o r n i a ,  Neu Jersey, F l o r i d a ,  Pennsy l van ia ,  H inneso ta ,  
Hassachuse t t s ,  

a - The t a l l o u i n g  s ta temen t ( s )  i s ( a r e )  made i n  o r d e r  to c ~ a p l y  v i t h  . - 

I t h e  C a l i f ~ r n i a  Safe  Or ink inp  Ua te r  Act :  
UARHlHGl T h i s  p r o d u c l  con ta lmr  nethanr ,  dach lo ro - ,  a chemica l  k n b u n  

*t t o  t h e  s t a t e  o t .Ca ! i t o rn ia  t o  cause cancmr. 
C a l i f a r m l a  No S ~ g v l f l c a n t  Risk Leve l !  

ffl CASI  75-09-21 no si n i f i c a n t  r i d  l e v e l  = SO ug/day 
u1 E u r ~ p n n l I n t e r h a t i o n a l  ~ e g t l a t  i o a r  

Eoropean Labe l ing  I n  Accordance w i t h  EC D , i r r c t i v e u  - , 2 Hazard  Symbo ls~  XH 
Risk  P h t a s e s ~  

R 4 0  Poss ib le  r i s k s  of i r r m v e r s i b l r  e f f e c t s ,  
Q S a f e t y  Phrase¶: 
N - S 24/25 Avo id  con tac t  u i t h  s k i n  and eyes. 

S 36/37 Near s u i t a b l e  p r o t e c t i v e  c l o t h i n 9  and 
g l o v e r .  

m 
01 - S 23C Oo n o t  b rea the  vapanr ,  

2 @I( (Ua  t e r  O a n g e r / P r ~ t e c t i o o )  
CAS1 75-09-2; 2 . 

Canada 
CAS4 75-09-2 i s  l i s t e d  o n  Canada's DSL/NDSL L i s t ,  
T h i s  p roduc t  has a UHHIS c l a s s i t i c a t i ~ n  o f  O10, 02A. 

- 

CASb 75-09-2 i s  not  l i s t e d  on Canada'r  I n g r e d i e n t  D i s c l a s a r e  L i s t .  
EIPOSUTL L i m i t s  

CASt 75-09-2 I. OEL-AUSTRAb1A:fUA 100 pm (350 ag/n3);Carcinogen. OEL- 
MSTl IA;TUA 100 ppn (360 ngl.3). U E L - B ~ G ~ U H ! T U A  50 ppn  (174 n g / d ) ~ C a  

I 

r c  inogen, OEL-CZECHOStOU6KIA I fUA 500 mg/d.STEL 2500 n /m3.  OEL-DENHAR 
K I  TYL 50 m (175 ng/n13) 1Ski11Carcinls.. &-FINLANOI~~A 100 PPI (350 
ng/d);t~ft T O  ppn (070 agl .3) .  OEL-FMNCE!lUA 100 ppn  (360 mgM) ,ST  
EL 500 p r (1000 mg/s3). OEL-GfIIHANY:TUA 100 ppm (360 rp / d l ; C a r c i n ~ g u  
n. OEL-~NFRIY; STEL 10 agl .3,  C a r c i n l g r l .  OEL-JAPAW I TUII 100 ppm (350 mp 
/r i l l ,  EL-THE NETHERL~HDSITUA 100 ppm (350 mg/r3l;STEL 506 ppm, OEL-TH 
E PHILIPINESITUA 500 p m (1740 m /dl, DEL-POLAND: TWA SO mg/r3, OEL-RU 
SSII:lWL 10P ppnjSTEL 50 ng/a3, !EL-SMOEM:IUI 35 )pa (120 m ~ I m 3 ) j S l L L  
70 ppm (25 mg/a3) r S t  i n ,  OEi-SUITZERLANO: TUA 100 ppm (360 mg/r3); S lEL 
500 ppm, DEL-THAlLANDrTUA ~ 0 0  mg/r31STEL 1000 mg/m3, OEL-TURKEYtTUA 50 
0 ppm (1740 mg/r3), OEL-UNI'IEO KINGOOHrTUA 100 ppm (350 n /m3) ISTEL 25 
0  PI.^ OEL I N  BULGlll lAI EOLMBIA, JI)IDAMl KOREA chtcl: RCG!H TLVa OEL I 
H HEU ZEALANC, SINGAPORE, VIETNAH check ACGI TLU 

rrrt SECllON 16 - hDDITIONAL INFORMATION rrrr 





\ 
8 
r) . . Trichltroethylene 
a 23850 

citr  SECTION 1 - CHEHICAI. PRODUCT AND 'UJHPAHY IDENTIFICAlION 
- IiSOS Name1 Trichloroethy lenv 

Catalr  Hunbers: 
M 
-J S Q O ~ ~ ~ A C S - 1 ,  SBOZ~ACS-2, N C P ~ ~ B ~ B .  sea232 S B O Z ~ ~ A C S - I ,  ~ ~ 1 0 2 3 7 ~ ~ s - 2 ,  

f340 4, T340-4, 13404 T341 20, 1341 4, 1341 500, 1341-20, 1341-4, 1341-500 
P ! .  134124, 13424, ~341506, T341J4, 1463 4 ,  1403-4, 14031 

Symwms: 
Ethylene trich!ar ide, , t r  irleme, t ~ ~ c h l o r o e t h e n e ,  benzino 1 cecolene 

Company  identification^ Fisher S c l e r t i t i c  
1 Reagent L ~ n e  
Fa I r . l au~ ,  NJ 07410 

F u r  Information, call1 201-796-7100 
E w r  cncy Number: 201-796-7100 
F a r  !HERIREC assir tance,  ca l l !  800-424-9300 ., , " '  

F o r  Internatiaoal  CHEWTREC assistance, ca l l !  ,703-527-3807 . 
t r h r  SECTION 2 - COHPOSITIOH, INFORHllTION OM INGREDIENTS b k r *  

+----------------+-------------------------------------+----------+---------*+ 
Cheaical N~ne X EIHECSI --___-------------------------------- ---------- ----..------ 

Tr ichloro~thylene ' I 100 1 201-161-1 1 
+----------------+--------------------------------------+----------+----------- + 

Hazard S y n b ~ l s ~  XN 
Risk Phrasn:  40 52/53 

r h r h  SECTION 3 - HAZAROS IOEHTIflCATION bhbb  

EHEROEHCY OVEWI€U 
hppraramce: c lear ,  coiarless,  
Uatntng! Hay cause central nervous system d e p r r s s i o ~ ,  Aspiration 
hatard. .Ha cause liver.danage, May taure r ep r~doc t ive  e f fec t s  bared 
u p a n  ao~ma! s t u d ~ e s .  Causes eye and sk111 i r r l t a t i a h ,  IIay ca115e 
respiratory and digestive t rac t  i r r i ta t fon;  Hay cause cancer based a m  

. animal studies, Potential  cancer hatard, 
Tarpet Organs~ Central nervous systen, l i ve r ,  







. . 
' ' . '  a : . '  I .; I Ic - 

\ 
r )  r )  a a n m t n  a I 

CJIII ,  dry ,  uell-vemtilaied area auay trrm incompatible substances. - . , 
a 

SECTION 0 - EXPOSURE CONTROLS, PERSONAL PROTECTION r trh  , E 
it - Engine~ring C ~ n t r o l s ~  

Use adrquatr general ar local exhaust venti lai lon to keep airborne 
UI 

c ~ n c e ~ t r a t i o n s  belou the p e r n i s s i b l ~  Pxposure l imi ts .  

+ ------- --------.--- 
Chemical Name ------------------ 

T r i c h l ~ r ~ e t h y l e n e  

E r p ~ s u r ~  ------------------ 
ACQ I H ------------------- 

50 ppn ; 269 
m / r3  100 ppn S T L ~  537 n9/n3 

IS TEL 

Limits ------------------- 
, ' NIOSH ------------------ 

NIOSH P ~ t e n t i a l  
Dccupa t in nal 
Carci?agen - see 

Appendlx A j  see 
Appendix C t o r  

sup plmentary 
rrposure l imi t s  
1666 ppn m - A  
(ne t '  cons ide r i~g  

carc in~genic  
d t r c t 5 )  

1 - -- - - - - - - - - - - - - - - . 

----------------- 
OSHA - Final PELS ----------------- i 

OSHA Vacat~d PELS: 
Trichlbraethy lene: 
50 ppr T U A j  270 mg/m3 TUA 

Personal Protective Equipneat 

Eyes: 
Uear apprapriate p r o t e c t i ~ e  eyeglasses ar  chemical 
s a f e t y  qoggles as described by OSHA's eye and face  
prottct ioa r tgr la t ions  .In 29 CFR 1910,133, 

Skin1 . . 
Urar a p p r ~ p r i a t ~  protective nlaves to prevent skin 
expo sure, 

Clothing: 
Uear appropriate p r r t e c t i v ~  t l o i h l n g  ta prevent s l  in 
expo sure, 



w P w I 8 I I w 8 I I I I a I a a 
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C . ,  I I 

rl I 
m r 6 
\ 
P Follow t h e  OSHA r e s p i r a t o r  r e g u l a t i o n s  fomnd in 29CFR 
r) 1910,134,  Aluays use  a NIOSH-approved r e s p i r a t o r  uhen 
a neces sa ry ,  

F r h r h  SECTlOH 9 - PHYSICAL A N D  CHEMICAL PROPERTIES r L I r  

- 1 
P h r s i c a I  Stater  Lipcrid 
Appearance: c l e a r !  c n l a r l r r r  

Ln 
P 

Odar : swee t~mh odar - c h l o r r t o r e l i k e  
pH I Hot a u a l l a b l r ,  - i 

2 Vap8r P r e s s m r e ~  50 w Hg 820C Vapor O e n s i t y ~  1,53 
E v a p ~ r a t i a n  Rate:  0 , 6 9  (CC14=1) 

B 
V i s c o s i t y :  0.0055 p o i s r  . - I  
B o i l i n g  Po in t :  189 des F 
Freezing/Hel  t i n g  Pa imt I -121 deg F 
Decorposi t ton  T m p e r a t u r e t  Nmt a v a i l a b l e ,  

i Solu~ilityr I m s a l u b l ~  i r  u a t c r .  I 

m S p e c i t i c  G r a v i t y / ~ e n s i t ~ :  1 .47  ( u a t e r = l )  
5 Holecu la r  F o r w l a :  C2HC 13  

H t l e c u l a r  Ueight: 131.366 

r r h h  SECTIN 10 - STABILITY AN0 REACTIVITY hrhd 
/ 

Chen ica l  S t a b i l i t y :  
S t a b i r  under narmai t omps ra tu r s s  and p r e s s u r e s .  

Cand i t i onc  t o  Avoid: a 

l ncampa t ib l e  n a t e r i a l s ,  i g n i t i o n  s o u r c e s ,  o x i d i z e r s ,  
m I n c o n p a t i b i l i t i e s  u i t h  Other Ha te r i a l s f  
m 
Q A l k a l i s  l todiam hydroxide), r h e r i c a l l y  a c t i v e  m e t a l s  ( a l o o f n u n  
m h r r y  l l i a n ,  l i t h i a m ,  ~ n o s n e s i u p ) ,  e ! t i e s  and mxidantr .  Cas ? @ a c t  

81 v i o l e n t l y  a t h  aluninum, ba r run ,  f i t h i u n .  magnrriun.  l i q u i d  o ~ y g e n ,  
P 

a r a n e ,  potassium hydroxide,  p t t a s s i u a  n i t r a t e ,  sodium, r o d i u a  
h y d r r r i d e ,  t j t a r j u n ,  and n i t rogen  d i o x i d e ,  Reac t s  u i t h  u a t e r  mnder 

!! h e a t  and p r e s s u r e  to t o r r  hydrogen c h l ~ r i d e  g a s ,  
P  hazard^^) l J e c ~ m p o s i t i d r  P r o d u c t s ~  

Hydrogen c h l a r i d e ,  carbon d iox ide ,  c h l o r i d e  fumes,  
Harardcus  P o l y n e r i t a t i t n ~  Has not  been r e p o r t e d ,  

4 4 t h  9LCTlOH 11 - lOXlCaLOGICAL 1NFDRHATIOH rrrr 

RTECSI: 
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RE9 b P - ~ R :  BURKHARf, HIKE ACC09390 ' . 
Q - - .I 

'1. ,. ' cn J 
t: rcz* SECTI'ON 5 - FIRE F I G H T I N G H E R S U R E S  r c r r ,  
N 
q .. 
a Genera l  I a f o r m a t i o h l  

As i n  any f i r e ,  uear a  s e l f - c a n t a i n r d  b r e a t h i n g  a p p a r a t u r  i v  

F . '  
pressure-derand,  flSHA/HJDSH (approved a r  e q u i v a l e n t ) ,  and f u  1  l 

tl 
p r o t e c t i v r  gear, U a p ~ r r  c a i  t r a v e l  t o '  a  . s o u r c e  D?  i g n i t i o n  and f l a s h  

4 I 
b a c k ,  

E x t i n g u i s h i n g  Medial 
rS For  smal l  f i r e s ,  u s e  dry  chemical,  c a rbon  d iox ide ,  w t e r  s p r a y  01. 

r l c e h o l - r e s i s t a n t  foam, Ute u r t e r  #pray to c o o l  f i r e - e x p o s e d  I 

N 
d 

c o n t a i n e r s .  Uater  nay be  f n e f f e c t f v e ,  
A t t o i g n i t i o n  T m p e r a t u r e :  775 deg F ( 412,78 deg C) 
F l a s h  Po in t1  50 dr  F ( 1 4 , 4 4  deq C) 
NFPA fiat i n 9 1  h e a l t i - 2 ;  f ~ ~ m a t ~ i l r t r - 3 ,  r r a c t i v i t y - o  , Q Exp los ion  L i m i t s ,  Lower; b , 2  

Upper:. 15.9 

k k b r  SECTIUH 6 - ACCIDENTAL RELEASE HEASUPES b h h b  m 
m 
m 
r( 

Genera l  I n l a r n a t i a n t  Use praper  p e r ~ o r l  p t b i w t f ~ e  equipment a s  i n d i c a t e d  
rn  S e c t i a n  8, ~ ~ 

Spil ldLeaks: 
Absorb spill u i t h - i n e r t  a a t e r i a l ,  Ce.g. ,  d ry  sand br e a r t h ) ,  t h e n  
p l a c e  i n t o  a  c h e n r c a l  u a s t e  con ta in f i r ,  Remove a11 s o u r c e s  of 
i g n i t i o n ,  Use a  spark-proof t a o l .  

b t r t  SECTlDN 7 - HANOLINO and STORAGE strr 

H a n d l i a g ~  
Uash thoroughly  a f t e r  handl ing ,  R ~ M W  e tn l amina ted  c l o t h i n g  and 
uash  b e f a r e  r e u s e ,  Use only in a  uell v e n t i l a t e d  a r e a ,  Use u i t h  
adequa te  v e n t i l a t i r o ,  Do e r t  g e t  on s k i n  and c l o t h i n g .  Empty 
c o n t a i n e r s  r e t a i n  product  r e s idue ,  ( l i q y i d  and/or u a p o r ) ,  and can be 
d a n g e r r u r ,  Xcep c o n t a i n e r  t i g h t l y ~ c l o s e d ,  A v ~ i d  c t r t a c t  u i t h  h e a t ,  
s p a r k s  and t l a n e .  O D  nbt i n g e s t  o r  i n h a l e ,  Oo  not p r e s s u r i z e ,  c u t ,  
weld, b r a r e ,  s o l d e r ,  d r i l l ,  g r i n d ,  or e r p o s r  empty c o n t a i n e r s  t o  
h e a t ,  s p a r k s  D P  open f l a r e s .  

S t o r a g e r  
Keep w a y  f ram h e a t ,  s p a r k s  and f l a n e ,  S t l r e  i n  a  t i g h t l y  c l o s e d  . 
c o n t a i n e r .  U t r b n  contack u i t h  o s i d i r i n ~  n a t e r i ? l s .  S t o r e  i n  a 
c a r ] ,  d r y ,  wl! -vent i la ted  area a u a ~  t r a m  ~ n c a m ~ a t ~ b l e  s u b s t a ~ ~ c r s ,  



REQREVI : BURKHART HI HE ...I 

Eng inee r ing  Contra lsr 
L o c a l  e r h a u s l  ventAlatAan may b e  n e c e r u r y  t ~ '  c a n t r o l  aay a i r  
c a n t a r i n a n t s  t~ w i t h i n  t h e i r  TLVs d a r i n g  t h e  use of t h i s  p r o d u c t , .  

-------- ---- --.. -- t 
OSHA - F i n a l  PELS 
--------------a*-- 

50 ppm TUAl  C 100 
p p m l  C 100 ppr  

Exposure  Limits. 
)--------------------+-------------------+------------------- 

OSHA Vacated PELS: 
'ttfiT~, i ;i-TiAfii-0-: 

1 ppn, TUAl  4 mu/d T U I  . 0 

, 

P e r s t m l  P r b t e c t i v r  Equjpaent 

Eyes: 
Uear a p p r o p r i a t e  pro t e c t i v e  e y e g l a s q e r  a r  chemica l  
s a f e t y  gogg le s  a s  d e s c r i b e d  by OSKA s e y e  and f a c e  
p r r t ~ t i a n  r e g u l a t i a n s  i n  29 CFR 1910,133, 

Sk i n i  
Uear a p p r ~ p r i r t e  p r o t e c t i v e  g l o v e s  t o  p r e v e n t  s k i n  
e r g o s u r e ,  

C lo th ing !  
Uear a p p r o p r i a t n  p r a t t c t i v e  r l r t h i n g  t o  p r e v e n t  ski11 
cxnosure. 

C h m i c a l  Name -------------------- 
E t h a ~ e ,  l , 2 - d i c h l u r  
o- 

- .  - -  

R o s p j r a t o r s :  
f o l l o v  t h e  OSHA r e s p i r a t o r  r e g u l a t i o n s  found  i l  29CFR 

I 

ACGIH ------------------- 
10 ppm ; 40 rg/m3 

+------------------+------------------+------------------- 

I .  NlOSH -..----------------- 
1 PPB NA 4 

n9/r3 TUI; N I D S ~  
Po t e n t  it1 
O C C U P ~  t i o n a l  

Carc inogen - s o  
Appendix A I see 

Apptndr t  C l o r  
s u p p l ~ m e n t a r y  
exposure  limits 
SO ppn IDLH ( n o t  

c o n s i d e r i n  .' c i r c j n a g r n  c 
e f f e c t s )  

f 
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.I REWECTCR : BURXHIIRT, HIKE ACC14460 05/20/90 PAPr . 4 :3 

Storage: 
Store i n  a c ~ a l ,  dry, well-vrntilated area auay f roa  incompatible 
sabstances, Flammables-area, 

&ti* SECTION B - EXPOSURE CDNTROIS, PERSONAL PROTECTIOH b t r r  I 

Engireering Con t ra l s~  
d 
P Use adequate g e ~ r r a l  ar l a o l  rxhaurt venti lat ion tn keep airborne 
N - cbncentratia nc b e l ~ u  the pernfssible erposure l i n i  t s ,  

, . .  

Methyl ethyl ketone 

-------------------- 

Exprsuro Limilo 
-------------------+--c-------------------+-----------------  

A C G I H  I ' . NIDSII I O S H A  - Final PELS 

OSHA Vacatrd PELS~ 
Hethy1 ethyl ketone: 
200 ppn TUA) 590 n g / d  NA 

200 ppm 1 590 
mg/n31 300 ppn 

STEL I 8BS nrg/dI 
S TEL 

.%. >. ...--- .- .. '. 
r r r  r-on31 r l .oxrrrrm r'i(uIpmn\ . . .  

.: , 
Eves1 

U o r  appropriate pro t e c t i v ~  eyerrlasses or chemical 
safety ngglrs a s  described b OGHA's eyr aod facu 
ptottct!on regulation? i n  29 Em 1910.13~. . 

Skin: 
Uear apprcpriate protective glovrs to p r w r n t ' s k i n  
exposure8 

Cla t h i n g 1  
Uear appropr iaf~  p.rotectiw c l o t h i n g  to prevent ski11 

. , exposure. 

200 ppn TUAf 590 
mg/m3 TU4 3000 
pps I D L H  

Respirators: 
Fallou the OSHA r s s p i r ~ t o r  rrgulationr f ~ u n d  in 2PCF'R 
1910,134, Aluayr use a NIUSH-approved respirator uhen 
necessary, 

200 ppm lUAf  590 
mg/m3 NA 
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r 
F .  r ~ r r  SEClIDN 14 - TRANSPORT 'INFORHATION srr4 . . 

US DO1 
Sh ipp ing  Name: ETHYL HETHYL XETONL 

Hazard  C l a s r t  3 
UN Nunberr 1173 

Pack ing  Group1 I 1  
rno 

S h i p p i n g  Name: ETHYL KTHYL KETONE 
Hazard C lass1 3,2 . , 

UN NulPber~ 1193 
Pack ing  Groupr I1  

IATA 
S h i p p i n g  Haeer ETHYL METHYL KETONE 

Hazard  C lass1 3 . . a 

U N  Number: 1193 
P a c k j i g  Group1 I1 

RIO/ADR 
S h i  p i n g  Name1 ETHYL K T H n  KETONE 

Dangerour [pods C ~ d e :  .3(38) 
UN Number: 1193 

Canadian TOG 
S h i p p j i g  Honer ETHYL ETHYL HETONE ' 

Hazard  C lass1 3 
UH nunbar r  UNll93 

0 t her I n f  mrna t i m n ~  'FLASHPOINT -9C 

rrrr  SECTION 1S - UEGULATORr INFORMTION rrrd 

US FEOERAL 
TSCA 

CASI 78-93-3 i s  l i s t e d  o n  the TSC4 i n v e n t a r v ,  
H e a l t h  b S a f e t y  R r p o r t i n g  L i s t  

CASt 78-93-31 E f f e c t i v e  Oatel  O c t ~ b e r  4, 1982; Sunset Oa te l  October  4, 
Chemical  Tes t  Ru les  

.None o f  the  c h e n i c a l s  i n  this produc t  a re  under a Chemical l e s t  R u l e ,  
S e c t i o n  12b 

hone of t h e  chemicmls a re  l i s t r d  under  TSCA S e c t i o n  l 2 b ,  
TSCA S i g n i f i c a n t  Neu Use Rule 

None of t h e  chemica ls  i n  t h i s  m a t e r i a l  have a SHUR under TSCA. 
SARA 
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Use your web browser's "Back" key to return to previous topic. 

Tetrachloroethylene 

**** MATERIAL SAFETY DATA SHEET **** 

Tetrachloroethylene 
22900 

****  SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION ****  

MSDS Name: Tetrachloroethylene 
Catalog Numbers: 

C182 20, C182 4, C182-20, C182-4, C18220, C1824, 04586 4, 04586-4, 045864 
Synonyms : 

Ethylene tetrachloride; Tetrachlorethylene; Perchloroethylene; 
Perchlorethylene 

Company Identification: Fisher Scientific 
1 Reagent Lane 
Fairlawn, NJ 07410 

For information, call: 201-796-7100 
Emergency Number: 201-796-7100 
For CHEMTREC assistance, call: 800-424-9300 
For International CHEMTREC assistance, call: 703-527-3887 

****  SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS ****  

+----------------+--------------------------------------+----------+----------- + 
I CAS# I Chemical Name 1 % I EINECS# I 
I_------------__- I--------------------------------------I----------l----------- I 
I 127-18-4 (Tetrachloroethylene 1 99+ 1 204-825-9 1 
+----------------+--------------------------------------+----------+----------- + 

Hazard Symbols: XN N 
Risk Phrases: 40 51/53 

****  SECTION 3 - HAZARDS IDENTIFICATION ****  

EMERGENCY OVERVIEW 
Appearance: clear, colorless. 
Caution! Irritant. May cause central nervous system depression. May 
cause respiratory and digestive tract irritation. May cause liver 
and kidney damage. May cause severe eye and skin irritation with 
possible burns. May cause reproductive and fetal effects. May cause 
cancer based on animal studies. 
Target Organs: Kidneys, central nervous system, liver. 



P o t e n t i a l  Heal th  E f f e c t s  
Eye : 

Contact  wi th  eyes m y  cause seve re  i r r i t a t i o n ,  and p o s s i b l e  eye 
burns .  

Skin: 
May cause  seve re  i r r i t a t i o r  and poss ib le  burns. 

Inges t ion :  
May cause c e n t r a l  nwvous  a,ystem depression, kidney damage, and 
l i v e r  damage. Sympto~ms may ,include: headache, exci tement ,  f a t igue ,  
nausea, vomiting, s tupor ,  qnd coma. May cause g a s t r o i n t e s t i n a l  
i r r i t a t i o n  wi th  nausea, v o n i t i n g  and d ia r rhea .  

I n h a l a t i o n :  
I n h a l a t i o n  of vapor nay cayse r e s p i r a t o r y  t r a c t  i r r i t a t i o n .  Hay 
cause  c e n t r a l  nervous systqm e f f e c t s  inc luding  v e r t i g o ,  anxiety,  
d e p r e s ~ i o n ,  muscle incoordiynation, and emotional i n s t a b i l i t y .  

Chronic : 
P o s s i b l e  cancer  hazard  bas+ on t e s t s  with l a b o r a t o r y  animals.  
Prolonged o r  r epea ted  s k i n , c o n t a c t  may cause d e f a t t i n g  and 
d e r m a t i t i s .  May caus?  r e sp iga to ry  t r a c t  cancer.  May cause adverse 
nervous system e f f e c t s  inc4uding muscle tremors and incoordina t ion .  
May cause l i v e r  and t idney Pamage. May cause r ep roduc t ive  and f e t a l  
e f f e c t s  . 

**** SECTION 4 - FIRST AID MEASURES **** 

Eyes : 
Flush eyes wi th  p l e n t y  of wpter f o r  a t  l e a s t  15 minutes,  
o c c a s i o n a l l y  l i f t i n g  t h e  up2er and lower l i d s .  Get medical a i d .  

Skin: 
G e t  medical a i d  i f  i r r i t a t i p n  develops o r  p e r s i s t s .  Wash c l o t h i n g  
b e f o r e  reuse .  Flush ak in  wish p l en ty  of soap and water .  

Inges t ion :  
I f  v i c t i m  i s  consciows and p l e r t ,  g ive  2-4 cupfu l s  of milk o r  water.  
Never g ive  anyth ing  by moutj  t o  an unconscious person.  Get medical 
a i d .  

Inha la t ion :  
Remove from exposure t o  f r egh  a i r  immediately. I f  n o t  brea th ing ,  
g i v e  a r t i f i c i a l  resp i i ra t ion , ,  I f  brea th ing  i s  d i f f i c u l t ,  g ive  oxygen. 
G e t  medical a i d .  

Notes t o  Physician:  
T r e a t  symptomatically and syppor t ive ly .  

**** SECTION 5 - F I P  FIGHTING MEASURES **** 

General Information:  
As i n  any f i r e ,  wear a  self-.:contained b rea th ing  appara tus  i n  
pressure-demand, MSHA/NIOSH (approved o r  e q u i v a l e n t ) ,  and f u l l  
p r o t e c t i v e  gea r .  Containers ,may explode i n  t h e  h e a t  o f  a  f i r e .  
Vapors may be  heaviea  than  ilir. They can sp read  a long t h e  ground and 
c o l l e c t  i n  low o r  confined qreas .  

Ext inguish ing  Media: 
Substance i s  noncombustible; use  agent most a p p r o p r i a t e  t o  
e x t i n g u i s h  surrounding f i r e .  For small f i r e s ,  use  d r y  chemical, 
carbon d ioxide ,  o r  water  sp1;ay. For l a r g e  f i r e s ,  use d r y  chemical, 
carbon d ioxide ,  a lcoh,ol-resipstant  foam, o r  water  spray .  Cool 
c o n t a i n e r s  wi th  floodling q u q n t i t i e s  of water  u n t i l  w e l l  a f t e r  f i r e  i s  
o u t .  

Au to ign i t ion  Temperature: Not a p ~ ; l i c a b l e .  
Flash Poin t :  Not applicab1.e. 
NFPA Rating: heal th-2;  f lammbi l i , ty -0 ;  r eac t iv i ty -0  
Explosion L i m i t s ,  Lower: Not ava i , lab le .  

Upper: Mot ava i , lab le .  

**** SECTION 6 - ACCIQENTAL RELEASE MEASURES **** 



**** SECTION 6 - ACCIDENTAL RELEASE MEASURES **** 

m General Information: Use proper personal protective equipment as indicated 
in Section 8. 

Ir ~pills/Leaks: 
Absorb spill with inert material, (e.g., dry sand or earth), then 

I place into a chemical waste container. Avoid runoff into storm 
sewers and ditches which lead to waterways. Clean up spills 
immediately, observing precautions in the Protective Equipment 
section. Flush down the spill with a large amount of water. Remove 
all sources of ignition. Use a spark-proof tool. Provide ventilation. 

**** SECTION 7 - HANDLING and STORAGE **** 

Handling : 
Wash thoroughly after handling. Remove contaminated clothing and 
wash before reuse. Use with adequate ventilation. Do not reuse this 
container. Avoid breathing vapors from heated material. Avoid contact 
with skin and eyes. Keep container tightly closed. Keep away from 
flames and other sources of high temperatures that may cause material 
to form vapors or mists. 

111 Storage: 
Keep away from heat and flame. Store in a cool, dry place. Keep 
containers tightly closed. 

I **** SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION **** 

Engineering Controls: 

I Use process enclosure, local exhaust ventilation, or other 
engineering controls to control airborne levels below recommended 
exposure limits. 

w Exposure Limits +--------------------+-------------------+-------------------+----------------- + 
I Chemical Name I ACGIH 1 NIOSH l OSHA - Final PELS 1 

U I Tetrachloroethylene I25 ppm ; 170 INIOSH Potential 1100 ppm TWA; C I 
I I mg/m3; 100 ppm IOccupational 1 200 ppm; C 200 1 
1 ISTEL; 685 mg/m3 I Carcinogen - see I ppm I 
I 1 STEL IAppendix A; I I 

I I I l minimize I I 
I I I workplace odo r I I 

I exposure I 
Iconcentrations 1 
I limit number of I 
I workers exposed I 
1150 pprn IDLH (not I 
lconsidering I 
lcarcinogenic I 
I effects) I 

OSHA Vacated PELs: 
Tetrachloroethylene: 
25 pprn TWA; 170 mg/m3 TWA m 

Personal Protective Equipment 

Eyes: 
Wear appropriate protective eyeglasses or chemical 
safety goggles as-described by OSHA's eye and face 
protection regulations in 29 CFR 1910.133. 

Skin : 
Wear appropriate protective gloves to prevent skin 



exposum.  
Clo th ing:  

Wear a ~ r o p r i a ~ t e  p r o t e c t i v e  c l o t h i n g  t o  p reven t  s k i n  
exposurp. 

Resp i r a to r s :  
A resp i , ra tory  p r o t e c t i o n  program t h a t  m e e t s  OSHA's 29 
CFR 119110.134 ,and ANSI 288.2 requi rements  must be  
followe!d whenqver workplace c o n d i t i o n s  warran t  a 
r e s p i r a l t o r t  s yse. 

**** SECTION 9 - PHYSIW AND CHEMICAL PROPERTIES **** 

Phys ica l  S t a t e :  
Appearance: 
Odor : 
pH : J 

Vapor Pressure :  
Vapor Densi ty:  
Evaporat ion Rate: 
V i s c o s i t y :  
Bo i l i ng  Po in t :  
Freez ing/Mel t ing  Poin t :  
Decomposition Temperature: 
S o l u b i l i t y :  
S p e c i f i c  Gravi ty/Densi ty:  
Molecular  Formula: 
Molecular' Weight: 

L i  quid 
cllear, co1korless 
sweet i sh  pdor 
No,: ava i l iab le  . 
1 5 . 8  nun H:g 
5 .2  
9 [ether=~LOO) 
0.lB9 mPa p 20 d 
12:L deg C 
-22 - 3  deg C 
15U deg C 
Neiarly i npo lub le  i n  water .  
1.623 
C2r.14 
165.812 

**** SECTION 10 - STPILITY AND REACTIVITY **** 

Chemical S t a b i l i t y :  
S t a b l e  under normal tempera+;ures and p r e s s u r e s .  

Condi t ions  t o  Avoid: 
Incompatible  m a t e r i a l s ,  excyss hea t .  

I n c o m p a t i b i l i t i e s  wi th  Other  Matyr ia l s :  
S t rong  bases ,  metals ,  l iquiql  oxygen, d i n i t r o g e n  t e t r o x i d e .  

Hazardous Decomposition Psoducts:  
Hydrogen c h l o r i d e ,  phosgene, carbon monoxide, carbon d iox ide .  

Hazardous Polymerizat ion:  W i l l  n c ~ t  occur.  

**** SECTION 111 - TOXIICOLOGICAL INFORMATION **** 

RTECS # : 
CAS# 127-18-4 : KX385Q000 

LD50/LC50: 
CAS# 127-18-4: Inha la t ion ,  rbouse: LC50 =5200 ppm/4H; I n h a l a t i o n ,  
r a t :  LC50 =34200 mg/M/8H; C,ral, mouse: LD50 = 8100 mg/kg; Ora l ,  r a t :  
LD50 = 2629 mg/kg. 

Ca rc inogen ic i ty :  
Te t r ach lo roe thy lene  - 

ACGIH: A3-animal carciqogen 
C a l i f o r n i a :  carcinoge~n - i n i @ i a l  d a t e  4/1/88 

NIOSH : occupat io~nal  caqcinogen 
NTP: Suspect  clarcinogen 

OSHA: Poss ib l e  Select :carcinogen 
IARC: Group 2A e a r c i n ~ g e n  

Epidemiology: 
Epidemiologic s t u d i e s  have gliven i n c o n s i s t e n t  r e s u l t s .  S t u d i  
es have shown t h a t  tetrachlkoroethylene h a s  n o t  caused canc 
er i n  exposed workers. The s t u d i e s  have s e r i o u s  weakne 
sses such a s  mixed exposures,. I n  tests w i t h  r a t s  and mice, i 
t appeared t h a t  t i s s u e  des t r ,gc t ion  o r  peroxisome p r o l i f e r a  
t i o n  r a t h e r  t h a n  gene'zic mecnanisms were t h e  cause  of  



the observed increases in normally occurring cancers. The 

L 
oral mouse TDLo that was tumorigenic was 195 gm/kg/50W-I. 

Teratogenicity: 
@' Has caused musculoskeletal abnormalities. Has caused morphological 

transformation at a dose of 97mol/L in a study using rat embryos. 
(I Reproductive Effects: 

Has caused behavioral, biochemical, and metabolic effects on newborn 
rats when the mother was exposed to the TCLo of 900 ppm/7H at 7-13 
days after conception. A dose of 300 ppm/7H 6-15 days after 
conception caused post-implantation mortality. 

Neurotoxicity: 
No information available. 

Mutagenicity: 
Not mutagenic in Escherichia coli. No mutagenic effects were seen in 
rat liver after exposure at 200 ppm for 10 weeks. No chromosome 
changes were seen in the bone marrow cells of exposed mice. 

Other Studies: 
A case of 'obstructive jaundice' in a 6-week old infant has 
been attributed to tetrachloroethylene in breast milk. 

****  SECTION 12 - ECOLOGICAL INFORMATION ****  

Ecotoxicity: 
Not available. 

Environmental Fate : 
In soil, substance will rapidly evaporate. In water, it will 
evaporate. In air, it can be expected to exist in the vapor phase. 

Physical/Chemical : 
Not available. 

Other: 
Not available. - **** SECTION 13 - DISPOSAL CONSIDERATIONS ****  

Dispose of in a manner consistent with federal, state, and local regulations. 
I) RCRA D-Series Maximum Concentration of Contaminants: 

CAS# 127-18-4: waste number D039; regulatory level = 
0.7 mg/L. 
RCRA D-Series Chronic Toxicity Reference Levels: CAS# 

I 127-18-4: chronic toxicity reference level = 0.007 
mg/L. 
RCRA F-Series: None listed. 
RCRA P-Series: None listed. 

I RCRA U-Series: CAS# 127-18-4: waste number U210. 
CAS# 127-18-4 is banned from land disposal according 
to RCRA. 

I **** SECTION 14 - TRANSPORT INFORMATION ****  

US DOT 
a Shipping Name: TETRACHLOROETHYLENE 

Hazard Class: 6.1 
UN Number: UN1897 

Packing Group: I11 
I IMO 

No information available. 
IATA 

No information available. 
(I) RI D/ADR 

No information available. 
d Canadian TDG 

w Shipping Name: TETRACHLOROETHYLENE 
Hazard Class: 6.1 



UN Number: UN18q7 

**** SECTIOK 15 - E;LEGULATORY INFORMATION **** 

US FEDERAL 
TSCA 

CAS# 127-18-4 i s  l i q t e d  o w t h e  TSCA inventory .  
Heal th & S a f e t y  Reporting L i 2 : t  

CAS# 127-18-4: E f fec t ive  Date: June 1, 1987; Sunset  Date: June 1, 1997 
Chemical T e s t  Rules 

None of t h e  chemica1.s i n  t h : i s  product a r e  under a Chemical Tes t  Rule. 
Sec t ion  12b 

None of t h e  chemica1.s a r e  l : , i s ted  under TSCA Sec t ion  12b. 
TSCA S i g n i f i c a n t  New Use Rule 

None of t h e  chemica1.s i n  th$s m a t e r i a l  have a SNUR under TSCA. 
J SARA 

Sec t ion  302 (RQ) 
f i n a l  RQ = 100 pound15 (45.4 kg) 

Sec t ion  302 (TPQ) 
None of t h e  chemicals i n  thibs product have a TPQ. 

SARA Codes 
CAS # 127-18-4: acu te .  

Sec t ion  313 
This  m a t e r i a l  conta ins  Tetrpchloroethylene (CAS# 127-18-4, 
99+%),which i s  s u b j e c t  t o  t p e  r e p o r t i n g  requirements  of  Sec t ion  313 
o f  SARA T i t l e  I11 and 40 CF:R P a r t  373. 

Clean Air Act: 
CAS# 127-18-4 is  l i s t e d  a s  g hazardous a i r  p o l l u t a n t  (HAP) .  
This  m a t e r i a l  does n e t  contg in  any Class  1 Ozone d e p l e t o r s .  
This  m a t e r i a l  does n s t  contg in  any Class  2 Ozone d e p l e t o r s .  

Clean Water Act:  
None of  t h e  chemicals i n  t h + s  product a r e  l i s t e d  a s  Hazardous 
Substances under t h e  CWA. 
CAS# 127-18-4 is  l i s & e d  a s  j L  P r i o r i t y  P o l l u t a n t  under t h e  Clean Water 
Act .  
CAS# 127-18-4 is  l i s t e d  a s  j L  Toxic P o l l u t a n t  under t h e  Clean Water 
Act .  

OSHA: 
None of  t h e  chemicals i n  thj,.s product a r e  cons idered  h igh ly  hazardous 
by OSHA. 

STATE 
Te t rach lo roe thy lene  can be  found,on  t h e  fol lowing s t a t e  r i g h t  t o  know 
l i s t s  : C a l i f o r n i a ,  New Je r sey ,  ~ l : o r i d a ,  Pennsylvania,  Minnesota, 
Massachuset ts .  
The fo l lowing s ta tement(s1  i s ( a r e : )  made i n  o r d e r  t o  comply with 
t h e  C a l i f o r n i a  Sa fe  Drinking Wate,r Act: 
WARNING: This  product  conqains Te:trachloroethylene, a chemical known 
t o  t h e  s t a t e  of C a l i f o r n i a  t o  cac,se cancer .  
C a l i f o r n i a  No S i g n i f i c a n t  Risk Lqvel: 

CAS# 127-18-4: no s i g n i f i c a n t  r i s k  l e v e l  = 1 4  ug/day 
European/ In terna t ional  Regu1at:ions 

European Label ing i n  Accordance with EC Di rec t ives  
Hazard Symbols: XN N 
Risk Phrases:  

R 40 Poss ib l e  c i s k s  of i r r e v e r s i b l e  e f f e c t s .  
R 51/53 Toxic [ to  a q u a t i c  organisms; may cause 
long-term adverpe e f f e c t s  i n  t h e  a q u a t i c  environment. 

S a f e t y  Phrases:  
s 23 DO not  i nha ld  gas/furnes/vapour/spray. 
S 36/37 Wear s . ~ i t a b l e  p r o t e c t i v e  c l o t h i n g  and 
gloves. 
S 61 Aveid re l iaase  t o  t h e  environment. Refer t o  
s p e c i a l  : .nstruc:tions/Safety d a t a  s h e e t s .  



WGK (Water Danger/Protection) 

m CAS# 127-18-4: 3 
Canada 

jl CAS# 127-18-4 is listed on Canada's DSL/NDSL List. 
This product has a WHMIS classification of DlB, D2A. 

I CAS# 127-18-4 is not listed on Canada's Ingredient Disclosure List. 
Exposure Limits 

CAS# 127-18-4:. OEL-ARAB Republic of Egypt:TWA 5 pprn (35 mg/m3);Skin 

A 50 pprn (339 mg/m3);STEL 200 pprn (1368 mg/m3). OEL-CZECHOSLOVAK1A:TWA 
250 mg/rn3;STEL 1250 mg/m3. OEL-DENMARK:TWA 30 pprn (200 mg/m3);Skin. 0 
EL-F1NLAND:TWA 50 pprn (335 mg/m3);STEL 75 pprn (520 mg/m3);Skin. OEL-FR 
ANCE:TWA 50 pprn (335 mg/m3). OEL-GERMANY:TWA 50 pprn (345 mg/m3);Carcin 
ogen. OEL-HUNGARY:STEL 50 mg/m3;Skin;Carcinogen. OEL-JAPAN:TWA 50 pprn 
(340 mg/m3). OEL-THE NETHERLANDS:TWA 35 pprn (240 mg/m3);skin. OEL-THE 
PHILIPP1NES:TWA 100 pprn (670 mg/m3). OEL-P0LAND:TWA 60 mg/m3. OEL-RUSS 
1A:TWA 50 ppm;STEL 10 mg/m3. OEL-SWEDEN:TWA 10 pprn (70 mg/m3);STEL 25 
pprn (170 mg/m3). OEL-SW1TZERLAND:TWA 50 pprn (345 mg/m3);ST~~ 100 ppm;S 
kin. OEL-THA1LAND:TWA 100 ppm;STEL 200 ppm. OEL-UNITED KINGD0M:TWA 50 
pprn (335 mg/m3);STEL 15 ppm. OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA 
check ACGIH TLV. OEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TLV 

**** SECTION 16 - ADDITIONAL INFORMATION **** 

MSDS Creation Date: 4/07/1995 Revision #11 Date: 12/12/1997 

The information above is believed to be accurate and represents the best 
information currently available to us. However, we make no warranty of 
merchantability or any other warranty, express or implied, with respect to 
such information, and we assume no liability resulting from its use. Users 
should make their own investigations to determine the suitability of the 
information for their particular purposes. In no way shall Fisher be liable 

W for any claims, losses, or damages of any third party or for lost profits 
or any special, indirect, incidental, consequential or exemplary 
damages, howsoever arising, even if Fisher has been advised of 

I the possibility of such damages. 
................................................................................ 
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FlrsR Pointr 12'F Ruto-Ignition Twpl 7218F IEL: 6.7 ELI 36.0 Fire Rzud: cdmrtiblt 
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m Stability: stable 
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rKuM : C - I S M  SCIENTIFIC 
' w4-c  r -+a30 LO. LY 

ULTRA 8ci;ntif i e  
1 

ruij 2~-9460 --- - 7- 

WE: O W ~ ~ I ~ W E  UUT IMTED: QI~Q/~WI PTNDB -1 n-uo 
I - - -  

- ,.-- -' --- 
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' BAKER - M-CRESOL. F842 
I 

J TSBAKER -- M-CRESOL, F842 
MATERIAL SAFETY DATA SHEET 
NSN: 681000N041610 
Manufacturer's CAGE: 70829 
Part No. Indicator: A 
Part Number/Trade Name: M-CRESOL, F842 ........................................................................... ........................................................................... 

General Information ........................................................................... ........................................................................... 
Company's Name: J T BAKER INC 
Company's Street: 222 RED SCHOOL LANE 
Company's City: PHILLIPSBURG 
Company's State: NJ 
Company's Country: US 
Company's Zip Code: 08865-2219 
Company's Emerg Ph #: 908-859-2151;800-424-9300(CHE?4TREC) 
Company's Info Ph #: 800-582-2537 
Record No. For Safety Entry: 001 
Tot Safety Entries This Stk#: 001 
Status: SMJ 
Date MSDS Prepared: 01MAY89 
Safety Data Review Date: 28JUL93 
MSDS Serial Number: BRLPK 
Hazard Characteristic Code: NK ........................................................................... ........................................................................... 

Ingredients/Identity Information ........................................................................... ........................................................................... 
Proprietary: NO 
Ingredient: M-CRESOL (SARA 111) 
Ingredient Sequence Number: 01 
Percent: 90-100 
NIOSH (RTECS) Number: GO6125000 
CAS Number: 108-39-4 
OSHA PEL: 5 PPM, S 
ACGIH TLV: N/K (FP N) ........................................................................... ........................................................................... 

Physical/Chemical Characteristics ........................................................................... ........................................................................... 
Appearance And Odor: COLORLESS TO YELLOW LIQUID. PHENOLIC ODOR. 
Boiling Point: 395F, 202C 
Melting Point: 53.0F111.7C 
Vapor Pressure (MM Hg/70 F) : 0.1 (20C) 
Vapor Density (Air=l) : 3.7 
Specific Gravity: 1.03 (Hf20=1) 
Evaporation Rate And Ref: N/A 
Solubility In Water: MODERATE (1-10%) 
Percent Volatiles By Volume: N/A 
p ~ :  N/A ........................................................................... ........................................................................... 

Fire and Explosion Hazard Data ........................................................................... ........................................................................... 
Flash Point: 187F, 86C 
Flash Point Method: CC 
Lower Explosive Limit: 1.1% 
Upper Explosive Limit: 1.4% 
Extinguishing Media: USE WATER SPRAY, CARBON DIOXIDE, DRY CHEMICAL OR 
ORDINARY FOAM. 
Special Fire Fighting Proc: USE NIOSH/MSHA APPRVD SCBA AND FULL PROTECTIVE 
EQUIP (FP N). MOVE CONTRS FROM FIRE AREA IF IT CAN BE DONE W/OUT RISK. USE 
WATER TO KEEP FIRE-EXPOS CNTRS COOL. 
Unusual Fire And Expl Hazrds: VAPS MAY FLOW ALONG SURFACES TO DISTANT 
IGNITION SOURCES & FLASH BACK. CLOSED CONTRS EXPOSED TO HEAT MAY EXPLODE. 
CONTACT W/STRONG OXIDIZERS MAY CAUSE FIRE. 



,. ,,I\ - MCRESOL. F842 h t t p l h .  d m  

-----------=----------------- ------?==---=,, ----------- -- - - - - - - - -  -=--- -------- 
Reactiwity Data 

........................................... -------------- ---------------- 
Stability: YES 
Cond To Avoid (Stability): HEAT, F v ,  OTHER SOURCES OF IGNITION, LIGHT. 
Materials To Avoid: STRONG OXI!DIZING,AGENTS. 
Hazardous Decamp Products: W O N  MOblOXIDE AND CARBON DIOXIDE 
Hazardous Poly Occur: NO 
Conditions To Avoid (Poly) : NCT RELq'ANT. 
-----------------------------=I-'------.----- --------------- ............................. -------.----------------------- 

Health Hqzard Data ............................. -------.------ -----------------------------=I-'----------- --- 
-_----I------- 

LD50-LC50 Mixture: LD50: ( O W ,  RAT) : 242 MG/KG 
Route Of Entry - Inhalation: YES 
Route Of Entry -, Skin: YES 
Route Of Entry - Ingestion: NQ 
Health Haz Acute And Chronic: TARGETt0RGANS:NASAL SEPTUM, RESP SYS, LIVER, 
KIDNEYS, EYES, SKIN. ACUTE: I N W :  HDCI:, NAUS, VOMIT, DIZZ, DROW, IRRIT OF 
SEV IRRIT/BURNS. SKIN ABSORPTX0N:DEFW. INGEST:- & MAY BE FATAL, NAUS, 
VOMIT, GI IRRIT, BURNS TO MOUTH (EFT: OF OVERMP) 
Carcinogenicity - NTP: NO 
Carcinogenicity - IARC: NO 
Carcinogenicity - OSHA: NO 
Explanation Carcinogenicity: MOT RELEVANT. 
Signs/Symptoms Of Overexp: HLTH HAZ:6 THROAT. CHRONIC EETS:DAMAGE TO 
LIVER, KIDNEYS, LUNGS, BLOOD, CENTRAI NERVOUS SYSTM. 
Med Cond Aggravated By Exp: NONE IDENTIFIED. 
Ernergency/First Aid Proc: 1NGEST:CALI MD. IF SWALLOklED, DO NOT INDUCE 
VOMIT. IF CONSCIOUS GIVE WATERI, MILR/~MILK OF MAGNESIA. 1NHAL:REMOVE TO 
IN CASE OF CNTCT, IMMED FLUSH SKIN W/yPLENTY OF WATER (DELUGE SHOWER) FOR @ 
LEAST 15 MINS WHILE RPIOVING CQNTAMD kCLTHNG & SHOES. WASH CLTHG BEFORE RE- 
USE. EYES:IMMED FLUSH W/PLENTY' OF W A V R  FOR @ LEAST 15 MINS. ----------------- ===n==============n=rr=r=====__===)c======F===------------------------- 

Precautions for Saife Handling and Use 
=====O==E=P==============I======~===--,----- ....................... ........................ 
Steps If Mat1 Released/Spill: WEAR NqOSH/MSHA APPRVD SCBA & FULL PROT 
CLTHG. SHUT OFF IGNIT SOURCES; NO FL?yWS, SMKG/FLAMES IN AREA. STOP LEAK IF 
CAN DO W/OUT RISK. USE WATER SPRAY TO REDUCE VAPS. TAKE UP W/SAND/OTHER 
NON-COMBUST ABSORB MATL & PLAC.3 INTO ;CONTR FOR L A T W  (SUPDAT) 
Neutralizing Agent: J T BAKER 90LUSORp(R) SOLVENT ABSORBENT RECOMMENDED 
FOR SPILLS OF THIS PRODUCT. 
Waste Disposal Method: DISPOSE IN ACC,3RDANCE WITH ALL APPLICABLE FEDEFUU, 
STATE, AND LOCAL ENVIRONMENTAL REGULAFIONS. 
Precautions-Handling/Storing: KEEP C W T R  TIGHTLY CLOSED. STORE IN COOL, 
DRY, WELL-VENTILATED, FLAMMABLI~ LIQUIP STORAGE AREA/CABINET. STORE IN 
LIGHT-RESISTANT CONTAINERS. 
Other Precautions: PRODUCT MAY SOLIDIFY AT ROOM TEMPERATURE. KEEP AWAY 
FROM HEAT, SPARKS, FLAME. HARMkTL IF SWALLOWED, INHALED OR ABSORBED THROUGH 
SKIN. .............................. ------ 7- .................... ------------------------------*------.----,,------,,---,,---- 

C~ntrol Measures 
....................................................................... 

Respiratory Protection: NIOSH/MSHA APPRVD RESP PROT REQ IF AIRBORNE CONC 
EXCEEDS TLV. AT CONCS UP TO 250 PPM, $HEM CARTRIDGE RESP W/ ORGANIC VAP 
CARTRIDGE & DUST/MIST FILTER I!$ RECOMlr¶ENDED. ABOVE THIS LEVEL, A NIOSH/MSHA 
APPRVD SCBA IS RECOMMENDED. 
Ventilation: USE GENERAL OR LOCAL EXWUST VENTILATION TO MEET TLV 
REQUIREMENTS. 
Protective Gloves: RUBBER GLOWS. 
Eye Protection: CHEM WORK GOGG w/FULL LGTH FSHLD (FP N) 
Other Protective Equipment: EMSR EYE ]PATH & DELUGE SHOWER (FP N). UNIFORM, 
PROTECTIVE SUIT RECOMMENDED. 
Work Hygienic Practices: WASH '#HOROUGVLY AFTER HANDLING. 
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Suppl. Safety & Health Data: SPILL PROC: DISP. FLUSH AREA W/WATER. ........................................................................... ........................................................................... 
Transportation Data 

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

........................................................................... 
Disposal Data 

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

........................................................................... ........................................................................... 
Label Data ........................................................................... ........................................................................... 

Label Required: YES 
Technical Review Date: 28JUL93 
Label Date: 19APR93 
Label Status: G 
Common Name : M-CRESOL, F842 
Chronic Hazard: YES 
Signal Word: DANGER! 
Acute Health Hazard-Severe: X 
Contact Hazard-Severe: X 
Fire Hazard-Moderate: X 
Reactivity Hazard-Slight: X 
Special Hazard Precautions: CORROSIVE! COMBUSTIBLE! KEEP AWAY FROM HEAT, 
SPARKS & FLAME. TARGET 0RGANS:NASAL SEPTUM, RESP SYS, LIVER, KIDNEYS, EYES, 
SKIN. ACUTE:INHAL:HDCH, NAUS, VOMIT, DIZZ, DROW, IRRIT OF UPPER RESP TRACT, 
UNCON, MAY CAUSE PULM EDEMA. SK1N:SEV IRRIT/BURNS. EYES:SEV IRRIT/BURNS. 
SKIN ABSORPTI0N:DEFWAT. 1NGEST:HARMFUL & MAY BE FATAL, NAUS, VOMIT, GI 
IRRIT, BURNS TO MOUTH & THROAT. CHRONIC: DMG TO LIVER, KIDNEYS, LUNGS, 
BLOOD & CNS. 
Protect Eye: Y 
Protect Skin: Y 
Protect Respiratory: Y 
Label Name: J T BAKER INC 
Label Street: 222 RED SCHOOL LANE 
Label City: PHILLIPSBURG 
Label State: NJ 
Label Zip Code: 08865-2219 
Label Country: US 
Label Emergency Number: 201-859-2151;800-424-9300(CHEMTREC) 
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1 
1.0 P'LJRPOSE 
To establish procedures for the implementation and operation of a heat stress prevention, 
evaluation, and response program. 

2.0 SCOPE 
I, Applies to all activity where employees may be exposed to environments exceeding 71 degrees 

Fahrenheit (WBGT) performing Levels C and B work, and environments exceeding 77 degrees 
Fahrenheit (WBGT) for Level D work. 

m 

3.0 DEFINITIONS 
.C Acclimatization - Acclimatization is the process of the body becoming accustomed to extremes 

in temperature. 

I ACGIH TLV 1997 - Heat Stress Threshold Limit Values (TLVs) are intended to protect 
workers from the severest effects of heat stress and heat injury and to describe exposures to hot 
working conditions under which it is believed that nearly all workers can be repeatedly exposed 

w without adverse health effects. The TLV objective is to prevent the deep body core temperature 
from exceeding 38°C (100.4"F). 

lllr Wet-Bulb Globe Temperature (WBGT) - This is the simplest and most suitable technique to 
measure the environmental factors associated with heat stress. The value is calculated by using 
the equations shown in Appendix A. 

I 

WorWRest Regimen - This is a ratio of time spent working versus time spent resting. The 
ratio applies to one (1) hour periods. For example, a worwrest regiment of 75% work, 25% rest 

L corresponds to 45 minutes work, 15 minutes rest each hour. 

I 
4.0 RESPONSIBILITIES 
Employees - All employees must be alert to signs of development of symptoms of heat stress in 

I themselves and in those working with them. They must also be aware of emergency corrective 
action. 

m Health and Safety Coordinator (HSC) - The HSC is responsible for establishing and 
enforcing the worWrest regimen to control heat stress. 
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5.0  GUIDELINE^ 
Acclimatization to heat involves a series of physiological and psychological adjustments that 
occur in an individual during his,'her fist,  week of exposure to hot environmental conditions. The 
work-rest regimen in this procedwre is va&d for acclimated workers who are physically fit. 

5.1 Effects of Heat Stress 
Hot weather can cause physical discomfprt, loss of efficiency, and personal injury. Wearing 
personal protective equipment puts a worker at considerable risk of developing heat stress 
because protective clothing decreases natwal body ventilation. Heat stress is probably one of the 
most common (and potentially serious) ill?esses at hazardous waste sites. Regular monitoring and 
preventive measures are essential1 to the h d t h  and safety of personnel conducting field work. 

Early symptoms of heat stresr may $nclude fatigue, irritability, anxiety, and decreased 
concentration, dexterity, or movement. It' not recognized or treated, heat stress may be serious, 
even fatal. 

Heat-related problems include: 

1. Heat Rash - caused by eontinuow exposure to hot and humid air and aggravation of the 
skin by chafing clothes. As well a:$ being a nuisance, this decreases the ability to tolerate 
heat. 

2. Heat Cramps - causd by pqofuse perspiration with inadequate fluid intake and 
chemical replacement (especially !jalts). Signs: muscle spasm and pain in the extremities 
and abdomen. 

3. Heat Exhaustion - ca~sed by ,increased stress on various organs to meet increased 
demands for body cooling. Signs: shallow breathing; pale, cool, moist skin; profuse 
sweating; dizziness; fatigue. 

4. Heat Stroke - the mcmst sever!? form of heat stress. Heat stroke is considered an 
Immediately Dangerous to Life or Health (IDLH) condition and as such must be treated 
as an emergency. Any person ,suffering from heat stroke must be cooled down 
immediately and brought to a hospital. Decontamination procedures should not be 
implemented. Signs and symptoqs are: red, hot, dry skin; no perspiration; nausea; 
dizziness and confusion; s;Tong, rapid pulse; coma. 

It is important to note thzt indivic~uals vary in their susceptibility and their reactions to 
heat-related conditions. Factors ithat may predispose someone to a heat condition 
include: 

Lack of physical fitnesp 
Lack of acclimatizatio~ 
Age 
Dehydration 
Obesity 

Alcohol and drug use 
Infection 
Sunburn 
Diarrhea 
Chronic disease 
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5.2 First AidfMedical Treatment 

@ The following first aid and medical treatments are recommended. First aid training is 
recommended. 

I 
1 .  Heat Rash - Apply mild drying lotions and use cool, dry sleeping quarters to allow skin 

to dry between heat exposures. 

m 2. Heat Cramps - Administer commercially-available electrolyte-balanced liquids. Seek 
medical attention if serious. 

fm 
3.  Heat Exhaustion - Remove to cooler environment; rest in reclining position. Drink 

plenty of fluids. 

4. Heat Stroke - Immediate and rapid cooling by immersion in chilled water with 
B massage, or wrapping in wet sheet and fanning. These steps are to be taken while waiting 

for emergency response to arrive, or while transporting the victim to an emergency 
medical facility. This is a life-threatening situation. 

m 

5.3 Heat Stress Prevention 

rn One or more of the following will help prevent or reduce heat stress: 

1. Drinking water shall be available to employees to encourage frequent small drinks (i.e., 

I 
one cup every 15-20 minutes {about 150 ml or 114 pint)). The water shall be kept 
reasonably cool (55-60°F) and shall be placed outside the contaminated areas. 
Employees shall be encouraged to salt their foods and maintain well-balanced diets. If 

II employees are unacclimatized, a commercially available product such as Gatorade or 
Exceed may be used for electrolyte replacement. 

2 .  Cooling devices may be used to aid natural body ventilation. These devices, however, 
c add weight, and their use should be balanced against worker efficiency. 

3. Long cotton underwear should be worn. It acts as a wick to help absorb moisture and 
I' protect the skin from direct contact with heat-absorbing protective clothing. 

4. Provide air-conditioned shelter or shaded areas to protect employees during rest periods. 

a 5. Install mobile showers and/or hose-down facilities to reduce body temperature and cool 
protective clothing. 

6. Conduct operations in the early morning or evening. 
L 

7. Rotate shifts of workers. 

8. Add additional employees to work teams. 
Y 9. Mandate work slowdowns. 

10. Good hygienic standards must be maintained by frequent change of clothing and daily 
m showering. Clothing should be permitted to dry during rest periods. 

m 
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11. Employees shall be instructed it) hot weather procedures. The training program shall , 
include, as a minimum, instruction in: 

'I 
a. Proper cooling prccedures )3nd appropriate first aid treatment. 

b. Proper clothing pmctices. 

c. Proper eating and drinking,habits. 

d. Recognition of impending beat exhaustion. 

e. Recognition of signs and spptoms of impending heat stroke. 

f. Safe work practices. 
CI 

5.4 Heat Stress Monitoring 
Specific procedures will be es$blished by the HSC andlor in the site specific HASP. 
Appendices A and B discuss the use of W G T  values. 

5.5 Work-Rest Regimen 
A work-rest regimen will be established for field work where pe r so~e l  may be exposed to 
environments exceeding 77 degrees FahrBpheit (WBGT) for Level D work and environments 
exceeding 71 degrees Fahrenheit (WBGT) for Levels C and B work. The American Conference 
of Governmental Industrial ~ ~ ~ i e $ s t s '  TL';d Heat Stress Threshold Limit Values will be used as 
a guideline. 

If any heat stress symptoms are identified b,i the employee or buddy, the HSC should be notified 
immediately and all work activity should ceqse until the situation is corrected. 

5.6 Biological Monitoring 
Always monitor signs and symptoms of hea:-stressed employees. When WBGT-TLV criteria are 
exceeded or water vapor impermeable clothing is worn, discontinue any environmentally-induced 
or activity-induced heat stress for a person $en: 

Sustained heart rate is greater than 160 beats per minute for those under age 35; 140 beats 
for 35 years of age and older. 

Deep body temperature is mare than 100'~. 

Blood pressure falls more than 40 tori, in about 3.5 minutes. 

• There are complaints of suddlen and sGvere fatigue, nausea, dizziness, lightheadedness, or 
fainting . 

• There are periods of inexplicable irritqbility, malaise, or flu-like symptoms. 

Sweating stops and the skin becomes tot and dry. 

• Daily urinary sodium ion exc~etion is iess than 50 m o l e s .  

- 
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c 6.0 REFERENCES 
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m TABLE 1 - Permissible Heat Exposure Threshold Limit Values 

APPENDIX A - Wet-Bulb Globe Temperature Index 

m APPENDIX B - Manual Measurement of WBGT Factors 
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I 
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TABLE 1 

PERMISSIBLE HEAT EXPOSURE THRESHOLD LIMIT VALUES 

INTENDED CHANGES LISTED 

(values are given in "F WBGT) 

Work-Rest Regimen Light Moderate 

Continuous Work 86 80 

75% Work 
25 % Rest, Each Hour 

Heavy 

77 

50% Work 89 
50% Rest, Each Hour 

25% Work 89.5 
75 % Rest, Each Hour 

Water vapor impermeable or thermally insulating clothing, encapsulating suits, and similar 
convective and evaporative barriers can severely restrict heat loss and produce life-threatening 
heat strain, even when the ambient air temperature, radiant heat, and humidity are low. 
Whenever employees wear such restrictive clothing, it is essential that extra caution be exercised. 
Project managers and supervisors must evaluate heat stress conditions at each job site, taking into 
account specific job activities, protective clothing being used, and WBGT readings. 



A baseline work-rest regimen is selected using the WBGT procedure. The WBGT in conjunction 
with the work load required to perform each task is used to determine work-rest regimen. Light 
work examples include such tasks as sitting or standing to control machines or performing light 
hand or arm work. Moderate work includes walking about in coated coveralls and respirators 
doing moderate lifting and pushing. Heavy work corresponds to pick and shovel-type work or 
the use of full body protective clothing. It must be assumed that any activity involving this type of 
clothing will be considered heavy work. 

In order to determine the WBGT the following equations are used: 
Outdoors with solar load: 

WBGT = 0.7 NWB + 0.2 GT + 0.1 DB 

a Indoors or outdoors with no solar load: 
WBGT = 0.7 NWB + 0.3 GT 

NWB = Natural Wet-Bulb Temperature 
DB = Dry-Bulb Temperature 
GT = Globe Thermometer Temperature 

The factors involved in the above equations can be measured using a direct reading instrument or 
manually measuring each factor. 

rn An example of a direct-reading heat stress monitor is 
the Reuter-Stokes Wibget No. RSS-214 heat stress monitor. 

Measurement of the individual factors requires the 
following equipment: 

- Dry-bulb thermometer 

- Natural wet-bulb thermometer 

- Globe thermometer 

- Stand 



APPENDIX B 

MANUAL MEASUREMENT OF WBGT FACTORS 

The range of the dry and the natural wet-bulb thermometers shall be -5°C to 50°C with an 
accuracy of 0.5" C. The dry-bulb thermometer must be shielded from the sun and the other 
radiant surfaces of the environment without restricting the airflow around the bulb. The wick of 
the natural wet-bulb thermometer shall be kept wet with distilled water for at least 112 hour 
before the temperature reading is made. It is not enough to immerse the other end of the wick 
into a reservoir of distilled water and wait until the whole wick becomes wet by capillary action. 
The wick shall be wetted by direct application of water from a syringe 112 hour before each 
reading. The wick shall extend over the bulb of the thermometer, covering the stem about one 
additional bulb length. The wick should always be clean and new wicks shall be washed before 
using. 

A globe thermometer, consisting of a 15 cm (6-inch) diameter hollow copper sphere painted on 
the outside with a matted black finish or equivalent, shall be used. The bulb or sensor of a 
thermometer (range -5°C to 100 C with an accuracy of 0.5"C) must be fixed in the center of the 
sphere. The globe thermometer shall be exposed at least 25 minutes before it is read. 

A stand shall be used to suspend the three thermometers so that they do not restrict free airflow 
around the bulbs. 

It is permissible to use any other type of temperature sensor that gives a reading identical to that 
of a mercury thermometer under the same conditions. 

The thermometers must be placed so that the readings are representative of the condition where 
the employees work or rest, respectively. All readings shall be recorded on the site log. 

In many cases WBGT is the simplest and most suitable technique to measure heat. However, this 
system is only valid for light summer clothing. When special personal protective clothing is 
required for performing a particular job, the worker's heat tolerance is reduced and the 
permissible heat exposure limits are not applicable because this clothing is heavier, impedes 
sweat evaporation, and/or has higher insulation value. 



APPENDIX D 

GUIDANCE ON SITE COMMUNICATIONS 





1.0 PURPOSE 
This guideline contains information and requirements necessary to make sure field activities are 
conducted with adequate provision for communications among field personnel and to emergency 
agencies. 

2.0 SCOPE 
The guideline applies to all field activities conducted by C&S. Additional provisions for 
communications will be addressed in each Site-Specific Health and Safety Plan (HASP), as needed. 
Field communications must be provided not only to make sure field personnel can communicate 
with one another, but also to contact off-site technical and emergency assistance. 

3.0 DEFINITIONS 
None 

4.0 RESPONSIBILITIES 
Employees - All employees are responsible for knowing and using the specified communications 
to make sure field work is safely completed andlor to respond to emergencies. 

Health and Safety Coordinator (HSC) - The HSC is responsible for determining the proper 
methods of communication required at a particular site; for training site personnel in the use of 
these communications; and for providing and maintaining the communications as specified. 

5.0 GUIDELINES 

5.1 OnSite Communications 
Each person shall be able to communicate with other personnel at all times. This communication 
may be via sound (air horn), electronic (two-way radio, bullhorn, etc.), or visual means. 

A set of hand signals shall be designated and agreed upon by all personnel at each site activity, for 
use in case electronic communications fail. The site-specific training shall include explanation of 
the following standard hand signals: 

- -  
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Signal 
Hand gripping throat 

Grip partner's wrist or 
place both hands around waist 

Meaning 
Out of air; can't breath 

Leave area immediately 

Hands on top of head Need assistance 

Thumbs up OK; I'm all right; I understand 

Thumbs down No; negative 

Whichever communication system is sel~cted as a primary system, a backup system must be 
provided. For example, hand siguals may1 be used as a backup if radio communications fail. All 
internal systems should be: 

Clearly understood by all perswmel 

Checked and practiced daily 

Intrinsically safe (spark-free) 

A special set of emergency signals should be set up. These should be: 

Different from ordinary signals 

Brief and exact 

6.0 REFERENCES 
None 

Limited in number so that they are easilly remembered 

When designing and practicing ccmmunic~tion systems, remember that: 

Background noise on site willi interfere, with talking and listening 

Wearing personal protective equipment will impede hearing and limit vision (i.e., the ability to 
recognize hand and body sign~~ls) 

Inexperienced radio users may need prpctice in speaking clearly 

5.2 Off-Site Communications 
Every field task shall provide folr off-site, communications to be able to contact local emergency 
agencies. Acceptable methods include mobile telephone, radio (CB, other) on a frequency 
monitored by emergency agencig; on-sitc telephone (portable or land-line); or a phone (booth or 
private home) within one-mile $ the site,. Where a private home phone is to be used, personnel 
shall make sure access to the hon~ie is guaranteed by the owner. Explicit directions and a map shall 
be prominently displayed. Adequ13te change shall be conveniently provided where a phone booth is 
specified for off-site communicat,ons. 

7.0 ATTACHMENTS 
None 
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1.0 PURPOSE 
To establish safe operating procedures for excavationltrenching operations at C&S work 
sites. 

2.0 SCOPE 
Applies to all C&S activity where excavation or trenching operations take place. 

3.0 DEFlNlTIONS 
Excavation - Any manmade cavity or depression in the earth's surface, including its 
sides, walls, or faces, fonned by earth removal and producing unsupported earth conditions 
by reasons of the excavation. 

Trench - A narrow excavation made below the surface of the ground. In general, the 
depth is greater than the width, but the width of a trench is not greater than 15 feet. 

4.0 RESPONSIBILlrrY 
Employees - All employees must understand and follow the procedures outlined in this 
guideline during all excavation and trenching operations. 

Health and Safety Coordinator (HSC) - The HSC is responsible for ensuring that these 
procedures are implemented at each work site. 

5.1 Hazards Associated With Excavation/Tmnching 
The principal hazards associated with excavationltrenching are: 
8 Suffocation, crushing, or other injury from falling material. 

rn Damage/failure of installed underground services and consequent hazards. 
= Tripping, slipping, or falling. 

Possibility of explosive, flammable, toxic, or oxygen-deficient atmosphere in 
excavation. 

5.2 Procedures Prior to Excavation 

1. Underground utilities 
m Determine the presence and location of any underground chemical or utility 

pipes, electrical, telephone, or instrument wire or cables. 
8 Identify the location of underground services by stakes or markers. 

av 
II 
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Deenergiw or isplate underground services during excavation. If not 
possible, or if loqation is not definite, method of excavation shall be 
established to minimize hazards by such means as: 

1) Use of hand tools in area of underground services. 

2) Insrllating wrsonnel and equipment from possible electrical contact. 

3) Uw of tool:; or equipment that will reduce possibility of damage to 
undergroun(B services and hazard to worker. 

2. Identify Excavatiou Area 
8 Areas to be excapated shall be identified and segregated by means of 

barricades,, ropes, @/or signs to prevent access of unauthorized personnel 
and equipment. Suipble means shall be provided to make barriers visible at 
all times. 

3. Surface Water 
8 Provide m a s  of diverting surface water from excavation. 

4. Shoring1 Bracing 

Shoring or bracing ;hat may be required for installed equipment adjacent to 
the excavation shall @ designed by a competent person. 

5. StructuralRamps 
8 Structural mmps that are used solely by employees as a means of access to 

or egress from the eecavation shall be designed by a competent person. 

5.3 Procedures For Doing me Excav)3tion 

1. Determine the need for sh;oring/sloping - the type of soil will establish the need 
for shoring, slope  of the e~~;cavation, support systems, and equipment to be used. 
The soil condition may chyge as the excavation proceeds. Appendices A, B, C, D, 
E, and F of the OSH1,r Excavation Regulation, 29 CFR 1926 Subpart P 
(Attachment l), am to be uspd in defining shoring and sloping requirements. 

2. Mobile equipment - For pafe use of mobile industrial equipment in or near the 
excavation, the Iwd carrykg capacity of soil shall be established and suitable 
protection against collapse of soil provided by the use of mats, barricades, 
restricting the locatiion of eqyipment, or shoring. 

3. Excavated material (spoil) shlall be stored at least two (2) feet from the edge of the 
excavation. 

4. All trench (vertical !sides) exhpvations greater than five (5) feet deep shall be shored. 
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5. Ladders or other means of access to or egress from excavations shall be provided at 
a maximum spacing of: 

1) 100 feet on the perimeter of open excavations, and 

2) 25 feet for trench excavations greater than four (4) feet in depth. 

6. The excavation shall be inspected daily for changes in conditions, including the 
presence of ground water, change in soil condition, or effects of weather such as 
rain or freeze. A safe means of continuing the work shall be established based on 
changes in condition. 

7. Appropriate monitoring for gas, toxic, or flammable materials will be conducted to 
establish the need for respiratory equipment, ventilation, or other measures required 
to continue the excavation safely. 

8. Adequate means of dewatering the excavation shall be provided as required. 

9. A signal person shall be provided to direct powered equipment if working in the 
excavation with other personnel. 

10. A signal person shall be provided when backfilling excavations to direct powered 
equipment working in the excavation with other personnel. 

1 1. Warning vests will be worn when employees are exposed to pub1 ic vehicular traffic. 

12. Employees shall stand away from vehicles being loaded or unloaded, and shall not 
be permitted underneath loads handled by lifting or dragging equipment. 

13. Emergency rescue equipment, such as breathing apparatus, a safety harness and 
line, or a basket stretcher, shall be readily available if hazardous atmospheric 
conditions exist or may be expected to develop. The specifics will be determined by 
the HSCIHSM. 

14. Walkways or bridges with standard guardrail shall be provided where employees or 
equipment are required or permitted to cross over excavations. 

5.4 Entering the Excavation 
No C&S Engineers employee shall enter an excavation which fails to meet the requirements 
of Section 5.3 of this guideline. 

6.0 REFERENCES 
29 CFR 1926, Subpart P - Excavations 

7.0 A'ITACHMENTS 
29 CFR 1926, Subpart P, Appendices A, B, C, Dl E, and F 
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C&S ENGINEERS, INC. 
INCIDENT INVESTIGATION AND REPORTING 

1.0 PURPOSE 
To prevent the occurrence or reoccurrence of accidents on C&S Engineers work sites and to 
establish a procedure for investigation and reporting of incidents occurring in, or related to C&S 
Engineers' work activities. 

2.0 SCOPE 
Applies to all incidents related to C&S Engineers' work activities. 

3.0 DEFINITIONS 
Accident - An undesired event resulting in personal injury and/or property damage, andfor 
equipment failure. 

Fatality - An injury resulting in death of the individual. 

Incident - Any occurrence which results in, or could potentially result in, the need for medical care 
or property damage. Such incidents shall include lost time accidents or illness, medical treatment 
cases, unplanned exposure to toxic materials or any other significant occurrence resulting in 
property damage or in "near misses." 

Incidence Rate - the number of injuries, illnesses, or lost workdays related to a common exposure 
base of 100 full-time workers. The rate is calculated as: 

N = number of injuries and illnesses or lost workday cases; EH = total hours worked by 
all associates during calendar year. 200,000 = base for 100 full-time equivalent workers 
(working 40 hours per week, 50 weeks per year). 

Injury - An injury such as a cut, fracture, sprain, amputation, etc. which results fiom a work 
accident or from a single instantaneous event in the work environment. 

Lost Workday Case - A lost workday case occurs when an injured or ill employee experiences days 
away from work beginning with the next scheduled work day. Lost workday cases do not occur 
unless the employee is effected beyond the day of injury or onset of illness. 

Recordable Illness - An illness that results from the course of employment and must be entered on 
the OSHA 200 Log and Summary of Occupational Injuries and Illnesses. These illnesses require 
medical treatment and evaluation of work related injury. For example, dermatitis, bronchitis, 
irritation of eyes, nose, and throat can result from work and non-work related incidents. 
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Recordable Injury - An injury th&t results from the course of employment must be entered on the I 

OSHA 200 Log and Summary of Occupational Injuries and Illnesses(the "OSHA 200 Log"). These - 
injuries require medical treatment; may irlvolve loss of consciousness; may result in restriction of 
work or motion or transfer to another job; Ax result in a fatality. I 

Near Miss - An incident which,, if occqning at a different time or in a different personnel or 
equipment configuration, would kave resu.!ted in an incident. 

4.0 RESPONSIBILITIES 
Employees - It shall be the respossibility of all C&S Engineers employees to report all incidents as 
soon as possible to the HSC, regasdless of@e severity. 

Human Resources - Has overall1 responqibility for maintaining accidenthncident reporting and 
investigations according to current regulations and recording injuries/ illness on the OSHA 200 Log 
and Summary of Occupational Injuries ancl Illnesses and posting the OSHA 200 Log. .. 
Health and Saf ty  Coordinator (HSC) - It :IS the responsibility of the HSC to investigate and prepare 

li an appropriate report of all accidents, illnegses, and incidents occurring on or related to C&S work.. 
The HSC shall complete Attachment A wilthin 24 hours of the incident occurrence. 

II 
Health and Saf ty  Manager (HSW - It is (the responsibility of the HSM to investigate and prepare 
an appropriate report of all lost hime injqries and illnesses and significant incidents occurring on 
C&S's property or related to C&S. The HSM shall maintain the OSHA 200 Log. 

I 

Project Managers (P1Y) - It shall be the Plvl's responsibility to promptly correct any deficiencies in 
personnel, training, actions, or my site or equipment deficiencies that were determined to cause or u 
contribute to the incident investigiated. 

5.1 Incident Investigation - 
The HSC will immediately investigate thrs circumstances surrounding the incident and will make 
recommendations to prevent reoccurrence. The HSM shall be immediately notified by telephone if 
a serious accidenvincident occurs, The incident shall be evaluated to determine whether it is OSHA I 

recordable. If the incident is determined to be OSHA 200 recordable, it shall be entered on the 
OSHA 200 Log. 

li 

- 
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The following minimum information should be gathered in an accident investigation. 

Where and when the accident occurred 

Who and what were involved, operating personnel and witnesses 

How the accident or illness exposure occurred 

List of objects or substances involved 

The nature of the injury or illness and the part(s) of the body affected 

Discussion of the causes, and recommendations for prevention of recurrence. 

5.2 Incident Report 
The completed incident report must be completed by the HSC within 24 hours of the incident and 
distributed to the PM, HSM, and Human Resources. This form shall be maintained by Human 
Resources for at least five years for all OSHA recordable cases. This form serves as an equivalent 
to the OSHA 101 Supplementary Record of Occupational Injuries and Illnesses. 

5.3 Incident Follow-up Report 
The Incident Follow-up Report (Attachment B) shall be distributed with the Incident Report within 
one week of the incident. Delay in filing this report shall be explained in a brief memorandum. 

5.4 Reporting of Fatalities or Multiple Hospitalization Accidents 
Fatalities or accidents resulting in the hospitalization of five or more employees must be reported to 
OSHA verbally or in writing within 48 hours. The report must contain: 1) circumstances 
surrounding the accident(s); 2) the number of fatalities; and 3) the extent of any injuries. 

5.5 OSHA 200 Summary Form 
Recordable cases must be entered on the log within six workdays of receipt of the information that 
a recordable case has occurred. The OSHA log must be kept updated to within 45 calendar days. 

OSHA 200 forms must be updated during the 5 year retention period, if there is a change in the 
extent or outcome of an injury or illness which affects an entry on a log. If a change is necessary, 
the original entry should be lined out and a corrected entry made on that log. New entries should be 
made for previously unrecorded cases that are discovered or for cases that initially weren't recorded 
but were found to be recordable after the end of the year. Log totals should also be modified to 
reflect these changes. 

5.5.1 Posting 
The log must be summarized at the end of the calendar year and the summary must be posted from 
February 1 through March 1. 

w 
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5.6 OSHA 200s a 

Facilities selected by the Bureau af Labor :Statistics (BLS) to participate in surveys of occupational 
injuries and illnesses will receive the 0,CIHA 200s. The data from the annual summary on the *.r 

OSHA 200 Log should be transferred to th:s OSHA 200S, other requested information provided and I) 

the form returned as instructed by the BLS. 

5.7 Access to OSHA Records - 
All OSHA records (accident repojrting foqns and OSHA 200) shall be available for inspection and 
copying by authorized federal andl state go7:ernment officials. 

I) 

Employees, former employees, apd their ~epresentatives must be given access for inspection and 
copying to only the log, OSHA 200 Log, for the establishment in which the employee currently 
works or formerly worked. I 

6.0 REFERENCES 
29 CFR Part 1904 

7.0 ATTACHMENTS 
Attachment A - Incident 1nvestigar:ion F O ~ ~ I  
Attachment B - Incident Follow-u:,:, Report 
Attachment C - Establishing Recordability 

I 
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Accident investigation should include: 

h t i o n  

Time of Day 

Accident Type 

Victim 

Nature of Injury 

Released Injury 

Hazardous Material 

Unsafe Acts 

Unsafe Conditions 

Policies, Decisions 

Personal Factors 

Environmental Factors 



ATTACHMENT B 

INCIDENT FOLLOW-UP REPORT 

Date 

Date of Incident: 

Site: 

Brief description of incident: 

Outcome of incident: 

Physician's recommendations: 

Date the injured employee returned work: 

ATTACH ANY ADDITIONAL INFORMATION TO THIS FORM 



1. Deciding whether to record a case and how to classify the case. 

Determine whether a fatality, injury, or illness is recordable. 

A fatality is recordable if it: 

results from employment 

An injury is recordable if it: 

results from employment and 

requires medical treatment beyond first aid, or  

results in restricted work activity, or 

results in a lost workday 

An illness is recordable if it: 

results from employment 

2. Definition of "Resulting from Employment" 
For recordability purposes, "resulting from employmentn means the injury or illness results 
from an event or exposure in the work environment. The work environment is primarily 
composed of the employer's premises and other locations where employees are engaged in 
work-related activities or are present as a condition of their employment. 

The employer's premises include company rest rooms, hallways, and cafeterias. Injuries 
occurring in these places are generally considered work-related. 

The employer's premises EXCLUDE employercontrolled ball fields, tennis courts, golf 
courses, parks, swimming pwls, gyms, and other similar recreational facilities used by 
employees on a voluntary basis for their own benefit, primarily during off-work hours. 

Company parking facilities are generally not considered part of the employer's premises for 
OSHA recordkeeping purposes. Therefore, injuries to employee's occurring on these 
parking lots are not presumed to be work-related, and are not recordable unless the 
employee was engaged in some work-related activity when helshe was injured. 
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Employees who travel on compaqy business are considered to be engaged in work-related 
activities all the time they spend i;, the interest of the company. This includes travel to and 
from customer contacts, and enterpining or being entertained for purposes of promoting or 

I 
discussing business. Incidents occyurring during normal living activities (eating, sleeping, 
recreation) or if the em~loyee dqviates from a reasonably direct route of travel are not 
considered OSHA recordable. 

3. Distinction between Medical Treptment and F i  Aid. 
"First aid" means any one-time treatment, and any follow-up visit for the purpose of 
observation, of minor scratches, ch~ts, bums, splinters, etc., which do not ordinarily require 
medical care. Such one time treapent and follow-up visit for the purpose of observation 
are considered first aid even though provided by a physician or other licensed professional 
medical care provider. 

Injuries are not minor if: 

a) They must be trea;ed only py a physician or other licensed medical personnel; 

b) They impair bodil:y function (i.e., normal use of senses, limbs, etc.); 

c) They result in damage to physical structure of a nonsuperficial nature 
(e.g., fractures); Qr 

d) They involve comlplication!; requiring follow-up medical treatment. 
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