NO00207.AR.003545
NAS JACKSONVILLE
5090.3a

SITE SPECIFIC HEALTH AND SAFETY PLAN FOR OPERABLE UNIT 3 (OU 3) NAS
JACKSONVILLE FL
10/1/1994
ABB ENVIRONMENTAL




OU-3 SITE SPECIFIC
HEALTH AND SAFETY PLAN

FOR

NAVAL AIR STATION
JACKSONVILLE, FLORIDA

JULY 1993

Prepared by:

ABB ENVIRONMENTAL SERVICES, INC.
WASHINGTON, DC

Prepared for:

U.S. DEPARTMENT OF THE NAVY
SOUTHERN DIVISION
NAVAL FACILITIES ENGINEERING COMMAND
CHARLESTON, SOUTH CAROLINA

(Reproduced on Recycled Paper)



APPENDIX B
: SITE-SPECIFIC
HEALTH AND SAFETY PLAN

NAS Jacksonville, FLL

DC.MSL.07.93



TABLE OF CONTENTS

OUS-3 Site Specific-Specific Health and Safety Plan
NAS Jacksonville, FL.

Section Title Page No.
1.0 GENERAL . . .. 1-1
1.1 SCOPE AND PURPOSE . ....... .. i, 1-1
12 PROJECT PERSONNEL . ........ . i 1-1
1.2.1 Task Order Manager ..............cc.. ... 1-1
1.2.2 Field Operations Leader ........... ... ... 1-1
1.2.3 Health and Safety Officer . . .......... ... ... ... L. 1-1
1.2.4 Field Engineer/Scientist . .......... ..., 1-1
1.3 TRAINING . ... e e 1-1
14 MEDICAL SURVEILLANCE ........ ..., 1-2
2.0 TASK ANALYSIS . .. o i 2-1
2.1 SITE NAME, LOCATION, AND SIZE .......... .. .00 iuiiiinn. 2-1
22 HAZARDOUS SUBSTANCES . .. ... e 2-1
23 SITERISKS ... 2-1
23.1 HealthHazards ........... ... . . .. i, 2-3
232 Safety Hazards .. .........utuni i 2-3
2.3.3 Health and Safety Assessment ....................c..... 23
24 PROTECTIVE MEASURES ....... ... .. 2-3
2.4.1 Engineering Controls ........... ... . .. 2-3
242 Levels of Protection . .......... ..., 2-3
25 MONITORING ... e i e 24
25.1 AirSampling . ...t 2-4
2.5.2 Personal Momnitoring . . . ...ttt e 2-4
3.0 SITE CONTROL . ... . et 2-5
3.1 ZONATION . .o e e 2-5
32 COMMUNICATIONS . ... e 2-5
33 WORK PRACTICES . ... i e e 2-5
4.0 DECONTAMINATION AND DISPOSAL . . ... ... .ttt 4-1
4.1 PERSONNEL DECONTAMINATION ............. ... ... 4-1
4.1.1 Small Equipment Decontamination . ..................... 4-1
4.1.2 Heavy Equipment Decontamination ..................... 4-1
4.2 COLLECTION AND DISPOSAL OF DECONTAMINATION
PRODUCTS . .. e e 4-1
DC.MSL.07.93



TABLE OF CONTENTS

(continued)
Section Title Page No.
5.0 EMERGENCY AND CONTINGENCY PLAN ...... ... . 5-1
5.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND
COMMUNICATION ... et et e et e et ettt naaes 5-1
5.2 EVACUATION et e ittt ettt tieettaneeeieennanes 5-1
5.3 EMERGENCY MEDICAL TREATMENT AND FIRSTAID........ 5-1
6.0 ADMINISTRATION . .« « v oo oo e e e e e e 6-1
6.1 PERSONNEL AUTHORIZED DOWNRANGE .................. 6-1
6.2 HEALTH AND SAFETY PLAN (HASP) APPROVALS ........... 6-2
6.3 FIELD TEAM REVIEW . . ittt ittt it st enen e 6-3
6.4 MEDICAL DATA SHEET . ... i ittt it 6-4
6.5 EMERGENCY TELEPHONE NUMBERS ... ... ... . .. 6-5
6.6 ROUTES TO EMERGENCY MEDICAL FACILITIES ............ 6-5
APPENDICES
APPENDIX B.1 - CHEMICAL HAZARDS RESPONSE INFORMATION
SYSTEM (CHRIS) DATA SHEETS
APPENDIX B.2 - OSHA POSTER

DC.MSL.07.93
1



TABLE OF CONTENTS

(continued)

Section Title Page No.

REFERENCES

The following chapters of the Comprehensive Long-term Environmental Action Navy
(CLEAN) Program District I Generic HASP are applicable for the work anticipated at
the Site.

x_ 20 AUTHORITY AND RESPONSIBILITY OF HEALTH AND SAFETY
PERSONNEL

x 3.0 TRAINING PROGRAM
x. 4.0 MEDICAL SURVEILLANCE PROGRAM
x 350 ENGINEERING CONTROLS
x 6.0 PERSONAL PROTECTIVE LEVEL DETERMINATION
x 70 MONITORING EQUIPMENT
8.0 ZONATION
x 90 WORK PRACTICES
10.0 CONFINED SPACE ENTRY PROCEDURES
11.0 EXCAVATION AND TRENCHING
x_ 120 TEMPERATURE EXTREMES
x  HEAT STRESS
COLD STRESS
x  13.0 DECONTAMINATION

x_ 140 EMERGENCY PLANNING

DC.MSL.07.93
1



Section

TABLE OF CONTENTS

(continued)

Title Page No.

x_ 15.0

x 16.0

x 170

DC.MSL.07.93

HEALTH AND SAFETY FORMS AND DATA SHEETS

.
X

X
X

X

HEALTH AND SAFETY AUDIT FORM

ACCIDENT REPORT FORM

HEALTH AND SAFETY OFFICER (HSO) CHECKLIST FOR
FIELD OPERATIONS

MATERIAL SAFETY DATA SHEETS

LIQUI-NOX

ETHYL ALCOHOL (denatured)

TRISODIUM PHOSPHATE

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION
(OSHA) POSTER

DAILY HEALTH AND SAFETY AUDIT FORM

RESPIRATORY PROTECTION PROGRAM

OTHER

ILLUMINATION
SANITATION
HEALTH AND SAFETY AUDIT PROCEDURES

iv



1.0 GENERAL

1.1 SCOPE AND PURPOSE. This Health and Safety-Plan (HASP) has been prepared
in conformance with the ABB Environmental Services Inc. (ABB-ES) Generic HASP
developed under the Comprehensive Long-Term Environmental Action - Navy
(CLEAN) District I Contract (CLEAN HASP) and is intended to meet the require-
ments of 29 Code of Federal Regulations (CFR) 1910.120. As such, the HASP
addresses those activities associated with field operations for this project
and is supplemental to the NAS Jacksonville HASP. Compliance with this HASP
is required for all ABB-ES personnel, contractor personnel, or third parties
entering the Site.

-1.2 PROJECT PERSONNEL.

1.2.1 Task Order Manager The Task Order Manager (TOM), is the individual
with overall project management responsibilities. Those responsibilities as
they relate to health and safety include provision for the development of this
site-specific HASP, the necessary resources to meet requirements of this HASP,
the coordination of staff assignments to ensure that personnel assigned to the
project meet medical and training requirements, and the means and materials
necessary to resolve any health and safety issues that are identified or that
develop on the project.

1.2.2 Field Operations Leader The Field Operations Leader has vested authori-
ty from the TOM to carry out day-to-day site operatiomns.

1.2.3 Health and Safety Officer The Health and Safety Officer (HSO) will
have at least an indirect line of reporting to the Health and Safety Manager
(HSM) through the Health and Safety Supervisor (HSS) for the duration of his
assignment as project HSO. The HSO is responsible for developing and imple-
menting this site-specific HASP in accordance with the CLEAN HASP. The HSO
will investigate all accidents, illnesses, and incidents occurring on site.
The HSO will also conduct safety briefings and site-specific training for on-
site personnel. As necessary, the HSO will accompany all USEPA, Occupational
Safety and Health Administration (OSHA), or other govermmental agency person-
nel visiting an ABB-ES site in response to health and safety issues. The HSO,
in consultation with the HSS or HSM, is responsible for updating and modifying
this HASP as site or environmental conditions change. Additional description
of the duties of the HSM, HSS and HSO are provided in Section 1 of the ABB-ES
generic HASP.

1.2.4 Field Engineer/Scientist This category includes engineers, scientist,
and technicians who will perform site reconnaissance, drilling supervision,
soil sampling, groundwater sampling and ecological surveys.
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1.3 TRAINING. Training is defined in Chapter 3.0 of the CLEAN HASP. All
personnel entering potentially contaminated areas at this site must meet the
requirements of 29 CFR 1910.120. Personnel without the required training will
not be permitted in any area with potential for- exposure to toxic substances
or harmful physical agents (i.e., downrange). The ABB-ES training program is
described in Section 3.0 of the ABB-ES generic HASP.

1.4 MEDICAL SURVEILLANCE. All personnel entering potentially contaminated
areas of this site will be medically qualified for site assignment through a
medical surveillance program outlined in the ABB-ES Generic HASP. Personnel
who have not received medical clearance will not be permitted in any area with
potential for exposure to toxic substances or harmful physical agents (i.e.,
downrange). Chapter 4.0 of the CLEAN HASP contains further information on
Medical Surveillance Programs. ABB-ES' Medical Surveillance Program is

" described in Section 2.0 of the ABB-ES generic HASP.
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2.0 TASK ANALYSTS

2.1 SITE NAME, LOCATION, AND SIZE. Naval Air Station, Jacksonville, FL is
located in the southern portion of Duval County approximately nine miles south
of downtown Jacksonville. NAS Jacksonville covers approximately 3,800 acres
on the west bank of the St. Johns River, upriver from downtown Jacksonville.

This Hasp has be developed for use while investigating Operable Unit 3 (0OU-3)
at NAS Jacksonville, FL. O0U-3 is the primary site on base that supports a
Naval Aviation Depot (NADEP). NADEP is one of the five major temants of NAS
Jacksonville and occupies approximately fifty buildings along the northeastern
side of the facility. The activities carried out at OU-3 include stripping,
testing, and retrofitting long-range submarine and ground support aircraft.
“Work includes removal -of propellers, control surfaces, and engines. After
removal of these items, the airframe is stripped and sprayed with corrosion
inhibitors before inspection and repainting. Engines are disassembled,
inspected, and moving parts are inspected for cracks and, if necessary,
electroplated before assembly and installation on the airframe.

Field work at OU-3 will include the following tasks:

. site walkovers

. locational surveys

. ecological inventories

. subsurface soil sampling

. collection of geotechnical information with piezometric cone
penetrometer testing (PCPT) equipment

. groundwater sampling using PCPT equipment

. piezometer well installation

The hazardous substances, risks, and protective measures identified and
described in the following subsections apply to all these tasks.

2.2 HAZARDOUS SUBSTANCES. Based on available data, the contaminants of
concern known or suspected to be present on site, along with any established
exposure limits for those substances, are listed in Table 2-1.

2.3 SITE RISKS. The following are the health hazards and safety hazards that
are anticipated to be encountered at the site.

DC.MSL.07.93
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TABLE 2-1

CONTAMINANTS OF CONCERN

QOU-3 SITE SPECIFIC HEALTH AND SAFETY PLAN
NAS JACKSONVILLE, FL

CONSTITUENT Max.’ PEL/TLV? MeDIA®
Rep. CoONC.
Volatiles
Benzene .001 1 GW
1,1-Dichloroethane 1.1 300 GW
1,1-Dichloroethene 1.3 1 GW
1,2-Dichloroethane 57 1 GW
Trans 1,2-Dichloroethene 3.5 200 GW
1,1,1-Trichloroethane 6500 350 GwW
1,1,2-Trichloroethane 170 10 GW
Trichloroethene 9.6 50 GW
Bromodichloromethane 7 - GW
Toluene 66 100 GW
Carbon Tetrachloride 2 2 GW
Chloroform 2 2 GW
Ethyl benzene 4 100 GW
Semi-Volatiles
2,4-dimethyl phenol 5.1 - GW

Notes:

1.Maximum reported concentration ug/I (water).
2.Permissible exposure limit/threshold limit value (parts per million).
3.Ground water, surface, water, soil, or air.

DC.MSL.07.83

2-2




2.3.1 Health Hazards Personnel may be exposed to volatile and/or semi-
volatile contaminants. Hazardous substance information forms (Chemical
Hazards Response Information System, CHRIS) for the contaminants of concern
are contained in Appendix B.l of this HASP. All activities at this site will
be conducted in unconfined areas. This will help minimize the chances of
exposure of on-site personnel to high vapor concentrations of any
contaminants.

2.3.2 safety Hazards Safety Hazards include those hazards that personnel may
be exposed to that are unrelated to hazardous wastes. These include hazards
such as heat stress, operation of and presence around heavy equipment, lifting
of objects, and vehicle traffic. Extreme caution should be exhibited by all
personnel while conducting work around drill rigs, DPT rigs, and other heavy
~equipment. During hot days, personnel should take time to drink fluids and
cool off to avoid overheating and symptoms related to heat stress. Lifting of
heavy objects should be done with caution. Personnel should assist one
another with moving heavy objects or use the appropriate equipment to
accomplish these tasks.

Power substations, powerlines, underground utilities, and underground pipe-
lines are to be avoided during drilling operations. Necessary work permits
for activities will be obtained from the Public Works Department or the
appropriate department (e.g., fire department, etc.).

2.3.3 Health and Safety Assessment Based on the available information
(nature of the work, potential on-site chemicals and their properties,
exposure limits, etc.), hazards associated with conducting the described field
work are considered to be low, assuming appropriate health and safety practic-
es are maintained.

2.4 PROTECTIVE MEASURES. The following are the protective measures that will
be used at the site.

2.4.1 FEngineering Controls Whenever needed, engineering controls (e.g., fans
to blow volatilized chemicals away from the work area) will be used. Engi-
neering controls are described in more detail in Section 7.4 of the ABB-ES
generic HASP, however it is anticipated that engineering controls will not be
necessary during the scoping field work.

2.4.2 Llevels of Protection Level D Protection will only be used when the
atmosphere contains no known hazard, all potential airborne contaminants can
be monitored for, and work functions preclude splash, immersion, or the
potential for unexpected inhalation or contact with hazardous levels of any
chemical. It is anticipated that work at OU-3 may require limited modified

DC.MSL.07.93
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Level D protection. Modified Level D is Level D protection with the addition
of chemical protective clothing. Modified Level D does not include
respiratory protection.

Higher levels of personal protection will be used as dictated by conditions
discovered in the field and as directed by the HSO. Guidance on selection of
the level of personal protection is provided in Subsection 2.5.1 of this HASP
and Section 6.0 of the ABB-ES generic HASP.

2.5 MONITORING. It is intended that real time monitoring instrumentation
will be used to monitor the work environment in order to ensure the appropri-
ate level of protection for the site team.

22.5.1 Air Sampling To the extent feasible, the presence of airborne contami-
nants will be evaluated through the use of direct reading instrumentation.
Information gathered will be used to ensure the adequacy of the levels of
protection being used at the site, and may be used as the basis for upgrading
or downgrading the levels of protection in conformance with action levels
provided in this HASP and at the direction of the site HSO.

A respirable dust monitor will be used at the site in areas where semivolatile
contamination and dry dusty conditions exists. If the monitor reads
> 5 mg/m®, the field team will withdraw from the site.

A Foxboro Organic Vapor Analyzer 128 (OVA) and draeger tubes will be used at
the site. Start work at modified D. If heat stress is a factor, the HSO may
decide to start work at level D. If the FID or draeger tube reading exceed
background, modified level D will be required.

Monitor the breathing zone continuously with an FID. If the FID reads greater
than background, monitor with a vinyl chloride 0.5/a draeger tube. If vinyl
chloride levels are equal to or greater than 0.5 ppm, upgrade to level B. If
vinyl chloride remains less than 0.5 ppm, continue at modified level D until
the FID reads 5 ppm, upgrade to level C until the FID reads greater than or
equal to 70 ppm then upgrade to level B.

Level D or (modified) is acceptable if:
e FID < 5 ppm; or
¢ vinyl chloride 0.5/a draeger tube < 0.5 ppm.

Level C required if:
e FID reads between 5 and 70 ppm, and /or
¢ vinyl chloride reads <0.5 ppm.

Level b required if:
e FID reads = 70 ppm, and
e vinyl chloride reads = 0.5 ppm

DC.MSL.07.93
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Refer to Chapter 7.0 of the CLEAN HASP for information on the calibration and
maintenance of the equipment.

No intrusive work will be started on this site without first clearing the area
of proposed work with a radiation meter to verify that no radiation danger
exists. ’

Additional monitoring equipment that may be utilized at the site are described
in Section 7.3 of the ABB-ES generic HASP.

2.5.2 Personal Monitoring Personal monitoring will be undertaken to charac-
terize the personal exposure of high risk employees to the hazardous substanc-
"es they may encounter on-site. Personal monitoring will be conducted on a
representative basis. Personnel who conduct a high risk work task will be
noted in field logs. Thermoluminescent dosimetry body badges will be used by
all workers at the site.

DC.MSL.07.93
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3.0 SITE CONTROL

3.1 ZONATION. The general zonation protocols that should be employed at

hazardous waste sites are described in Chapter 8.0 of the CLEAN HASP. The
site-specific zonation that will be used for this project is described as

follows:

Due to the nature of the work (multiple soil borings and DPT groundwater
sampling throughout the study area) and the properties of the potential
chemicals found on-site, typical exclusion, contamination reduction, and
support zones are not necessary or practical at all locations, especially
because the surface of the area is primarily covered by concrete pavement.

_ Therefore, where appropriate, a "floating" exclusion zone in the perimeter of
the sampling site will be established to eliminate access to the area by
individuals not working on the project or involved in the assessment work.
The perimeter will be at least 30 feet in radius and moved accordingly as the
assessment points are moved.

Zonation of waste sites and "floating" decontamination stations are described
in the ABB-ES generic HASP in Section 5.0 Site Control and Sectiomn 8.0
Decontamination. The purpose of the decontamination pad is to provide a
central area for the decon of field sampling and equipment, vehicles and large
field equipment (tractors, drill rigs, trucks, etc).

3.2 COMMUNICATIONS. When radio communication is not used, the following air
horn signals will be employed:

HELP three short blasts .. .
EVACUATION three long blasts «C_ )
ALL CLEAR alternating long and short blasts «C_ . _ )

The air horn will be kept in the Exclusion Zone or Support Zone. Site
communication and work practices are discussed in more detail in Section 7 of
the ABB-ES generic HASP.

3.3 WORK PRACTICES. General work practices to be used during ABB-ES projects
are described in Chapter 9.0 of the CLEAN HASP. Work at the Site will be
conducted according to these established protocol and guidelines for the
safety and health of all involved. Specific work practices necessary for this
project or those that are of significant concern are described as follows.

. Work and sampling will be conducted in Level D clothing and
equipment, unless site specific conditions are discovered that

DC.MSL.07.93
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require a higher level of personal protection. Zonation of
site work areas, typical work practices and levels of personal
protection are discussed in the ABB-ES generic HASP in
Section 5.0 Site Control Section 7.0 Work Practices and
Section 8.0 Decontamination.
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4.0 DECONTAMINATION AND DISPOSAL

All personnel and/or equipment leaving contaminated areas of the Site will be
subject to decontamination, which will take place in the contamination
reduction zone. The decontamination areas will consist of either a "fixed"
decontamination station (Figure 3-1) located at OU-1 and "floating"
decontamination stations for consisting of each work site. General
decontamination practices are described in Chapter 13.0 of the CLEAN HASP and
in Section 8 of the ABB-ES generic HASP.

4.1 PERSONNEL DECONTAMINATION. All personnel leaving the study area are
subject to decontamination (as necessary). The decontamination procedure
‘required will be determined by the nature and level of contamination found at
the sites. At a minimum, site personnel will remove loose soils from boots
and clothing before leaving the site. More thorough decontamination proce-
dures will be observed as dictated by site conditions.

4.1.1 Small Equipment Decontamination Small equipment will be protected from
contamination as much as possible by keeping the equipment covered when at the
site and placing the equipment on plastic sheeting, not the ground. Sampling
equipment used at the site will be used only once or will be field cleaned
between samples. Small equipment (e.g. split spoons etc.) will be
decontaminated ‘at each work site. Small equipment decontamination is
described in more detail Section 8.3 of the ABB-ES generic HASP.

4.1.2 Heavy Equipment Decontamination Drilling equipment will be protected
from contamination as much as possible by placing the equipment on plastic
sheeting, not the ground. The drill rig and associated drilling equipment
will be cleaned with high pressure water or high pressure steam followed by a
soap and water wash and rinse at a centalized decontamination station located
in OU-1. Loose material will be removed by brush. The person performing this
activity will be at the level of protection used during the field
investigation. Heavy equipment decontamination is described in more detail in
Section 8.4 of the ABB-ES generic HASP.

4.2 COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS. All disposable
protective gear, decontamination fluids (for both personnel and equipment),
and other disposable materials will be disposed at the site. Disposable
material (e.g., gloves and any Tyveks if required) will be bagged and disposed
of properly. Collection and disposal of decontamination products is described
in more detail Section 8.5 of the ABB-ES generic HASP.

DC.MSL.07.93
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5.0 EMERGENCY AND CONTINGENCY PLAN

This section identifies emergency and contingency planning that has been
undertaken for operations at this site. Most sections of the HASP provide
information that would be used under emergency conditions. General emergency
planning information is addressed in Chapter 14.0 of the CLEAN HASP and
Chapter 9 of teh generic ABB-ES HASP. The following subsections present
site-specific emergency and contingency planning information.

5.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATION. The site HSO or
the Health and Safety designee is the primary authority for directing opera-
tions at the site under emergency conditions. All communications both on- and
off-site will be directed through the HSO or designee.

5.2 EVACUATION. Evacuation procedures at the site will follow those proce-
dures discussed in Chapter 14.5 of the CLEAN HASP for upwind withdrawal, site
evacuation, and evacuation of the surrounding area.

Upon determining that conditions warrant site evacuation, the work party will
proceed upwind of the work site and notify the security force, HSO, and the
field office of site conditions. If the decontamination area is upwind and
greater than 500 feet from the work site, the crew will pass quickly through
decontamination to remove contaminated gloves, monitoring equipment etc.. If
the hazard is toxic gas, respirators will be retained. The crew will proceed
to the field office, only if upwind, or the designated rally point to assess
the situation. There the respirators may be removed (if instrumentation
indicates an acceptable condition). As more facts are determined from the
field crew, these will be relayed to the appropriate agencies. The
advisability and type of further response action will be coordinated and
carried out by the HSO.

5.3 EMERGENCY MEDICAL TREATMENT AND FIRST AID. Any personnel injured on-site
will be rendered first aid as appropriate and transported to competent medical
facilities for further examination and/or treatment. The preferred method of
transport would be through professional emergency transportation means;
however, when this is not readily available or would result in excessive
delay, other transport will be authorized. Under no circumstances will
injured persons transport themselves to a medical facility for emergency
treatment.

DC.MSL.07.93
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6.0 ADMINISTRATION

6.1 PERSONNEL AUTHORIZED DOWNRANGE. Personnel- authorized to participate in
downrange activities at this site have been reviewed and certified for site
operations by the Project Manager and the HSS. Certification involves the
completion of appropriate training, a medical examination, and a review of
this site-specific HASP. All persons entering the site must use the buddy
system, and check in with the Site Manager and/or HSO before going downrange.

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL:

Wayne Britton Technical Lead
Mark Joop . Field Operations Leader
Mark Cheyne Associate Engineer
Doug Von Bushberger Civil Engineer
Patrick Craine *+ Sr. Technician (HSO)
* FIRST-AID-TRAINED
+ CPR-TRAINED
DC.MSL.07.93
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6.2 HEALTH AND SAFETY PLAN (HASP) APPROVALS. By their signatures, the under-
signed certify that this HASP will be used for the protection of the health
and safety of all persons entering this site.

Health and Safety Officer Date

Project Manager ' Date

Iy AL fs’Li m-f/( ' /w3
Datd

Healtk/and Safety Manager/Supervisor

DC.MSL.07.93
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6.3 FIELD TEAM REVIEW. I have read and reviewed the health and safety
information in the HASP. I understand the information and will comply with
the requirements of the HASP.

NAME:

DATE:

SITE/PROJECT:

NOTE: THIS REVIEW VERIFICATION MUST BE SIGNED BY ALL FIELD PERSONNEL PRIOR TO
WOKING ON SITE.

DC.MSL.07.93
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6.4 MEDICAL DATA SHEET. This Medical Data Sheet will be completed by all
on-site personnel and kept in the Support Zone during site operations. It is
not a substitute for the Medical Surveillance Program requirements consistent
with the CLEAN HASP. This data sheet will accompany any personnel when
medical assistance or transport to hospital facilities is required. If more
space is required, use the back of this sheet.

Project:

Name:

Address:

Home Telephone: Area Code ( )

Age: Héight: ‘ Weight:

In case of emergency, contact:

Address:

Telephone: Area Code ( )

Do you wear contact lenses? Yes ( ) No ( )

Allergies:

List medication(s) taken regularly:

Particular sensitivities:

Previous/current medical conditions or exposures to hazardous chemicals:

Name of Personal Physician:

Telephone: Area Code ( )

DC.MSL.07.93
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6.5 EMERGENCY TELEPHONE NUMBERS.

NAS Jacksonville

Police Department 911
Rescue Service 911
St. Vincents Hospital (904) 387-7395
Riverside Hospital (904) 387-7070

Other Contacts

National Poison Control Center (800) 492-2414

Maine Poison Control Center (207) 871-2950

National Response Center (800) 424-8802

Regional USEPA Emergency Response (800) 414-8802

Chemical Manufacturers Association

Chemical Referral Center (800) 262-8200

Site HSO: Pat Craine (904) 269-7012

Task Order Manager: Peter Redfern (904) 269-7012

Regional HSS: Jack Davis (904) 656-1293

ABB Environmental HSM: Cindy Sundquist (800) 341-0460 ext. 2657

EMERGENCY CONTACTS

Dr. Frank Lawrence (207) 871-2617
Bruce Campbell, RPh (207) 871-2449
Florida Poison Control Center (800) 282-3171
ABB-ES (Maine) (800) 476-0460
ABB-ES (Orange Park, Florida) (904) 269-7012
USEPA Emergency Response (800) 414-8802

6.6 ROUTES TO EMERGENCY MEDICAL FACILITIES. The primary source of medical
assistance for the site is:

Facility Name: Saint Vincents Hospital

Address: 1800 Barrs St., Jacksonville, FL

Telephone Number: (904) 387-7395

Directions to primary source of medical assistance: (attach map)

Exit NAS via the main gate and take a right onto Roosevelt Blvd. (Hwy
17)

heading north. Proceed north to Park Street and take a right (east)
onto Park

DC.MSL.07.93
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Street. Proceed on Park to Barrs St. and take a right. At the end of
Barrs St. on the

right is St. Vincents.

Alternative source of medical assistance:

Facility Name: Riverside Hospital

Address: 2033 Riverside Avenue, Jacksonville, FL

Telephone Number: (904) 387-7070

Directions to alternate source of medical assistance: (attach map)

Exit NAS via the main gate and take a right onto Roosevelt Blvd. (Hwy
17)

heading north. Proceed north to Park Street and take a right (east)
onto Park

Street. Proceed on Park Street to Margaret Street and take a right. At
the corner

of Margaret Street and Riverside is Riverside Hospital on the right.

DC.MSL.07.93
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APPENDIX B.1

CHEMICAL HAZARDS RESPONSE
INFORMATION SYSTEM DATA SHEETS
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BENZENE

BNZ

10. HAZARD ASSESSMENT CODE
(See Hazard Assesament Handbook)
A-T-U-V-W

11.  HAZARD CLASSIFICATIONS

1.1 Code of Federai Reguiationa:
Flammabie liquid
11.2  NAS Hazard Rating for Bulk Water
Transportation:
Category Rating
Fire....
Health
Vapor kmtant............
Liquid or Solid irmtant
Poisons.....
Water Polution

Category Classification
Heaith Hazard (Blue). e 2
Flammatuiity (Red).. TR |
{Yellow) 0

12 PHYSICAL AND CHEMICAL PROPERTIES

12.1  Physical State at 15°C and 1 atm:
Lrawd
122  Molecular Weight: 76.11
123 Boiling Point at 1 stm:
178°F = 80.1°C = 353.0°K
12.4  Freexing Point:
420°F = 55°C = 278.7°K
12.5  Critical Temperature:
552.0°F = 288.9°C = 562.1°K
128  Critical Pressure:
710 psia = 48.3 aim = 4.89 MN/m*
12.7 Specitic Gravity:
0.879 at 20°C (lquw)
128 Liquid Surtace Tension:
2B.9 dynes/cm = 0.0289 N/m al 20°C
129  Liquid Water interfacial Tension:
35.0 dynes/cm = 0.035 N/m at 20°C
12.10 Vapor (Gas) Specitic Gravity: 2.7
12.11 Ratio of Specific Heats of Vapor (Gas):
1 061
12.12 Latent Heat of Vaporization:
169 Blu/lb = 94.1 cal/g =
3.94 X 10* J/kg
1213 Heal of Combustion: — 17,460 Btu/Ib
- —9698 cal/lg = —406.0 X 10° J/kg
12.14 Heat of Decomposition: Nol pertinent
12.15 Heat of Solution: Not pertinent
12.18 Heat of Polymenaation: Not pertinent
12.25 Heat of Fusion: 30.45 cal/qg
12.26 Limiting Vaiue: Data not available
12.27 Reid Vapor Pressure: 3.22 psia

NOTES

Common Synonyms Watery hqusd Colortess Gasohine-like odor §. FIRE HAZARDS
Benzol
Benzole 6.1 _ Flash Point: 12°F C.C.
. od. F 6.2 Flammabie Limits in Air: 1.3%-7.9%
Floats on water. Ia.mmab‘e. umtating vapor i1s produced. Freezing 63 Fire Agents: Ory
oot 13 42°F.
foam, or carbon oxide
6.4  Fire Extinguishing Agents Not to be
:]oau CONACE wilh hQuKd and vapor. K een people away. Used: Water may be inetiective
Mear goggies ang seit-contaned breatning apparams
>hut oft .gnibon sources and cail ve gepariment 65  Special Hazards of Combustion
310D CiSCNArQA It POSSIDIO. Productis: Not perunent
Slav upwind and use water soray 10 kNOCK QOWN  vapor 6.6 Behavior in Fire: Vapor 13 heawer than ar
<olate and remove discharged malena)
“atify local healln and DoNULION CONtPOI agencies. and may travet considerable distance to a
source ot gnition and (lash back
6.7 Iignition Temperature: 1097°F
FLAMMABLE.
Flashback along vapor irail may occur. 6.8 Electrical Hazard: Class |. Group D
Vapor may explode if ignited n an enciosed area. 6.9 Buming Rate: 6.0 mm/min,
Wear qoggles anc sest-contained brealhing apparatus. 6.10 A Flame
——— Extinguisn with arv chemicat. 0oam, of Carbon AIoxKIe. 3
Fire Water may pe nenectve on tre. Data not availabie
vema— Coof exposed containers with water. 6.11  Stoichiometric Air to Fuel Ratio:
Data not available
6.12 Flame Temperaturs: Dala not available
CALL FOR MEDICAL AID ) 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With W.
imtatng 1o eyes, nose and throal. 3 o ity With Water: No reacton
if inhaied, wil cause headache. difficult breathung, of 10ss of CONSCIOUSNESS. 72 with C No
Move to tresn ar reaction
it breatrinq Nas stccoed. grve artieial tesoiraton.
Il breaiming 1s anticuil, Give oxvgen 7.3 Stability During Transport: Stable
7.4 Neutralizing Agents for Acids and
LiQuio Caustice: Not perunent
Irntating to skin and eves.
Harmful if swallowed. 7.5 Polymerization: Nol perunent
Exposure 22move corlamInalea ciohing and s1oes 7.6 Inhibitor of Polymerization:
Flusn artected areas witn plentv of water N
iF IN EYES. hold evelas open ana Nush witn plenty of water ot perunent
‘F SWALLOWED ang vicum is CONSCIQUS. have vicum arink waler 7.7 Molar Ratio (Reactant to
ik Product): Data not avaiable
7.8 Reactivity Group: 32
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
May be dangerous if it enters water intakes.
Water Nouty local neaith and wuaiile othc:als.
Pollution Noutv operalors ot nearby waier intakes
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION
(See 2.1 Category: Flammabie hqud 8.1 Aqustic Toxicity:
Issue warning-high flammabiiity 2.2 Class: 3 5 ppm/6 hr/minnow/iethal/ distilled
Restnct access water
20 ppm/24 hr/sunfish/TL, /tap water
8.2 Waterfowl Toxicity: Data not available
8.3 Blological Oxygen Demand (BOD):
1.2 1b/1b, 10 days
8.4 Food Chain Concentration Potential:
3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS None

3.1 CG Compatibility Class: Aromaic 4.1 Physical State (as shipped): Liqud
Hydrocarbon 4.2 Color: Colorless

3.2 Formuia: CsHe 4.3 Odor: Aromatic: rather pleasant aromatc

3.3 IMO/UN Designation: 3.2/1114 odor; ¢charactenstic odor

34 DOTID No.: 1114

3.5 CAS Registry No.: 71.43-2

5. HEALTH HAZARDS 9. SHIPPING INFORMATION

5.1  Personal Hy vapar canister, suppiled aw or a hose mask: 9.1 Grades of Purity:
nhydrocarbon-insoluble rubber of plasc gioves. chemical goggies or face splash shieid; Industnal pure 9%+ %
hydrocarpon-insolubie apron such as neoprene, Thiophene-free ..........33 + %

5.2 F Dizziness, 1. pailor, by flushing. weakness. Nitration . .99+ %

breat chest cor . Coma and possible death. Industnal 90% .. 5+%

5.3 Treatment of Exposure: SKIN: flush with water foliowed by soap and water. ramove Reagent 99 + %
contaminated ciothing and wash skin. EYES: flush with plenty of water unul imtation subsides. 9.2 Storage Temperature: Open
INHALATION: remove from exposure immediately. Call a physician, If breathing is irregular or 9.3 Inert Atmosphere: No requirement
stopped. start resuscitation. admerwster oxygen. 9.4 Venting: Pressure-vacuum

5.4  Threshoid Limit Valve: 10 ppm

5.5 Short Term inhaiation Limits: 75 ppm for 30 mun,

5.6 Toxicity by ingestion: Grade 3. LD:o = 50 to 500 mg/kg

5.7 Late Toxicity: Leukemia

5.8 Vapor (Gas) Irritant Characteristics: If present in high concentrations. vapors may cause
irntanon of eyes of respiratory system. The etfect 1s temporary.

5.8 Liquid or Solid irritant Characteristics: Minmum hazarc. If spitied on clothing and allowed to
remain, may cause smaring and reddening of the skin.

5.10 Odor Threshoid: 4.68 ppm

5.11 IDLH Value: 2.000 ppm




INZ BENZENE

12.17 12.18 12.19 12.20
ATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY * LIQUID VISCOSITY
) " . British thermal !
emperature Pounds per cubic Temperature British thermal unit Temperature i Temperature | -
deg?'ges F) fo%t (degeeees F) per pound-F (degeges F ung;ggt:epfgro:\.?:ur- (degprges o Centipoise
55 55.330 45 394 75 988 55 ? 724
60 55.140 50 .396 80 .981 60 ; 693
65 54.960 55 .398 85 975 65 : .665
70 54.770 60 .400 90 .969 70 } 638
75 54.580 65 .403 95 .962 75 | 612
80 54.400 70 .405 100 .956 80 ‘ .588
85 54.210 75 407 105 .950 85 : 566
90 54,030 80 .409 110 944 90 544
95 53.840 85 411 115 937 95 ‘ 524
100 53.660 90 414 120 .931 100 ‘ .505
105 53.470 95 416 125 .925 105 487
110 53.290 100 418 130 819 110 ' 470
115 53.100 135 912 115 ! 453
120 52.920 140 .906 120 . .438
125 52.730 145 .900 ;
130 - 52.540 - - 150 .893 |
135 52.360 155 .887 i
140 52.170 160 .881 :
145 51.990 165 .875
150 ' 51.800 170 .868
155 51.620 i
160 51.430
165 51.250
170 51.060
175 50.870
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
“emperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
77.02 .180 50 .881 50 .01258 ] : .204
60 : 1.171 60 .01639 25 219
70 | 1.535 70 .02109 50 234
80 ‘ 1.989 80 02681 75 248
90 [ 2.547 90 ‘; .03371 100 261
100 | 3.227 100 | .04196 125 275
110 . 4.049 110 ' .05172 150 .288
120 | 5.033 120 .06317 175 .301
130 ! 6.201 130 .07652 200 .313
140 7.577 140 .09194 225 325
150 : 9.187 150 .10960 250 : 337
160 11.060 160 .12980 275 .349
170 ‘ 13.220 170 16270 300 .360
180 i 15.700 180 .17850 325 ‘ 371
190 : 18.520 190 .20750 350 . .381
200 | 21.740 200 .23970 375 392
210 i 25.360 210 .27560 400 402
425 412
450 : 421
475 431
500 .440
525 .449
550 457
575 . 465
600 ) 474




CARBON TETRACHLORIDE

CBT

Common Synonyms Watery hqud Colortess Sweet odor
Carbon Tet
Tetrachloromethane
Benzinolorm .
Necatonna . Sinks m water. Poisonous vapor i1s produced.

Perchioromelhane

4v0Id CONAC! wilh HoWd aNa vapor Keep Ceople awav
Aear qoggles ang seif-contaned brealnng apparatus.
3top discnarge i possiole )

Stav upwing and use water sprav 10 "knock gown  vapor

6. FIRE HAZARDS
6.1 Flash Point: Not flammabie
6.2 Flammable Limits in Air: Not flammabie
6.3 Fire Agents: Not

6.4 Fire Extinguishing Agents Not to be
Usad: Not pertinent

8.5 Speciai Hazards of Combustion
P Forms Phosg:
gas when exposed to open llames.

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Handbook)
A-X

11.  HAZARD CLASSIFICATIONS
11.1 Code of Federsi Reguiations:

Nouty tocal health ang oollulion controt agencies 6.6 Behavior in Fire: Decomposes to form ORM-A
chiorine and phosgene 11.2  NAS Hazard Rating for Butk Water
6.7 Ignition Temperature: Not flammabie Transportation:
pro— 6.8 Electrical Hazard: Not pertnent Rating
mmable. | 0
POISONOUS AND IRRITATING GASES ARE PRODUCED WHEN HEATED. 6.9  Burning Rate: Not flammable
Wear qoggles ana seil-coniained breatning apparatus. 6.10 A Flame Health
Data not avadabie Vapor Imtant 2
Fire 6.11 Stoichiometric Air to Fuel Ratlo: Liquid or Solid Imtant .. !
Data not avarabie 4
8.12 Flame Temperature: Dala not avalable Water Potution
Human Toxicity. 2
Aquatic Toxicity . 2
o~ -~ T - Aesthetc Effect................. 2
CALL FOR MECICAL A0 7. CHEMICAL REACTIVITY Reacthty
VAPOR Other Chemicals 1
POISONOUS IF INHALED. 7.1 Reactivity With Water: No reaction o
Irmtaung 10 eyes 12 with € erials: No
Move 1o resn ar reacton Selt Reaction ......... e @
f Creatming Nas siccpeg Give artts 3 resoranon 11.3 NFPA Hazard on:
e e aihe e evgen 7.3 Stabllity During Transport: Stable p 'c"“‘"‘“ e saitication
7.4 Neutrsiizing Agents for Acids and el a "‘:V ) a 3
LIQuIiD . ealih Hazarg (Blue)................
POISONOUS IF SWALLOWED. Cauatics: Not perunent Fiammabty (Red) e
irntating 10 skin and eyes 7.5 Polymerization: Not pertinent e
Exposure Ramove CORLIMNATRD CAtvne ang sn 7.6 Inhibitor of Polymerization: (Yellow) 0
“iusn attected areas wilh olenly Of wa
' M EYES ho'c eveuds open ana rooenty Of water Not pertinent
IF S ALLOWED ara victim s o2 TAvE VICHM 20N wdier 1.7 Moiar Ratio (Reactant to
cr ik @nd MAve vIcUm INQuce vo
F SWALLOWED a~c vcum 15 UHUCNSCICUS CF HAVING Product): Data not avaiable
ZINVULSIONS 20 notning eacect keep vichm warm 7.8 Reactivity Group: 36
12.  PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physicai State at 15°C and 1 atm:
Effect of low concentrations on aqualc hie 1S unknown. Liqud
May be dangerous if il enters water intakes.
Water N e A oo e e ars 122 Molecular Weight: 153.83
PO"utiOn Motty operalors Sf nearby water inlaxes 12.3 Boiling Point at 1 atm:
170°F < 76.5°C - 349.7°K
124 Freezing Point:
—34'F = —23.0°C .. 250.2°K
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION 125 Critical Temperature:
(See ¥ 2.1 Category: None 8.1 Aquatic Toxicity: Data not available 541°F = 283°C - 556°K
Issue warning-poIson 2.2 Class: Not pertinent 8.2 Waterfowl Toxicity: Data not avaiabie 128  Critical Pressure:

Restnct access
Shouid be removed

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.1 CG Compatibility Class: Halogenated 4.1 Physicat State (as shipped): Liquid
hydrocarbon 4.2 Color: Coloriess
3.2 Formuia: CCl. 4.3 Odor: Sweeush. aromauc: moderately

3.3 IMO/UN Designation: 6.1/1846
3.4 OOTID No.: 1846
3.5 CAS Registry No.: 56-23-5

strong ethereal: somewhat resembiing
that of chiorotorm.

8.3 Blological Oxygen Demand (BODY:
None

8.4 Food Chain Concentration Potentiai:
None

660 pgia - 45 atm = 4.6 MN/m*
12.7  Specific Gravity:
1.59 at 20°C (liquid)
128 Liquid Surtece Tension:
27.0 dynes/cm - 0.027 N/m a1 20°C
12.9  Liquid Water intertacial Tension:
45.0 dynesscm . 0.045 N/m a1 20°C
12.10 Vapor (Gas) Specitic Gravity: 53
12.11 Ratio of Specific Heats of Vapor (Gas):
[RER]
12.12 Latent Heat of Vaporization:
84.2 Biu/lb 46.8 cal/g
1.959 X 10* J/kg
12.13 Heat of Combustion: Not pertinent

5. HEALTH HAZAROS

5.1 Personal Protective Equipment: Organic vapor canisier with full face mask: protective clothing;

rubber gloves.

52 Symptoms Following Exposure: Dizziness. imncoordination. may be by
nausea and liver damage. Kidney damage aiso occurs, often producing decrease or stopping of
urinary output.

5.3 Treatment of Exposure: EYES AND SKIN: flush with pienty of waler: for eyes. get medical
altention. Remove conlaminated clothing and wash before reuse. INHALATION: immediately
remove (o fresh ar, keep patent warm and quiet and get medical attention promptly Slart
arulicial respiration f brealhing stops. INGESTION: induce vormiing and get medical attention
promptly. No specific- antidote known.

5.4 Threshoid Limit Value: S ppm

5.5 Short Term inhaiation Limits: 25 ppm for 30 min.

5.6 Toxicity by Ingestion: Grade 2: LD-u 0.5 to 5 grkg (rat}

5.7 Late Toxicity: Causes severe iver damage and death if ingested.

5.8 Vapor (Gas) Irritant Characteristics: Vapors cause moderate rntation such that personnel will
tind high concentrations unpleasani. The effect 1s temporary.

5.9 Liquid or Solid Irritant Characteristics: Minimum hazard. 1! spilied on clothing and allowed to
remamn, may cause smarting and reddening ol the skin

5.10 Odor Threshold: Greater than 10 ppm

5.11 (DLH Value: 300 ppm

12.14 Heat of Decomposition: Not pertinent

9. SHIPPING INFORMATION

9.1 Grades of Purity: Commercial; technical:
usP

9.2 Storage Temperature: Ambient

9.3 Inert Atmosphere: No requirement

9.4 Venting: Pressure-vacuum

12.15 Heat of Solution: Not pertinent

12.16 Heat of Polymerization: Not pertinent
12.25 Heat of Fusion: 5.09 cal/g

12.26 Limiting Value: Data noi available
12.27 Reid Vapor Pressure: 3.8 psa

NOTES




cBT

CARBON TETRACHLORIDE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

T " T
: - . British thermal
Temperature Pounds per cubic Tem ture British thermal unit Temperature o Temperature _—
(degggeas F) fo%t (degeeereasuF) per pound-F (deg?ges F ”"2"“°h per hour- (degeeees F) Centipoise
quare foot-F
35 101.700 35 .20 30 724 35 1.307
40 101.400 40 .203 40 715 40 1.247
45 101.099 45 206 50 707 45 1.192
50 100.700 50 .208 60 .698 50 1.140
55 100.400 55 210 70 690 55 1.091
60 100.099 60 212 80 682 60 ! 1.045
65 99.750 65 215 90 673 65 1.001
70 99.410 70 217 100 .665 70 .961
75 99.080 75 219 110 656 75 922
80 - - 98.740 80 - - 221 120 648 80 .886
85 98.410 85 223 130 640 85 852
30 98.070 90 226 140 631 90 .820
a5 97.730 95 .228 150 623 95 .790
100 97.389 100 .230 160 615 100 761
105 1 97.059 105 “ 232 170 606 105 734
110 f 96.719 110 235 110 708
115 1 96.379 115 i 237 115 683
120 ! 96.040 120 : 239 120 660
1 125 | 241 125 638
! 130 ‘ 243 130 817
’ 135 1 246 135 597
140 ‘} 248 140 578
\
|
i
|
! |
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
T T T y
Temperature ‘ Pounds per 100 Temperature | Pounds per square Temperature \ Pounds per cubic Temperature 1 British thermal unit
‘(degrees F) | pounds of water (degrees F) ; inch (degrees F) foot (degrees F) per pound-F
77.02 ‘ .080 40 : 815 40 .02339 0 : 123
| 50 ‘ 1.088 50 .03059 25 : 126
1 60 ‘. 1.435 60 .03958 50- ! 128
{ 70 ‘ 1.874 70 .05069 75 ‘ .130
80 2.422 80 .06431 100 132
; 90 3.102 90 .08087 125 134
,\ 100 ; 3.937 100 .10080 150 i 136
! 110 ! 4.956 110 .12470 175 i 138
1 120 ’ 6.190 120 15300 200 : 139
‘ 130 7.672 130 .18650 225 i 141
| 140 : 9.442 140 .22560 250 ; 143
| 150 g 11.540 150 27130 275 j 144
| 160 i 14.010 160 .32410 300 ‘ 145
\ 170 16.910 170 .38500 325 147
'i 180 ‘ 20.300 180 .45470 350 1 148
i 190 24.210 190 53410 375 | 149
| 200 : 28.740 200 .62430 400 ; 150
! 210 33.930 210 72610 425 : 151
i 450 | 152
i ! 475 | 152
‘ ! 500 [ 153
1 : 525 ; 153
! ! 550 ‘ 154
1 | 575 | 154
' 600 i 155
| | |




CHLOROFORM

CRF

10. HAZARD ASSESSMENT CODE
(See Hazard Assesement Handbook)
A-X

11.  HAZARD CLASSIFICATIONS
113 Code of Federal Regulations:

ORM-A
112 NAS Hazard Rating for Bulk Water
Transportation:
Category -Rating

2

1

2

1

2

2

1

0

"]

11.3  NFPA Hazard Classification:
Category Classification

Health Hazard (Blue).................... 2
f ity (Red) o
(Yeliow) ]

12, PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atm:

Liqud

122 Moleculsr Weight: 118.39
123 Boiling Point at 1 atre
142°F = 61.2°C = 334.4°K
124  Freezing Point
—823'F = —63.5°C = 209.7°K
125 Critical Te d
506°F = 263.2°C - 536.4°K
126  Critical Pressure:
790 psia = 54 alm = 55 MN/m?
127 Specific Gravity:
.49 at 20°C (liquid)
128 Uquid Surface Tension
27.1 dynessem = 0.0271 N/m at 20°C
129  Liquid Water interfacial Tension:
32.8 dynes/cm = 0.0328 N/m at 20°C
12.10 Vapor (Gas) Specitic Gravity: 4.1
12.11 Ratio of Specific Heats of Vapor (Gas)
1.146
12.12 Latent Heat of Vaporizstion:
106.7 Blu/lb = 59.3 cal/g -
2,483 X 10 J/kg
12.13 Meat of Combustion: Not pertinent
12.14 Heat of Decomposition: Not pertinent

12.15 Heat of Solution: Not pertinent

12.18 Heat of Polymertzation: Not pertinent
12.25 Heat of Fusion: 17.62 cal/g

12.26 Limiting Value: Data nol avaiabie
12.27 Reld Vapor Pressure: 6.39 psia

NOTES

Common Synonyms Watery bqued Coloriess Sweet odor 6. FIRE HAZARDS
Trichlorometnane 6.1~ Flash Point: Not flammable
_ 6.2  Flammebie Limits in Air: Not flammaeble
Sinks in water. intaling vapor 3 produced. 63 Fie Agents: Not
6.4 Fire Extinguishing Agents Not to be
Used: Not pertnent
Avodd contact with hqued and vapor. Stay upwind. 6.5 Specisl Hazards of Combustion
‘g’lg:fgggﬂg:s-:d t 2 g Products: Poisonous and sTitatng gases
Koty Jocal health and pOHLUON CONIOL agencres. are produced when heated.
(X ] n Fire: D«
loxic gases
6.7 ignition Temperature: Not flammabie
Not fia y 8.8 Electrical Hazard: Nol pertinen
POISONOUS AND IRRITATING GASES ARE PRODUCED WHEN HEATED. 6.9  Burning Rate: Not ammabie
Wear goggies and sett g 8.10 Flame
Data not svaiiable
Fir’ 6.11 Stoichiometric Alr to Fuet Ratio:
Data not avadable
£6.12 Flame Data not
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
I‘::m 1o oyes. hose and throal. 7.1 Resctivity With Water: No rescbon
it inhated. will cause nausea. o loss of cor 12 with No
I':'OV! n "as:‘:' gve aruficial 73 su:::‘;wm Transport: Stable
e .. Lal
It breatring 15 asficult, give oxygen 7.4 Neutraizing Agents for Acids and
t’n?;::% 10 skin and eyes. Caustics: Not pertnent
Harmtul if swaliowed. 1.5 Polymerization: Not pertinent
Exposure femove contammated ciotiing. 7.6 inhibitor of Potymerization:
e e i D L e ot Not pren
IF SWALLOWED ana vietrn 18 CONESIOUS, have wcum dr water 7.7 Molar Ratio (Reactant to
F SIWALLOWED and vichi 18 UNCONSCIOUS AND HAVING Producti: Data not svaiabie
! CCNVULSIONS, do nathing except keep victim warm. 7.8 Reactivity Group: 36
Etlect of low concentrations on aqualc kfe 1 unknown.
Water May be dangerous if it enlers water inlakes.
Notlv local heaith and pollution control otficials.
Poliution Nolify operaiors ol nearoy water intakes.
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION
(See 2.1 Category: None 8.1 Aquatic Toxicity: Data not avaiable
|SS48 warmeng-an contamnant 2.2 Class: Not perunent 8.2 y: Data not
Restnct access 8.3 Biological Oxygen Demand (BOD):
Showld be removed None
8.4 Food Chain Concentration Potentiat:
None
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
31 CGC Class: 4.1 Physical State (as shipped) Lquid
hydrocarbon 4.2 Color: Coloriess
3.2 Formula: CHCly 4.3 Odor: Pieasant. sweel; ethereal
3.3 IMO/UN Designation: 9.0/1888
3.4 DOTID No.: 1888
3.5 CAS Registry No: 67-66-3
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 Personsl Protective Equipment Chermical goggies, 50 ppm o 2%: suitable full-lace gas mask. 9.1 Grades of Purity: Technical. USP
Above 2%: suiable sell-contaned system. 9.2 Storage Temperature: Ambent
5.2 F 9 nausea, . 9.3 Inert Atmosphere: No requwement
5.3 Treatment of Exposure: INHALATION: it il etfects develop, get wictim to lresh ar, keep hvm 9.4 Venting: Open
warm and quet. and get medhcal attention. if breatiwng stops, siart artiticial respwation.
INGESTION: induce vomiting and get medical attention. No known anudote; treal symploms.
EYES: flush with pienty of water for at least 15 minutes and get medical attention. SKiN: wash
with soap and waler, remove conlamenated clothing and iree ot chemcal.
5.4 Threshoid Umit Value: 10 ppm
5.5 Short Term inhailstion Limits: 50 ppm for 10 min,
58 Toxicity by ingestion: Grade 2. LD:o = 0.510 5 g/kg
5.7 Late Toxicity: None
5.8  Vapor (Gas) Imitant Characteristics: Vapors cause moderate smtation such that personnei will
find high concentrations unpieasant. The etfect is lemporary.
59 Liquid or Solid Irritant Characteristics: Minwnum nazard. It spiiled on clothing and ailowed 10
remamn, may cause smarung and reddening of the skin.
5.10 Odor Threshold: 205-307 ppm
5.11 IOLH Valus: 1.000 ppm
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CHLOROFORM

12.17 12.18 12.19 12.20
:ATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. ] . . British thermal
rature Pounds per cubic Temperature British thermal unit Temperature Mg Temperature L
degrees F) foot (degrees F) per pound-F (degrees F) unitinch por fous- (degrees F) Centipoise
quare foot-F
—50 100.799 0 216 —70 .938 0 .847
—40 100.200 10 217 —60 929 10 791
—30 99.549 20 219 —50 .920 20 741
—20 98.910 30 221 —40 911 30 697
—10 98.259 40 222 —30 .902 40 656
0 97.610 50 224 —20 .893 50 .620
10 96.950 60 226 —10 .884 60 .586
20 96.299 70 227 0 .875 70 .556
30 95.639 80 229 10 .866 80 528
40 94.980 90 231 20 .857 90 .503
50 94.320 100 232 30 .848 100 .479
60 93.650 110 234 40 .839 110 458
70 92.990 120 .236 50 .830 120 .438
80 92.320 130 237 60 821 130 .420
90 91.650 140 .239 70 812 140 .403
100 90.980 80 .804
110 90.309 90 795
120 | 89.629 100 786
130 ! 88.950 110 777
140 88.270 120 .768
130 .759
140 .750

12.21
SOLUBILITY IN WATER

12,22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Tempaerature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) toot (degrees F) ! per pound-F
|
77.02 .800 —30 1580 —30 .00387 0 ‘ 123
—20 217 —20 .00548 25 ' 126
—10 .309 —10 .00763 50 129
0 .433 0 .01047 75 A31
10 .598 10 .01417 100 134
20 816 20 .01892 125 137
30 1.099 30 .02486 150 139
40 1.462 40 .03255 175 142
50 1.924 50 .04198 200 } 144
60 2.505 60 .05361 225 : .146
70 3.229 70 .06781 250 ; 148
80 4.124 80 .08499 275 ; 150
90 5.220 20 .10560 300 ' 152
100 6.551 100 .13020 325 | 154
110 8.157 110 .15930 350 : 156
120 10.080 120 .19340 375 i .158
400 l 160
425 i 161
450 i 162
475 ; 164
500 ! .165
525 .166
550 : 167
575 .168
600 i .169




1,1-DICHLOROETHANE

DCH

‘Commm Synonyms ity liqud Colorieas Ch;ovolon:\ fike 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Em.."'m' f,,cm”“ 8.1 Flash Point: 57°F OC. = 22'F CC. (See Hazard Assessment Hendbook)
Chionnated fydrochloric . 6.2 Flammabie Limits in Alr: 56% 10 11.4% -P-0-R.

ethar Sinks and mexes with water. 6.3 Fire Extinguishing Agents: Alcohol foam, A 8
water, foam. COs. dry chemucai, carbon
\etrachioride
Near gogoies. seil and rubber g 8.4 Fire Extinguishing Agents Not to be
g:e: :':awqo o oomn":-‘:'n':on- away. Used: Waler may be maftective 11.  HAZARD CLASSIFICATIONS
IQRILON SOUrces & department ect
Avoid contact with koud. 6.5 Special Hazards of Combustion 11.1 Code of Federal Reguistions:
{solate and remove matensl. Products: When heated 10 decompositon Not ksted
Notry local heailh and pollubon control sgencies. smits Mighly toxic fumes 10 phosgene. 11.2 NAS Hazard Rating for Bulk Water
6.8  Behavior in Fire: Expioson hazard Traneportation: Not isted
6.7 ignition Temperature: 856°F 11.3 NFPA Hazard Classification:
POISONOUS GAS MAY BE PRODUCED IN FIRE OR WHEN HEATED. 6.8  Electrical Hazard: Cata not avaiable
Containers may expiode in fire. 6.9 Burning Rate: Data not avaiabie
Wear goggies and set q 610 A Flame
—— 3 with aicohol 10am. Carbon olxoe. Of dry Chermcal.
Fire Water may be mnettective on ive. Data not available
— 6.11 Stoichiometric Alr to Fuel Ratio:
Data not available
8.12 Flame Data not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIITY
) uQuID eactivity
H swaliowed may cause naussa, vormiung and fantness. 1 R With Water: No reacton
Irritatng to skin and eyes. 72 with ( Data
FFlushIN Elcecsied arsas wih pienty of water. not available
Ll . hold eyehds open and hush with pienty of water.
IF SWALLOWED ana vicum i CONSCIOUS have wicum dnnk water or milk 7.3 Stability During Tranaport: Data not
and NOUCE vOMYUNg. avanable
7.4 Neutrsiizing Agents for Acids and
Caustics: Dala not avalabie
Exposure 75 Poly Data not "
7.6 Inhibitor of Polymerization: labie
Data not avaiabie
7.7 Molar Ratio (Reactant to
Product). Data not avaiabie
7.8 Reactivity Group: 36
12, PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physical State at 15°C and 1 atm:
Dangerous 0 aquatic tfe m high concentrations. Liquid
May be dangerous if it enlers water inakes.
Water Notify local heasth ana wiidite officials. 122 Molecular Weight: 98.97
Pollution Notfy operators of nearty waier niakes. 123 Bolling Point at 1 atme
135.14°F = 57.3°C = 330.5'K
12.4 Freszing Point:
—143.32°F = —874°C = 175.75°K
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION 125  Critical Temperature:
(See 2.1 Category: None 8.1 Aquatic Toxicity: 502.7°F = 261.5°C = 534.85'K
Issue warmung-hwgh flammabsity. 2.2 Class: Not pertinent TL. {Marine pinperch) 250 to 275 mg/i 12.6  Critical Pressure:
Rastrict access. 24-howr TL,, Brine shnmp: 320 mg/1 734.8 psia = 50 alm = 5.065 MN/m?
Chemecal ard physical treatment. 24-howr TL,, Pinperch: 160 mg/| 12.7 Specitic Gravity:
8.2 Waterfow! Toxicity: Data nol avaiable 1.174 at 20°C
8.3 Biological Oxygen Demand (BOD) 12.8  Uquid Surface Tension:
Percent, 0.05 g/ lor 10 days Percent. 24.75 dynes/cm = 0.02475 N/m at
0.002 g/g tor 5 days 20'C
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Potentiat: 129 Liquid Water interfaciel Tension:
31 CG Class: 9 4.1 Physical State (as shipped): Data not avadable Daia not avaiabie
hydrocarbon Oity kquid 12.10 Vapor (Gas) Specitic Gravity: 3.42
32 Formula: CeHiClz 4.2 Color: Coiortess 12.11 Ratlo of Specific Heats of Vapor (Gas):
3.3 IMO/UN Dsesignation: Not listed 4.3 Odor: Chlorotorm 1.136 at 20°C (68°F)
34 DOTID No.: 2262 12.12 Latent Heat of Vaporization:
3.5 CAS Registry No.: 75-34-3 131.6 Blu/ib = 73.1 cal/g =
3.06 X 10% J/kg
12.13 Hest of Combustion: —4,774 Bw/Ib =
5. HEALTH HAZARDS 9. SHIPPING INFORMATION —2652 cal/g = —111 X 10° J/kg
12.14 Heat of DX Dats not
5.1 Personsi Protective Equipment: in areas ot poor or high a 9.1 ‘Grades of Purity: Dala nol avaiiable 12.15 Heat of Solution: Data not avaiable
H. wath full tace mask should be worn. Chermcal workers 9.2 Storage Temperature: Cool 12.18 Heat of y Data not
goggles, rubber gloves, and protectve clothing should be wom. 9.3 Inert Data not | 12.25 Hest of Fusion: Data not avaiiable
5.2 y F ] INHALATION: Irritation ot y tract. g, 9.4 Venting: Data not avaslable 12.2¢ Limiting Vahse: Dala not avaiable
coughing, dzzness, nausea. and vomiting. EYES: rritation, lacrimauon, and reddenung of 12.27 Reid Vapor Pressurs: 7.35 psia
conunctiva. SKIN: ritanon. Prolonged or repeated skin contact can produce a shight burn.
INGESTION: o i 1$ not 1o be a problem.
of substantal could Cause nausea. vomiing, fantness. drowsiness,
Cyanosis, and crculatory failure. .
53 Trestment of Exposure: Call a doclor. INHALATION: Remove from contaminated area; keep

5.9

warm and quiet. if breathing has stopped. give artficial respration. Admirwster oxygen. EYES:
Flush with iarge amounts of water or weak bicarbonate of soda solution. SKIN: Dilute wih large
amounts ot waler. Remove contaminated clothing. INGESTION: Attempt to empty stomach;
dilute by admimstenng fluids (1ap waler. soapy water. sall waler, or milk).

Threshoid Limit Value: 200 ppm.

Short Term Inhalation Limits: 250 ppm.

Toxicity by Ingestion: Grade 2; LDso = 0.5 to 5 g/kg (ran).

Late Toxicity: Chronic exposuse may cause Ivef damage and . Amimail
has shown this compound 10 be siightly embryo-toxic and to retard fetal development

Vapor (Gas) Irritant Characteristics: Vapors cause a shght smarting of the eyes or respiralory
system rf present in tgh concentrations. The etfect is temporary.

Liquid or Solid Irritant Characteristics: Minimum hazard. If spiled on ciothing and allowed to
remain, may cause smartng and reddening of skin.

5.10 Odor Threshoid: Data not avalable
5.11 IDLH Vsiue: 4.000 ppm

NOTES

IANUARY 1991




DCH

DICHLOROETHANE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermai

Temperature Pounds per cubic Temperature British thermal Temperature g Temperature .
(degpreees F) fo%é: (deg':eees F) unit per pound-F (deg‘:eees F um;;::;\etzro:]}ur- (degpreees [5) Centipoise

35 75.198 D 35 .804 35 617

40 74.929 A 40 799 40 585

45 74.660 T 45 795 45 574

50 74.389 A 50 791 50 555

55 74.120 55 .786 55 537

60 73.851 N 60 .782 60 520

65 73.580 (o] 65 .778 65 504

70 73.311 T 70 773 70 .489

75 73.042 75 .769 75 475

80 72771 A 80 .765 80 462

85 72.502 \ 85 760 85 449

A 90 .756 90 437

I 95 752 95 426

- L 100 747 100 415

A 105 .743 105 405

B 110 .739 110 .395

L 115 .386

E 120 377

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermat unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68 .500 —70 —1.334 —100 .07407 D
—60 —1.944 —80 .05000 A
—50 —.555 —60 .02594 T
—40 .835 —40 .00187 A

—30 225 —20 02219
—20 .386 0 .04626 N
—10 .996 20 .07032 (o]
0 1.607 40 .09439 T
10 2.217 60 11845
20 2.827 80 14252 A
30 3.438 100 .16658 \
40 4,048 120 19065 A
50 4.658 140 21471 |
60 5.269 160 .23878 L
70 5.879 A
80 6.489 8
20 7.100 L
100 7.710 E
110 8.321
120 8.931
9.541




TOLUENE

TOL

Watery iiquid Coloriess

Pleasant odor

Floats on water. Flammable, iitating vapor i produced.

6. FIRE HAZARDS

Flash Point: 40°F C.C.: 35°F O.C.

Flammabile Limits in Alr; 1.27%-7%

Fire Extingrishing Agents: Carbon dioxide
or dry chemical for small fires. ordinary
foam for arge fires.

gge

6.4 Fire Extinguishing Agents Not to be
Used: Water may be natiective

65 Speciai Hazards of Combustion
Products: Not pertinent

68 Behavior in Fire: Vapor & heavier than ar
and may travel & consderabie distance ©

2 source of ignition and flash back.
8.7 ignition Temperature: $97°F
6.8 Electirical Hazerd: Class |, Group O

10. HAZARD ASSESSMENT CODE
(See Hazard Assesament Handbook)
A-TU

IF IN EYES, hoid eyeuds open

o matk.
2. 0] NOT INDUCE VOMITING.

lndﬂushlﬂhmoiﬂlﬁ
IF SWALLOWED and wicum m CONSCIOUS. have wcum annik water

Wear goggies and seit appar Buming Rate:
—— Extinguish with dry Chemecas, foam, o Carmon dicxide. o9 6.7 mm/min.
Fire Water may be neftective on fire &.10 Flame
Cool exposed COManers with water. Data not avaisbie
{Cantinued)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
YAPOR 7.1 Reactivity With Water: No resction
Hritating 10 eyes, Nose and throat 72 with No
it inhaled, will cause neuses. vormiting, headache, dizziness,
Move 10 fresh o
o han b e arutical 7.3 Stabiity During Tranaport: Stable
if breatteng difficult. grve oxygen. 7.4 Neutrsiizing Agents for Ackis and
Causticss Not pertinent
iitating to skin and eyes. 75 Poltymerizatiorc Not pertinent
EXPOSUI‘O will Couse nausea, g or loss of 7.6 inhiditor of Polymerization:

Not pertinent
7.7 Molar Ratie (Reactant to
Producty Data not aveaileble
7.8 Resctivity Group: 32

w“’r Mlyu:!mllimmm
wiidiite officaails.

11.  HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguiations:
Flamsmabile Squid

112 NAS Hazard Rating for Bulk Water
Tranaportation:

Aesthetic Effect 2
Reactivity

Other Chemical$ oo 1

1)1 (U |

s LT R 0

11.3 NFPA Hxzard Classificstion:
Category Claseification

Health Hezerd (BR®) . — oo 2
F (Red) 3
(Yeliow) o

Evacusis srea

Notty iocal nearth
PO“II”OI‘I Notily oparators. oilrr:uby wau ntakes.
1. RESPONSE TO DISCHARGE 2 LABEL
{See . 21 Cstegory: Flammabile liquid
Issus waming-high filammability 22 Clase3d

8. WATER POLLUTION

L1 Aquatic Toxicity:
1180 mg/i/96 hr/sunfish/TL,/tresh
Water

y: Data not
Biological Oxygen Demand (BOD)
0%, 5 days; 38% (theor), 8 days
8.4 Food Chain Concentration Potentiak

g8

None

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State st 15°C and 1 st
Liquid
122 Molscular Weight: 92.14
123 Bolling Point at 1 atm:
231.1°F = 110.6°C = 383.8°K
124 Freezing Point
—139'F = —05.0°C = 178.2°K
125  Critical Temperature:
605.4°F = 318.6°C = 581.8°K
128  Critical Pressure:
506.1 peia = 40.55 atm = 4.108
MN/m2
127 Specific Gravity:
0.867 at 20°C (quid)
128 Uquid Surface Tension:
29.0 dynes/cm = 0.0200 N/m at 20°C

3. CHEMICAL DESIGNATIONS

41 CG Competibiity Class: Aromatic
Hydrocarbon

Formula: CeHsCHa

(MO/UN Designation: 3.2/1264

4o

tiz

4. OBSERVABLE CHARACTERISTICS

Physical State (s shipped): Licuid

Color: Coloriess

Odor: Pungent. aromatic, benzene-ike;
distinct, pleasant

129 Uquid Water interfecisl Tension:
36.1 dynes/cm = 0.0381 N/m at 25°C
12.10 Vapor (Gas) Specific Gravity:
Not .
1211 Ratio of Specific Heats of Vapor (Gask
1.089

34 DOT ID No= 1294
3.5 CAS Registry No: 108-88-3

S. HEALTH HAZARDS

51 Alr-
52 F

Hi causes

water for at jeast 15 min. SKIN: wipe off, wash with 30ap and water.
Threshoid Limit Vakue: 100 ppm
Short Term inhalation Limits: 600 pom (or 30 min.
Toxlolty by Ingestion: Grade Z LDse = 0.5 t0 5 g/kg
Late Toxicity: Kiiney and liver damage may foliow ingestion.

gL8EREC

system it present in high

The stiect is y-

romain, may Cause smarting and reddening of the skin.
5.10 Odor Threshokt 0.17 ppm
6.11 IDLH Velus: 2,000 ppm

ey,
Treatment of Exposure: INHALATION: remove to fresh air, give artificial respiration and axygen
if neaded; call a doctor. INGESTION: do NOT induce vomiting; cail & doctor. EYES: flush with 9.2 Storage Temperature: Ambient

Vapor (Gas) irritant Characteristics: Vapors cause & slight smarting of the eyes or respiratory

Liquid or Solid irritant Characterietics: Minimum hazard. Hf spilled on clothing and allowed 1o

9. SHIPPING INFORMATION

fmasic goggies or face shisid; plastic gioves. 9.1 Grades of Purity: Ressarch, reagent,
Vapors KTitate eyes &nd upper rEspiratofy Tact Cause

y arrest. Liquid irritates eyes and causes drying of
skin. ff sspirmted, causes coughing. gagging. distress, and rapidly developing PUImOnary edema.

nitration-all 9.8 + % indusirial:
containg 94 + %, with 5% xylene and
smail amounts of benzena and
nonaromatic hydrocarbons: §0/120:
less pure than industrial.

9.3 inert Atmosphers: No requirement
9.4 Venting: Open (flame arrester) or

12.12 Latent Heat of Vaporization:
155 Bt/Ib = 86.1 Cai/Q =
3.61 X 108 J/kg
1213 Heat of Combustion: —17.430 Bu/B
= —0686 cal/g = —405.5 X 10° J/kg

1225 Heat of Fusion: 17.17 cal/g
1226 Umiting Value: Data not available
1227 Reid Vapor Pressurs: 1.1 psia

.12 Flame Data not

6. FIRE HAZARDS (Continued)
8.11 Stoichiometric Alr to Fusl Ratio: Data not available




‘oL TOLUENE

12.17 12.18 12.19 12.20
;ATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. . - . British thermal
e rature Pounds per cubic Temperature British thermal unit Temperature A Temperature I
dgg:':es F) fopot (degprzes F) per pound-F (degeees F) “”g;ﬂg?epfiz,:‘,‘é“" (deg‘::es F) Centipoise
—30 57.180 0 .396 0 1.026 0 1.024
—20 56.870 5 .397 10 1.015 5 978
—10 56.550 10 .399 20 1.005 10 935
0 56.240 15 .400 30 994 15 894
10 55.930 20 .402 40 983 20 857
20 55.620 25 .403 50 972 25 821
30 55.310 30 .404 60 962 30 788
40 54.990 35 | 406 70 951 35 757
50 54,680 40 ; 407 80 © 940 40 727
60 : 54.370 45 i 409 90 929 45 700
70 ; 54.060 50 § 410 100 919 50 673
80  _ 53.750 55 - . 411 110 .908 55 649
90 53.430 60 ‘ 413 120 897 60 625
100 ‘; 53.120 65 1‘ 414 130 886 65 603
110 | 52.810 70 j 415 140 876 70 582
120 : 52.500 75 : 417 150 865 75 ‘ 562
i 80 ‘ 418 160 854 80 i 544
! 85 i 420 170 843 85 ! 526
\ 90 ; 421 180 833 90 ! 509
l 95 ! 422 190 822 95 ! 493
} 100 | 424 200 811 100 ; 477
‘ 105 ‘ .425 210 .800
‘ 110 ‘ 427
115 | 428
120 : 429
| 125 i 431
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
T T
Temperature | Pounds per 100 Temperature | Pounds per square Temperature Pounds per cubic Temperature British thermali unit
(degrees F) i pounds of water (degrees F) \ inch (degrees F) foot (degrees F) i per pound-F
\
68.02 | 050 0 f 038 0 .00070 0 .228
' 10 : 057 10 .00103 25 241
| 20 ‘ 084 20 .00150 50 ; 255
| 30 121 30 00212 75 ! .268
! 40 ‘ 172 40 .00296 100 281
1‘ 50 ‘ 241 50 00405 125 ‘ 294
1 60 ; 331 60 00547 150 : .306
| 70 ‘ 449 70 00727 175 ! 319
i 80 : 600 80 00954 200 : .331
\ 90 | 792 90 01237 225 " 343
\ 100 ‘ 1.033 100 01584 250 ; 355
‘ 110 j 1.332 110 02007 275 ; 367
l 120 ; 1.700 120 02518 300 | 378
\ 130 i 2.148 130 03127 325 ‘ .389
| 140 ‘ 2.690 140 .03850 350 | .400
1 150 1 3.338 150 .04700 375 ; A1
[ 160 1‘ 4.109 160 05691 400 i 422
1 170 | 5.018 170 06840 425 ! 432
: 180 : 6.083 180 .08162 450 i 443
i 190 } 7.323 190 09675 475 \ 453
l‘ 200 ‘ 8.758 200 .11400 500 " 462
s 210 : 10.410 210 .13340 525 } 472
| } 550 i 482
! ; 575 i 491
| . 600 ! .500
: i




TRICHLOROETHANE

TCE

Common Synomryms Watery iquid Coloriess Sweet odor
1,1,1-Trichiorosthans
Methyichioroform
Chiorothens Sinks In waier. initating vapor is produced.

6. FIRE HAZARDS

Flash Point: Data not sveilabie
Flammable Limits In Alr: 7%-16%

10. HAZARD ASSESSMENT CODE
(See Hazard Asssssment Handbook)
A-X-Y

1L HAZARD CLASSIFICATIONS

11.1 Code of Federni Regulstions:

ORM-A

112 NAS Hezard Rating for Bulkk Water

Traneportation:

Notity iocal health and POISION CONTOl BQENCIeL. generated in fires.
6.8 Behavior in Fire: Not pertinent
67 igniton Temperature: 832°F
$8 Electrical Hazarc: Not pertinent
POISONOUS GASES ARE PRODUCED W FIRE. 6.9  Burning Rata: (est) 29 mm/min.
Wear Quggies and eel 810 Flame
Extingaash with dry chesmecal, Carbon Gioude, of fomm. Data not avaiable
Fire 8.11 Stoichiometric Alr 0 Fusl Ratio:
Data not aveiabie
612 Flame Data not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: Reacts siowty,
iritaling 10 eyes, nose and throat
H inhaled. wi cause dizziness or difficult breathing. releasing corrosive hydrochioric acid.
Move 10 fresh ar. 12 with ™
" nas ove
H Py peiy Comodes aluminum. but reaction is not
. 7.9 Stability During Traneport: Stable
Iritating 10 ekin and eyee.
1t owaltowed, May ProCUCS NEUSSR. 7.4 Neutraitzing Agents for Acids and
Exposure Aemove inQ an0 shoes. Caustica: Not pertinert
Flush affectsd Arees with pienty Of wawr. 7.5 Polymerization: Not pertinent
IF IN EYES, hokd eyemie open and fush with plenty of water.
ALLD:IEanmn-aJNmr-nmmm 8 ."‘:::""w
of mak heve vicom noduce pertinent
FNMMD:M.UNMEWMWM 7.7 Molar Ratio (Reactant to
v rawo Producty Data not available
7.8 Reactivity Group: 36
Effect of low on squatic ife s unknown.
Water May be dangerous it it emers water mntakes.
Notity jocsl heaith and wildide officials.
Poliution Notiy 0Dersions of Nearby WEtsr nakes.
L RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION
(Ses 21 Category: Nons 8.1 Aquatic Toxicity:
Should be removed 22 Clas Not pertinent 75-150 ppm/* / pinfish/TL../ salt water
Chemical and physical weaifment *Time period not specified.
2 y: Dsta not
0.3 Blologicsi Oxygen Demand (BODX
Data not avaiable
8.4 Food Chain Concentration Potentiak:

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

a1 ca ity Clase: + 4.1 Physical State (ss shippedk Liquid
hydrocarbon 42 Color: Coloriess

82 Formuls CHsCCls 43 Odor: Chicroform-iike; swestish

3.3 IMO/UN Designation: Not sted

34 DOT ID No: 2831

3.8 CAS Regletry No: 71-55-8

5. HEALTH HAZARDS

and tace shiskl: necprens satety shoss (Or leather safety shoes Dius NECDrENe fOOtwWear);

necprens o polyvinyl alcohol suit or apron for apiash proection.

Y F INHALATION: symptoms range from ioss of equilibrium and
0 ioss of high can be tatal due 10 simple

asphyxiation combined with 1088 of conaciousness. INGESTION: produces sffects similar to

inhelation and may cause some fesing of neusea. EYES: slightly imitating and lachrymatory.

SKIN: gefatting sction My Cause dermatitie.

4

Do NOT
INWTmmvﬁnbmd'lmy spply artificiel respiration and/or
mmmmmmmmmmmnmms fush

thoroughly with water. SKIN: remove contaminated clothing and wash exposed area thoroughly

with $08p and warm water.
Threshoid Limit Yalue: 350 ppm
Short Term inhalstion Limita: 1,000 ppm for 60 min. in man
Toxicity by ingestion: Grade 1: LDse = 5§ 10 15 g/kg (rat, mouse, rabbit, guinea pig)
Late Toxicity: Data not available

gkt

system if present in high concenrations. The effect is tsmporary.

69 Liquid or Solid bvitant Characteristios: Minimum hazard, If spiled on ciothing and allowed 1
remain, May causs SManing and reddening of the skin

4.10 Odor Threshoid: 100 ppm

511 IDLM Velus: 1,000 ppm

Trestment of Exposure: Gﬂmwudmm-ﬂwmmm
is

9. SHIPPING INFORMATION

Grades of Purity: Uninhibited; inhibited:
Clesning

Storage Temperature: Ambient

Inert Atmosphers: No requirement

Venting: Pressure-vacuum

12 PHYSICAL AND CHEMICAL PROPERTIES
121  Physical Steie at 16°C and 1 atrme

Uquid

122 Molecular Weight 133.41
123 Bolling Poirt ot | st

185'F m 74°C = 347K

124 Freexzing Point

<—38F = <—39°C = <234'K

125 Critical Tomperature: Not pertinert
128  Critioal Pressure: Not pertinent
127  Specific Gravity:

1.31 at 20°C (Ruid)

128 Uiquid Surfsce Tenslon:

25.4 dynes/om = 0.0254 N/m m1 20°C

129  Liquid Water intertecial Tension: (est)

45 dynes/cm = 0.045 N/m at 20°C

1210 Vapor (Gas) Specific Gravity: 4.6
12.11 Ratio of Specific Heats of Vapor (Gask

1.104

12.12 Lstent Heat of Vaportzation:

100 Buw/ = 58 cal/g =
2.4 X 10% J/kg

12.13 Heat of Combustion: (est) 4700 Buw/b

= 2600 cal/g = 110 X 10% J/kg

1214 Heat of Decomposition: Not pertinent
1215 Hest of Solutiore Not pertinent

1218  Hest of Polymerizations Not pertinent
12.25 Heet of Fusion: Data not available
12.26 Uimiting Valus: Data not avaiable
12.27 Reid Vapor Pressure: 4.0 peia

Vapor (Ges) irritant Characterietion: Vapors cause a sight smarting of the eyes or respiratory

NOTES




TCE

TRICHLOROETHANE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. . . British thermal
Temperature Pounds per cubic Temperature British thermal unit Temperature . Temperature o
(degeees F) fo%t (degeees F) per pound-F (degr:ees F) ung;ﬂ:?e%ggt‘;“" (degc:ges F) Centipoise
nl
0 85.419 55 .240 N 15 1.363
10 84.870 60 : .242 o 20 1.295
20 84.309 65 | 244 T 25 1.231
30 83.759 70 ' 246 30 1.172
40 83.200 75 I .248 P 35 1.117
50 i 82.650 80 i .2560 E 40 1.065
60 82.089 85 | 252 R 45 1.017
70 81.540 90 i 254 T 50 972
80 80.981 95 ! 256 | 55 .929
90 ! 80.429 100 f .258 N 60 .889
100 79.870 105 j 260 E 65 852
10 79.320 110 | .262 N 70 817
120 ; 78.759 115 . 264 T 75 784
130 . 78.209 120 ; 266 80 .753
140 : 77.650 125 | .268 85 .723
150 : 77.099 130 : .270
160 76.540 135 .272
i 140 274

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature | British thermal unit
(degrees F) pounds of water (degrees F) . inch (degrees F) foot (degrees F) per pound-F
68.02 ' 070 70 2.099 70 04925 0 146
75 2.364 75 .05495 25 .150
80 2.657 80 .06119° 50 ..155
85 2.980 85 .06799 75 159
: 90 3.335 90 .07540 100 163
j 95 3.725 95 .08346 125 167
j 100 4.152 100 09220 150 A7
105 4619 105 .10170 175 175
| 110 } 5.130 110 11190 200 179
i 115 5.686 115 .12300 225 .183
{ 120 6.292 120 .13490 250 .186
i 125 ) 6.950 125 14770 275 .190
i 130 ‘ 7.663 130 16150 300 .193
| 135 ‘ 8.437 135 17630 325 196
i 140 9.273 140 119220 350 199
: 145 10.180 145 .20920 375 .202
; 150 11.150 150 22730 400 .205
| 155 12.200 155 .24670 425 .208
160 13.330 160 .26730 450 210
165 : 14.540 165 .28930 475 213
170 15.840 170 .31270 500 215
175 17.240 175 .33760 525 217
180 18.730 180 .36390 550 219
185 } 20.330 185 | 39180 575 222
190 22.030 190 : 42140 223




1,1,2-TRICHLOROETHANE

TCM

10. HAZARD ASSESSMENT CODE
(Ses Hazerd Assesement Handbook)
A-X

1.1

1.2

113

11 HAZARD CLASSIFICATIONS

Code of Federsi Reguistions:
Not ksted

NAS Hazard Rating for Bulk Water
Trensportation: Not listed

NFPA Hazard Claseification:

Category

Health Hazard (Blue)
F ity (Red) 1
F ity (Yellow) 0

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State at 15°C and 1 atm:
Liquid
122 Molecular Welght: 133.41
123 Boiling Poimt at 1 st
296.8°F = 113.7°C = 386.9°K
12.4 Freezing Point
—31/—=34.1°F = —35/=36.7°C =
238.2/2368.5°K
125 Critical T Data not
128  Critical Pressure: Data not avaiabie
12.7  Specific Gravity:
1.44 at 20°C (quid)
128  Uquid Surface Tenslon:
33.75 dynes/cm = 0.0338 N/m at 20°C
12.9 Liquid Water intertacial Tension:
Data not avaiabie
1210 Vapor (Gas) Specific Gravity: 4.6
12.11 Ratio ot Specific Heats ot Vapor (Gas)x
Data not available
12.12 Latent Hest of Vaportzation:
Data not available
12.13 Hesat of Data not
12.14 Hest of Decomposition: Not pertinent

12.15 Hest of Sokstion: Not pertinent
1216 Heat of Polymerizstion: Not pertinent

12.25

Heat ot Fusion: Data not available
Umiting Value: Data not available

1227 Reid Vapor Pressure: Oata not avatable

6. FIRE HAZARDS (Continued)

Common Synonyms Uquid Coloriess Sweet, chiorotorm 6. FIRE HAZARDS
E 11,2 like odor -
m"“'mm 8.1 Flash Point: None.
Vinyl trichioride 6.2 Flammabie Limits in Al 8.4% - 13.3%
Sinks in water. 8.3  Fire Extinguishing Agents: Small fires: dry
chemical or COa. Large fires: water spray,
tog or foam.
AVOID CONTACT WITH LIQUID AND VAPOR. KEEP PECPLE AWAY. 8.4 Fire Extinguishing Agents Not to be
Wear seit- e g apparatus and full protective ciothing. pertinent
Stop chscharge if posaibie. Used: Not
Shut oft sources. call fire department. 6.5 Special Hazards of Combustion
Evu:.u area i case of large discharge. Products: Toxic gases nciuding
18y UPWING ANd US8 WAISr BOrRY 10 “KNOCK down'' vaoor.
!solate and remove dischargea matenar. hycrogen chionde and very small
Notity iocal neaith and polivhon control agencres. amounts of phosgene and chiorine are
producad.
POISONOUS GASES ARE PRODUCED IN FIRE. 8.8 Behavior in Fire: forms a flammable
Ccmammuyupioan vapor-air mixture at 109°F and higher.
positve [ oreatning i
- crothing ana gioves. 6.7 Ignition Temperature: Not pertinent
Fire Extingusn s i e soray, 10g of 6.8 Electrical Hazard: Dala not avaiable
toam, carbon cioxide, Or dry chemical. 6.9 Burning Rate: Data not avaiabie
8.10 Flame
Data not available
{(Continued)
CALL FOR MEDICAL AiD. 7. CHEMICAL REACTIVITY
VAPOR activity With Water: No reaction
Iritating 10 eyes, nose, throat. kungs and skin; may cause defafting dernatms. 7.1 Re Water: No
Highty toxic; ueam may resuit from respratory failure. 12 with (
lhnhalad mn tic or narcouc effect may occur. (ncompatible with oxdizing material or
love to fresh ar -
It breatmna has S100ed, gIve aruficial fesirauon. aluminum. Will attack some forms of
if breaiing i3 artficunt. grve oxvgen. plastcs, rubber and coatings.
LIQuID 7.3 Stability During Transport: Stable
———
Initating to skin and eves; severs iritant 1o gastrointestinal 7.4 Neutraiizing Agents for Acids and
Exposure tract. Highly toxic. Caustics: Not perbnent
It may cause liver or kidney damage and may Increase 7.5 Polymerization: Not perunent
M use chemicai gnouvm il aspirated into lungs. 7.6 inhibitor ot Polymertzation:
IFIN EYES OR ON SKIN, holdt evenas coen ana lush with Not pertinent
waler for at least 15 minutes: Notd evelida open rt necessary
Remove ana isolale contamnated Clothing and snaes at e site 7.7 Molsr Ratio (Reactant to
IF SWALLOWED and vichm 8 CONSCIOUS. have wicum annk water and Productk Data not available
nduce vommng
IF SWALLOWED AND VICTIM UNCONSCIOUS OR HAVING CONVULSIONS. 7.8 Reactivity Group: 36
Just k@O viIChm wanm.
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
it entors water intakes.
water ‘i:zw m:w widiife otticiats.
PO"U"OI’I Notity Operalors of Nearov watef Inaxes.
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
(See 2.1 Category: Not listed 8.1 Aquatic Toxicity:
Should be removed. 2.2 Class: Not pertinert 18 mg/1/48 he/daphnia
Chemical ana physical treatment. magna/LCso/fresh water.
8.2 Waterfow Toxicity: Data not avaiiable
8.3 Biologicsl Oxygen Demand (BODY.
Data not avaiabie
8.4 Food Chain Concentration Potentiak
Data not available
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

31 cac ity Class: F 4.1 Physical State (as shipped): Liquid
hydrocarbon 4.2 Color: Colorless

32 Formuia: CHCI:CHlCl 4.3 Odor: Sweel chlorotorm-like odor

13 IMO/UN Designation: Data not available

3.4 DOT ID No.: Data not avaiiable

3.5 CAS Registry No: 78-00-5

5. HEALTH HAZARDS 9. SHIPPING INFORMATION

5.1 Personal Set positive p 9 and ful 9.1 Grades of Purity: Technical grade;
protsctive clothing. stabilized: 85%

52 F causes writation of the nose, throat, and iungs. High 9.2 T Data not
concentrations may cause death by respwatory failure. Highly toxic by ingestion; may cause iver 9.3 Inent Data not b
or kidney damage or myocarcal imitability. Causes severe mmitation of the gastrointestinal tract. 9.4 Venting: Data not availabie
Vapor may procuce ial akin burns or ing type is and may wTitata the eyes.

53 Treatment of Exposure: INHALATION: Move to fresh air: call emergency medical care. If
breathing siops. give artificial resparation. If breathing is difficuit, give oxygen. INGESTION: i
victim is conscious get victim 10 induce vomiting by touching the back of the throat with his
finger or Dy taking syrup of ipecac. it victim is or having do nothing
axcept keep victim warm. EYES OR SKIN: Flush witn runming water for at least 15 minutes: hoid
eyelids open 1t necessary. Claan skin with soap or milkd detergent. Remove and isolate
contaminated ciothing and shoes at the site.

5.4 Threshold Limit Value: Data not avaiabie

5.5 Short Term inhalation Limits: Data not available

5.8 Toxicity by ingestiorc Grade 2; LDso = 580 mg/kg (rat)

6.7 Late Toxicity: Causes kiver and kidney may Y ity. Itis a
central nervous system ftis May cause it 8.11 Stoichiometric Air to Fuel Ratio: Data not avaiiable
asprated inMo the lungs. 6.2 Flame T Data not

5.3  Vapor (Gas) irritant Cheracteristics: Vapors cause moderate writation such that personnel wailf
not tolerste or high

5.9 Liquid or Solid initant Characteristica: Minimum hazard. if spilled on skin and aliowed to
remain, may CAUSe SMATtNgG and reddening of the skin.

5.10 Odor Threshoid: Data not availabie

6.11 IDLH Vaiue: 500 ppm




TCM

1,1,2-TRICHLOROETHANE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal Temperature " Temperature L
(degprees F) fo%t (degprees F) unit per pound-F (deg‘:ees F) ”ngaﬂg?e%gg?}“r' (degeees F) Centipoise
i

68 89.900 D D o}

A A A

T T T

A A A

N N N

0 o 0

T T T

A A A

1 " v

A A A

_ | 1 |

L L L

A A I A

B B ! B

L L ! L

E E E

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature } British thermai unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) | per pound-F
I

| 0 0.049 0 0.00130 ! D

N 25 0.093 25 0.00239 ! A

S 50 0.179 50 0.00439 T

o} 75 0.344 75 0.00805 | A

L 100 0.660 100 0.01478 :

U 125 1.265 125 0.02712 | N

B 150 2.427 150 0.04976 (0]

L 175 4.656 175 0.09130 T

E 200 8.933 200 0.16753
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1,1-DICHLOROETHANE

DCH

(Common Synonyma Oly Squid Coloriess Chiorotorm ke 6 FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
e e &1 Fiash Point 57°F OC. = 22F CC. (See Hazard Assessment Handboeok)
e Siks and mixes with waler :: Fire mmmm A
- water, joam, COsx, dry chemical, carbon
tetrachionde
Weer qoggles, sefl g and rubber 9 6.4 Fire Extinguishing Agents Not to be MAZARD CLASSIFICA
iy por pie o oy s Aot O Used: Waler may be inetiective 1. ° TioNS
Avowd) oty &5 Special Haxaros of Combustion LR co:; ::ua Federal Reguistions:
(solate and remove Products: heated m i
Notdy local hesith and polkyion conrol sgences. s gty o R 12 oo 112 NAS Huzerd Rating for Bult Water
68  Behavior in Fire: Explosion hazard Transportation: Not isied
8.7 ignition Tempersture: 858°F 11.3 NFPA Hazard Clessification:
Pasouousmmvssmooucsnmnnsonwnsnn&rm 64  Eectrical Harard: Data not aveisbie Cutegory  Clssaification
Containers may explode in fire 69 Suming Rate: Data not available Health Hazard (Bh@) o 2
Wesr goggies and self- hing 510 A Flame F ity (Red). 3
m wmm:.mmmmm.awm Data nct A ity (Yefiow) °
— 6.11  Stoichiometric Alr to Fuel Ratia:
Data not svailable
612 Flame Oata not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
wiauio may cause and t 7.1 Reactivity With Water: No reaction
Irritating 10 skin and eyes. 7.2 with ( Dawa
78 VS ok avouds Spen wnd et wih clanty of B s
IF SWALLOWED and victvn & CONSEIOUS have wourm Srmak water or milk 7.3 Stability During Transport: Data not
ang nduce vomibng. avalable
7.4 Neutrsiizing Agents for Acids and
Caustics: Dala not avaiabie
Exposure 75 Data not
7.8 Inhibitor of Polymerizstion: lable
Data not svasable
7.7 Moiar Ratio (Reactant to
Productl: Data not avaisbie
7.8 Reactivity Group: 36
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atm:
May ba cmlg;::?fnm:;w‘:nhﬂm st Liquia
Water Nobly 0cal hesith and widife offcss. 122 Moleculsr Weight: 96.97
PO"U“OI‘I Notify cperators of nearby water miakes. 123 Boiling Point st 1 atmc
135.14°F = 57.3°C = 330.5'K
124  Freezing Point:
—143.32°F = —97.4°C = 175.75°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 Critical T
(See 2.1 Category: None 8.1 Aquatic Toxicity: 502.7°F = 261.5°C = 534.65'K
Issue waming-high flammability. 22 Class: Not pertinent TLa (Marine pinperch) 250 to 275 mg/1 128  Critical Pressure:
Restnct access. 24-hour TL,, Brine shnmp: 320 mg/| 734.8 psia = 50 atm = 5.085 MN/m?
Chemical and physical treatment. 24-hour TL, Pinperch: 160 mg/i 12.7  Specific Gravity:
6.2 Waterfow! Toxicity: Data not available 1.174 &t 20°C
8.3 Biological Oxygen Demand (BOD): 128  Liquid Surface Tensiorc
Percent. 0.05 g/g lor 10 days Percent, 24.75 dynes/cm = 0.02475 N/m at
0.002 g/g for 5 days 20°C
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 84 Food Chain Concentration Potentisk 129 Liquid Water interfacist Tension:
a1 ca Class: Halog 4.1 Physical State (as shipped): Data not avasiable Data not avalable
hydrocarbon Oily kquid 1210 Vapor (Gas) Specific Qravity: 1.42
32 Formuia: C:HiCle 42 Color: Coloriess 1211 Ratio of Specific Heats of Vapor (Gask
3.3 IMO/UN Designation: Not listed 43 Odor: Chioroform 1.138 at 20°C (68°F)
3.4 OOT ID No: 2362 12.12 Latent Hest of Vaportzation:
35 CAS Registry No.: 75-34-3 131.6 Blu/ = 73.1 cal/g =
3.08 X 10% J/kg
1213 Heat of Combustion: —4.774 Btu/lb =
5. HEALTH HAZARDS 9. SHIPPING INFORMATION —2.652 cal/g = —111 X 10° J/kg
1214 Heat of Dx Oata not
51 In areas of poor or high a 9.1 Grades of Purity: Data not aveiable 12.15 Heat of Solution: Data not svarable
eif- . with full face mask shouid be womn. Chemical workers 9.2 Storage Temperature: Cool 12.16 Heat of P Data not
goggles. rubber gioves, and protactive clothing should be wom. 93 Inert Data not 12.25 Heat of Fusion: Data not avadable
5.2 INHALATION: Imitation ot y tract. 9.4 Venting: Dala not available 1226 Limiting Value: Dala not avadsbie
nausea, and g. EYES: Irritation, lecrimation, and reddening of 1227 Reid Vapor Preseure: 7.35 psia
conjunctiva. SKIN: Imumn Wumlﬂﬁmwmmlmm
INGESTION ing is not to be a problern.
g ol eould cause nausea, vomiting, faintness, drowsiness,
cyanos:s, lm crculatory failure.
53 Treatment of Exposure: Call a doctor. INHALATION: Remove from contaminated uu. keep
warm and quiet. It g has give artificial . i oxygen. EYES:
Flush with large amounts of water or weak bicarbonate of soda solution. SKIN: Dilute with iarge
amounts of waler. Remove contaminated clothing. INGESTION: Attemnpt to empty stomach:
dikae by admenistering fluids (lap waler. soapy water, sait water, or mitk).
54  Threshoid Limit Value: 200 ppm.
§.5  Short Term Inhaiation Limits: 250 ppm,
56 Toxicity by ingestion: Grade 2: LDso = 0.5 0 5 g/kg (rat). NOTES

5.7 Late Tonicity; Chronic exposurs may cause liver damage and

Animal

has shown this compound (o be slightly embryo-toxic and to retard fetai development
58 Vapor (Gas) irritant Characteristics: Vapors cause a slight smarting of the eyes or respwratory

system # present in high

5.10 Odor Threshoid: Data not available
5.11 IDLH Value: 4,000 ppm

The effect is y.
5.9 Liquid or Solid kritant Characteristics: Minimum hazard. i spilled on clothing and aliowed to
reman, may cause smarting and reddening of skin.
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TRICHLOROETHYLENE

TCL

Common Synonyms Watery huid Coloriess Swest odor 6 FIRE HAZARDS 10.  HAZARD ASSESSMENT CODE
Te .
Triciene; Aigyien 4.1 Flash Point: 90°F C.C.; practically (!ooﬂn-ihu_'nm)
Gemaigens Sinks In water. Iritating vapor ia produced. “62  Flammable Limits In Alr: 8.0%-10.5%
Trichioran; Triene 6.3 Fire Extinquishing Agents: Water fog
8.4 Fire Extinguishing Agents Not 10 be
Stop 1 possile. Keep pecpie ewey. Usect Not pertinent 1L HAZARD CLASSIFICATIONS
Avoid contact with liquid and vepor. 68 Special Hazards of Combustion .
m‘“ Products: Toxic and imitating gases are 11.1  Code of Federal Reguistions:
mwmmmmm produced in fire situations. ORM-A
&8  Behavior In Fire: Not pertinent 112 NAS Hazard Rating for Bulk Water
67  ignition Temperature: 770°F Traneportetion:
63 Electrical Hazard: Not pertinent Category Rating
5 1 TS,
msouousansesmemooucenmnns_ 6.9  Buming Rate: Not pertinent !
Wear goggies and 610 A Flame Health
Em-nmtymmmcrm Data not avaiiabie Vapormtant . 1
Fire 6.11 Stoichiometric Alr to Fuel Rato: Liquid or Sold wmtant .. 1
Data not availsble PoONS . 2
812 Fiame Data not Water Poluton
Human Todcly oo 1
Aquatic Ty .o 2
Aesthetic Effect . . .. 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reactivity
VAPOR 7.1 Reectivity With Water: No reaction Other Chemicele ————. 1
m‘oﬂe—mm&m difficuit breathing, 72 with L No Wl oo 0
or 1088 Of CONBGIoUSNEsS. " reaction Self Reaction — o 1
Move 10 fresh air. 7.3 Stablity During Traneport: Stabie 11.3 NFPA Hazard Classification:
it brea has stopped. give aruficial respiration.
H beoaring 13 Shor v o 74 Neutrsiizing Agents for Acide snd c‘”':-) c"""“":"
uQuio Caustics: Not pertinent HOIMleﬂl s e 2
Iritating to skin and eyes. 7.5 Polymerization: Not pertinent o o
EXPOSUFO Nwdﬂmmmmm 7.8 inhibitor of Polymerization: ' (Yolow) 0
or 8
Not pertinent
Femove contarmnated cio and shoes.
Fraan stociog ““mmm ploaiiog 7.7 Molar Ratio (Reactant to
I: ISP:NEAYLESWME‘S and CONSCIOU"S‘"M = “r;':k i Data not sved
i wctm is victm water
e 21 have e ik ve 7.3 Reactivity Group: 38
F SWALLOWEDandwcuanNCO S OR HAVING CON-
VULSIONS, do nothing excect xeep victm warm.
12 PHYSICAL AND CHEMICAL PROPERTIES
121  Physicel State at 15°C and 1 atm:
wﬁdbwwﬁmmnmmﬁcmtm Liquid
dangerous i it enters water intakes.
Water Nty focal and weidite oo 122 Molecular Weight 131.39
Pollution Notify operalors of nearby waler sakes. 123  Boiling Point at 1 atme
189°F = 87°C = 260°K
124 Freezing Point:
L RESPONSE TO DISCHARGE 2 usaL & WATER POLLUTION 125 Cormem Tomporenn st ror
(Ses 21 Category: None &1 Aquatic Toxicity: 128  Critical Pressure: Not pertinent
Should be removed 22 Class: Not pertinent 680 mQ/1/40 hr/daphnia/kill/ tresh 127 Specific Gravity:
Chemical and physical treatment water 1.46 at 20°C (Squid)
82 Waterfowt! Toxicity: Data not available 128  Uquid Surface Tensione
0.3 Bilological Oxygen Demand (800% 29.3 dynes/cm = 0.0293 N/m at 20°C
Data not available 129 Liquid Water intertacial Tension:
84 Food Chain Concentration Potentiat 34.5 dynes/om = 0.0345 N/m at 24°C
None 1210 Vapor (Gse) Specific Gravity: 4.5
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 12.11 m:";dkmuv”(”k
31 ca fity Cass: | 4.1 Physical State (ss shipped): Liuid 1.116
hydrocabon 42 Color: Coloriess 1212 Latent Heat of Vaporizations
82 Formuls: CHCl=CClx 43 Odor: Chioroform-iike; ethereal 103 Bu/lb = 572 cal/g =
3.3 IMO/UN Designation: 9.0/1710 24 X 10% J/kg
3.4 DOT ID No: 1710 1213 Heat of Combustiors Not pertigent
35 CAS Registry No: 79-01-8 1214 Heat of Decompositiore Not pertinent
1218 Hest of Solutiore Not pertinent
1216 Heat of Polymerizatiore Not pertinent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1225 Heat of Fusion: Dett ot svaiacie
§ - 1226 Umiting Value: Data not avsilabie
8.1 . Organic vapor-acid gas 9.1 Grades of Purtty: Technical; dry cleaning; 1227 Reid Vapor Preseure: 25 psia
for uwmmmmw degreasing; extraction
mnmmmuuwmwm 9.2 Storage Temperaturs: Ambient
52 F INHALATION: symptoms range from ititation of the nose and 23  Inert Atmoaphere: No requirement
mmmmmdm biurred vision, and finally disturbance of central 9.4 Venting: Pressure-vacuum
nervous system resulting in cardiac failure. Chronic exposure may cause organic injury.
INGESTION: similar 10 i SKIN: g Action can cause dermatitis. EYES:
83 Trestment of Exposurs: Do NOT - or get medical jon for
af cases of oversxposure. INHALATION: remove vicm to fresh air; if necessary, apply artificial
reapiration and/or administer oxygen. INGESTION: have victim drink water and induce vomiting;
repeat thyes timex: then give 1 tablespoon epsom saits in water. EYES: flush thoroughly with
water. SKIN: wash thoroughly with soep and warm water.
54 Threshoid Limit Velue: 50 ppm
4.5 Short Term inhalation Limits: 200 ppm for 30 min.
88 Toxcity by ingestion: Grade 3; LDss = 50 to 500 mg/kg
57 Late Toxicity: Data not aveidsble NOTES
8.8 Vapor (Gas) irritant Characteristics: Vapors cause a slight smarting of the eyes or respiratory

system i present in high The effect is Yy
Liquid or Soild keritant Characteristice: Minimum hazard. If spilied on clothing and afiowed to
remain, May cause smarting and reddening of the skin,

510 Odor Threshold: 50 ppm
5.11 IDLH Value: 1,000 ppm
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TCL

TRICHLOROETHYLENE

12.17 o
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20 ’
LIQUID VISCOSITY

Tel rature Pounds per cubic Temperature British thermal unit Temperature British thermal Tem| ture
(degrees ) fool (degrees F) per pound-F (dogrees F) oot (degrees F) Centipoise
0 94.669 0 220 N 15 .800
5 94.410 10 221 (o} 20 775
10 94.150 20 223 T 25 750
15 93.889 30 225 30 727
20 93.629 40 226 P 35 .705
25 93.370 50 228 E 40 684
30 93.110 60 .230 R 45 664
a5 92.849 70 23 T 50 645
40 92.589 80 .233 [ 55 627
45 92.330 90 235 N 60 610
50 92.070 100 .236 E 65 593
55 91.809 110 .238 N 70 577
_ 60 91.549 120 240 T 75 562
65 91.290 130 241 80 548
70 91.030 140 243 85 534
75 90.770 150 245 90 521
80 90.509 160 246 95 508
85 90.250 170 .248 100 496
90 89.990 105 485
95 89.730 110 474
100 89.469 115 463
105 89.209 120 .453
110 88.950
115 88.690
120 88.429
125 88.169

12.21 12.22 1223 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit

(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
77.02 110 40 .508 40 01245 0 136
50 678 50 01628 25 139
60 .894 60 .02105 50 .143
70 1,166 70 02695 75 146
80 1.507 80 .03418 100 .149
90 1.929 90 04296 125 152
100 2.448 100 05354 150 155
110 3.081 110 06619 175 157
120 3.846 120 .08120 200 160
130 4.765 130 09891 225 162
140 5.862 140 .11960 250 165
150 7.163 150 .14380 275 167
160 8.695 160 .17180 300 .169
170 10.490 170 20390 325 172
180 12.580 180 .24080 350 174
190 15.010 190 .28280 375 176
200 17.810 200 .33040 400 A77
210 21.020 210 .38420 425 179
450 181
475 .182
500 184
525 .185
550 .186
575 187
600 .188
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ETHYLBENZENE

ETB

10. HAZARD ASSESSMENT CODE
(See Hazard Asssssment Handbook)
ATU

1L HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguistions:
Flammabie quid

112 NAS Hazard Rating for Bulk Water
Transportatiore

11.3 NFPA Hazard Classifications
Category Classification
Heaith Hazard (BU8) eeeeem— 2
F ity (Red) 3
(Yeliow) 0

12 PHYSICAL AND CHEMICAL PROPERTIES

12.1 Physical State st 15°C and 1 atmc
Liquid
122 Molecuiar Weight 108.17
123 Bolling Point at t atmc
2TI.2°F = 1382°C = 400.4°K
124 Freezing Point
—139°F = —35C = 176'K
12§ Critical Tomperature:
851.0°F = 3439°C = 617.1°K
128  Critical Pressurs:
523 pia = 356 atm = 3.61 MN/m*
127 Specific Gravity:
0.867 at 20°C (hquid)
128 Liquid Surfece Tension:
29.2 dynes/cm = 0.0292 N/m et 20°C
129 Liquid Water intertacial Tension:
35.48 dynes/cm = 0.03548 N/m at
20C
12.10 Vapor (Gas) Specific Gravity:
Not pertinent
1211 Ratio of Specific Hests of Yapor (Gask
1.07¢
12.12 Latent Heat of Vaportzation:
144 B/ = 80.1 cal/g =
3.35 X 10° J/kg
12.13 Heat of Combustiors —17,780 Btu/ib
= Q877 cal/g = —413.5 X 10% J/kg
1214 Heat of Decomposition: Not pertinent
1215 Heat of Solutions Not pertinert
1218 Heat of Polymerizator: Not pertinent
1225 Heat of Fusior: Oxta Not Availsbie
12.26 Umiting Vaiue: Ousta Not Avaiable
1227 Reid Vapor Presmse 0.4 psia

& FIRE HAZARDS (Continued)

Common Synonyms Ucuid Coloriess s-:;m-h 6. FIRE HAZARDS
Ehenyiethane &1 Fash Point 80°F O.C; $9°F CC.
§ 42 Fammabie Limits in Ar: 1.0%-8.7%
Floats on water. Flammable, iritating vepor is produced. 3 Fire Extinguishing Agerta: Foam (most
eftective), water f0g, carbon dicxice or
dry chemical.
anwmlqnwvwkwpm-.m . 64 Fire Extinguishing Agents Not 10 be
'ear Qoggies, fubber ] Used: Not pertinent
inchuckem) GIOves) & cal fire department. &5  Special Hazards of Combustion
Slop dacrarge 4 P00%ER, ey 0 ek cown” vaer voon we
isolate and remove discharged material. when hesied.
Notity tocal heaith and posution control sgencies. 6.8 Behavior in Firec Vapor is heavier than air
and may travel considerable distance ©©
FLAMMABLE.
wmmlﬂmm the source of ignition and flash back.
wimqw anmu“ 67 Ignition Temperature: 860°F
lear gopQes, seit Q rubber overcicthing
n : Electrical Haxard: Not pertinent
Fire wmmmm«mm Burning Rate: 5.8 mm/min.
‘Water may be instfective on 610 Flame
Coot . Data Not Available
(Contirnsed)
CALL FOR MEDICAL AID. - 7. CHEMICAL REACTIVITY
VAPOA
[itating 1 eyes, nose and thvoet. 7.1 Resctivity With Water: No reacton
If inhaled, will cause dizziness or difficult breathing. 12 with L
Wm& . reaction
Hbvenﬁlgbdimal&gv;’“om 7.3 Stabiity During Traneport: Stable
. 7.4 Neutraitzing Agents for Acids and
wugum"“w - Caustios: Not pertinent
Harmtul if swallowed. 7.5 Polymartzation: Not pertinent
Exposure Aomove contamenated clothing Ind 3n0es. 7.8 Inhibitor of Polymertzation:
Flush atfected areas with pienty 1 water. Not pertinent
IF IN EYES. holo open ana “ush with plenty cf water.
FSWALLﬁWEDmdvmanSC.OUS. have wichM Gnnk water 7.7 Molar Ratio (Reactant to
ey TR OE | Producty: Data Not Available
T0 NOT INDUCE YCMITING. 78 Reectivity Groups 32
HARMH)LTOAQUATDC LIFE IN VERY LOW CONCENTRATIONS.
Water mumnmmm
Nobify local heaith and widiite officais.
Poilution oty OPeatOrs of Nearby water wiaxes.
1 RESPONSE TO DISCHARGE 2 LABEL 8, WATER POLLUTION
{See 21 Category: Flammabie iquid 8.1 Aquatio Toxicity:
Mechanical containment 22 Class:3 20 ppm/98 hr/biuegil/TL,/fresh water
Should bs removed 82 y: Cata not avai
Chemical and physical treatment 8.3 Biological Oxygen Demand (BODX
2.8% (theor.), 5 days
6.4 Food Chain Concentration Potentisk
None
3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS
3.1 CG Compatibility Cizes: Aromatic 4.1 Physical State (as shipped) Licuid
ydrocarbosn 42 Color: Coloriess
3.2 Formuie: CeHsCHaCHe 43 Odor: Aromatic
3.3 IMO/UN Designatior: 3.3/1175
34 OOT ID No: 1175
3.5 CAS Registry No: 100-41-4
s HEALTIIHAIMDS 9. SHIPPING INFORMATION
51 Seit satety goggies. $.1 Grades of Purity: Ressarch grade:
82 mmmﬁndmmw 99.98%; pure grade: 90.5%; technical
mmummwmmmmmmmm grade: 99.0%
83 Treatment of Exposurs: INHALATION: H M effects ocour, remove victim o fresh air, keep him 82 Storage Temperature: Ambiant
warm and quiet, and get medical help promptly; i breathing stope, give artificial respirstion. 2.3 inert Atmosphers: No requirement
INGESTION: induce g only upon physician's matsrial in lung May cause 5.4 Venting: Open (ftame arrester) or
chemical pneumonitie. SKIN AND EYES: prompty fush with plenty of water (35 min. for eyes) pressure-vacuum
wumwwwmmmmm
S4 Threshoid Limit Vaiue: 100 ppm
55 Short Term inhelation Limits: 200 ppm for 30 min.
56 Toxicity by ingestion: Grade 2 LDso = 0.5 to 5 g/kg (rat)
5.7 Late Toxicity: Data not avaiable
83 Vapor (Gas) irvitant Cheracteristics: Vapors cause irrite such that will
find high The effect is y.
59 Liquid or Soiid irritant Causes of the skin and first-degres bums on
short may caues Yy bums on jong exposure.
510 Odor Threshold: 140 ppm
5.1 IDLH Value: 2,000 ppn €11 Stoichiometric Alr to Fuel Ratic: Deta Not Avaitable
6.12 Flame Data Not
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ETHYLENE DICHLORIDE

EDC

Common Synonyms Liqeid Coloriess Swest odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
L2 Dichiorostane &1  Flash Point 80°F O.C; 55'F CC. (See Hazard Assessmant Hanahook)
' 62 Flanwmable Limits in Alr: 6.2%-15.6% A-X
Brocide Sinks in water. Flammabie, iritating vapor is produced.
Giycol dichioride dioxide, dry chemical
6.4 Fire Extinguishing Agents Not to be
Avoid contact wih quid and vapor. Kasp psopie eway. Used: Watar may be inefiective. 11 HAZARD CLASSIFICATIONS
Wear goggies, sedl and rubber §5 Special Hazards of Combustion '
{inchuding gloves). Products: Toxic and Inkating gesss 1.1 Code of Federal Reguistions:
Shig off igrvtion sources and call fire deparsnent.
Sp decrerge # posbie. {hydrogen chioride, phosgens) are Flammabie kuid
Stay uDwid and USS WEN JDTRY 10 “KNOCK doWn™ vapor. genersted. 112 NAS Hazard Rating for Bulk Water
b meie] m"‘“’,.,"“m""‘“m"""w &8 Behavior in Fire: Vapor is heavier than ar Traneportation:
N TS and may travel considerabie distance 1 & Category Rating
po’souousmsamemmnna source of igniton and fiash back. Fre. 3
vapor ail may oco. &7 ignition Temperature: 775°F Heatth
Vwmq Iwhnw-. &8  Electrical Hazard: Class |, growp D Vapor rtent . 2
Wewr (nduﬁ: h and rubber overciothing 69 Buming Rate: 1.6 mm/min Licuid or Solid britart ... 2
Fire jsh with ary chemscal, foam, or carbon dioxide. .10 Fams Posor® .. . 3
— Water may be ineffective o fire. Data Not Available Water Polution
@POSS] CONMNIS with water, Humen Toxcity. 3
(Continued) Aquatic Toodcity 2
Aesthetic Effect— . 2
cm.Fonumcuno. 7. CHEMICAL REACTIVITY Reactivity
Othar Chemicais 1
mbmmmm . 7.1 Reactivity With Water: No reaction Water °
¥ inhaled, will causs neuses, dizziness or difficult breathing. 72 with M No
el byl 13 mmum ’
d, give arificial 7.3 Stablity During Traneport Stable
Nu—m-Mwm 74 Neutrsilzing Agents for Acids and Category Ciassification
Luauio Caustics: Not pertinent HumHM(Bl-)____. 2
Will bum skin and eyes. F (Red).
Harmiul i swallowed. 7.5 Polymerization: Not pertinent 3
Exposure Runw:fw%doﬂi\qmm 74 inibitor of Polymertzation: (vesow
Fluash artected weas pnrwonm- Not pertinent
iF IN EYES, hoid eysids ooen with plenty of waer.
I SWALLOWED, ana victen s CONSCIOUS, have i v waver 7.7 Wolar Ratio (Reactant to
IF wmcwmmm-umsczusoamwmcou ¥ Data Not Avaiatie
YULSIONS, do nothing except Kesp WCHIMm waim. 78 Reactivity Group: 36
12. PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physical State ot 15°C and 1 stmc
Dangerous to aquatic e in high concentrations. Liquid
Water May "'::"""" ".m""'“ waler ntakes. 122 Molecular Weight: 66.96
Pollution Notily Operators Of nearty water FiaRSs. 123 Boiling Point at 1 st
182.3°F = 83.5°C = 358.7°K
124 Freezing Point
—323°F mw —=38.7°C = 237.5'K
1 RESPONSE TO DISCHARGE 2 LABEL 8 WATER POLLUTION 125 ¢ T
(See 2.1 Catsgory: Flammabie quid 8.1 Aquatic Toxicity: 550°F = 288°C = 581°K
Issus wasning-high flammability 22 Cass3d 150 ppm/*/pin perch/TL,/salt water 128  Critical Pressure:
Disperse and flush “Time pariod not specified. 735 psia = 50 atm = 5.1 MN/m?
82 y: Data not bk 127 Specific Gravity:
83 Oxygen Demand (80D): 1.253 at 20°C (hquadl)
0.002 b/, 5 days 128 Liquid Surface Tension:
84 Food Chain Concentration Potentiak 32.2 dynes/cm = 0.0322 N/m at 20°C
None 129 Liquid Water intertacial Tension:
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS (6st) 30 dynes/cm = 0.03 N/m at 25°C
31 Ca ity Class: 4.1 Physical State (as shipped): Liquid 1210 Vapor (Gas) Specific Gravity: 3.4
hydrocarbon 42 Color: Coloriess 12.11 Ratio of Specific Hests of Vapor (Gask
32 Formuie: CICH:CHaCl 43 Odor: Ethersal; chioroform-ike; sther-ike 1.118
3.3 MNO/UN Designation: 3.2/11684 1212 Latent Heat of Yaportzstions
34 DOT ID No: 1184 138 Bu/ib = 784 cal/g =
35 CAS Registry No.: 107-08-2 3.2 X 108 J/kg
12.13 Heat of Combustion: (est) 3400 Stu/lb
12.14 Heat of Decompositiors Not pertnent
S HEALTH HAZARDS 9. SHIPPING INFORMATION 12.15 Heat of Solutiort: Not parmnent
body ! o 1218 Heat of Polymertzatiors Not partinent
81 P Clean, clothing and satety glasses with side 9.1 Grades of Purity: Commercial 1225 Heat of Fusion: 21.12 ca/g
mwmwnsommsomnzss 1/2 tr or iess, full face 9.2 Storage Temperature: Ambient 1228 Umiting Value: Data Not Avaiable
mask and canister; greater than 2%, seif. i 9.3 Inert Atmosphers: No requirsment 1227 Reid Vapor Pressurs: 2.7 psia
52 i dmmmmm 9.4 Venting: Pressure-vacuum
wuwmmmmmm Prolonged contact with skin may cause a
bum.
53 Treatment of Exposure: INHALATION: vahmmmmnhm-.kupm

ELE8EE

s

quiat and warm, and get mecical i it stope, give artificial
respiration. INGESTION: Induce iing: call & treat the EYES: flush
immediately with copious amounts of flowing water for at least 15 min. SKIN: remove clothing
Threshold Limit Velus: 10 ppm
Short Term inhaiation Limits: 200 ppm for 5 min. dunng any 3-hour period.
Toxicity by ingestion: Grade 2 LDso = 0.5 to § g/kg {rat)
Late Toxicity: Data not availabie
Vapor (Gas) lrritamt Characteristicss Vapors cause Ttath
find high concentrations unplessant. The effect is temporary.
LUiquid or Solid liritant Causes g of the skin and first-degree bums on
Mmmummmww

such that will

510 Odor Threshoid: 100 ppm
511 IDLH Value: 1,000 ppm

a1
e12

6. FIRE HAZARDS (Continued)

Stoichiometric Alr to Fuel Ratio: Data Not Avadable
Flame T Data Not Avai

JANUARY 1991




APPENDIX B.2

OSHA POSTER

DC.MSL.07.93



The Occupationai Safety and Heaith

Act of 1970 pfoﬁdes jobs

{or workers by promoting safe and healthful working conditions throughout the Nation.
Reguirements of the Actinciude the following:

e

All employers must furnish to employees empioyment and a place
of empioyment free from recognized hazards that are causingorare
likely 1o cause death or serious barm or empioyees. Employers
must comply with occupational safety and heaith standards issued
under the Act,

Emplovees must comply with all occupational safety and bealth
stapdards, ruics, reguistions and orders issued under the Act that
apply 10 their own actions and conduct oa the job

The Occupationai Safety and Heaith Administration (OSHA) of
the U.S. Depantment of Labor has the primary responsibility for
administering the Act. OSHA issues occupatiosal safety and health
stapdards, and its Compliance Safety and Health Officers coaduct
jobsite inspections 1o beip ensure compliance with the Act.

R o2

SN,

The Act requires that a representative of the employer and a

represeawatve authorized by the empioyees be given an opportunity
10 sccompany the OSHA inspector for the purpose of aiding the
. .

Where there is no autborized empioyee representative, the
OSHA Compliance Officer must consult with a reasonable number
of employces concerning safety and health conditions in the

workpisce.

Employees or their representatives have the right 1o file a complaint
with the nearest OSHA office requesting an inspection if they
belicve unsafe or unhealtbful conditions exist in their workplace.
OSHA will withhold. on request, names of empioyees complaining.

The Act provides the empioyees may not be discharged or dis.
criminated against in any way oz filing safety and beslth complaints
or for otherwise exercising their rights under the Act.

Employees wbo believe they have been discriminated sgainst may
file & complaint with their nearest OSHA office within 30 days of
the alleged discrimination.

If upon inspection OSHA belicves an empioyer has violated the
Act, a citation alleging such violations will be issued to the
employer. Each citation will specify a time period withia which the
alleged violation must be corrected.

The OSHA citation must be prominently displayed at or near the
place of alleged violation for threc days, or unul it is corrected,
whichever is later, 10 wam empioyees of dangers that may exist
there.

e S

The Act provides for mandatory penaities against empioyers of up
1o $1,000 for each serious violation and for optionai penalties of up
10 $1,000 for cach nonserious violation. Penaitics of up to 51.000
per day may be proposed for failure to correct viclations within the
proposed time period. Also, any employer who willfully or
repeatedly violates the Act may be assesscd pensities of up to
$10,000 for each such violation, -

Criminal penaities are also provided for in the Act. Any willful
violation resulting in death of an empioyee, upon conviction, is
punishable by a fine of up 10 5250,000 (or $500.000 if the employer
is a corporation), or by impnsonment for up to six months, or by
both. Conviction of an empioyer after a first conviction doubles

hese maximum penaities.

R S Rt SR R R R R
While providing penaities for violations, the Act also encourages

efforts by labor and mansgement, before an OSHA inspection, to
reduce workpisce hazards voluntarily and to deveiop and improve
safety and health programs in ail workplaces and industries.
OSHA's Voluntary Protection Programs recognize outstanding
efforts of this narure.

OSHA has published Safety and Health Program Management
Guidelines 10 assist employers in establishing or perfecting
programs to prevent or control emplyee cxposure 10 workpiace
bazards. There are many public and private organizations that &an
ptuﬁdeintomﬁonandasinamimmeﬂon.i!nqumcd. Also,
your local OSHA office can proivde considerable beip and advice
o solving safety and health problems or can refer you 1o other
sources for bealth such as training. '

&

Free assistance in identifying and correcting bazards and in improv-
ingsafety and bealth management is svailadle to employers, without
citaticn or penaity, through OSHA-¢upported programs is each
State. Thse programs are usually sdministered by the State labor
or Health deparument or a State university.

POSTING INSTRUCTIONS

Empioyees in States operating OSHA spproved State Plans should
obtain and post the State’s equivaient poster.

More Information
Additional information and  Atlanta, Georgis (404) 347-3573 Washington, D.C.
copiesof the Act.specificOSHA  Boston, Massachusens (617) 365-7164 1989 (Revised)
safety and heaith standards, and  Chicago, Lllinois (312) 353.- 2220 OSHA 2203
other applicable reguiations  Dallas, Texas (214) 7674731
may be obtained from your Denver, Colorado (303) 844-3061
employer or from the pearest Kansas City, Missouri (816) 426-5861 Elizabeth Dole, Secretary of Labor
OSHA Regional Office in the New York, New York (212) 337.2328 .S.Department of Labor
{ollowing jocations: Philadelphia, Pennsyhvania  (215) 5%6-1201 (I)Jccupation‘:l Safery and Health Adminsiration
San Francisco, California  (415) 995-5672
Settie. Washington " (206) 442-5930

U*mdfmﬂ.&hdmmmIl'lu(u)(l)-uby-!-mﬁu(cau)ilmmmmwmﬁ
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