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1.0 GENERAL

1.1 PURPOSE AND SCOPE. This Health and Safety Plan (HASP) is applicable to all
field operations to be conducted during the Interim Removal Action (IRA) at
Buildings 106 and 780, which are within Operable Unit (OU) 3 at the Naval Air
Station (NAS) in Jacksonville, Florida. Compliance with this HASP is required
for all ABB Environmental Services, Inc. (ABB-ES), personnel, contractor person-
nel, and third parties entering the site.

This HASP conforms to the 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 requirements of 29 Code of Federal Regulations (CFR) Part
1910.120. This HASP supplements the NAS Jacksonville HASP.

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 (FOL) has vested
authority from the TOM to carry out day-to-day site operations.

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 HSO. The HSO is responsible for developing and implementing this site-specific
HASP in accordance with the CLEAN HASP. The HSO will investigate all accidents,
illnesses, and incidents occurring onsite. The HSO will also conduct safety
briefings and site-specific training for onsite personnel. As necessary, the HSO
will accompany all U.S. Environmental Protection Agency (USEPA), Occupational
Safety and Health Administration (OSHA), or other governmental agency personnel
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 descriptions of the
duties of the HSM, HSS, and HSO are provided in Chapter 1.0 of the ABB-ES generic
HASP.

1.2.4 Field Engineer or Scientist This category includes engineers, scientists,
and technicians who will supervise the soil gas survey and well installation,
sample soil and groundwater, and conduct in situ field performance tests during
the IRA.

1.3 TRAINING. Training is defined in Chapter 3.0 c¢: the CLEAN HASP. All
personnel entering the exclusion zone at OU 3 must meet the requirements of 29
CFR 1910.120. Personnel without the required training will not be permitted in

HASP_0U3. Jax
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any area with potential for exposure to toxic substances or harmful physical
agents (i.e., downwind of the exclusion zone). The ABB-ES training program is
described in Chapter 3.0 of the ABB-ES generic HASP.

1.4 MEDICAL SURVEILLANCE. All personnel entering the exclusion zone at OU 3 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., downwind of the exclusion zone).
Chapter 4.0 of the CLEAN HASP contains further information on Medical Surveillance
Programs. ABB-ES’ Medical Surveillance Program is described in Chapter 2.0 of
the ABB-ES generic HASP.

HASP_0U3_Jax
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2.0 TASK ANALYSIS

2.1 SITE DESCRIPTION AND ACTIVITIES. NAS Jacksonville is located in southern
Duval County approximately 9 miles south of downtown Jacksonville. NAS
Jacksonville occupies approximately 3,800 acres on the west bank of the St. Johns
River, which flows to the north toward Jacksonville.

An IRA will be conducted at Building 106, the base dry cleaners, and at Building
780, the closed-loop recycling center. Both buildings are within OU 3, which
encompasses the Naval Aviation Depot (NADEP) and Building 106. Building 106 is
located to the northwest of NADEP; Building 780 is in the northwest corner of
NADEP.

NADEP is one of the five major tenants of NAS Jacksonville and occupies
approximately 50 buildings along the northeastern side of the facility.
Stripping, testing, and retrofitting of long-range submarine and ground support
aircraft are conducted at NADEP. These activities include the 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 and inspected; moving parts are inspected
for cracks and electroplated, if necessary; and the engines are assembled and
installed on the airframe.

Field operations during the IRA will include the following tasks:
+ soil gas survey;

« drilling and installation of groundwater extraction and air injection
wells, piezometers, vapor extraction points, and vapor observation points;

» s0il and groundwater sampling; and

« in situ field performance tests, including pumping tests, air injection
tests, and vapor extraction tests.

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

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

2.3 SITE RISKS. The health hazards and safety hazards that are anticipated
during the IRA are described below.

2.3.1 Health Hazards Personnel may be exposed to volatile and/or semivolatile
contaminants during the IRA. Most IRA activities will be conducted in areas that
are not confined spaces, which will help minimize the chances of exposure to high
concentrations of volatile contaminants. Some soil gas survey points may be
located within Building 780. Therefore, the potential for exposure to volatile

HASP_OU3.Jax
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Table 2-1
Contaminants of Concern in Groundwater
interim Removal Action Technology Evaluation
Heaith and Safety Plan
Buildings 106 and 780 at Operable Unit 3
NAS Jacksonville, Jacksonville, Florida
Constituent Maximum PEL/TLV'
Reported Concentration
Volatide Organic Compounds (VOCs)
1,1,1-Trichloroethane 106,000 350
1,1-Dichloroethane 42,000 100
1,1-Dichloroethens 53,500 1
1,2-Dichloroethene (total) 7,000 200
2-Butanone 6,000 200
4-Methyl-2-pentanone 14,000 50
Chloroethane 4,000 1,000
cis-1,2-Dichloroethene 4,900 1
Methylene chloride 94,000 50
Tetrachloroethene 9,600 25
Toluene 3,000 50
trans-1,2-Dichloroethene 8,000 200
Trichloroethene 155,300 50
Vinyl chioride 2,000 1
Semivolatile Organic Compounds (SVOCs)
2,4-Dimethylphenol 5 -
2-Methylnaphthalene 20 -
2-Methyiphenol 27 -
bis(2-Chloroethyl)ether 17 -
bis(2-Ethylhexyl)phthalate 10 -
Naphthalene 310 10
Metals
Chromium 255 0.05
' Permissible exposure limit (PEL) or threshold limit value (TLV) are reported in parts per
million (ppm). PEL for metals is in micrograms per cubic meter (mg/m?).
Notes: Concentrations reported in ppm for metals and parts per billion (ppb) for SVOCs and
VOCs).
- = not detected.
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Table 2-2
Contaminants of Concern in Soil
Interim Removal Action Technology Evaluation
Health and Safety Plan
Buildings 106 and 780 at Operable Unit 3
NAS Jacksonville, Jacksonville, Florida
Constituents Repo n:fgg:;:‘mraﬁon PEL/TLV'

Volatile Organic Compound (VOCs)
1,1,1-Trichloroethane 5,460,000 350
1,1-Dichloroethane 2,260 300
1,1-Dichloroethene 9,640 1
1,3-Dichlorobenzene 1,550 -
1,4-Dichlorobenzene 1,020 10
Benzene 1,200 1
Chloroform 3,120 2
Ethylbenzene . 4,300 100
m/p-Xylene 2,800 100
Methylene chloride 2,380 50
o-Xylene 1,400 100
Tetrachloroethene 13,000 25
Toluene 17,100 50
Trichloroethene 18,300 50
Unknown HC as o-Xylene 140,000 -
Xylene (total) 4,500 100
Semivolatile Organic Compounds (SVOCs)
2-Methylnaphthalene 600 -
Benzo(a)anthracene 370 -
Benzo(a)pyrene 390 -
Benzo(b)fluoranthene 540 -
bis(2-Ethylhexyl)phthalate 950 -
Chrysene 390 -
Di-n-butylphthalate 140 -
Diethylphthalate 140 -
Fluoranthene 790 -
Fluorene 180 -
Naphthalene 520 10
Phenanthrene 800 -
Phenol 3,200 -
Pyrene 450 -
Metals
Arsenic 200 0.01
PCBs 0.5t 1.0
Aroclor 220 1.0
' Permissible exposure limit (PEL) or threshold limit value (TLV) are reported in parts per
million (ppm). PEL for metals is in micrograms per cubic meter (mg/m?3).
Notes: Concentrations reported in ppm for metals and parts per billion (ppb) for SVOCs and

VOCs).

TLV = threshold limit value.

- = not detected.

HC = hydrochloride.

HASP_OU3.Jax
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contaminants will be greater while sampling these points because there is less
ventilation.

In addition, some low levels of volatile contaminants will be vented to the
atmosphere during the vapor extraction test. The vent stack used to exhaust the
vapors will be 10 feet high; thus, minimizing the potential for volatile
contaminants in the breathing zone.

Hazardous substance information forms (Chemical Hazards Response Information
System, [CHRIS] sheets) for the contaminants of concern at OU 3 are contained in
Appendix A of this HASP.

2.3.2 sSafety 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, use of heavy equipment, lifting of heavy objects, and working near
vehicular traffic. During hot days, personnel should take time to drink fluids
and cool off to avoid overheating and symptoms related to heat stress. All
personnel should be extremely cautious while working around drill rigs, soil gas
survey trucks, generators, and other heavy equipment. Lifting of heavy objects
should be done cautiously. Personnel should assist one another with moving heavy
objects or use the appropriate equipment to accomplish these tasks.

The proposed work areas near Buildings 106 and 780 include parking lots and side
streets. Personnel must be extremely cautious while working in these areas to
avoid traffic and caution tape should be used to cordon the areas off. Several
of the soil gas survey points and wells to be installed near Building 106 will
be near the entrance to the NAS Jacksonville fire department. ABB-ES personnel
must notify the fire department of any work that may interfere with fire
department vehicles entering and exiting. The fire department has agreed to use
alternate entrances, if necessary.

Power substations, power lines, underground utilities, and underground pipelines
are to be avoided during drilling operations. ABB-ES will obtain required permits
and clearance from the Public Works Department and utilities.

Safety hazards and methods to reduce employee exposure to hazardous substances
are addressed in the following sections of the ABB-ES generic HASP: Appendix 6,
Personal Protective Equipment; Section 12.5, Monitoring Equipment; Chapter 6.0,
Administration; Chapter 7.0, Work Practices; Chapter 8.0, Decontamination; Chapter
9.0, Emergency Planning; and Chapter 10.0, Temperature Extremes.

2.3.3 Health and Safety Assessment Based on the nature of the proposed work,
the properties of the contaminants of concern, and exposure limits, hazards
associated with conducting the described field work are considered to be low,
assuming appropriate health and safety practices are maintained.

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

2.4.1 Engineering Controls Engineering controls (such as fans to blow
volatilized chemicals away from the work area) will be use. nenever needed. Fans
may be necessary inside Building 780 during the soil gas survey or near the vent
stack during the vapor extraction tests. Additional engineering controls are

HASP_0OU3.Jax
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described in more detail in Section 7.4 of the ABB-ES generic HASP; however, it
is not anticipated that these will be necessary during the IRA activities.

2.4.2 Llevels of Protection The initial level of protection is Level D. Level
D PPE will be used only when the breathing zone contains no known hazard and all
potential airborne contaminants can be monitored. In addition, activities must
preclude splash, immersion, or the potential for unexpected inhalation or contact
with hazardous levels of any chemical. It is anticipated that IRA field
activities, particularly drilling and sampling, may require modified Level D
protection. Modified Level D corresponds to 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
encountered 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
Chapter 6.0 of the ABB-ES generic HASP.

2.5 MONITORING. Real time monitoring instrumentation will be used to monitor
the work environment to ensure the appropriate level of protection for the site
team.

2.5.1 Air Sampling To the extent feasible, the presence of airborne contaminants
will be evaluated through the use of direct reading instrumentation. The
instrument readings 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 exist. If the dust monitor indicates that
dust is present at greater than 5 milligrams per cubic meter (mg/m®), the field
team must withdraw from the site.

A Foxboro™ organic vapor analyzer (Model 128 flame ionization detector [FID]) and
Draeger tubes will be used during the IRA. The breathing zone will be monitored
continuously with the FID. As long as readings are sustained at background
concentrations as measured at the source or in the breathing zone, modified Level
D will be required. If sustained FID readings exceed background concentrations,
the breathing zone will also be tested with vinyl chloride 0.5/a and benzene 5c
Draeger tubes. If vinyl chloride concentrations are equal to or greater than 0.5
part per million (ppm), the level of protection will be upgraded to Level B. If
benzene concentrations are equal to or greater than 0.5 ppm, the level of
protection will be upgraded to Level C. If there are benzene detections and the
FID reads greater than or equal to 50 ppm, the level of protection will be
upgraded to Level B. If vinyl chloride and benzene remain less than 0.5 ppm, use
of modified Level D will continue until the FID reading is greater than or equal
to 9 ppm. The level of protection will then be upgraded to Level C until the FID
reading is greater than or equal to 500 ppm; then, the level will be upgraded to
Level B.

It is anticipated that all work can be conducted at Level D personal protection.
Level D is acceptable if:

HASP_OU3 Jax
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+ FID readings are at background levels at the source or in the breathing
zone.

Modified Level D is required if:

« FID readings are less than 9 ppm, and
+ vinyl chloride and benzene concentrations are less than 0.5 ppm.

Level C is required if:

. sustained FID readings in the breathing zone are between 5 and 500 ppm,
and

. vinyl chloride concentrations in the breathing zone are less than 0.5
ppm, or

+ benzene concentrations in the breathing zone are between 0.5 and 50 ppm.
Level B is required if:
. sustained FID readings in the breathing zone equal or exceed 500 ppm,

. vinyl chloride concentrations in the breathing zone equal or exceed 0.5
ppm, or

. benzene concentrations in the breathing zone equal or exceed 50 ppm.

Chapter 7.0 of the CLEAN HASP contains information on the calibration and
maintenance of the air monitoring equipment.

2.5.2 Personal Monitoring Personal monitoring will only be conducted to charac-
terize the personal exposure of high risk employees to the hazardous substances
they may encounter onsite. Thermoluminescent dosimetry body badges will be used
by all ABB-ES personnel at the site.

HASP_OU3.Jax
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3.0 SITE CONTROL

3.1 ZONATION. The general zonation protocols that should be followed 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 below.

Due to the widespread number of sampling locations and the properties of the
contaminants of concern, typical exclusion, contamination reduction, and support
zones may not be necessary or practical at all locations, especially because much
the area is asphalt- or concrete-paved. Therefore, where appropriate, a
"floating" exclusion zone around each of the sampling locations will be
established to prevent access by individuals not involved in the IRA. The radius
of the zone will be 30 feet, whenever feasible, and will be moved accordingly as
work proceeds to other sampling locations.

A decontamination station will be established south of Building 840 and will
consist of a decontamination pad and a staging area for containers of decontamina-
tion fluids. The purpose of the decontamination pad is to provide a central area
for the decontamination of field sampling equipment, vehicles, and large field
equipment (drill rigs, trucks, etc).

Zonation of waste sites and "floating" decontamination stations are described in
the ABB-ES generic HASP in Chapter 5.0, Site Control, and Chapter 8.0,
Decontamination.

3.2 COMMUNICATIONS. Cellular phones will be used during the IRA to contact
medical facilities and the HSS, if necessary.

3.3 WORK PRACTICES. General work practices to be used during ABB-ES projects
are described in Chapter 9.0 of the CLEAN HASP. TIRA activities will be conducted
according to these established protocol and guidelines for the safety and health
of all involved.

Work and sampling will be conducted in Level D clothing and equipment, unless
site-specific conditions are encountered that 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 Chapter 5.0, Site Control;
Chapter 7.0, Work Practices; and Chapter 8.0, Decontamination.

HASP_0OU3.Jax
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4.0 DECONTAMINATION AND DISPOSAL

All personnel and/or equipment leaving the exclusion zone will be decontaminated
in the contamination reduction zone (as necessary). The decontamination areas
will consist of a "fixed" decontamination station south of Building 840 and
"floating" decontamination stations at each work area. General decontamination
practices are described in Chapter 13.0 of the CLEAN HASP and in Chapter 8.0 of
the ABB-ES generic HASP.

4.1 PERSONNEL DECONTAMINATION. All personnel leaving the exclusion zone must
undergo decontamination procedures (as necessary). The decontamination procedures
required will be determined by the nature and level of contamination known to be
present at the site. At a minimum, site personnel will remove loose soil from
boots and clothing before leaving the site. More stringent decontamination proce-
dures, such as a boot wash, will be conducted as dictated by site conditions.

4.2 EQUIPMENT DECONTAMINATION. All equipment will be decontaminated as described
below.

4.2.1 Small Equipment Decontamination Small equipment will be protected from
contamination as much as possible by keeping the equipment covered when at the

site and by 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, hand augers, etc.) will be
decontaminated at each work site according to CLEAN Program Standard Operating
Procedures (SOPs), which satisfy USEPA Region IV SOPs.

4.2.2 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 drilling equipment will be cleaned according
to CLEAN program SOPs, which satisfy USEPA Region IV SOPs. The person
decontaminating the rig and equipment 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.

4.3 COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS. All disposable
protective gear and sampling equipment will be bagged and disposed properly.
Collection and disposal of decontamination products are described in more detail
in Section 8.5 of the ABB-ES generic HASP, and in Chapter 4.0 of the OU 3 Field
Sampling Plan.
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5.0 EMERGENCY AND CONTINGENCY PLAN

This chapter describes emergency and contingency planning for this site. General
emergency planning information is addressed in Chapter 14.0 of the CLEAN HASP and
Chapter 9 of the generic ABB-ES HASP. The following sections present site-speci-
fic emergency and contingency planning information.

5.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATION. The HSO or the
health and safety designee is the primary authority for directing operations at
the site under emergency conditions. All communications both onsite and offsite
will be directed through the HSO or designee.

5.2 EVACUATION. Evacuation procedures at the site will follow those procedures
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 field team 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 and all other small, easily
moveable items. If the hazard is toxic gas, respirators will be retained. The
crew will proceed to the field office (only if upwind) or to the designated rally

point to assess the situation. The respirators may be removed there if air
monitoring 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 conducted
out by the HSO.

5.3 FEMERGENCY MEDICAL TREATMENT AND FIRST AID. Any personnel injured onsite will
be rendered first aid as appropriate and transported to competent medical
facilities for further examination and/or treatment. The preferred method of
transport is 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.

HASP_0U3.Jax
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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 TOM 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 FOL and/or HSO before going downrange.

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL:

Mark Kauffman Technical Lead
Elizabeth Gonce*+ Field Engineer/Scientist
Diane Dopkin*+ Field Engineer/Scientist
Steve Grieténs¥+ Field Engineer/Scientist
Randy Holloway*+ HSO

* FIRST-AID-TRAINED

+ CPR-TRAINED

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
Health and Safety Manager/Supervisor Date

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
WORKING ONSITE.
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6.4 MEDICAL DATA SHEET. This Medical Data Sheet will be completed by all onsite
personnel and will be 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: Height: 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 ( )
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6.5

EMERGENCY TELEPHONE NUMBERS.

NAS Jacksonville

Police Department

Rescue Service

Orange Park Hospital

St. Vincents Hospital

Riverside Hospital

Base Police

Base Fire Station and Spill Response

Other Contacts

National Poison Control Center

Florida Poison Control Center

National Response Center

Regional USEPA Emergency Response
Chemical Manufacturers Association
Chemical Referral Center

Site HSO: Randy Holloway

Task Order Manager: Peter Redfern

ABB Environmental HSM: Cindy Sundquist

EMERGENCY CONTACTS

Dr. David Barnes
ABB-ES (Maine)

ABB-ES (Orange Park, Florida)
USEPA Emergency Response
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911

911

(904)
(904)
(904)
(904)
(904)

(800)
(800)
(800)
(800)

(800)

(904)
(800)

(800)
(800)

(904)
(800)

267-8580
387-7395
387-7070
772-2661
772-3333

492-2414
282-3171
424-8802
414-8802

262-8200

269-7012
341-0460 ext. 3309

229-3674

341-0460 ext. 3309
or ext. 3380
269-7012

414-8802



6.6 ROUTES TO EMERGENCY MEDICAL FACILITIES. The routes to medical facilities
are presented on Figure 6-1. The primary source of medical assistance for the
site is:

Facility Name: Orange Park Hospital

Address: 2001 Kingsley Ave., Orange Park, FL

Telephone Number: (904) 276-8580

Directions to primary source of medical assistance (Figure 6-1):

Exit NAS via the main gate and take a left onto Roosevelt Boulevard (Highway

17) heading south.

Proceed south to Kingsley Avenue and take a right (west) onto Kingsley

Avenue.

Proceed approximately 1 mile to Orange Park Hospital (on right).

First alternate source of medical assistance is:

Facility Name: St. Vincents Hospital

Address: 1800 Barrs St., Jacksonville, FL

Telephone Number: (904) 387-7395

Directions to the first alternate source of medical assistance (Figure 6-1):

Exit NAS via the main gate and take a right onto Roosevelt Boulevard

(Highway 17) heading north.

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

Proceed on Park to Barrs Street and take a right. At the end of Barrs

Street, on the right, is St. Vincents.
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Second alternate source of medical assistance (Figure 6-1):

Facility Name: Riverside Hospital

Address: 2033 Riverside Avenue, Jacksonville, FL

Telephone Number: (904) 387-7070

Directions to alternate source of medical assistance (Figure 6-1):

Exit NAS wvia the main gate and take a right onto Roosevelt Boulevard

(Highway 17) heading north.

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

Proceed on bark Street to Margaret Street and take a right.

At the corner of Margaret Street and Riverside is Riverside Hospital on

the right.
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BNZ

BENZENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

- 1219
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID viscosITY

British thermal

Temperature Poungs per cubic Temperature ritish thermal unit Temperature Temperature
(degrees F) Hoot (degrees F) ° :env pouna-F (degeeees F “"';;ﬂeﬁeog:?:u" (degrees F) Centipise
55 55.330 a5 394 75 .988 55 724
60 55.140 50 396 80 981 60 693
65 54.960 55 398 8S 975 85 665
70 54.770 60 .400 30 .969 70 638
75 54.580 65 403 95 962 75 612
80 54.400 70 405 100 356 80 .588
85 54.210 75 407 105 950 8s 566
90 54.030 80 409 110 944 90 544
95 53.840 85 4N 115 937 35 524
100 53.660 30 414 120 931 100 505
105 53.470 35 418 125 925 105 487
110 53.290 100 418 130 219 110 470
115 53.100 135 - 912 11§ 453
120 52.920 140 906 120 438
125 52.730 148 .900
130 52.540 150 893
135 52.360 155 887
140 52.170 160 as1
145 51.990 165 875
150 51.800 170 868
155 51.620
160 51.430
55 51.250
70 51.060
75 50.870
12.21 12.22 12.23 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 Temoerature British thermal urit
(degrees F) pounds of water (degrees F) inch (degrees ) foot (degrees F) per pouna-F
77.02 180 50 881 50 01258 0 204
60 1171 60 01639 25 219
70 1.535 70 02109 50 234
80 1.989 80 02681 b 248
30 2.547 90 0337 100 261
100 3.227 100 04196 125 275
110 4049 110 ‘ 05172 150 .288
120 5.033 120 06317 175 301
130 6.201 130 07652 200 313
140 7577 140 09194 225 325
150 9.187 150 ) .10960 250 337
160 11.080 160 12980 275 349
170 13.220 170 15270 300 .360
189 15.700 180 i 17850 325 37
190 18.520 190 20750 350 381
200 21.740 200 .23970 375 392
210 25.360 210 .27560 400 402
' 425 412
! 450 421
! 475 431
500 .440
528 4489
550 457
575 465
600 474
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CHLOROFORM

12217 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY UQUID VISCOSITY
v . British thermai '
Temperature Pounds per cubic Temperature Britigh thermal urwt Temperature P Temperature
(dogrees F) foot (degrees F) per (degress /) | UTfrnChperhour | (degrees ) : Cantiose
T
50 ’ 100.799 0 216 —70 .938 0 { .847
—40 100.200 10 217 —60 .929 10 791
—=30 99.549 20 219 —50 820 20 | 741
—-20 98.910 30 221 —40 9N 30 ; 697
-10 98.259 40 222 —30 902 40 858
0 97.810 50 224 —20 893 S0 820
10 96.950 80 228 —10 .884 60 .588
20 96.209 70 227 0 875 70 | .558
30 95.839 80 220 10 868 80 .‘ 528
40 94.980 %0 2 20 857 90 ; 503
50 94.320 100 232 30 .848 100 : 479
60 93.850 110 234 40 .839 110 I .458
70 92.990 120 238 50 .830 120 : .438
- 80 ; 92.320 130 _ 237 80 821 130 ; 420
90" 91.850 140 239 70 812 140 i .403
100 90.980 80 .804
110 90.309 90 .795
120 89.629 100 .788
130 88.950 110 Nags
140 88.270 120 .768
130 759
140 .750
1221 1222 1223 C 1224
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAY CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Taemperature i British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F} | per
77.02 .800 —-30 150 -30 [ .00387 0 I 123
—20 217 —20 ‘ 00548 25 128
—10 308 —10 .00763 50 | 129
0 433 0 01047 75 131
10 598 10 01417 100 134
20 818 20 01892 125 ; 137
0 1.009 30 02498 150 | 139
40 1.462 40 03255 178 | 142
50 1.924 50 04198 200 i 144
[ ] 2.508 60 05381 225 i 148
70 3229 70 08781 250 ‘! .148
80 4.124 80 08489 278 | 150
90 - 220 90 10580 300 : 152
100 8.551 100 .13020 325 , .154
110 8.157 110 15830 350 .158
120 10.080 120 18340 378 .158
400 | 160
425 .181
450 162
478 .164
500 168
525 168
550 167
575 .168
600 169
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rypdrocernon Oy lauid 1210 Veper (Gas) Spestfis Qravity: 3.42
412 Forwasie CoMH4Qly 42 Color: Coloress 1211 Astio of Specefie Heats of Yepor (Gesx
33 WAG/UN Designation: Not isted 43 Odor: Chiorolorm 1.138 at 20°C (88°F)
34 DOT ID Mo 2362 1212 Latent Neat of Vaparniieon:
38 CAS Reglerry No.: 75-343 118 8Wwb = 721 cl/g =
3.08 X 10 J/kg
1213 Heat of Combustion: —s.774 BU/D =
S, HEALTH NAZARDS 1. SHIPPING INFORMATION —2882 cat/g = —111 X 10° J/kg
1214 MHest of Outa nox
(8] WMM n srems of poor or mgh a 9.1 Grades of Purity: Duta not avasiable 1218 Hest of Solutier: Deta not svesadie
waihh Al tace mask should b wom. Chenscal workens $.2 Stormge Tempersture: Cooi 1216 Heat of Data not
mmmmmmmum 83 mert Data not 1235 Hest of Fusior: Data not avesetse
L2 INMALATION: brrtanon of y vect 8.4 Venting: Dala not avasanie 1228 Limiting Velus Deta not svesiale
cougiung. dzoness. neussd. and voreng. EYES: mwm and reddereng of 1297 Reid Vapor Presswre 7.35 pem
CONUNCEIVE. SKIN: imitation. Prolonged o repeeted siun COMAct Can Eroduce § skgit bum.
INGESTION: ] g @ not 10 be a probiem.
9 ol M”Mmmwm
CYSnome. and crculatory iahure.
53 Treswment of Exposure: Cal a docior. WTmﬁmmm'nw
warm and quet [ bresfang hes SI00Ped, gve arthcial respwanon. Admuester oxygen. EYES:
Fluth with large amounts of water of week bicarbonaie of s0ds solubon. SKIN: Dilvts wwh large
of waner. Ri cothmg. INGESTION: Attermpt 10 empty stomach:
dikte by adrunssterng fade (LD WENr. SOB0Y WalSr. Sait wailer. or mulk).
§4 Threshold Limit Value: 200 ppm.
&5 Short Term inhaistion Limits: 250 ppm.
&8 Toxioky by ingestion: Grade 2 LDse = 0.5 to 3 g/kg frat). nTES
L7 Late TexioRy: Chrorec exposure May Cause ver damege and Arsed
hes shown s COMPOUN 10 be Shghtly eMbyO-1mc and 10 MIWNY feLal Sevelopment.
S8 Vapor (Gas) ritant Charscieristicss Vapors Cause a skght emarting of the eyes O respwalory
sywtem ¢ present n fugh concentrasong. The effect & lemporary.
&9 Liquid or Solis irritant Characteristic:  Minimum hazard. # sodied on clotwng end aliowed
rOMEN. MEY CRUSS SMANING and feduernng of siun.
£10 Odor Threshois: Data not svasable
611 IDLH Value: 4.000 ppm
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DICHLOROETHANE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

- 12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

‘ , . British thermal ?
Te ature | Pounds cubic Temperature British thermal Temperature ; Temperatwe | .
enorees A | toot (dogrees ) | unt per pounc-F | (degrees ) by (dogrees /| Continose
I
35 75.198 D 35 } .804 35 617
40 74,929 A 40 I 799 40 595
45 74.680 T 45 i .795 45 574
50 74389 A 50 791 50 .585
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 75 478
80 i 72.771 A 80 .765 80 ' 462
85 i 72.502 " 85 .760 85 449
A 90 ! .758 90 437
| 95 ' .752 95 .426
L 100 ! 747 100 415
S A 105 f 743 105 405
8 110 ! 739 110 395
L l s .386
| E ( 120 arnr
! |
|
12.21 12.22 12.23 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 ) | pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68 " .500 —70 [ —1.334 —100 ! .07407 D
i -—60 i —1.844 —80 i .05000 A
—50 ‘ —.555 —60 : 02504 T
—40 | 835 —40 | 00187 A
—30 ; 225 —20 1 02218
~20 j 386 0 ; 04626 N
—10 .996 20 . .07032 (o}
0 1.607 40 l 09439 T
10 2.217 60 “ 11845
20 2.8627 80 14252 A
30 3.438 100 .16858 v
40 4.048 120 .19085 A
50 4,658 140 21471 I
60 T 69 160 .23878 L
70 5.879 A
80 6.489 8
‘ 90 i 7.100 L
: 100 : 7.710 E
110 . 8.321
120 ’ 8.931
130 9.541




1,2-DICHLOROETHYLENE

DEL

m"""‘""""‘ i Cotartess Swost pueasam oo ¢ ARE MAZARDS 10 MAZARD ASSESSASENT CODE
W L1 Push Peing 37°F CC (500 Munare Acssssment Hanuesk)
Pommatis Limite : 9.7%.12.0%
Go-1, 2-cchiorostiens s ® weur. FINTVRSDIS. TRASNY VEPOr & DrOTUCD. : e ."'m“ A-X-Y
ane-1, 2-dicnicrostviane
loam, caron Gomse
44 Fire Lxiinguishing Agemin Net 1o be
o Usest Water may be ewiective.
Vear goGpes ang 1
2ot ot Gremon sources. Call ere deoerument 43 Spesial Heusrds of Combustion HAZARD CLASSHTICATIONS
5100 GRCAAIE # COMANS. KOSD DECON Swav and 11.1 Coun of Fodornl Roguinitony
‘Jowl::m-um—lww chiorde hsmes mey form n fres. Flameatie sous
68 Beohovier In Fre: Yepor @ ey han or 112 NAS Mamerd Aating for Sult Water
nd may vavel & Conauitribie distance © Tranaperiation Mot eied
FUANMABLE. 4 50WEe of greaon and Aash Seck. 13 NFPA Humre Closmisstion:
POIBONDUS GASES MAY BE PRODUCED IN FIRE 47 ignitan Tempersture: 000°F Catogury  Claeaificntion
m“_l.’“ﬁ“. 68 Doestrienl Masarw: Dots NOL Svasable Hesith Hazere @iue) 2
SI0NG vapOr T MaY OCC.
— Vo mey epiooe ¢ Qreed N & SNCIONd aree. :-'. Surming Rate: 2.6 men/man. '_Fh—.c"!h. — :
Fire EXBNgRESN WIN GrY ChEMeCSiS. IOAM OF CATDON (IORIOS. D.nl- v
Welar mav 08 TWRECEVE On re Svesanie
— Conl exDORSO CONMMINGIS Win Wl
(Contimmed
CALL FOR MEDICAL AID 7. CMEMNCAL REACTWITY
VAFOR
N nheted wil COUSS GITNWSE, NGUBSA. VOITINgG. OF ;“ Reastivty Wik Water: No reacton
o 2 L) No
MOve vicem 10 ean ar. - - reacon
§ bresweng NAS $0009U. GIVE BIUNCUN 1830W ARON. 73 Stabillty Ouring Transpart Stabie
1 breawang ® Gt grve oxvaen. 7.4 Noviratiming Agenes tor Ackds and
Hermas # pwaliowed. ’s c‘_""'::"‘
Elm IF SWALLOWED and vecam 8 CONSCIOUS. Rave victm annm waler m'-mllcm""'“m
TOaCEOR B NOt VIGOROMS.
78 Whier of Polywerastion None weed
7.7 Nelar Rotie Meastont 19
Progusst: Oata Aot svasatie
7.8 Resstivity Groupt Osta A0t sveadis
12 PHYSICAL AND CHEMNCAL PROPERTIES
121 Piwelest Site st ¥6°C aned § st
Efect of OW CONCENIEaONS ON SCUB: BI6 B LWNOWR. Ui
Water Wy be dangeras ¢ ¢ enare weler FusLeL 122 Wolsewiar Weight 7.0
NoWly 10Ca PSRN anG wiaiie OMCIaN.
Poflution NOSIY ODFSIONS Of NOESDY waler FHaKes. 123 Sofing Feimt o | st
- ax 140'F = 80°C = XK
vane 118°F = 48°C = 321X
124 Frosming Pobn
L SESPORSE TO BSCHARSE 2 L & WATER POLLUTION OE =1 16T = —81C = 182K
(See 2.1 Categery: Flammesie soud 01 Aquste Tosiity: Outm not evasable Varm =48F = —60°C = 223K
oS WwarTang-rgh farendity 22 Cleex) (3] xigity: Data not 125 Critesl Tomparatore Not oerwery
Rewict sccese 43 Beiegiesl Oxygen Oemane SO0 128 Critenl Frosmse Not perwnent
Evecume ares Osta ROt svesiatie 127 Spesifis Greviy:
Should be removes 6.4 Food Chain Consuntrstion Petentiat 127 &t B5°C Soud
Chemicat and phyec Yestment Nore 128 Ucuis Surtoss Tonsleom
24 gprwe/om = 0.02¢4 W/m at 20°C
128  Unuid Water neertasiss Tensiem
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS (os)
1t CG Compaubilty Clsem Mot tswd 41 Phwysias St5ie (88 SNIBPOSE Lansd 30 dmes/om = 0.030 N/m &t 20°C
312 Fermmam QCH = CHO 42 Celan Coloress 1298  Vaper (Gant Spoutfie Grevity: 3.34
33 MO/UN Oesignatiens 3.2/1150 43 Oder: Elwwesl. shohlly SCINE: MeSSRNL. 1211 Ratie of Spsufie Nests of Yaper (Gesk
34 DOT D Me: 1150 chioretenm-the 1.1408
45 CAS Ruginrry Ne: $40-88-0 1112 Latent Hemt of Vapastastion:
130 /D = 72 cal/g =
3.0 X 10° W/ng
1213 Nast of CombUBIN —¢ 8472 B0/® =
NEALTH MAZARDS SHIPPING INFORMA' ~2.000.0 cai/g = —112.87 X 10° Jrvg
b ™ : mon L34 Hemt of DOSOmMPEMIEan: NOt Derwwre
L Fubber GOves: saloty QOOPS: N SOy MENE OF Seii- .1 Grades of Purity: Coneneroml 1295 Meat of Selutiesm MOt parwrent
cOMMNSY trestiung appana. 82 Storege Femparensre: Amtmert 1298 Moot of Pulymenssiion Mol perwen
(%] COUSES NGUBEL. VOITIING. WERKNSES. Femos. 5.3 INOrt ANRSSSROrE: NO reITSmaN 1238 Mot of Funsions Dats AGE avesanie
COQNIN CTAMOL. CONEE) ABFVEME SSOVERNON. CONACT with SOUSD CRUSES SYRREDN Of SYes o 54 Verting Pressure-vecass

(on SroONgey conecH SR MPEEROR CILIMS SNONt SHOFSRNON 10 JOER AEFCONS.

CAYPER ¢ wCun & not

Trostmus of Lxpounre INHALATION: remove rom Ariher SSDoRsE ¢ treatiwng ® afiad, gve

Pve arvicial

Caygen when -

[ - pve
EYES: fush woth wmter for ot lpeat 16 min

SKIN: wash wesl wiih 308D rwd weter. iINGESTION: gve gaevc ivage and catharscs.

Throshets Lismit Vahest 300 ppoe

Vaper (Gas) irritant

Shent Term mhsisten Umitis Deta not svedabie
Toukally by mgestiom Grade & orel LDse = 770 mg/kg (rat)
Lot Touinity: Produtes Svir and iSdney Masy N Expenmené Mrwnas

Oata not

SELEES

Licuis or Selid rvramt Ch

Oata not

63 Oder Throshoik Outs not avasenie
$.19 IDLH Vetue: 4.000 spm

1238 Limiting Yatwit Data not svesatee
1227 Netd Yaper Fresmee: 0ot Aot svesabie

(8]

& FIRE NAZARDS (Continwed)
611 Slolukiometria AN 10 Pusti Astie: Osia not svesasie

Pame Data not

JANUARY 1991




DEL

1,2-DICHLOROETHYLENE

12.17 12.18 12.19 1220
SATURATED LIQUID LIQUID HEAT CAPACITY Lau T LIQUID VISCOSITY
) British thermat
Temperature Pounds per cubic Temperature British thermei unit T : Temperauxe
(degrees F) foot (dogress F) per pound-F (degrees F) “"'.:-“""’:a"_g" (degrees ) Centipoies
s 81.020 35 193 s 807 40 478
40 80.820 4 .198 70 894 50 454
45 80.810 45 198 75 .882 60 432
50 80.400 50 200 80 869 70 41
55 80.190 L1 202 8s 887 - 80 393
60 79.980 80 204 80 844 90 are
65 79.780 a5 207 95 .832 100 .380
70 79.570 70 200 100 819 110 348
75 79.360 75 21 105 807 120 331
80 79.150 80 213 110 794 130 319
85 78.840 a8s 218 118 782 140 307
90 78.740 90 2187 120 760 -~ 150 298 -
95 78.530 95 220 128 757 160 288
100 78.320 100 222 130 744 170 278
105 78.110 108 224 180 287
T o110 77.900 110 221 190 258
15 77.690 15 22 200 251
120 77.480 120 2N 210 244
125 77.280 128 233
130 77.070 130 238
135 78.880 135 238
140 76.650 140 240
1221 1222 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 Tomperature British thermal unit
(degress F) pounds of water (degrees F) nch (degrees F) foot (degrees F) per pound-F
68 58 3.000 s5 05284 0 150
60 3.398 60 05808 20 153
85 3.62¢4 a5 08587 40 158 -
70 4.297 70 07330 60 159
75 4017 75 08141 80 162
80 5.309 80 09023 100 .168
8s 8.016 85 .09980 120 167
90 6.702 90 .11020 140 170
] 7.453 [ 12140 160 A3
100 8272 100 13380 180 AT8
108 0.164 108 14080 200 179
110 10.130 110 .16070 220 182 .
18 11.190 118 17580 240 .185 -
120 12.330 120 19220 260 188~
1 13.560 125 20960 280 N
130 14.900 130 22830 300 154 .
135 16.340 138 24820 320 197 -
140 17.800 140 20000 340 200 -
360 203
380 208 .
400 208
420 211
440 214




DICHLOROMETHANE"

Commen Synenyms Watary Soumd Colortess Swest. plessent ocoor I € FINE MAZARDS 16.  MAZARD ASSESSBENT CODE
Mathyiene achionde &1 Fash Point: Not fervwhabie wder (Bee Hanary Asssasment Handouk)
congitions ikely 10 e sncountered. APX
S " wotr. imiatng vecor & sroduced. 62  Flammanie Limits In AN: 12%-10%
63 Fire Eslinguishing Agontu: Not perinent
S4  Fire Lxtinguishing Agentn Net io be
Sl00 dmchange ¥ posmbie. Usedk Not persnent MAZARD CLASSINCATIONS
mw“'.auwm 05 Sposisl Hazarvs of Combustion 1L
malenad. y
Mbwn-nmmmmam Dy 1.1 Code of Feders) Reguintionss
genersind in & fre may be srasting or ORM-A
tonig. 112 WAS Nusare Asting fer Guit Weter-
68 Behavier in Fire: Not persnent Tronapermtion
pron 67  ignitien Temperstwre: 1184°F Catogery Rung
&3 Eloevienl Hezare: Not Fre. '
POISONOUS GASES ARE PRODUCED WHEN HEATED, perwnent
Wear goggies and e q €0 Surming Rate: Not perenent Hasth
Cool exposed comanars wah water. (%7 Pame Veporwrieew. . 2
Fire Deta "ot avesabie Ucuis o Solld et . 1
611 Stoishioments Al 10 Fuel Ratie sco e ——
Outs Aot avadabie Water Poksion
612 Pame T Oets not Haswan Tomicy .. 2
At Tomolty .t
Asathatc Effect. .. .. 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Resctvity
VAPOR OherChomicate ... 2
riating 10 eyes. NOSe and throsL 7.1 Reactivity Wih Water: No resciion ol :
¥ nhaied. wil cuse nmses and 12 with No e —
Mowe 1 fresh e - - roeceen " m’-_‘mﬁ-ﬁn—_——— ’
arshoel 7.3 Stability During Tranapert: Stable
Hf treatheng & aFhCUR. grve oxygen. 74 Moutraiming Agerts for Acids and Catagary Classitiontion
Caustiss: NOI paranamn Health Hazerd (B0 2
iviiating ©© skn and eyes. Red) 0
Harmig ¢ 75 Polymermation: No! perwwn elow '
EXPOSUI® | prive comamnenen ciorwng ang snoes 74 nniier of Polymeriation: o
# N EYES. mmwu‘:-m::mmd . Not
. wi parunent
SWALLOWED and vicum m CONSCIOUS. have weom dnnk water 7.7 ol Ratis Resstert to
or Produsts Osta not svesebie
74 PResstivity Growp: 26
12 PHYSICAL AND CNEMNCAL FROPERTIES
121 Physiost Siate =t 15°C and | st
w lht:':wl .-'m tm.:u.-
[} e
ater p i 122  Moleuinr Welght: $4.93
Poliution NONly OPEraIOn Of NMrDY weN MaRes. 123 Soiing Peint 2t | st -
104F = WIC = 130K
124 Frosging Point
—=14TF = —I87TC = 1748
L RETPONSE TO DISCNARGE 1 st L ! WATER POLLUTION 128 Critiest Temperstwn:
(Ses 21 Categary: None 81 Aquatie Toxiolly: Not perinent 4777 = 245°C = 518K
Disperee and fush 22 Clasx Not peranert [ &} Not 128 Critienl Prosawe:
63 Biciogiosl Oxygen Demand (BODX 200 goia » 0.0 g = .17 MN/m®
Not perenent 127  Spesilia Gravity:
&4 Food Chain Concentretion Potentiak 1322 st 20°C (s}
None 128 Uguid Burtese Tensiem Not perinent
129  Usuid Water intertasial Tonslon:
NOt perenent
1 CHEMICAL DESIGRATIONS 4. OBSERVARLE CHARACTERISTICS 12290 Vaper (Gas) Opesifin Gravity: 2.9
21 ca Clasn: 41 Phwsiast Stete (a8 ashipped) Ligad 1211 Ratio of Spouific Heals of Vaper (Qasy
Pydrocarbon 42 Cetor: Coloriess 1198
12 Formuix CHeCh 43 Oder: Plessent. aromec: ike chicrosonm: 1212 Latent Meat of Vepartssiion
33 IMO/UN Designesien: 9.0/150 swest, sthereal 142 /D = 78.7 cal/g =
24 DOT I Mo: 1583 3.30 X 10* J/ng
L5 CAS Regiery Ne.: 75-00-2 1113 Nest of Combustiom Not partinent
1214 Hest of Oosempesitions Not persnant
12.18

| A

£ f&eeet

S NEALTN MAZARDS

clogng.

Organic vapor Carmey mask. seiety lasess. Prolective

INHALATION: anesthesc sfiects. usss and druniennees.

CONTACT WITH SKIN AND EYES: shin s"istion. smteton of #yes and noes.
Trestment of Expomae INHALATION: remove rom aponsy. Give cnygen ¢ needed.
INGEBTION: no specaiic anidote. CONTACT WITH SKIN AND EYES: remove contarrenated

Ccloltung; wash siun o eyes ¢ afacted.
Thresheld Limit Yehes: 100 ppwe
Shert Term inhaintion Limitx 500 porw for 30 min,

Toxicily by ingestier: Grade 2 LDse = 0.5 10 8 g/kgQ

Late Texzicity: None

Vaper (Gas) Fritet Chavacterishion: Vapors Couse Modersls smistion such thet personnel wil
And high concenirstons wpieasar. The eflect & lemporary.

Ucuid or Sefid irritant Charssteristios:  Mirsmum hazard. ¥ speiled on cowing and elloesd 10
rOmEn, My Cause emarang and reddening of the ekun.

530 Odor Threshel 205207 ppm

K19 1OLH Velug: 5,000 ppm

9§ SHIPPING INFORMATION

Mot of Scohviiens NOt perinemnt

12.96 Heat of Polymermations NOt pertinent

1225 Moat of Fusion: 16.80 aal/g
4.1 Oradus of Purty: Asrosol grace: wechvecal 12.28 ULiwiting Valus: Dets Aot eveltabie
e 1227 Reid Vaper Precesrm 13.9 pas
(L] Outa not
6.3 Inert Atmosphere: inered
%4 Yenung Dala not avedabie
NTES
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DICHLOROMETHANE

1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

- 12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

! . ” . British thermal |
Temperatwre | Pounds per cubic Temperature British thermal unit Temperature : Temperature .
(degrees F) | foot (degrees F) per pound-F (degrees F) “"';q""ui"repfo;:‘_g“" (degrees F) |  Centpoise
—70 t 91.320 35 274 —110 1.205 N
—60 : 90.700 40 275 —100 1.192 o
—50 i 90.080 45 278 —80 1.179 T
—40 : 89.450 50 2717 —80 1.166
—30 ; 88.830 55 .278 —70 1.154 P
—20 i 88.200 60 218 —60 1.141 13
—10 | 87.580 85 279 —50 1.128 ]
0 86.950 70 .280 —40 1.115 T
10 86.330 75 .281 —30 1.102 ]
20 | 85.709 80 282 —20 1.080 N
30 ; 85.080 85 283 —10 1.077 E
40 : 84.459 90 284 0 1.084 N
50 ; 83.830 95 284 10 1.051 T
60 83.200 100 .285 20 1.038
.70 82.589 - 30 1.025
80 81.959 40 1.013
90 81.341 50 1.000
100 80.709 60 .987
70 974
80 961
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
~erature ! Pounds per 100 Temperature Pounds per square Temperature E Pounds per cubic Temperature British thermal unit
wrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) | per pound-F
68.02 1.380 —10 868 —10 ! 01525 0 ! 126
—5 1.013 —5 ' 01763 10 j 129
0 1.180 0 02031 20 ‘ 131
5 1.370 5 ..02333 30 133
10 1.588 10 02671 40 i 135
15 1.830 15 .03050 50 ‘ 137
20 2.105 20 03472 60 j 139
25 2.414 25 03941 70 i 142
30 2.762 30 04462 80 i 144
35 3.151 a5 .05039 90 i 145
40 3.585 40 05676 100~ ; 147
45 4088 45 .08378 110 ' 149
50 4.608 50 07149 120 151
55 5.201 55 07996 130 153
60 5.860 60 .08922 140 .155
85 6.588 85 09934 150 156
70 7.389 70 11040 160 .158
75 8.270 75 .12240 170 158
80 9.237 80 .13540 180 161
85 10.300 85 14960 190 : 163
200 : 164
210 165
220 167
230 168
240 169
250 amn
|




ETHYL CHLORIDE

ECL

Commen Synenyws Unsd Coloriess Fleagart odor 6 FIRE RAZARDS 16 WAZARD ASSESSMENT COOE
oo O ) &1  Piash Poat 80°F C.C. 46°F OC. (Soo Humard Asssssmant Haresk)
Monochiorethans and may bob on &2 Fammable Limiis In Az 36%-12% AB-CO-E-E-Q

o oromes. Bomng pown 8 S4F. 63 Pre Rxinguishing Agomter Wamr 3.
carbon douide, dry oherwost. For large
fres it is best 10 880w rtevial 10 Dum
SI0D ARCNFQS f DOSMDIS. KOSD DSOS Suwy. whils CoOINY UTOUNAING SqUIpMEeNt. Skop MAZARD CLASSIFICATIONS
mmmmﬂhm flow of ety ahiorids. L
Sty WD and Uss wINer SOy 10 “KNOCK GOWR' VEPOY. 64 Pire Extnguishing Ageme Not 1o be 1.1 Cote of Fedursl Roguintions:
SOMAD NG rUMOVe GecCharges futenal. Usads Not persnent Flamatie Squid
Notly D08 Ieefih g CORMON CONITI AQNCNE. &5  Spesint Magards of Combustion 112 NAS Munard Ruting for Buls Weter
Produstn: Tosic and TAsing gases are Tranaperation
FLAMMABLE Qenarsnd in free. Categery Rating
FReshback siong vapor Yl Mty GOCLE. 68 Sehavier in Mre Conminers may epiods. |2 S — |
wmuuxomnmcu—nn 47  ignitten Temparehse: 908°F H.v- .
Joopee Oreatwy) Sparman. 48 Eesiienl Hassre Not perinent worvent
——— L]
Fire gh’-.“m’ﬁ-ﬁ- SO with weeer. 69 Buning Aete 3.8 mm/min. Unuid or Sold rart .
Lot fre bum. “e Pame o, SO |
L}
Data Not Avedabie Weter Ponstion
Humen Todly e e O
Continsch Acuatic Towally . 1
Acstwtis Eftece . 1
CALL FOR MEDICAL AID. 7. CHEMNCAL REACTIVITY Reactelty
vAroR oee art 7.1 Reastvity With Waten No reackion Othar Chamicsie ;
¥ inhased. wil cause o ioes of 72 with No P —
pred-divdy arvicel rescton 113 NPPA Hemwd Clnssiiontons ’
¥ raatung & Mgk ove crvgen T oo 7.3 Sbiity Dwing Trenepert Stabie Clossifisation:
74 Mowiraliming Agents for Actds and Cutegary Cleesiiaation
LoD Canstiam Not persnent Health Haxard (B} 2
w‘h_'nnmwm 15 Per ot Fammanity (Fed) 4
re € IN EYES. hoio s °'ll-| at wate. e o « ?
I evemn ety Symeries
0O NOT AUB AFFECTED AREAB. oy Not parinert
7.7 tolar Rutie Meastant t»
Produstk Dats Mot Available
78 Reastvlty Growp: 38
12 PNYSICAL AND CNEMNCAL PROPERTIES
121 Phyeiesl Siete &t 15°C and | et
Not harmdul ©© squatic ife. Ges
Water L o ey ey 122 Mool Weight 64.52
Potiution 123 Soling Point &t 1 s
SMO0F = 122C = 284K
134 Froaning Peint
=NTF = ~138C = 137X
L RESPONSE TO OISCHARGE 1 e L WATER POLLUTION 15 Critent Tomperatars:
[ 21 Categery: Fammabie Souid 6.1 Aquutis Toxiolty: Dam not svaliable WIE = 87.2C = 404K
1S8US waming-high fammablity 22 Caam3 2 W y: Data not eve 126  Critical Presswrs
Raatrict acoess 43 Siclogiest Oxygen Demand (P00 750 pois = 516 o = 5.23 MN/M2
Evacusis ares Osta Aot sveiiebie 127  Spesitie Gravity:
8.4 Food Chain Concentration Potersiat 0.908 ot 12.2°C (Bopach)
None 128 Ucuid Surface Tensien
19.5 dynes/om = 0.0196 N/m & 20°C
129  Uquid Water Wwiartasisl Tenaien
3 CHEMICAL DESIGRATIONS 4, OBSERVABLE CRARACTERISTICS (e8L) 40 dynes/am = 0.04 N/m &t 0°C
31 CG Compatiitity Clase: Halogensied 41 Piyeloal Sate (s shippedk: Licusd 1110 Vapor (Ges) Bpestfis Gravity: 2.2
[ —— 42 Celen Coloriess 1211 Ratis of Spssifis Hout of Veper (Gask
32 Pormmsar CoHoCl 43 Oder: Ethereat: pungent, sthwreak 1158
23 IMO/UN Designatien: 20/1037 here 1212 Latert Mot of Vaporimtion:
34 DOT ® No: 1037 163 BW/D = 308 cal/g =
88 CAS Regiary No. 75-003 378 X 10% /g
1213 Hest of Combustions —8100 BB
- —4800 omi/Q = ~—188.4 X 10 J/kg
IPPING INFORMA 1214 Hest of Cocompuaitiane MOt pertnent
5. MEALTN HAZARDS bl ! Tiow 1218 Hest of Sohsiove Not perenen
&1 Persenal nubber clothing where lquid contact is Bkely; 8.1 Gredes of Purity: Techricat 98-100%; 1216 Mot ot Polymeriautiens Not pertnent
chemiosl worker's goggies. RESPIRATORY PROTECTION: for 1000 opm 10 2% for 1/2 v or USP: 100% 1228 Mest of Fusion 16.49 cnl/g
iona, A 1RO8 MASK ANd OTJENIC VOO GRMSIEF 1OF Qremllr iSvels, SeH-COMENed bresthing 82 1238 Limiting Velus Dot Not Avaiiatis
APPANIUS OF eCRIVEeNL. 5.3 Inert Abnosphere: No requaremant 1227 Meld Vapor Presswres 34.8 peia
Vapor causes ung ngry. 4 Venting: Saiety relel

Ucuid may cause rosthile on eyes and ekin,

medionl etteron. SKIN: Yest frostbite.
Threaheid Limit Yalus: 1000 ppm
Short Term inhalation Lmitee Deta not avasiabie
Toxioiy by ingestiore Not perinent
Lage Texieity: Oata not svailabie

System ¥ present ;i high concenwetons. The effect i emporery.

rOMEiN, May caute emaning and recdening of the skin.
€90 Odor Threshois: Dets not evasiable
G111 IDLN Velum 20,000 ppre

Trestment of £xposrs: INHALATION: gt person 10 fresh oir, keep warm and quist. Get

Vaper (Gos) riiant Charsotiriolies: Vapors Gause & siight emaring of the eyes or respirsiory

Ucquid or Solid iritant Characteristion:  Minimum hazerd. if aplisd on clothing and allowsd ©©

€ FIRE HAZARDS (Continwed)

411 Molchiomewis Al 1o Pusl Retie: 6.283 (Ext)
412 Fame Oata Not
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ECL

ETHYL.CHLORIDE

12.17 1218 _ 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
Temperature Pounds per cubic Temperature British thermal unit Temperature h Temperature )

(degrees F) toot (degrees F) per pound-F (degrees F) md\m l‘p: ,oh::_? (degrees F) Centipoise
D —20 299 28 .880 15 364
A —185 .305 30 878 20 354
T —10 312 32 8768 28 345
A —~5 319 34 875 30 338
0 325 k] 873 35 328
N 5 332 38 871 40 320
(o] 10 339 40 .869 45 312
T 15 345 42 .868 50 308
20 3582 4“ .888
A 25 359 46 884
v 30 .3es 48 863
A 35 - 372 50 .881
| 40 a7 52 859
L 45 .388 54 858
- A 50 392
- 8
L
E
12.21 1222 12.23 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 Britsh thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
88.02 800 —35 1.419 —35 ,02008 0 207
—30 1.859 —30 02320 25 218
—25 1.932 —25 02671 50 223
—20 2242 —20 .03085 75 231
—15 2.504 —15 03508 100 239
—10 2.991 —-10 .03997 125 247
—5 3.438 —5 04544 150 254 .
1] 3.939 0 05151 175 282
5 4.501 5 05822 200 200 -
10 5.129 10 .068583 225 21 -
18- - 5.828 15 07379 250 284 -
20 6.604 20 08275 275 291
25 . 7.488 25 00287 300 298
30 8.418 30 .10330 325 .308
35 9.488 35 .11500 350 311
40 10.620 40 .12780 ars 318
45 11.890 45 .14160 400 324
50 13.280 50 15670 425 331
55 14.810 55 17290 450 337
80 18.470 80 .19050 478 243
es 18.290 8s .20950 500 349«
70 20.260 70 22990 525 358
75 22.400 75 25180 550 360
80 24.730 80 27540 575 .368
85 27.240 8s .30060 600 372




ETHYLENE DICHLORIDE

61t IDLN Valuse 1.000 ppm

Commen Synsmywme Ugue Coloviess Swest e & FRE BAZARDS 10 -BAZARD ASSESSMENT CODE
'ga;’m' &1 Plosh Peine 00°F OC: S5F CC. {S00 Hamure Assssmment Hanaaook)
62 Pammabie Linke I Al 0.2%-156% AR
gr- Sl &n water. Fasatia. Fritating vepcr s produced. €3 Fre Exiinguishing Agewis: FOMR, CIbon
Giycol diohiords doside, dry chemionl
4 Pire Dxiinguinhing Agents Mot t» be
s e e Sy DA Ussds Weter mby b madieotve. 1L MAZARD CLASSIFICATIONS
Wew (na..:m - o e o g 111 Cods of Federnl Reguintins:
' Progusts Touo and iaiing gases
Shast off
oo e ¢ o e geoarmmane fwdrogen chicricte, phosgena) are Flammable loid
Sy WP & UBe WEN EYEY ©© “XNOOR dOWN” VEpLY. geneated. 112 NAS Hanary Roting for Sulk Water
2_;',..,"‘.‘;"“==mg &8  Behwvier in fire: Vapor is heavier than o Tranaportation:
FLAMMABLE. v ey Yuvel coriierabie distancs © & Catogery Rating
L .
POMONCUS GASES ARE PRODUCED IN FIRE. scuros of igniion end feeh back. 3
Pashback veapor wal mey 47  ignilen Temperstures 776°F Hoslh
Veper may ¥ ignited in an enciosed sres. 48 Elesirtonl Nasard: Ciass & growp O Viper mmnt———— 2
—_— ""P"I““ nd nioar 69 Tawing Rate: 1.8 mm/min Uit or Sobd vt 2
Fire Sxingaiuh win @y chereoal, (0Am, of Caroon dzadde. 690 Adabotle Pame Tomporshew T —————————
— Wetar may te rufiective on W Dats Mot Avalahie Wealer Polution
Conl enpness COMMENErS WUl WY Human Touoly— . 3
(Contmmd) Acuatie Tosiolly. 2
Assthatic Elect. e 2
CALL FOR MEDICAL AIQ. 7. CHEMMCAL REACTMTY Aottty
YAPGR 7.1 Messtivity Wi Water: No reaction Oter Charmicalt oo 1
and tvost
e  rarvans or iR breathing, 72 Messtviy wen Comman Muteriaies No Weter 0
Move 10 resh o S resction Self Pesciofeeeeo—oooo . 0
¥ breewwng has soUDen. give araicil respIrEOn. 73 Sl Dwing Transpere Sibie 113 WPPA Humrd Classifioation:
£ breatiung » affcut, gve axygen. 74 Newiralising Agenss far Ackds and Categmry Classiisstion
L o I Camstion: Not perunent Hoalth Hazerd sy 2
Harwid ¥ swntomen 7.5 Pelywertmmion Not pertrent Parmmatitty P 3
Exposure Pemove conmTenmIs GOINNG and Shoms. 74 iNer of Polymermstton (velom !
D BT e e o A o e e
apen
e D e B e v water 77 elar Ratie Messtant
F SWALLOWED and et 18 UNCONSOISUS OR HAVING CON- —
VULSIONS. d0 Noting scast Keeo woum warm, i o 2%
12 PUYSICAL AND CHENNCAL PROPERTIES
121 Phyeicsl Sie ot 15°C and 1 s
Water u.u-&-...'::-"?-m o ll Welght: 90.98
Notty ioce! health ana wiiite oficieie. o
Pollution NOtly GDIFMONS Of NSOy water Tiakes. 123  Boling Point ot 1 e
- 1057 = SA5C = WTX
124 Frosing Poink
—3IF = —TC = 175X
L AESPONIE TO DISCHARGE 1 Lai 8 WATER POLLUTION 125 Criteni Temporaturss
[ __J L1 Cutegery: Fammable louid &1 Aquatie Teadeity: 0F = 200°C = 881K
‘e werring-high ety 22 Clem 3 150 g/ */pin perciv/TL,/ealt weter 120 Crflesl Prosswre
Diwperse end fush “Time period not epecified. 738 pain = 50 o = &1 MN/m?
&3 W y: Osta not 127 Spesifis Gravity:
43 Gisloglasi Oxygen Demand (BODR 1253 & 20°C (i)
0.008 /D, § days 128 Ucguid Surtecs Tenslest
84 Posd Chain Concentration Potentint 322 ¢yen/om = 0.0322 N/m &t 20°C
Nore 129  Uquid Water butertasiel Tonslon
3. CHEMNGAL DESIGNATIONS 4, OBSEWVABLE CHARACTERISTICS {ost) 30 dynes/om = 0.03 N/m at 25°C
a1 ca Nty Claass A1 Physiesi Siate (s shipped Liquid 1290 Veper (Gan) Spesifis Gravity: 3.4
hyraoarten 43 Cslen: Coioriess 1211 Rotie of Spasifie Hests of Yaper Qe
42 Foremsis OCHCHCI 43 Odger: Eherast chiorolrm-ihe: ethar-Be 1.118
33 RIO/UM Destpaation 3.2/1184 1212 Lottt Nest of Yeperiaation:
34 DOTID Nes 1184 19 VD « 764 08l/g =
38 CAS Regetry Na.: 10708-2 12 X 0% M
1213 Hest of Combustiont jeul) 3400 BB
1214 Hest of Dosompesitions Not perinent
NEALTH NAZARDS SHIPPING IRFORMA' 1218 Nest of Golutionx Not pertnent
a ™ L mon 1218 Hoat of Pelymertamiion Not perinert
&1 Cloan. bocy % clothing and ssiety glasess with side 61 Greges of Purity: Commaercial 38 Hest of Pusies: 21.12 cal/g
shisita. Rempirsiory prowsotion: up 10 50 POM, None 50 PEM © 2%, 1/2 hr o ke, Adl fece 2 Slorege Tempersasre Ambient 1238 Limiting Valum Duta Not Avalatie
mask and canmter; grester han 2%, seit 9 63 nert Amsaphere NO reqUISTSN! 1227 Weid Vaper Presmme £.7 peis
a2 of VEDOTS QISR NEUNES, FUNKSNNENS, JECYEBNON. 4 Vening Pressure-vecum
Contact of lguid wilh eyes My produce cormesl inNury. Prolonged contant with ekin My anes &
um.
&3  Trestment of Expemsrst INHALATION: § victm is Overcomne, remove him 10 fesh air, keep Nm
quint and warm, and get meciond & stope, gve arelcial
respiion. INGESTION: induce call 8 rost he EYER fush
immedaisly wilh CODIUS SMOUNS Of flowing wetsr for at least 18 min. SIIN: remove clothing
nd weah skin Thoroughly wilh S08p and weler, wash contaminaiad ciothing belore reuse.
§4 Tiwesheld Limit Yehus 10 ppm
85 Shert Term bvhaiation Limites 300 por for 8 min, during any S-hour period.
88 YVoxiely by mgestiors Grade & LDwe = 0.5 10 6 ¢/ P8t}
67 Late Yexisity: Dam not svallabie
&8  Vaper (Gas) viinet Charasteristio: VApOrS GRUSS Modersss iTitaion suoh et personnel wil
e hgh The effect s y € FIRE NAZARDS (Costinmed)
69 Liquid or Gafd brritant Ch Causss of the skin end Ire-degres bums on @11 Olntaliometrts AN 19 Pusl Antie: Osta Not Avalabie
shont may cmme Bume on IoNg APORSe. 412 Pame Outn Not
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EDC

ETHYLENE DICHLORIDE

12.17 12.18 - 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LQuip LIQUID VISCOSITY
. . British thermal
Temperature Pounds per cubic Temperature British thermal unit Temperature Temperature A
(Cegrees F) foot (degrees F) per pound-F (degrees F) ummp:mhgx- (degrees F) Centipoise
35 79.879 0 283 0 990 35 1.098
40 79.629 10 .285 10 982 40 1.054
45 79.379 20 288 20 974 45 1.013
50 79.129 30 290 30 965 50 978
55 78.879 40 293 40 967 55 838
60 78.620 50 200 50 949 60 .904
85 78.370 80 298 60 941 85 871
70 78.120 70 30t 70 833 70 .840
75 77.880 80 .303 80 824 75 811
80 77.509 90 .308 90 216 80 784
85 71.349 100 309 100 .08 85 .758
90 77.089 110 a1 110 .900 90 733
95 76.830 120 314 120 .892 85 .709
100 76.570 130 317 130 .883 100 887
105 76.309 140 319 140 875 108 685
~_ 110 76.049 - 150 - 322 150 .887 110 848
115 75.780 160 324 160 .859 115 828
120 75.520 170 327 170 850 120 807
125 75.259 125 589
130 74.990 130 573
135 74.730 135 558
140 74.458 140 541
145 74.180 145 528
150 73.919 150 512
155 73.660 155 490
160 73.379 160 488
12.21 1222 1228 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 i) inch (degrees F) foot (degrees F) per pound-F
68.02 .800 15 231 15 .00449 0 AT
20 274 20 00526 25 182
25 323 25 00614 50 .187
30 .380 30 00715 75 A
35 445 35 .00830 100 185
40 .520 40 .00960 125 200
45 .808 45 01108 150 204
50 .704 50 01274 175 208
55 818 55 01481 200 212
60 942 60 01871 228 217
a5 1.085 a5 01907 250 221
70 1.248 70 02169 275 225
75 1.428 75 02482 300 229
80 1.632 80 ~2788 325 232
85 1.860 85 .. 149 350 2368
90 2118 90 03548 375 240
85 2401 95 .03990 400 244
100 2.718 100 04477 425 247
450 251
475 254
500 258
525 281
550 268
575 268
600 2n




METHYL ETHYL KETONE

MEK

Commen Synastyms | Ligid

Swest odor

6 FIRE HAZARDS

10.- HAZARD ASSESSMENT CODE

2 6.1 PFash Peint 20°F CC. 22°F OC. {Sen Nunard Assssamunt Heneok)
ety keone Flanunabie Limits i Alr: 1.8%-11.5% AP-O-A-S
Etm Flosis and memss with weltr. Rarrwnatie. ITAMING vapor @ produced. ::: Pire Extinguishing Agemts: AKCONG! 10O,
dry chewioat, o Caron dicaids
64 Fire Extinguishing Agents Not ' be
$108 dmcrrge ¢ postia. KeeO DSODM Sy Used Wetar may be inaftecte 1L HAZARD CLASSIFICATIONS
o o et o S PR ——
Not perinent J
Ismiain e armove Gascharged matenal. 8 Sehavier in Fire: Not perinent Fammatie kasd
Notily locs Neasih ) JORUSON CONUO! SQENCIes. &7  igniten Tempersusre: 981°F 112 NAS Henard Ruting for Bulk Weter
68 Dostrieal Hesare: Class | Grow O Tranepertations
69  Burning Rete 4.1 mAvmin. Catogery Ratng
w-mnmwmm . Plame Ao ——— 3
Vepos mey exgions # igrsted in en enciossd sree. Deta Aot available el
ﬁ‘m:mmmmuwm 611 Sislshiametrta Alr to Pual Ratie V;".iu-—-—-—— :
—" ity D8 marfacuve on e Osta act svaisbie - .
Fire Cool EDOSET COMMNITS Wih WaN. 12 Pame Oata not PomonS— 2
—— Watty Pohsion
Huven Tomolly.ooo———.. 2
Aquatie Yewioly 1
Asshatic Bltect . 1
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reastvity
| Othar Chomicals .. 2
h‘abmn—mm 7.1 Reastivity With Weter: No reaction ol :
I inhaied, el CRURS NEUNSA. vOTAINg, Neaduche, diZziNess, ra b No
o or 1ose of reacsion Safl Roacton ———— 0
MOve 10 fresh e 73 bty During Tranaport: Stable 1.3 NFPA Hezard Claseifiestion
N breavw) hes 100080, Ve WTRCI FeSONESON. 74 Newtrnining Agenms for Ackie and Catogery Classifisation
¥ treatwg @ athouk, Hoatih Mazerd @) ———— 1
uauD Comtionx Not perunent
WH bum eyes. 75 Polymermation: Not persnent Flammantity o) . 3
EXPOSUre | remhs i sewiowed. 78 innibhar of Polymertastion: (Yefow 0
ﬁlu:-mmmm Not partinent
e o o sy of 77 telr Roe Penstt
IF SWALLOWED and wcamn s CONSCIOUS, have wcam onnk waser Predust: Osta not avedable
or ik 75 Reastivity Grews: 18
12 PHYSICAL AND CHEMNCAL PROPERTIES
12t Pyl SWte ot 15°C ond § o
0 aquatic e " high cConCaNrEYON. [ 7]
Water :::;""“":’;""“""‘"‘ 122 Moleeser Welghtt T2.11
warw chife otficus. 123 Oocling Peirt o 1 s
Poftution Nowly COSraIOn Of Nearby water reakes. 1789°F = 70.6°C = 3628°K
124  Procsing Poing
—~12237 « 43T « 108K
L RESPONSE TO DISCHARGE 2 e S WATER POLLUTION 105 Crivent Tomporstures
(Bes 11 Categery: Fanvnabie Squid 81 Aquatie Toxicity: SOASF = 225°C = S38.7K
Ismus warming-high flarnmebiity 22 Cloem S840 mg/L/48 hr/biusgl/TL,,/fresh 128  Critiest Prevsures
Dinparse and fsh water I psia = 41.0 00w = 4.18 MN/m*
82 Waterfowt Toxioty: Data not available 127 Specifie Graveyr
4.3 Buiogical Oxygen Demand (PODX 0.808 ot 30°C Gued)
214%, 6 days 128 Liquid Surfess Tenalen: Not perinent
84 Food Chain Conoentretion Potentiak 129  Uguid Weter tntertasial Tensien
None Not perunen
3 CHEMICAL DESIGRATIONS 4. OBSERVABLE CHARACTERMISTICS 1290 Vaper (Ges) Spestils Gravity: 2.5
21 CG Compeuhilty Clasar Kewns 41 Physieni Siate (ss shippedy Uud 1211 Ratie of Spocifio Meats of Veper (Gesx
32 Pormuie: GHsCOCHSCHs 42 Color: Colortess 1078
23 IMO/UN Designasiors 3.2/1193 43 Oder Liks acetons pieasant: pungent 1212 Latent Heat of Vaperisstion:
34 0OT 10 No: 1153 191 BAV/D = 108 cal/g =
35 CAS Regialy Mo 76-90-2 444 X 10° Mg
1213 Hest of Combustiant —13.480 BW/D
- —7401 cal/g = —3138 X 10% J/kg
1214 Heat of Desempesitions Not persnent
1216 Memt of Solutinm jeat) —3 Bw/B
S NEALTH NAZAROS 5. SHIPPING INFORMATION = —8 callg = —0.2 X 10% Ik
(8] Organio conaster Or & pRCIC PSSO GIOVeS: JOggles or tace 41 Gredes of Purity: 90.5+ % 12.96 Most of Polywmerismtiss Not perinent
yveid .2 . 1228 Hest of Pusiors Dute ot svedable
.2 Uguicl CAUSSS Sye DU VApO! FTRENS Syea, N0, and Yrost: 53 Inert Atmosphere: NG recuIrement 1298 Umiing Valus: Osta not evesiabie
can cause neuses, and 088 of CONMCIOUENSNE. 04 Venting Open (fame arremen of 1227 Meid Yeper Presmere: 3.5 paia
£3 Trestment of Exposssrex INHALATION: remove wctim 10 resh air: #f breathing is imeguiar or nas pressure-vecuum
SIOpPed. SArt eeUBCAMoN and admunister cxygen. EYES: wash wilh plenty of weler for ot least
18 min. and call physiclan.
64  Threshold Limit Yehss 200 ppm
&85  Ghort Term inhaintion Umite: 200 mg/m* for 60 min.
&8 Toxioly by ingestiore Grade 2 LDswe = 0.5 10 8 g/Rg (ra0)
87  Late Teuiohty: None
68 Vapor (Gas) ritant Charsetertotion Vapors cause & siight smarning Of the #yes or respwaiory
s # present in high concanwsions. The effect is Wemporary.
59  Liguis or Solld irritant Charastertetios: Minimum hazerd. ¥ spiled on ciothing end allowed 10
remain, may cause emaning and reddening of the skin.
410 Odor Threshokk 10 porm
K11 IOUN Velus: Deta not avasable noTES
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| MEK

METHYL ETHYL KETONE

12217 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQURD HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. . British thermai
Temperature Pounds per cubic Temperaturs British thermal unit Temperature p Temperature o
(degrees F) foot (degrees F) per (degrees F) um‘qu-h:h‘p,gro:\g,. (doorees F) Centipoise
35 51.460 35 .501 10 1.073 N
40 51.280 -30 .502 15 1.068 (o]
45 51.110 —25 .503 20 1.063 T
50 50.940 —20 .504 25 1.058
55 50.760 —-15 .505 30 1.053 P
60 50.580 —10 507 35 1.048 E
85 50.420 —5 .508 40 1.043 R
70 50.240 0 508 45 1.038 T
75 50.070 5 510 50 1.033 1
80 49.900 10 511 55 1.028 N
as 49.720 15 512 60 1.023 E
90 49.550 20 513 es 1.018 N
95 49.380 25 514 70 1.013 T
100 49.200 30 516 75 1.008
- 105 49.030 as 517 80 1.003
110 48.800 40 518 85 998
115 48.680 45 519 90 .983
120 48.510 50 .520 95 .988
55 521 100 .983
60 .522 105 .978
65 523
70 524
75 528
80 527
85 528
20 528
12.21 1222 1223 ) 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 T 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
68.02 27.000 (1] 148 0 .00216 0 352
10 216 10 .00310 25 .368
20 310 20 .00435 50 384 -
30 437 30 .00599 75 .399
40 604 40 .00812 100 414
50 823 50 .01085 125 429
-] 1.104 60 01427 150 444
70 1.481 70 .01853 175 458
80 1.900 80 02378 200 AT2
90 2485 80 .03012 225 .4868
100 3.147 100 .03778 250 .500
110 3977 110 04680 278 513
120 4977 120 05768 300 528
: 130 8.171 130 .07030 325 .538
140 7.588 140 - 08498 350 551
150 9.250 150 .10180 375 5683
160 11.180 160 12130 400 578
170 13.450 170 .14350 425 .588
180 16.050 180 .16850 450 - 508 -
180 19.030 190 19670 475 .609
200 22.420 200 .22830 500 .820
210 26.270 210 26350 528 830
220 30.610 220 .30250 550 840
230 35.480 230 .34560 578 850
240 40.930 240 39290 600 .660




METHYL ISOBUTYL KETONE

MIK

Watery aquad Coloriess Mild plessant oaor

& FIRE HAZARDS

10. HAZARD ASSESSMENT CODE
(See Hazard Asssssment Hendbook)
A-PQ-T-U

1L HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguetions:
Not K
112 NAS Mazary Asting for Sult Weter

mﬂﬂ Mot kewns ::; Flash Point: 73°F C.C‘:.S;F‘Sc’s.‘
m ProcuCed. Flammacse. emamng vepar 8 63 Fire Extinguishing Agents: Aicono! foam,
MK Ory chermical. of CArbon diouide
€4 Fire Extinguishing Agenia Not 0 be
ThOTSCTAMO8 W (CSSDIe P 0 DO00M Awav Used Weter may oe metiectve
“:L QN ACON SOUICES 8N CRN IYe JeCENMent 45  Specisl Hazarvs of Combustion
¢ ICAING ANG L38 WHES DAY 'D FAACR QOWN L SOf
b B-icthi= ] -cu: waun) 41vQ VaDOF Produsts: atg Vapors &re Jeneramd
114 47T remove CiISCNAIae9 Matenar when heated.
TV BCI (AN NG OOHULON CO™'TON A7ONCIeS. 68 Sehavior in Fire: Vagors may vavel &
CONEUIorabie MIANCS aNd rNe.
47  igniton Tempersawe 854'F
FLAMMABLE.
Figahdeck siong vapor val may ocowr. 62 Electrical Hezare: Class I. Growp D
Yapor may expiode ¢ igrated n an enCIosed ares. 60  Buming Rete: Data NOt svadabie
YO N1CQIES 41T 3811 CONAMSS DIEATNWN) ADON IS .10 Fame
m——— SXLAOUISN WAL Orv CHemac. 4ICONO! '0AM O ~2rDON TOVOS.
‘9 -Vul-u"rav';- neractve on tre h Oata not avedseis
Sl 100380 CONANGrY wnn warar €11 Stolchiometric Alr 30 Fusl Raties
Osta not avadebie
412 Fame Oata not
JALL IR MECICAL A0 7. CHEMICAL REACTIVITY
YAPOR
¥THANNG 10 eyes. NOBE ANd UvoRL 7.1 Aeactivity With Water: NO reacson
{t nhaled. wiii caune of loss of 72 with No
Vidve 1o Tesn ax resceon
' EIIMOD RAS SIT2080. CVE AMMNCIN 8 SO 3UON
P LTIEMMG $ AMCUT nive Orvuen 7.3 Stabiity ODuring Traneport Stabie
7.4 Neulrsitzing Agents for Acids and
imtabng 10 SN aNd eves. Caustion: Not perenernt
Harmiul ¢ swanoweq. 7.5 Polymertzation: NOt peranem
Exposure - mova CCNAMINAIEd CKITMNG AN Soes 7.8 inhibior of Polymenzation:
TuUSh aNACIAG 47233 wih OISNTY Of waler
=JAN EvES h2q evt':l QOSN ANg 1UN walfY Dienty Of water Not peranent
F SWALLCWED 1na vicum 8 L HSLCUS. Nave wicm anem waner 7.7 Moler Ratio (Rescuant 1o
i Proguotk Data not avessbie
78 Resciivity Grous: 18
Enmummmmmmnonm.
OUlNg tD SHOTeUNe.
w.t.f May b8 danQerous 1 1t eNers water Mmakes.
Pollution “icTiy I0CH NORIN ANA wrauie OMCINS.
NOtty COSTatorny of Nearoy waner ntaxes.
1. RESPONSE TO DISCHARGE 1 LABEL & WATER POLLUTION
(See & 21 Category: None 1 Aquatic Toxicity: Data not avasieble
Issus warreng-regh fiammabuiity 22 Class Not peranent 42 Wsterfow Toxcity: Data not svadable
Evacuste wree 43 Blological Oxygen Demand (BOD)
Oisperse and fush {heor) 1.8%. 0.5 day: (theor) 12%. §
days
8.4 Food Chain Concentration Potentiet
None
1 CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS
31 CG Compeubity Class Ketone 4.1 Physical State (se shippedx Ligud
12 Formmam (CHieCHCH{COCH: 42 Color: Coloress
3.3 IMO/UN Designetion: 1.2/1245 43 Odor: Plessant muid, Charactensac: sharp;
34 DOT IO Mo 1248 non-remdual: kewrc
38 CAS Rogietry No.: 108-10-1

5. HEALTH HAZARDS

&1 Personal Protective Equipment: &mmu-mmmmum

shegid,

vwa—mmumwmmmm

mmwm.mma—mmmmmmmmm
Dut dOes Aot MEse hem.

L

Treatman of Exposure INHALATION: remove 10 fresh ar. gve artficil rescaraton 1 needed:

call 8 docwr. SKIN OR EYES: wash eyes Moroughty with water: wash sxn with waler unti

FTiation Stope.
Threahoid Limit

(-S54

Velus: 50 ppm

Short Term inhelstion Limits: 100 ppm for 60 min.

Toxicity by ingestion: Grade 2 LDswe = 0.5 10 § 9/hg (rat)

Late Toxioity: None

Vapor (Gas) ritent Charscieristics: Vapor cause a sagiht smaring of the eyes or reapratory

SYSUWB ¢ Dresent i Nigh CONCENratONS. The effect 8 temporary

9 Liquid or Soilg irritant Charactenstics: Miremum nazesd. If aplied on clothing ena silowed 0
OMAIN, MAY CAUBS HMArtNG and readening of the skun.

&1 Odor Threshaik 0.47 pom

611 IDUM Valus: Deta not svadebie

"
22
3
.4

9. SHIPPING INFORMATION

Gredes of Purity: 99~ %
Storege Temperature: Amieent

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physicel State at 15°C and 1 st
Lgud
122 Molscular Welght: 100.16
123  Boiling Poirt ot 1 atwx:
201.7F = 1162 m 389.4'K
124 Freezing Point
—119F = —84°C = 189°K
128 Critiest Tempersture:
560.9°F = 2003°C = 571.5°K
128 Critical Pressure:
475 psia = 32.3 atm = 3.27 NN/m*
127  Specific Gravity:
0.802 ot 20°C (Uqwd)
128 Uquid Surtace Tension:
23.6 aynes/cm = 0.0238 N/m at 20°C
129 Uquid Water interiacial Tension:

15.7 dynes/cm = 0.0157 N/m a1 22.7°C

1210 VYapor (Gas) Specific Gravity:
Not pertment
1211 Ratio of Specifio Heets ot Vapor (Gas)
1.081
1212 Latent MHeat of Vaporizstion:
149 B/ = 825 cal/g =
3.45 X 108 J/kg
1213 Hest of Combustiorn: (est.)
—10.400 8w/ = —5800 cal/g =
—~242 X 10 J/ng
1214 Meat of Decomposition: Not pertnent
1216 Heat of Sohmtor: (est) —@ Btu/Id
= 5 cal/g m 0.2 X 10% J/kg
1216  Hest of Polymertzation: Not perunent
1235 Mest of Fusion: Dala not avaisbie
1228 Limiting Yaiue: Data not svaiabie
1237 Reid Vapor Pressure: 0.8 psia

NOTES
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MIK

METHYL ISOBUTYL KETONE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

' British thermal unit

British thermat

Temperature Pounds per cubic Temperature Tem ture Temperature | .
(degrees F) | foot (degrees F) |  per pound-F (degrees F) e o (dogrees Fy . Centipose
|
35 } 51.150 —30 } 426 N 77.02 3.800
40 | 50.390 —20 | 429 o]
45 1 50.830 —10 1 432 T
50 ! 50.660 0 ! 435
55 , 50.500 10 ! 438 p
60 ‘ 50.340 20 ‘ 441 E
65 ‘ 50.170 30 : 444 R
70 | 50.010 40 447 T
75 ! 49.850 50 1 450 |
80 | 49.680 60 | 453 N
8s ; 49.520 70 *‘ 457 E
80 ; 49.360 80 460 N
95 ; 49.200 90 ! 463 T
100 49.030 100 ] 466
- 105 i 48.870 1Mo, | 469
110 ’ 48.710 120 : 472
115 ! 48.540 130 i 475
120 48.380 140 | 478 i
: 150 ' 481 ;
i 160 : 484
; 170 ! 487
; 180 ! 490
i 190 | 493
| 200 ‘; 496
; 210 ; .499
‘ |
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature 1‘ Pounds per 100 Temperature 1 Pounds per square Temperature i Pounds per cubic Temperature | British thermal unit
(degrees F)  pounds of water {degrees F) i inch (degrees F) ’ foot (degrees F) \ per pound-F
6802 2.000 40 ‘ 109 40 l 00203 0 | 306
‘, 50 157 50 | 00287 25 320
' 60 222 60 t .00398 50 334
70 .308 70 | 00543 75 348
‘ 80 422 80 | 00730 100 ‘ 361
1 90 569 %0 ‘ 00967 128 : 374
‘ 100 , 757 100 l 01263 150 | 387
110 ‘ 995 110 01629 175 ‘ .400
120 ‘ 1.290 120 ; 02077 200 ' 412
130 ‘; 1.655 130 i 02619 225 424
140 | 2,101 140 i 03270 250 ; .436
150 | 2.641 150 ~ 04042 275 448
160 3 3.289 160 1 04952 00 ‘ 460
| 170 : 4.060 170 06017 E 471
i 180 ; 4.971 180 07251 250 : 482
190 ; 6.039 180 08674 375 ! 493
200 : 7.284 200 110300 400 : 503
210 : 8.724 210 .12160 425 ‘ 514
220 ‘ 10.380 220 - 14250 450 ‘ 524
! 230 j 12.280 230 ; 16610 475 | 534
| 240 14.430 240 19250 500 : 544
! 250 ! 16.880 250 22190 525 ! 553
; 260 ‘ 19.630 260 25450 550 ; 562
| 270 ‘ 22.710 270 .29040 575 | 572
| 280 ! 26.160 280 .33000 600 i 581
290 ! 29.990 290 37320
|




TETRACHLOROETHYLENE TTE

Sweet odor 8. FIRE HAZARDS 10. HAIARD ASSESSMENT CODE
4.1 Flash Paint: Not flammabie (See Hazard Assssament Handbook)
82 Flammable Limits in Alr: Not lammabie A-X

63  Fire Extinguishing Agents: Not pertinent
64  Fire Extinguishing Agemts Not to be
Used: Not peranent

&6  Spects Hazards of Combustion 11 HAZARD CLASSIFICATIONS
Products: Toc. rtatng gases may be
generated i fres. 11.1 Code of Federal Reguistions
6.8  Behavior in Fire: Not pertinent ORM-A
6.7 Ignitton Tempersture: Not flammabie 112 NAS Mazard Rating for Bulk Water
68  Electrical Hasard: Not pertnent Transportation:
83  Buming Rats: Not flammabie
Not flammabie. 010 Ade Flame T
Qa388 are produced when heated.
Data not avasadie
8.11 Stoichiometric Air to Fuel Retio:
Oata not avaranie
Fire 6.12 Flame Temp: Data not
io. FMEDCAL - T 7. CHEMICAL REACTIVITY
mwmm“m 7.1 Reactivity With Water: No reaction
! artficult b g, of loss of 72 Y with No
: reacton
LR remanen 7.3 Stabiity During Tranaport: Stable
o 7.4 Neutrsitzing Agents for Acids snd
Caustica: Not perbnent
7.5 Polymerization: Not pertinent
Exposure i g e 78 inhibitor of Polymertzation:
T g.ann ~ Not pertnent
2T nED e 3SS0 A 7.7 Molar Ratio (Resctant to
. Product): Data not avesiable
7.8 Resctivity Group: Data not aveiadie
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Phrysical State at 15°C and 1 atme
Effect of low concentratons on aquatic ife m unknown. Liquid
w.'.r May be dangerous i 1t enters water intakes. 122 M Weignt: 165.83
TNt SCal TAMN ANa wia'ra oAl
Pollution “ CCE’AlONs Of nAaMmy waier nlaxas. 123 Boiling Point at 1 atm:
250°F = 121°C = 394°K
124 Freszing Point
—83°F = —224°C = 250.8°K
1. RESPOMSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125 Critical Tempersture:
{See R ¥ 21 Category: None 8.1 Aquatic Toxicity: Data not availsble 857°F = 347°C = 620°K
Should be remaved 22 Class: Not pertnent 82 Waterfow! Toxicity: Data not evasable 128  Critical Pressure: Not pertinemt
Cherrscal and phymcal treatment 8.3 Blological Oxygen Demand (BOOX 127 Specific Gravity:
None 1.63 at 20°C (liqud)
8.4 Food Chain Concentration Potentiak 129 Uquid Surface Tension:
None 31.3 dynes/cm = 0.0313 N/m at 20°C
129 Liquid Water interfacisl Tension:
44.4 dynes/cm = 0.0444 N/m at 25°C
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 12.10 Vapor (Gas) Specific Gravity:
3.1 CQ Compatibility Class: Not isted 4.1 Physical State (ss shippedy Liquid Not peranent
32 Formuta: CisC=CCla 42 Color: Coloriess 1211 Ratio of Specific Hests of Yapor (Gask
33 IMO/UN Designation: 9.0/1897 43 Odor: Ethersal: fike chioroform; mudty 1118
34 DOTID No. 1897 swest 1212 Latent Hest of Yaportzation:
3.5 CAS Registry No_: 127-16-4 90.2 8tu/ie = 50.1 cal/g =
210 X 10% J/xg
12,13 Heat of Combustion: Not pertinent
1214 Heat of Decomposition: Not perbnem
1215 Heat of Solutiorr Not perbnent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1218 Heat of Polymartzation: Not perinent
5.1 el E For high vapor concentrations use approved Camster or 9.1 Grades of Purity: Ory cleaning and 12.25 Heat of Fusiort Deta not avaiable
ar-SUpDied Masi chemecal gOGQIes Of fACe shueid: pDiastic gloves. noustnal grades: 95 + % 1226 Limiting Value: Data not avaisbie
52 Y F 9 Vapor can affect central nervous system and cause anesthesia 9.2 Storsge Tempersture: Ambient 12.27 Reid Vapor Pressure: Data not avaiable
Uiqud may witate siun after proionged contact. May iritate eyes but CaUSEs no Iyury. 9.3 inert Atmoephers: No requrement
5.3 Trestment of Exposure: INMALATION: if ilness occurs, remove patent 10 fresh ar, keep hum 9.4 Venting: Pressure-vacuum

warm and quel. and gat medical attention. INGESTION: induce vomiting only on physiaan's
racommendation. EYES AND SKIN: flush with plenty of water and get medical attenton if
(TRABON Of Ny ocours.

54 Threshoid Umit Yaiue: 50 pom

5.5 Short Term inhaiation Limits: 100 ppm for 60 min,

5.8 Toxicity by ingestion: Grace 2 LDso = 0.510 5 g/kg

57 Late Toxicity: None

S8 Vapor (Gas) Irritant Characteristics: Vapors cause e siight amarting of the eyes or throst d
presant n high o The effect is Y.

$.9 Liquid or Solid Irritant Cherscteristica: Minimum hazard. If spdiad on ciothing and wilowed 1o
BMAIN, MEy CAUSe MTAMNG and reddening of the skin,

5.10 Odor Threshoid: 5 ppm NOTES

11 IDLH Yalue: 500 ppm

JANUARY 1991
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TETRACHLOROETHYLENE

12,17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LlQuib viscosITy

British thermai

Temperature Pounds per cubic Temperature British thermal unit Temperature Temperature .
(deg?'ees F) fopot (deg‘:'eeast) per pound-F (degprees A umstazgtr‘leofg;?_gur- (degt:'ees A Centpoise

35 103.400 0 198 N 55 : 958

40 103.099 10 200 o] 60 : 929

45 102.900 20 ‘ 201 T 65 ‘ .900

50 102.599 30 202 70 873

55 102.299 40 203 P 75 | 848

60 102.000 50 204 E 80 ! 823

65 101.700 60 205 R 85 1 800

70 101.400 70 206 T 90 ‘ 777

75 101.099 80 207 ) 95 : 756

80 100.799 30 208 N 100 : 736

85 100.500 100 210 E 105 j 716

90 100.200 110 211 N 110 } 698

95 93.910 120 212 T 115 : 680

100 39.610 130 213 120 : 663

105 99.320 140 214 125 i 647

- 110 39.020 150 215 130 i 631

115 98.730 160 216 135 616

120 98.429 170 217 140 601

125 98.139 180 218 145 .588

130 97.839 190 220 150 ‘ 574

135 97.549 200 221 155 | .561

140 97.250 210 222 160 i 549

145 96.959 i 165 : 537

150 96.669 170 : 526

155 96.370 175 515
160 96.080 !

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

-
i British therral unit

Temperature Pounds per 100 Temperature ' Pounds per square Temperature Pounds per cubic Temperature

(degrees F) poungs of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

68.02 016 60 236 60 00702 0 108

70 318 70 00929 25 110

80 425 80 01216 50 : 113

90 561 30 01575 75 116

100 732 100 02022 100 i 118

110 948 110 02571 125 ‘ 120

120 1.217 120 .03242 150 122

130 1.548 130 04055 175 125

140 1.953 140 05032 200 127

150 2.446 150 06199 225 129

160 3.042 160 07583 250 131

170 ; 3.756 170 09215 275 132

180 4.607 180 11130 300 ‘ 134

190 5.616 190 13360 325 136

200 6.805 200 15940 350 .138

210 8.199 210 18910 375 139

220 9.824 220 22330 400 141

230 11.710 230 .26230 425 142

240 13.890 240 30660 450 143

250 16.390 250 35680 475 144

260 19.260 260 41330 500 146

270 22.520 270 47680 525 147

280 26.230 280 54790 550 148

575 148

600 149




TOLUENE

TOL

10. HAZARD ASSESSMENT CODE

(See Hezard Asssssment Handbook)

A-T-U

11.  HAZARD CLASSIFICATIONS
11.1 Code of Federsl Regulations:
112 MAS Hasard Rating for Bulk Water

Common Synorywms Watery dquid Coloriess Pioasant odor 6 FIRE HAZARDS
e vercane &1 Flash Point 40°F C.C.; 55F OC.
Methybenzot €2  Fammable Limits v Ar: 127%-7%
Floats on water. Flammable. iritating vepor is produced. 63 Fire Extinguishing Agents: Carton dioxide
or dry chemical for email fires. ordinary
foam for large fres.
150 MSChAroe it DOSHIIE. KAED DEODIS Eway. 6.4  Fire Extinguishing Agents Not 1o be
Ziwt off 1gNON SOWTes ana call fire deoartment Used: Water may be neflective
Ay upwand and USe Waler SOrty (0 KNOCK GOWN ' VADOS.
AvOr] CONACT with kaud and vapOr. 65 Special Hazards of Combustion
_;dnmmmm matenal. Products: Not perunent
votfy IOCAI NEAItN &Nd POIUTION CONUOH AgENCIeR. - & i Fire: Vapor is heavier then air
and may wavel & considerable distance
4 source of ignition and flash back.
FLAMMABLE.
Flashbeck Siong vepor Yail maty ocour 87  igniton Temperstre: 907°F
Yapo mmywmnmm.n. (Y] mn—ta-f.empn
— Extinguish with arv Chermical, 10am, of CArbon doxde. 68  Buming Aste: 5.7 mm/min
Fire Waier may D8 neftectve on re. 10 m
$XDOSET COMAINGrS Wi wale Data not avaiable
(Continued)
GALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR
© and 7.1 Resctivity With Waler: No reaction
#f mhaled, wil Cause neuses. vomAing, headache, dizziness, 72 with No
Move 10 fresh ax or toss of
if breatheng Ras STOC0S, Orve ArUHCIAl reSOratoNn 7.3 Stabity Ouring Traneport: Stabie
' braatheing atficull, grve oxygen. 7.4 Neutrsilting Agents for Acids snd
UQuIn Caustion: Not pertinent
imtating 1 sion and eyes. 7.5 Polymerization: Not pertinent
Exposure If swaliowed, wil CaUse nauUses. v or lose of 78 Inhiditor of Polymertzstion:
Femove cONATINEEN CIOthING &N SHOSA.
ul areas with plenty of water. Not perinent
IF IN EYES. hoid eyeuds coen arxt flush with plerty of water. 7.7 Molar Ratio (Reactant
IF SWALLOWED and wicum s CONSCIOUS. have wicum annk water Product): Deta not avalisbie
Of e
DO NOT INDUCE YOMITING. 7.3 Reactivity Group: 32
10 aquasc ife in high concenrations.
Poiiution Noufy Operators of Nty water sHakes.
1. RESPONSE TO DISCHARGE 2. LASEL 8. WATER POLLUTION
(See Methods 21 Category: Flammabie iquid 4.1 Aquatic Toxicity:
Insue weming-high Rammatiity 22 Claes3 1180 mg/L/98 hr/sunfish/TL,/fresh
Evecusts wes water

e

3. CHEMICAL DESIGNATIONS

4. OBSERVABLE CHARACTERISTICS

Waterfowl Toxicity: Data not aveilabie

Slological Oxygen Demend (BODX
0%, 5 days; 38% (theor), 8 days

Food Chein Concentration Potentist
None

31 CQ Competibilty Class: Aromatic 41 Prysical Staie (a8 shipped) Liquid
Hydrocarmon 42 Color: Colorisss
3.2 Formmim CeHaCHe 4.3 Odor: Pungent; arometic, banzane-iike;
43 WIO/UN Desigratiors 3.2/1204 dislinot, plessant
24 DOTID Mo 1204
35 CAS Regietry No.: 108-88-3
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
&1 Alr masic goggies or face shisid: plastic gioves. 9.1 Gredes of Purity: Research, reagent,
a2 [, Vapors imitate syes and upper rEEDIFRIoNY 7act cause nration-all 99.8 + %: Industriak
i y arrest. Liquid imitates eyes and causes drying of comaing 94 + %, with 5% xytens and
skin. It sapirased, causes coughing, QaQUING. disress. and rapidly developing PUIMONEry edema. small amounts of benzens end
H Ingested causss vamiling, griping, diaThea. depressed reepration. nNonaromatc hydrocarbons: 90/ 120
&3 Treatment of Exposure INHALATION: remove 10 fresh air, give anificial respration and oxygen less pure then industrial.
if needed: call a doctor. INGESTION: do NOT induce vomiing: cail 8 doctor. EYES: flush with $2 Storage Temperature: Ambient
water or &t least 15 min. SKING wipe off, wash with 308p and water. 9.3 Inert Atmosphere: No requirement
64 Threshold Limit Yalue: 100 ppm 8.4 Venting: Open (flame arrestsr) or
5.3 Short Term inhalstion Limitss 600 ppm for 30 min. pressure-vacuum
68 Toxicity by ingestion: Grade 2 LDse = 0.5 10 § g/kg
6.7 Late Toxiclty: (Gdney and Iver Jamage may follow ingestion.
68 Vapor (Gas) rritant Characteristics: Vapors causs & siight smaning of the syes or respirstory
system § present in high The sffect is
59  Liquid or Solid lrritant Characterietion: Minimum hazard. #f spilled on ciothing and allowed 10

remain. may caute smarting and reddening of the sidin.

610 Odor Threshoic: 0.17 ppm
811 IDLH Valus: 2,000 ppm

12
121

122
123

124

1210
121

1212

1213

12.14
1218
12.18
1228
122¢
1227

PHYSICAL AND CHEMICAL PROPERTIES
Physical State at 15°C and 1 st

Freszing Point:

—130°F = —05.0°C wm 178.2°K
Critical Tempersture:

805.4°F = 318.86°C = 561.5'K

596.1 peia = 40.55 gim ~ 4.108

MN/m?

Specific Gravity:

0.867 at 20°C (Scuid)
Liquid Surface Tenslon:

29.0 dynee/om = 0.0290 N/m at 20°C
Uquid Weter interteciai Tension:

36.1 dynes/cm = 0.0381 N/m &t 25°C
Vapor (Ges) Specific Gravity:

Not pertinent
RAatio of Specific Heats of Yapor (Ges):

1.089
Latent Heat of Veporteatiors

155 Btw/ib = 86.1 cal/Q =

361 X 10% J/kg
Heat of Combustiors —17,43C B/

- —J6088 cal/g = —408.5 X 10% J/kg
Heat of Decompositiors Not pertinent
Heat of Solstiore Not perinent
Heat of Polymertatiors Not pertinent
Heet of Pustor: 17,17 cal/g
imiting Yalue: Data not avaiable
Reid Yapor Pressurs: 1.1 peia

et
412 Fame

6 FIRE HAZARDS (Continued)
Stolchiometric Alr 10 Fusl Retic: Deta not evasiable

Oata not

rauADY YA
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TOLUENE

1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID visSCOSITY

Temperature Pounds per cubic Temperature | British thermal unit Temperature British thermal Temperature .
(degrees F) foot {degrees F) per pound-F (degrees F) u":mhe“;g'om’:u" (degrees 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 10 398 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 54.880 40 407 80 .940 . 40 727
60 54.370 45 .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 65 414 130 .886 65 603
- 110 52.810 70 415 140 .876 70 .582
120 52.500 75 417 150 .865 75 582
80 418 160 .854 80 544
85 420 170 .843 85 526
90 421 180 833 90 .509
95 422 190 822 95 .493
100 424 200 81 100 477
105 425 210 .800
110 427
115 .428
120 429
125 A3
12.21 12.22 12.23 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
68.02 .050 0 .038 0 .00070 0 228
10 057 10 .00103 25 241
20 .084 20 00150 50 .255
30 21 30 00212 75 .268
40 72 40 .00296 100 .281
50 241 50 00405 125 294
60 33 60 00547 150 .308
70 449 70 00727 175 .319
80 600 80 .00954 200 331
90 792 90 01237 225 343
100 1.033 100 .01584 250 .355
110 1.332 110 .02007 275 .367
120 1.700 120 02518 300 378
130 2.148 130 .03127 325 .389
140 2.690 140 .03850 350 400
150 3.338 150 04700 375 41
160 4.109 160 05691 400 422
170 5.018 170 06840 425 432
180 6.083 180 08162 450 .443
190 7.323 190 09675 475 453
200 8.758 200 .11400 500 462
210 10.410 210 .13340 525 472
550 482
575 491
600 500




TRICHLOROETHANE

TCE

Commen Synonyws Watery tquid Coloriess Swest odor
1,1, 1.Trichiorosthane
Methyichioroform
Chiorothens Sinks in water. iraing veapor is produced.

gee

(€]

.
[ &4

6. FIRE HAZARDS
Flash Point: Data not avadable
Flasnmable Uimits in Alr: 7%-16%
Fire Extinguishing Agents: Ory chemical,
foam, or carbon diowide
Fire Extinguishing Agents Mot o be
Usec: Not pertinent

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Hendbook)

A-X-Y

1L HAZARD CLASSIFICATIONS

11.1 Code of Federnl Reguiations:
ORM-A
112 NAS Hazerd Reling for Bulk Water

68 Electrical Hazard: Not perunent
POISONOUS GASES ARE PRODUCED IN FIRE. 68 Buming Aste: (est) 2.0 mm/min
Wear gouEes and e (81} Fame
Extngussh with dry CNETIC. CA/DON (io0s. OF fORMm. Data not avesiabie
.11 Stolohiometrio Air 10 Fusl Ratia:
Fire Data not avasable
412 Fame Data not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
vu-oa‘ - “‘ 7.1 Reactivity With Water: Reacts siowty,
1t inhaled. will Cause diZzINess or difficult breathing. releasing comosve hydrochionc sad.
Move (0 mesh e 72 with
! DreATENG NES 100000, Fve MUNCIAl MESOFAtON. _
if breaTwng @ afMCUAL. Qve OxYgen, Commodes aluminum, bt reaction @ not
hazardous.
Mn““ 7.3 Stability During Traneport Stable
e By rome neuses. 7.4 Neutrsitzing Agents for Acids and
Exposure Semove CONMAMNAES CotWng and SH0eE. Caustios: Not pertnent
AFGRR WITN DOty Of waler, Polymerzation: pertinent
iF IN EYES. hoid eveads 0pen &na flugh with Owenty Of water. 8 Not
I SWALLOWED ana wcom s CONSCIOUS. Nave wicum dnme waser 7.6 inhibior of Polymerization:
£ SWALLOWED S OR HAVING CON- g
; and wcom » U (Resctant
VULSIONS. 30 notfeng axcept Keep victm warm. 7.7 Moler Ratio o
Producty Data not avaiabie
7.8 Resctivity Group: 36
12
1
s:aub-ww‘wmmmﬁchima\
mr um it enters water makes.
w Noufy local nealth and wiairfe officials. 12
Pollution Notty ODEraIons Of NSarby water STakes. 123
124
L RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 128
(See Respones Methods Mandbook) 21 Category: None 81 Aquatic Toxicity: 128
Should be removed 22 Ciass: Not pertinent 75-150 ppm./*/pinfish/TL./sait water 127
Chemical and physical restment *Time penod not specified.
0.2 Waterfowt! Toxicity: Data not avaiable 1229
3.3 Bigciogical Oxygen Demand (BODX
Oata not evesiabie 128
8.4 Food Chain Concentration Potentiat:
None 1210
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

€Q Compatbilty Class: Halogenaied Physionl Stwte (s shipped): Licuxd
hydrocarton

Formuta: CHeCCls

IMO/UN Designetion: Not Sssed

DOT 1D Mo 2831

CAS Roglery No.: 71-55-8

o-rmm

1z

12.32

ELELS

S. HEALTH HAZARDS
»on Organic vapor-acid gas [

or or polyviny-aicohal-type gioves; chemmical safety goggies

mmmmmmwmmmwmw
necprene or polyviny! aicohol suit or apron for spiash protection.
¥ INHALATION: sympeoms rengs from loss of equilibrium and
© loes of igh can be fatal due 10 eMpie
asphyxiation combined with ioas of INGESTION: sffects similer ©
nhelation and May cause soma feeling of nausea. EYES: slightly aritating and lachrymatory.
SKIN: detatting action Mmay causs dermatite.

Trestment of Exposurs: G«mwmummmwmmm

Do NOT _ or
INHALATION: remove victm 10 fresh ai; il necessary, mmmwa
administer axygen. INGESTION: have victm drink water and induce vonvting EYES: flush

thoroughly with water. SKIN: remove contamingted clothing and wash ©0ed area Tharoughly

with 8080 and warm water.

Threshoid Limit Value: 350 ppm

Short Term inhalation Limite: 1,000 ppm for 80 min. in man

Toxicity by ingestion: Grade 1; LDse = 5 10 15 g/kg (rat. mouss, rabbit. granea pig)

Late Toxiety: Data not available

Vapor (Ges) iritant Characteristion: Vapors causs & sight smarting of the eyes or rescIretory
system # present in high concentrations. The effect is temporary.

Liquid or Solid iritant Charactertstics: Minimum hazard. It spiied on clothing and aiowed 1©
femain, Mmay CaUSe SMAring end reddenng of the skin.

8.10 Odor Threshoidt 100 ppm
£11 1OLH Value: 1,000 ppm

.1

b

9. SHIPPING INFORMATION

Grades of Purtty: Urinhibited: inhibited;
ingustnal nhined: wivte room; cold

PHYSICAL AND CHEMICAL PROPERTIES

Physical State st 15°C and 1 etne
Liguid
Wolecular Welght 133.41
Bofiing Point st 1 st
185°F = 74°C = 347K
Frosuing Point
<—30'F = <~30C = <2U'K
Critical Temperstire: Not pertinent
Critioal Pressure: Not perinent
Specific Gravity:
1.31 et 20°C (Repad)
Udquid Surtsce Tenslorc
25.4 dynes/cm = 0.0254 N/m ot 20°C
Uquid Water intarfacial Tension: (est)
45 dynes/cm = 0.045 N/m at 20°C
Yspor (Gea) Specifio Gravity: 4.6
Ratio of Specific Heats of Yapor {Gask
1,104
Latent Heat of Yaporization:
100 BUw/ib = 58 cal/g =
2.4 X 10% J/kg
Hewt of Combustien: (est) 4700 Ba/b
= 2600 cal/g = 110 X 10 J/kg
Heet of Decompositior: Not peranent
Hesat of Sohsior: Not pertinen
Heat of Polymertastion: Not pertinent
Heat of Fusion: Data not avasiebie
Umiting Valus: Data not avaidable
Reid Yapor Pressurs: 4.0 paia

NOTES
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TCE

TRICHLOROETHANE

1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

- 12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID viscosITy

) " . British thermai
Tem, ture Pounds cubic Te ature British thermal unit Tem, ture g Temperatur L
(degrees F) foot (ae";'?';es F per pound-F (degrees F) “"g:u‘:r“e",g'otg‘" (dogrees F) Centipoise
0 85.419 55 240 N 15 1.363
10 84.870 60 242 [0} 20 1.295
20 84.309 65 244 T 25 1.231
30 83.759 70 .246 30 1.172
40 83.200 75 .248 P 35 1.117
50 82.650 80 250 E 40 1.065
60 - 82.089 85 252 R 45 1.017
70 81.540 90 254 T 50 972
80 80.981 95 .256 | 55 .929
90 80.429 100 258 N 60 889
100 79.870 105 260 E 65 852
110 79.320 110 .262 N 70 817
120 78.758 115 .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
140 274
12.21 12.22 12.23 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
68.02 .070 70 2.099 70 04925 0 148
75 2.364 75 05495 25 .150
80 2.657 80 06119 50 155
85 2.980 85 06799 75 159
80 3.335 90 07540 100 163
95 3.725 95 .08346 125 187
100 4.152 100 .09220 150 A7
105 4619 105 10170 175 A75
110 5.130 110 11190 200 179
115 5.688 115 .12300 225 .183
120 6.292 120 13490 250 .186
125 6.950 125 14770 275 .190
130 7.663 130 16150 300 .193
135 8.437 135 17630 325 .196
140 9.273 140 19220 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 600 223




TRICHLOROETHYLENE

Commen Synarryms Watery squat Colortess Swest agor 6 FIRE HAZARDS 10. MAZARD ASSESSMENT COOE
‘Achiorostiwlens - .
;ﬁd-:m 6.1 Flash Poive 90°F C.C.. practically (See Hazare Assesement Hanabook)
Chioryien nonfiammabie A-X-Y
g Sinks 0 wewr. ITRRING VDO ® PrOJUOSd. 62 Flammabie Limits in Al 0.0%-10.5%
TM" viens Tréene 6.3  Fire Extinguishing Agerni Wawr fog
4.4 Fire Extinguishing AQents Mot ©® be
26 GRCharme f JoSEDN. KeeD DBODN sway. Uses: Not ceranent 1. HAZARD CLASSIFICATIONS
< M0 COMACT wih NRad RNG VaOOr. 65 3pecisl Mazards of Combustion
::.r:n:;nwm m . Produote: Tonc and ITiatng geses ere 11.1 Code of Feders: Aegumtions
10UV 10CA) NERIN AN DOMUBON CONTTH Sgencee. produced in fire SRONS. ORM-A
&8 Behavior iIn Fire: Not pernent 112 NAS Hazere Reting for Sulk Weter
4.7 ignion Temperaasre: 770°F
48  Electriont Hazard: NOt pertnent
POISONOUS GASES ARE PRODUCED IN FIRE. 69 Bumning Amse: Not Darwent
Wear q0agme ana &1 Fame
ExNGUISN WITY Oy CNEIMICH), CArDON GICX00R. OF MOAM. Data not svasatie
411 Stoichiometrio Alr 10 Fuel Ratio:
Fire Data not avasatie
612 Flame Oata not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: NO rsecton
imtating ©© eyes. nose and
#f mhaled. wil cause Aausea. vomwong. difficult breattwng. 12 with No
Of K368 Of CONMIOUNNees. reacson
MOve (0 fresn ar 7.3 Stabiity During Tranaport: Stable
{ breatvng Nas SIOODS]. Ve SUNCE NEECYERON.
! breatwg @ Gthcuit gve oxvgen 7.4 Neutrsliming Agents for Acids and
Caustion: NOt Dertrnent
irtasng 10 slun and eyes. 7.5 Polymerization: Not pertnent
EXPO'UI'O It swallowsd, wil cEUSS Neusss. vOMING. GMCult breething, 7.6 Inhibior of Polymerstion:
or I088 Of CONBCIOUNNEES. Not peranemt
Remove cloTeng nd Shoee.

of YOIMYoNg.
F SWALLOWED ang vctvn s UNCONSCIOUS OR HAVING CON-
warm.

Water M-vb‘munmnunu-;

7.7 Moler Ratio (Resctant %o
Proguctk Dsta not svesiable
7.3 Reactivity Group: 36

Pollution coeratons ov.n:uw walar nakes.
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION
(See 21 Category: None 61 Aquatic Toxioity:
Shoud be removed 22 Ciass Nt peronent 860 mg/1/40 Iv/daphree/vill/ tresh

3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
11 cac [~ o 41 Physiont State (an ehipped) Liusd
hydrocaroon 42 Coler: Coloriees
32 Formim CHO=CCh 43 Odor: Chiorolorm-iie: sthereal
13 MO/UN Desigratiore §.0/1710
34 DOT D Mo: 1710
38 CAS Reglatry No.: 79018

water

32 Watertowt Toxicity: Data not avadable

&3 Biciogicsl Oxygen Demana (BODY
Data not avadatie

8.4 Food Chain Concentration Potentiat
None

5. HEALTH HAZARDS

5.1 Personal Protective Equipment Organic vapor-scd gas [ g
for Of Vinyt GIOVaE: Chermical sasety GOgQIes; tace-erseid:
OIS safety ShOSK NSCOFENG SUIL OF AHNON 10f SOIAEN STOWCEON.
52 INHALATION: sympioms range rom sTietion of the nose and
OBt 10 NAUSER, &N SINRGS Of FTespOneiity, baTed vweion. ang finally dstrbance of cenval
NOrVOUS SYSiem resuUNing In canaine falure. CIVOMNIC EXDOSRI® MY CRUBS OrpErC Ay

INGESTION: mder ©© SKIN: g acSOn can cause dermauts. EYES:
3ightly IMttng seneston and iachrymation.
&3 T ot Oo NOT or out medical attention for

o canes of overexpomue. INHALATION: remove wetm ©© fresn ar: f necessary. apoly arviicial
wwummmem:mmmmmmm
SpeEt TeS WNeS: hen gve | WDIAEPOON EDEOM swts N water. EYES: fush Ihoroughey wih
water. SKIN: wash thoroughly wih S0S0 eNd warm water.

54 Threshold Limit Yelue: 50 ppm

&5 Short Term inhaistion Limite: 200 opm for 30 min.

(¥ ] Tomnh——:em:;m..-sonwoww

47 Late Toxlaty: Deta not evesabie

£  Vapor (Gas) rritant Charsctaristios: Vapors causs § sight smaning of the eyes or respretory
SYSWmm # present i Nigh concenrasons. The effect is lemporary.

&9 Uquid or 30iid irritant Charscteristios: Mirivwam hazard ff apilled on clothing and aliowed
rOMAm. MY CAUSS SMAFING and edoening of the siin.

510 Odor Threshoic: S0 pom

&11 DLN Value: 1,000 ppm

3. SHIPPING INFORMATION

8.1 Grades of Purity: Techrcal: dry cleanng:
SOgresany: SxtTacton

Inert Atmosphers: NO requIrement
5.4 VYering: Pressure-vacuum

te

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physionl State ot 15°C and 1 st
Licnadt
122 Molecular Welght 131.39
123 Soling Point ot t s
189°F = 87°C = 380°K
124 Freaming Point
—=1Z15F = —80.4°C = 188.8°K
128 Critost Tempereasrs: Not persnent
128 Critioal Pressure Not pertinent
127  Specific Gravity:
1.48 st 20°C (Bouid)
128  Uquid Surtace Tensiore
29.3 dynas/cm = 0.0283 N/m at 20°C
129  Ucquid Water ivierfecisd Tensione
34.5 dynee/om = 0.0345 N/m st 24°C
1210 Vapor (Gas) Spesific Orevity: 4.5
1211 Astio of Speuifie Neats of Vapor (Gaex
1118
1212 Latent Mest of Vaperisation:
100 B/D = §7.2 cal/g =
2.4 X 10% J/kg
1213 Hest of Combumtiont Not Ceranent
1214 Heat of Decsmpenitions Not peranent
1218 Heot of Solullore NOt parsnent -
1216 Hest of Polyweerisatior: Not pertnent
1226 Heat of Fusion: Deta nOt avadadie
1228 Limiting Vahse Outa not evesedie
1227 Aot Yepar Presswe: 2.5 paia

NOTES

cvtiamy raa




TCL TRICHLOROETHYLENE

12,17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
\ N * British thermal
Temperature | Pounds per cubic Temperature | British thermai unit Temperature | ) Temperature - )
(degrogres n o Toot (deg}.:'es F | per pound-F (degrees F) | “"';;3::‘9‘13'02‘;”" (deg'::'es F Centipoise
|
] f 94.669 0 i 220 1 N 15 800
5 | 94.410 10 i 221 i 0 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 i E 40 684
30 ' 93.110 60 : .230 1 R 45 664
35 } 92.849 70 231 T 50 645
40 ‘{ 92.589 80 ‘ 233 i i 55 627
45 ; 92.330 20 : 235 N 60 610
50 i 92.070 100 236 ; E 65 ‘ 593
55 | 91.809 110 238 ‘i N 70 577
60 ' 91.549 120 ‘ 240 ! T 75 562
65 | 91.290 130 “ 241 ‘ 80 548
-~ .70 ; 91.030 40 - 243 ‘ 85 i 534
75 ‘ 90.770 150 245 i 90 ‘ 521
80 : 90.509 160 ; 246 i 95 508
85 f 90.250 170 ‘ 248 ‘ 100 496
90 : 89.990 | 1 105 485
95 ! 89.730 ‘ ‘ 110 474
100 89.469 ‘; 3 115 463
105 ; 89.209 ; 120 : 453
110 i 88.950 ' l |
115 88.690 \ |
120 88.429 \ l !
125 ‘l 88.169 | 1 \
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature i 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
| ‘ !
7702 | 110 40 | .508 40 1 01245 0 136
k 50 ; 678 50 01628 25 139
| 60 : 894 60 02105 50 143
! 70 1.166 70 | 102695 75 146
! 80 1.507 80 i 03418 100 149
‘ 90 1.929 90 104296 125 * 152
100 ; 2.448 100 g .05354 150 ‘ 155
110 3.081 110 ; 06619 175 : 157
120 i 3.846 120 ! 08120 200 ; 160
130 4.765 130 : 09891 225 162
140 ; 5.862 140 : 11960 250 ‘ 165
150 i 7.163 150 i 114380 275 167
160 i 8.695 160 ; .17180 300 ) 169
170 : 10.490 170 | .20390 325 ; 172
180 12.580 180 ‘; 24080 350 ) 174
190 ; 15.010 190 1 28280 375 ? 176
200 ‘ 17.810 200 , 33040 400 ‘ 77
210 21.020 210 ‘ 138420 425 ! 179
: 1 450 | 181
? 475 ‘ 182
- I 1 500 184
l ‘ , 525 : .185
| 550 186
i ! 575 : 187
i ‘1 600 : 188




VINYL CHLORIDE

VCM

prm—
or— h Coloriess St ocor & FIRE NAZARDS 10. HAZARD ASSESSMENT CODE
voL &1 Flash Point —110°F O.C. (Ses Hazard Assessment Nendbook)
C Manorer Lioukd fouts v, Flammatie, s 62 Flammable Limits In Alr: 4%-26% A-B-CDEFGZ
mmw«:mm.ﬁn
wnmmapw
discharge # QOSSN POODIS ey
D o v Sonoee a0 cut e Secermmant contmnens with waler. 11.  HAZARD CLASSIFICATIONS
Stey upewd and USe weAsr 1 KNOck down'’ vepar. 64 Fire Extinguishing Agents Not o be
l:--—'n‘ﬂﬁh Used: Not pertnent 11.1  Code of Federsl Reguiations:
e 6§ Special Hazards of Combustion Flammabie ges
Nolily jocal heslth and POIUSON CONIOI AQENCISS. Products: Forms highly G COMBUSIION 112 NAS Hazard Rating for Bulk Water
aroducts such as hydrogen chionde,
FLAMMABLE. phosgenic. end Garbon monouide.
POISONOUS GAS IS PRODUCED IN FIRE. 66 Sehavior in Fire: Contmner may explode in
Flashback siong vepor wad may occur. fre. Gas is heavier han air and may
—— W-m%mi‘ travel considerable dIStance 10 & SOUrce
Fire Cool sponsd conners Promct men eflecing shutofl with weter. of ignition and flash back.
— Em-' 6.7 igniton Tempersture: 882°F
Extnguish smadl fres with dry chemical. 68  Electrioal Hazard: Class L. Group D
69 Buming Rete: 4.3 mm/min
(Continued)
—r———
CALL FOR MEDICAL AD. 1. CHEMICAL
:!WBCMM“M 7.1 Resctivity With Water: No reaction
! i~ ﬂrm—amm 72 with No
" has o gve arvicial reaction
N breattung & GMcUR. gve OxYDEN. 7.3 Stabiity During Traneport Stable
Louo 7.4 Neutraizing Agents for Acide and
Healith Hazard (BRS) e 2
m-mm of wates. Caustice: Not pertnent
DO NOT AUB PAREAS. 75 Poly n (Rec) :
Exposure of ar, suniight, or heat uniess stebikred (Yelow)
by inhibitors.
7.8 Inhibitor of Polymerizstions
Not normally used except when high
lsmperatures are expecwed. Then
40-100 ppm of phenol used.
7.7 Moler Ratio (Reectamt to
Productk Data not avasable
73 Resctvity Group: 35 122 PHYSICAL AND CHEMICAL PROPERTIES
12.1  Phrysical Staste ot 10°C and | st
Not harmiul to scquatic ie. Gea
Water 122 Molscular Weight: 82.50
t 123  Sciling Point st 1 e
Pon 7.2°F = 13.8°C = 250.4°K
124 Fressing Point

1L RESPONSE TO DISCHARGE

issue waming-high fammability
Evacusie srea

1 LABEL

Clasx: 2

1 CHEMICAL DESIGNATIONS

4. OBSERVABLE CHARACTERISTICS

[N ]

et

.4

L WATER POLLUTION
Aquetic Toxicity:
None

Waterfow! Toxicity: None

Biologicsl Oxygen Demand (BODX
None

Food Chain Concentration Potentiek:
None

31 CG Compuiibiity Class: Viryl haiides 41 Phiysionl State (e shipped)x

22 Formmsie CHs = CHCI Liqueied compressed gas

33 IMO/UN Designation: 2.0/1008 42 Color: Coloriess

2.4 DOT ID No: 1008 43 Odor: Pleasant, swest

38 CAS Regleiry No.: 75-01-4

5. HEALTH HAZARDS 9. SHIPPING INFORMATION

&1 Aubber gioves and shoes: Jas-Ight QUQQISR; OrQaNIC vapor 9.1 Grades of Purity: Commarcaal or techrecal
canisir or seit 04+%

62 [, INHALATION: high cause d& . .2 Under pr
wms&um”mmmmummunw ambient At atm. pressurs: iow
amounts of iguid evaporme. 4.3 inert Atmosphers: NG requIrement

&3  Trestment of Exposure: INHALATION: remove patient 10 freeh air and keep him quiet and wivm 8.4 Verting: Under pressure; safety rebel At

unwm-ﬂwimmaesmomn;mmmu
-—unursm;nmnmmmmmmmm

Threshold Limit Yalus: $ ppm

Short Term inhaistion Limitec 500 ppm for S min.

Late Texioity: Chvonic ©pOsure May Cause iver damage.
Vapor (Ges) ritant Charscteristions Vapors cause mMOGerate ITitation such hat personnel wil

( Y]
(Y]
58 Toxicity by ingestions Not pertinent
87
(Y]

find high

The eftect is

Y.

£9 Liquid or Soid irritant Cherscterietice Mirdmum hazard. if spiied on ciothing and aliowsd o

AL Pressure; Pressure-yRCULUIT

—2445°F = —1538°C = —-110.4'K
125 Critical Temperaturs:
317.1°F = 158.4°C = 431.6°K
128 Critical Pressure:
775 peia = 527 otm = $.34 MN/m?
127 Specific Gravity:
0.969 st —13°C (Nquad)
128 Uquid Surface Tension:
16.0 dynes/cm = 0.0160 N/m at 25°C
129  Liquid Water imerfacial Tenslon: (est)
30 dynes/cm = 0.0 N/m at 20°C
1210 Vapor (Gas) Specific Gravity: 2.2
1211 Ratio of Specific Heats of Yapor (Gesk
1.188
1212 Latent Heat of Yaporizwtion:
160 Bu/Bb = 88 cal/g =
3.7 X 10* J/kg
1213 Heat ot Combustion: —813¢ Bw/b
- —4520 cal/g = —189.1 X 108 J/kg
1214 Heat of Decomposition: Not pertinent
1213  Heat of Solutior: Not pertinent
1218 Heat of Polymertzmtion: —720 Buv/D
- —405 cal/g = 16,9 X 108 J/ng
1225 Hest of Fusion: 18.14 cal/g
122¢ Uimiting Yalus: Dats not avaisbie
1227 Reid Yapor Pressure: 75 peis

remain, MEy cause sMAaring and reddening of skin. May cause frosthite.

510 Odor Threshokt 200 pom 6. FIRE HAZARDS (Contiowed)

$.11 IOLH Velus: Data not avaieble s.10 Flame T Data not
4.11 Stoichiometric Air to Fuel Ratio: 5.490 (Est)
412 Fame Oata not
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VCM

VINYL CHLORIDE

1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

- 12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. . . British thermat
Tem ture Pounds cubic Temperature British thermal unit Tem, ture o Tempera L
(degrees ) foot. (Gogrocs P | per poundF (dogrees /) | Utnch per hour- | TTPSLES Centiooise
o] 61.000 —30 259 N —~10 .287
5 60.710 —20 265 o -5 .281
—10 272 T [] 276
0 279 5 27
-]
E
A
T
|
N
E
N
T
12.21 12.22 12.23 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
68.02 600 —50 3.384 —50 04810 0 185
—40 4.501 —40 06245 25 192
—30 5.908 —30 .08005 50 198
—20 7.658 —20 10140 75 .205
-—10 9.814 —-—10 12710 100 211
0 12.440 0 15760 125 217
10 15.810 10 .19360 150 224
20 19.410 20 .23580 175 .230
30 23.920 30 .28440 200 235
40 29.220 40 .34050 225 241
50 35.430 50 40470 250 247
60 42,630 60 47760 275 252
70 50.940 70 .56000 300 257
80 60.480 80 65250 325 263
90 71.349 90 .75570 350 .268
100 83.669 100 .87050 375 273
110 97.580 110 .99740 400 277
120 113.200 120 1.13700 425 .282
450 288
475 291 -
500 295
525 299
550 303
575 307

311




VINYLIDENE CHLORIDE vel

10 Odor Threshoic: Date not avesabie
6.11 1OLN Valuse Data not avesiable

Commen Synonyms Wetry iquid Coloniess Sweet odor 6 FIRE HAZARDS 10. HAZARD ASSESSMENT COOE
m €1 Flash Point 0'F OC. (See Hazsrd Assessment Handbook)
. 62 Flammabile Limite in Air: 7.3%-18.0% AX-Y-Z
s""“!.:.,?_.'“‘:"}‘,}“""""’"”"’" 63 Fire Extinguishing Agents: Foam, carbon
dioxde, dry cherrecal
6.4 Fre Extinguishing Agents Not 10 be
witn & v K oeoDe .
o . s comned breatra A& na ruoer goves) . “‘::““::t"::'m"""“ 11, HAZARD CLASSIFICATIONS
Sut oft GrIbON SOUCES &na Cail fire gecanment.
120 CXSCNAME 1 DOSEIDMe. Products: Toxc hydrogen chiorde and 11.1 Code of Federal Reguistions:
::iiwmuu-mumvm"knoam' VROOr. m-nmhﬁ- Flammabile Igsd
e aave s rare matenl 48 Behevior In Fire: May expiode in fre dus | 112 NAS Hazard Rating for Bult Weter
Sty I0CAI NGRITN &N DORYBON CONTON AANCIES. polymenzation. Vapor s heavier then e Transperaation:
FLANMABLE. and may tave: conmdenabie distance 1 a Category Rating
mwsmmma souros of ignition and flash back. Fire. 3
May expiode 0 &7 ignition Temperstire: 955—1031°F
— mm&nmm.n 48 Electrioal Hezard: Not pertnent
< &9 Burning Rate: 2.7 mm/min.
Cire m: mnmunmawmmm 610 Fame T
. 1O4M, Of CAIDON ChaXION.
mommmnw Oata not avadabie
{Continued)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
Mnm'bﬁ.ﬂm 7.1 Reactivity Wih Weter: No reaction
Jm::umammm 72 with
i reatung nas ave Copper ana ARIMINUM CAN CAUS
! breauwng @ GITICUIL Ve CXYQeN. POYMENIABON.
7.3 Stablity During Transport: Stabis
O akin and #yes. 74 Neutrsitzing Agents for Acids and
it owaliowed. Caustios: Not perbnent
Exposure Remove coMamnaled Cotwg end shoes. 7.5 Can ocour ©
——— Flush a1ecled Sreas wWith DIVITy Of WRler. M-~ .
iF IN EYES, ol 6vesas 008N and Hush wiN MRty Of water suniight, ar, CODPEY, alUMInuUM, heat
F SWALLOWED ano vicom s CONSCIOUS, have victm dnnk water 7.6 inhibitor of Polymerization: 200 pem
e methyl ether of hydroquinone; 0.6-0.8%
phencl
7.7 Moisr Ratio (Reactant to
Producty Data not avadable
T4 Remcitvity Grou: 35 12 PHYSICAL AND CHEMICAL PROPERTIES
121  Phyeiosl State &t 15°C and 1 st
Ellu:olb-eme-:?’nmon-::nmhbum Licuid
Water e a wchte, oTtcle, 122 Molecular Weight 98.95
Poliution Notify Operalons of NeEDY waler KMakes. 123 BSoliing Point ot 1 st
88.9°F = 31.6°C = J04.8°K
124 Freszing Point
—187.6°F = 1220°C = 151.2°K
1 RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 128 Crivoal Temperature: Not parinent
(Sea 21 Category: Flammabie Squid 8.1 Aquetic Toxicity: Data not svailable 126  Crivoal Pressurs: Not perinent
isaus warning-high flammaility 22 Cless3 82 Waterfow! Toxicity: Data not avadsbie 12.7  Specitic Gravity:
Evacums area 8.3 Blological Oxygen Demand (8O0% 1.21 & 20°C (Bguid)
Oata not svalable 128 Liquid Surface Tension
8.4 Food Chain Concentration Potentiak 24 dynes/cm = 0.024 N/m at 15°C
None 129 Uquid Water intertacial Tension:
37 dynes/cm = 0.037 N/m &t 22.7°C
1210 Vapor (Ges) Specific Qravity: 3.3
1. CHEMICAL DESIGRATIONS 4. OBSERVABLE CHARACTERISTICS 1211 Ratio of Speciic Hesta of Vapor (Gask
31 CQ Compstibiity Class: Vinyl halides 4.1 Physical State (a8 shipped) Licuid Oata not avesable
22 PFormulx CHa=CClh 42 Color: Coloriess 12.12 Latent Hest of Vaporzation:
43 MO/UN Designation: 1.1/1303 43 Odor: Swest: ike carbon wirachionde or 130 Btw/d = 72 cal/g =
34 DOT IO Mo 1303 chioroform 30 X 10% J/kg
3.5 CAS Regletry No. 75-25-4 1213 Hest of Combustion: —4860 B/
- —2700 cal/g = —113.0 X 10% J/k¢
1214 Heat of Decompoaition: Not pertnent
12.18  Hest of Sohtion: Not pertnent
5 HEALTH NAZARDS 9. SHIPPING INFORMATION 1218 Heat of Potymerization: 333 Bu/b
) = —185 cal/g = —7.75 X 10% J/kg
[ 8] \DDY canister o ar-supplied Mask: QOQQIes Or face shiekt 9.1 Grades of Purity: 99% 1228 Heet of Fusion: Data not svasiabie
fubber gloves and boota. 82 Storage Tempersture: Ambient 1226 Uimiting Valus: Dsta not avadabie
&2 F Vapor can cause dirziNess and Arunkenness: high levels cause 5.3  inert Atmosphers: Padded 1227 Reid Vapor Pressurs: 18.3 psm
anesihesia. Liquid Fvitmtes eyse and ekin. 9.4 Venting Pressure-vacuum
63 Trestment of Bxposure: INHALATION: ¥t any iiness develops, remove Herson 10 fresh air
m.mmmmwnwmnmmmm
respration. INGESTION: not lkely & NO KNOWN A vest EYES OA
SKIN: flush with pienty of walter for at least 15 mirs get medical afiention for eyes: remove
comaminaied ciothing and wash Defore reuse.
§4 Threshoid Limit Valus: 10 ppm
65 Short Term inhalstion Limits: Duta not aveilable
58 Toxaity by ingestior: Grade 3: Oral LDse = 24 hr = 84 mQ/kg (adrenaiectomired ret)
6.7 Late Toxicity: Data not avasable
68 Vapor (Ges) kritant CRaracteristics: Vapors Cause Mocersse ritation such that personnel wil
find high The sffect y.
59 Liquid or Soid invtart Causes of the siin and first-degres bume on
Shon EPONSe: My Causs Y burms on iong SXPORS. 6. FIRE HAZARDS (Continwed)

4.1t Stoichiometric Alr to Fuel Retie: Data not available
612 Fame T Data not

ravinADY
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VINYLIDENE CHLORIDE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

British thermal

12.20
LIQUID viscosITY

Temperature Pounds per cubic Temper: e British thermal unit Temperature | . Temperature -~
(deqeees F) v‘o%l (degeeeaslulg) per pound-F (deg‘:ees F) “"'stiq'ﬂgfe‘?eo%?.?"" (degeeees l Centioise

—20 81.450 0 : 262 N —20 478

—15 81.129 10 268 0 —15 466

—10 80.799 20 273 T —10 ‘ 455

-5 80.469 30 ‘ 279 -5 ! 443

0 80.139 40 284 i P 0 ! 433

5 79.809 50 290 E 5 i 423

10 ‘ 79.480 60 295 R 10 ! 413

15 79.150 70 ‘ 301 T 15 ‘ 404

20 78.820 80 307 I 20 " 395

25 78.490 N 25 : 387

30 78.160 E 30 3 378

35 ‘ 77.830 | N 35 ; an

40 77.500 ‘ T 40 363

45 77.169 a5 i 356

-~ 50 76.839 50 | 349

55 76.509 55 i 342

80 ‘ 76.179 60 1 336

65 75.849 65 330

70 75.520 ‘ 70 : 324

75 75.200 ; 75 | 318

80 74.870 | 80 ! 313

85 74.540 i 85 i 307

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

12.21
SOLUBILITY IN WATER

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) p?ers%?r'\-‘ar}gf
68.02 500 40 5.115 40 ‘ 09246 100 169
50 6.473 50 ‘ .11470 120 172
60 8.108 60 i 14090 140 175
70 10.060 70 : 17150 160 178
80 12.360 80 i .20690 180 ; 181
90 : 15.070 90 .24760 200 . 184
; 100 18.220 100 : 29410 220 186
j 110 21.870 110 34670 240 ‘ 189
‘ 120 26.060 120 40600 260 192
‘ 130 ; 30.850 130 ; 47250 280 194
140 36.290 140 i 54650 300 197
150 ‘ 42.430 150 62860 320 , 199
160 ‘ 49.340 160 71920 340 | 202
170 57.070 170 i 81860 360 ! 204
180 65.669 180 192720 380 1 206
190 75.209 190 f 1.04600 400 : 209
200 85.750 200 1 1.17400 420 j 21
210 97.339 210 : 1.31300 440 213
i 460 ; 215
; 3 480 ‘ 217
: ‘ 500 ‘ 219
i 520 ‘ 221
‘ 540 } 223
| 560 ; 225
§ 580 ! 227

600 ; 229
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Comman Synomywms Watery dcned Coloriess Swest odor |~ & PIRE MAZARDS 10. HAZARD ASSESSMENT CODE
. 3-Oimetnvibenzens
"(N &1  Fash Peint 84°F CC. (Ses Hazard Assesement Handeok)
€2 Favmabis Umits ih A 1.1%-8.4% ATU
Flosts on weter. Rammabis. ITRAUNG YaPOr & Hroduoed. &3 Fire Extinguishing Agems Foam. dry
chemical. or carcon dicxide
€4 Fire Extinguishing Agenta Hot % be
Uses: Water may be neflecive.
.:00 drscnaroe . K . 1L HAZARD TIONS
00 a9 1 DOSHOSS. KESO DEODNS sway. “ 3 o CLASSIFICA'
VO COMACT WITh BOAAC 8N YOO, Produstr NOt perwnent 1.1 Code of Federal Reguintions:
wn.;mmwmm 68  Behavier i Fire: Yaoor 8 heavar han ar Flammatie oud
and may wavel conmderabie distance 10 ¢ 112 NAS Hanard Reting fer Sulk Weter
S0WCe of IgNINON ana fash beck. Trareperuten:
FLAMMABLE 47 igniton Tempersawre 9868°F Categary Rating
Flashback i0ng vapor ¥asl My QOGS S8  Elecirical Hazard: Class i Group O .3
Vapor apooe ¥ gNNed N e eNCIosed area. 69 Buming Aatex 5.8 mm/min. Health
Wear sest 10 Plame Veporavlem .t
——— im-mmuvw of CMrbon dde. Data not avadatie Liquact or Solid reitare ... )
Welal mav Os nettectve on e, :
Fire o exposed oMY weh G171 Swihiometris AF © Fust Retier Poisane 2
——— Data not avessbie Water Polution
612 Fame Osta not Humen Toxdcly. . t
Aquetic Toooclty ... 3
Assthetic Effect I ]
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Rescuvty
VAPOR 7.4 . Other Chemicats ... ¢
"wmu:‘mmmm o ioss of 72 m:w—-mm No Weber .. 0
¢ reacuon SeMeaction .. 0
hd oy o e e Catogary Classifiostion
' BresTINg Nas SIOO0ER. Ve INCIN NeapIason. 7.4 Meviraluing Agena for Acide ane
i bresteng @ arhcU, grve OXVOEN. Caustion: Not peranent Health Hazard (B®d.— . .......... 2
miatng (Rech 3
I 10 Skun ana syea. 7.5 Polymermations Not parunent I
Exposure f walowsd. wil Cause nauses. o lose of 7.8 nhiier of Polymerntion: (vehow) 0
Remove COMaMNENd cIotheq ana NoSs. Not perenent N
Flush attectsd areas with plenty Of watar, 7.7 Moler Ratie (Reactant t©
(F IN EYES. hoid evess oSN &0 NUSN With DIGNTy Of waer.
IF SWALLOWED and vicam s CONSCIOUS. Ngve wcum anns weter Produst Oata not evadeble
or rmek. 1.0 Resstvity Group: 32
OO NOT INDUCE YOMITING.
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 16°C and 1 et
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Lipaich
m""m-n'-.' ornars watr reakes 122 Molsoular Weight:
Water My 0o “x 123  Goling Poim —
ot 1 st
iocal hearn
Pollution NoT Soarrs 1 ey e s 200.4°F = 131.9°C = 408.1°K
124 Frosming Pomt |
RESPONSE ISCHARGE LABEL POLLUTION —S4TF = —479C = 225K ;
L To 0 z 1wt 128 Crttionl Tomparathere:
(See 2.1 Category: Fammabie iquid &1 Aqusiio Toxialty: SSON'F = 3428°C = 817.0°K
{saus warrang-regh flammabiity 22 Clasx? 22 pPM/98 he/biusgil/ Tl /fresh water 128  Critical Presswrs: !
Evacums wee 82 Waterfowd Toxicity: Dam not avesable 5138 #tm = 34.06 peia = 3.540 ’
Shoukt be removed 3 Slologiosi Oxygen Demand (BODY MN/ms
Cherrecal and phywcal Featment 0 /b, § days: 0% (theor.), 8 days 127  Specific Grawty:
84 Food Chain Concentation Potentiat 0.864 at 20°C (Bquic)
Data not avasable 128 Licuid Surfece Vensiers
28.6 dynen/am = 0.0288 N/m =t 20°C
. CHARACTERISTICS
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE 129 Lious Weter ineerfesial Tensiors
A1 CG Compeubiity Clesss Aromatic 4.1 Phyeion Sinte (80 shippedx Liguid 36.4 dynen/om = 0.0364 N/m et 30°C
Hydrocarcon 42 Coler: Coloress 1210 Vapor (Ges) Spesifie Qravity:
32 Formue M-CeHa(CHsls 43 Odor: Lke Not pertinent
33 MMO/UNM Designation: 3.2/1307 1211 Ratie of Speaific Hesls of Yapor (Gesk
34 OOT ID Ne.: 1307 1o
38 CAS Registry No. 108-38-3 1212 Latent Hest of Vaperamiion:
147 BUW/D = $1.0 cal/g =
34 X10° INg
S, HEALTH MAZARDS 9. SHIPPING INFORMATION 1213 Hest of Combusiien —17.554 Bu/D =
] —9752.4 cal/g = —408.31 X 10% J/kg
St  Personal carveser of masic gOOges or fece srusid: 4.1 Gredes of Purity: Ressarcic 99.90%; 1214 Mest of Oscompesitiers NOt pertinent
plastic gioves and boots. Pure: 90.9%: Techncar 90.2% 1216 Mot of Sohstient NOt persnent
52 Vapors cause hesdsche and dzziness. Licuid iritstes eyes and 8.2 Storege Temperswure: Ambient 1218 Heat of Polywserimatien: Not pertinent
sun, § kan N0 AINgR, COUBSS SOVEre COUgNINgG. disiress. and MOKlly EVeIOpING PUMOnary 9.3 Inert Abmoaphere: NO recurament 1228 Mest of Pusiens 28.01 cal/g
edemA. If INQESSG, CAUBES NEUSSR. YOIMAING, CrAMPS. headache. end COMA: Can be ietal. Kidney %4 Venting: Open (Rame ervesssr) or 1238 Uimiting Vet Dats not svasatie
and ver GAMEQS Can ocaus. presmusre-vacuum 1227 Reid Vapor Pressure: 0.4 peia ’
$3 Trestment of Exposure: INHALATION: remove 10 iresh air: administer arvfcial rescration and |
oxygen 4 recurred: call & doctor. INGESTION: do NOT induce vorring: call & doctor. EYES: {
fush weth weter for &t et 15 min. SKIN: wipe off, wash with 508D and waww. h
S4  Thresnold Limkt Velus: 100 ppm i
S5 Short Term inhaletion Limite: 300 opm for 30 min. :
S8 Toxicity by ingestiore Grade X LDse = 50 10 500 g/kg
8.7 Late Toxicity: Kidney end iver amMage. |
58 Vapor (Gas) irritant Charscterislian: Vapors causs a siight smarsng of the eyes Or reapFaDry f
Sysaam ¢ present in high The eitect s Y. !
8  Licuid or 508d irritant Charscherietion: Minimun nazend. It spdled on clothing and aliowed ©
oM. Mey COURS SMArEng and reddening of the skin. NOTES
6.10 Odor Thweshoid: 0.05 ppm
§.11 IDLH Value: 10.000 ppm
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12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

- 12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

Temperature ‘ British thermal

Temperature Pounds per cubic Tem, . Britigh thermal unit Temperatur
(degrees F) 10‘:)6! (deg”reer:smlg;a per pound-F (degrees F) | unitinch per nour- (degeeees p)e Centipoise
i square foot-F
15 55.400 40 387 35 962 15 938
20 55.260 50 .393 40 953 20 898
25 55.130 60 .398 45 944 25 862
30 . 54,990 70 404 50 835 30 827
35 54.850 80 410 55 i .926 35 794
40 54.710 90 415 60 ‘ 917 40 764
45 54.570 100 421 65 ; .908 45 735
50 54.430 110 426 70 I 899 50 708
S5 54.290 120 432 75 .890 55 682
60 54.160 130 437 80 881 60 658
65 54.020 140 443 85 873 65 635
70 53.880 150 448 30 864 70 613
75 53.740 160 454 95 .855 75 592
a0 53.600 170 460 100 .846 80 572
_ 85 53.460 180- .465 | 85 554
90 53.320 190 471 :
35 53.180 200 476
100 53.050 210 .482
i 1
|
\ ;
‘ 1
i
| |
| |
‘ | |
: ; |
| i !
|
12.21 12.22 12.23 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 umit
(degrees F) pounds of water (degrees F) : inch (degrees F} foot (degrees F) per pound-F
i 60 ‘ .090 60 ‘ 00172 0 247
N 70 ‘ 27 70 00238 25 260
S 80 177 80 00324 50 273
o} 0 242 90 . 00435 75 286
L 100 .326 100 . 00577 100 .299
: U 110 434 110 : .00754 125 31
! B 120 ; 571 120 ! 00975 150 324
L 130 i 743 130 ) 01247 175 336
E 140 ! 956 140 01577 200 348
150 ; 1.219 150 . 01977 225 .360
160 ’ 1.538 160 02455 250 37
170 1.924 170 : .03023 275 .383
180 ; 2.388 180 | 03691 300 394
190 } 2.939 190 ; 04473 325 406
200 ; 3.590 200 ; .05382 350 417
210 . 4355 210 : 06431 375 427
220 5.247 220 .07635 400 .438
! 230 ‘ 6.282 230 ; .09009 425 449
‘ 240 . 7.476 240 , 10570 450 459
: 250 8.846 250 . 12330 475 469
; 260 10.410 260 14310 500 479
: | 525 489
| 550 499
575 508

600 517
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Common Synonyms Watery liguid Colortess Swest odor - 6 FIRE HAZARDS 10. HAZARD ASSESSMENT COOE
. '&'“mu. .
)'(y:l 6.1 Fash Point 63°F CC. 75°F O.C. (860 Hazard Asssssmmant Hendhook)
Flammabie, i . 62  Flommabie Limits in Al 1.1%-7.0% ATU
Floats on weter. imkating vepor is produced. €3  Fire Extinguishing Agemax: Foam, dry
chemioal, or carbon dicodde
64 Fire Extinguishing Agente Not 1o be
S10p eCharye 1 coMDIS. K8SO DICOR sway. Usedt Water may be ineflective. 1. HAZARD CLASSIFICATIONS
Call fre depertment. 45 Special Hazards of Combustion
Avomd CONAct wrth houd 8nd Yaoor. Products: Not pertinent 1.1 Code of Federsl Reguistions:
{solart® and remove . .
Notify Iocal health and pOlUSON CONTOl A0eNCIeE. 6.8 Behavior in Fre: Vapor i haavier han air Flammabie kquid
and may ravel considerable distance 10 a| 112 MAS Hazmrd Ruting for Bulk Water
source of ignition and flash back.
&7 ignition Temperature: 000°F
FLAMMABLE
Flashback slong vapor wall may oo, 68  Electriost Hazerd: Cless L, Grow O
Vapor may expiods i ignied n an enciosed ares. 69 Buming Astx 5.8 mm/min
— Em:qmm o dicnade. e
dry chemcal. or carbon
Fire Water may be neifective on fire. Oata not avadable
Cool eXPOsed CONMNErs with water. 611 Solohiometric Alr t0 Fuel Ratio:
——— Outa N0t available
612 Flame Data not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR
Titating 10 nose and throst. 7.1 Reaciivity WRh Water: No reaction
 inhaled, wil cause headiache, aifficult breathing, or loss 72 with [ No
of consciousness. reacton
Move 10 fresn . 7.3 Stablity Ouring Transport: Stabie
N e T el reapuramon. 74 Neutraiizing Agents for Acils and
uouD Caustion: Not pertinent
irritating 1o skin and eyes. 7.5 Polymertzaiions Not pernent
EXPOSUI'. Hf swmilowed. wil cause neuSea, vomiting, or ices of 7.8 Inhibitor of Polymertzation:
CONSIOUSNSSS. Not pertnent
Remove conammited cothng end shoes.
Flush affectsd areas wrth Dienty of water. 7.7 Moler Ratio (Reactant o
IF SWALLOWED ang v & CONGEI0US, have com g g
weom » have wcom dnk water
o e 7.8 Reactivity Grouss 32
DO NOT INDUCE VOMITING
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physiosl Stete st 15°C and 1 st
Dangerous 1o aquatic ife in high concentrations. )
E : Licuid
Water Moy 09 Sangerace it enters waier miakes. 122 Moculer Welght: 108.18
Pollution Notty local health and wiife officiais. 123 Solfing Point ot | e
NOWly ODerstors of nearty water miakes. 201.0°F = 144.4°C = 417.8°K
124  Freszing Point
—13.7F = =252°C = 248.0°K
1. RESPONSE TO DISCHARGE 2 LABEL §  WATER POLLUTION 125 Critiosl Tempersture:
(See A 2.1 Category: Flammabie liqud &1 Aquatio Toxicity: 674.85°F = 357.1°C = 630.3°K
lesus warmang-high flammability 22 Claes: 3 > 100 mg/I/96 hw/D. magne/TL,/fresh 128  Critical Pressure
Evacuate ares water 541.5 atm = J6.54 peis = 1.732
Should be removed 82 Watertowl Toxicity: Data not avaiable MN/ms¢
Chemical and physical trestrment 4.3 Blologicai Oxygen Demand (BOD)R 127  Specific Gravity:
0 /Db, § days: 2.5% (theor.), 8 deys 0.880 at 20°C (liquid)
8.4 Food Chain Concentration Potentiak: 128 Liquid Surface Tension:
Data not svaiable 30.53 dynes/cm = 0.03053 N/m at
3. CNEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 15.5C
31 CQ Compatibitity Class: Aromatic 4.1 Physical State (as shipped) Liquid 129 Liquid Water intertacial Tension:
Hydrocarbon 42 Color: Coloriess 36.08 dynea/cm = 0.03008 N/m at
32 Formuls o-CeHe(CHs)z 43 Odor s i 20°c
33 MO/UN Designatior: 3.2/1307 1210 Vapor (Gas) Specific Qravity:
34 DOT 10 No: 1307 Not partinent
3.8 CAS Registry No: 95478 1211 Ratio of Specific Heats of Yapor (Gask
1.068
1212 Latent Hest of Vaportzation:
5. HEALTH HAZARDS 9. SHIPPING INFORMATION ;:’7:""; :n’:' ca/g =
$1  Persorl canister or & mask; goggies or face shieid: 8.1 Grades ot Purity: Ressarcic 99.90%:; 1213 Hest of Combustion: —17.558 Btu/tb =
plasic gloves and boots. Pure: 99.7%; Commercaat 98+ % —B754.7 cal/g = —408.41 X 10% J/kg
52 Vapors cause headache and dizzinees. Liquid mitates eyes and 022 Temp A 1214 Hest of Decomposition: Not perunent
mnwmmmmmmmmmm 8.3 inert Atmosphere: No reaction 1218 Mest of Solstion: Not pertinent
sdema. it ingested, Causes NALBEA, vOTWNg, Cramps. headachs, and coma. Can be fatal. 5.4 Veniing: Open (lame arestar) or 12.18 Heat of Polymertzation: Not pertinent
Kidney and iver damage can ocour. pressure-vacuum 1228 MHeat of Fusior: 30.84 cai/g
53 Trestment of Exposure: INHALATION: remove to iresh air; administer artificial respiration and 1228 ULimiting Value: Data not aveiabie
Qxygen o required; call & docor. INGESTION: do NOT induce vomsing; call @ doctor. EYES: 1227 Reid Vepor Presswrs: 028 paia
flush with water for at least 15 min. SKIN: wipe off, wash with 30ap and water.
64 Threshold Limit Vaiue: 100 ppm
§85 Short Term inheiation Limite: 300 ppm for 30 min.
58 Toxoity by ingestiom: Grade 3; LDse = 50 1o 500 mg/kg
8.7 Late Toxicity: Kidney and iver damage.
58 Vapor (Gas) irritent Cherecteriatics: Vapors cause & sight smaring of the eyes of respratory
system if present in high concanirations. The effect is temporary.
8.9 Uquid or Solid kritant Characteristics: Minimum hazard. It spiled on clothing and allowed 10
remain, May Cause SMaring and reddening of the skin. NOTES
£10 Oder Threshokt: 0.05 ppm
511 1DLH Vaks: 10.000 ppm
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1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

- 12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. " . British thermal
Temperature Pounds cubic Temperal British thermal unit Te ature g Temperature L
(degrees F) foot (dogrees F) per pound-F (degroes F | unitineh per hour- | | GCERCE Centipoise
square foot-F
15 56.460 35 .389 35 1.043 15 1.328
20 5§6.330 40 391 40 1.035 20 1.263
25 56.190 45 394 45 1.027 25 1.202
30 56.050 50 396 50 1.018 30 1.145
35 55.910 55 .398 55 1.010 35 1.092
40 55.770 60 .400 60 1.002 40 1.042
45 55.630 65 402 65 .993 45 .995
50 55.480 70 .404 70 .985 50 .952
55 55.360 75 .408 75 977 55 911
60 55.220 80 408 80 .969 60 873
65 55.080 85 411 85 .960 65 .838
70 54.940 90 413 90 952 70 .802
75 54.800 95 415 95 .944 75 .770
80 54,660 100 417 100 .935 80 .740
85 54.520 85 712
90 54.380
95 54.250
100 54.110
12.21 12.22 12.23 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
| 60 o7 60 .00135 0 261
N 70 101 70 .00188 25 274
S 80 141 80 .00258 50 .287
(o} 90 194 90 .00349 75 299
L 100 .263 100 .00464 100 311
u 10 352 110 .00611 125 .323
B 120 465 120 00794 150 .335
L 130 .609 130 01021 175 .347
E 140 .787 140 01298 200 .358
150 1.007 150 .01634 225 .370
160 1.277 160 .02038 250 .381
170 1.805 170 02520 275 392
180 1.998 180 03090 300 .403
190 2.469 190 03759 325 414
200 3.028 200 .04539 350 424
210 3.688 210 05443 375 438
220 4.458 220 .06484 400 .445
230 5.352 230 .07674 425 455
240 6.389 240 .09030 450 465
250 7.581 250 10560 475 475
260 8.947 260 12290 500 485
525 494
550 .504
575 513
600 522
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10. HAZARD ASSESSMENT CODE
(See Hazard Assssement Handbeok)

A-TY

1.1 Code of Federal Reguintions:
112 NAS Hazard Rsting for Bulk Weter

1L HAZARD CLASSIFICATIONS

Comman Synemyms Watery lepid Coloriess Swest odor 6 FIRE HAZARDS
. 4-Oimethyenzens
;yﬁ 6.1 Fash Point: 01°F C.C.
P 62 Mammable Limia In Alr: 1.1%-8.8%
Floats on weter. Flarmmable, iriteting vepor i produced, &3  Fire Extinguishing Agents: Foem. dry
Freezing paint i 58°F.
chemical, or carbon doxide
64 Fire Extinguishing Agents Not %o be
&o‘?awwnm.lwmmv Used: Water may be ineflective.
Avosd CONTACt with heaad and YRDO? 65 Special Hazards of Combustion
ISOINS BNG reMOVe GECNArged Malenel. Products Not perinent
Notly local heaith and DORAION CONTO! AQENCIeS. 68 Behavior in Fire: Vapor 8 hetvier than air
and may vavel considersbie distance 10 &
souros of igrytion and flesh beck.
FLAMMABLE 47 ignition Temperature: 870°F
Flashback along vapor wail may oo 68 Esctrical Hazerd: Cless |, Growp D
‘zzny“lwnmwm 49 Burning Rem 5.8 mm/min.
— EXtNGRaan WHh 10MM. Ory ChemIcal, Of CA/DON OGS 1o A Plame
Fire Waler may D8 netiactve on twe. Osta not aveilable
— Cool axposed coManers win water 611 Stoichiometrio Alr t Fusl Retio:
Data not avesiable
412 Fam Data not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTMVATY
VAPOR
© noes ‘and 7.1 Resclivity With Water: No reacton
It inhaled, will cause dizziness. difficult breathing, of 12 with No
loss of CONBCIOUBNSSS. reaction
Move 10 resh &
It breattung has 8100084, give aruhCial réeDEEDON. 73 Sability During Tranaport: Stable
it breatiung s orificult. give oxygen. 7.4 Neutrsiizsing Agents for Acide snd
Caustion: Not perinent
Irritating 10 skin and eyes. 748 Polymeruations Not pertinent
EXPO.U" it swaliowed, will COUSS NEUSSR. . loss of 7.8 Wnhibitor of Polymerizstion:
Remove CONAMNAIEd CIOthing angd shOes.
affectsd areas wan pienty of water. Not pertinent
::ginAYLES mg"w;-umwmunmsmmwmnw 7.7 Molar Ratio (Reactant 10
QWE| wvicom 1 CONSCIOUS. vIChm gk v
of_ el e Producty Dsta not avaieble
0O NOT INDUCE YOMITING. 73 Reactivity Group: 32
HARMFUL TO AQUATIC LIFE IN YERY LOW CONCENTRATIONS.
Foulng 1 .
Water qu-m # it emars water intakes.
Pollution Notity OReraions of neerby water intakes.
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION
(See 21 Category: Flammabie bquid &1 Aquatic Toxicity:
Issus waming-high flammability 22 Clasx? 22 ppm/98 tw/biusgill/ TL,/fresh water
Evacuste area 6.2 Waterfow! Toxicity: Data not avaslable
Should be removed 43 Sioiogical Oxygen Demand (BODX
Chemical and pirymcal reetment 0 Bb/bin 5 days

1 CHEMICAL DESIGNATIONS

3.1 CG Compatibility Claas: Aromaic
Hydrocarbon

32 Formules p-CeHa(CHs)s

43 MO/UN Desigratiors 3.2/1307

3.4 DOT 1D No- 1307

3.5 CAS Registry No: 108-423

Calor: Coloriess
Odar: Like

tee

4 OBSERVABLE CHARACTEMSTICS
Physios State (as shipped): Liqud

51 Personal

S HEALTH HAZARDS

Canister of

plastic gloves and boots.

4

Kidney and iver damage can ocou.

Treatment of Exposurs: INHALATION: remove 10 fresh air; adrmenister artificial respiration and
cxygen i required; call & docir. INGESTION: do NOT induoe vomiting: call & doctor. EYES:

flugh with water for at least 15 min. SKIN: wipe off, wash with SO80 &nd WENr.

ELEEX

Threshoid Limit Yalus: 100 ppm

Short Term inhalstion Limita: 300 ppm for 30 min,
Toxicity by Ingestior: Grade 3; LDse = 50 10 500 mg/kg
Late Toxicity: Kidney and iver damage.

Vapor (Gas) ritant Characteristion: Vapors cause & siight smarting of the eyes or respIstory

systam i# present in high concentrations. The effect is semporary.

59 Liquid or Solid irritant Charactenistios: Minimum hazard. If spiled on clothing and allowed ©

reMAaIn, May CAUSe SMAring and reddening of the skin.
8.10 Odor Threshokt 0.05 ppm

1

IOLM Yelus: 10.000 pmm

mask; goggies or face shield: 1

Vepors cmuse headache and dizziness. Liquid imitates eyes and
skin. ¥ taken N0 luNGE. CALSES 36Vere coughing, IrsYees, and mpidly developing puimonary
edeme. 1t INGesSd, CAUSES NaUBSA. vOTiling, cramps, headache, and coma. Can be fatal.

9. SHIPPING INFORMATION

Grades of Purtty: Research: 99.99%;
Pure: 99.8%; Technical: 99.0%

<
z
|
|

12 PHYSICAL AND CHEMICAL PROPERTIES

121

122
1239

124

27

128

129

1210 Vepor (Gee) Specific Gravity:
1211 Rstio of Specific Heats of Vapor (Gesk

1212 Latent Heet of Vaportzations

1213 Heat of Combustions —17.559 Bu/b =

1218 Heat of Polymertzation: Not pertinent
1228 Hest of Fusiors 37.83 cal/g

1226 Uimiting Value: Data not avadabie
1227 Reid Vapor Pressare: 0.34 pee

Phrysical State st 15°C and 1 ab:
Licpad
Wolsculer Weight: 106.18
Solling Point st 1 atex
280.9°F = 138.3°C = 411.5°K
Freszing Point:
S5.0°F = 113°C = 208.5°K
Crittioal Tomperature:
S49.4°F m 4I.0°C = 8162°K
508.4 atm = 34.65 peis = 3.510
MN/m?
Specific Gravity:
0.861 at 20°C (Boud)
Uquid Surtace Tension:
28.3 dynes/cam = 0.0289 N/m at 20°C
Uguid Water intertacial Tenslor:
37.8 dynes/om = 0.0378 N/m at 20°C

Not perinent
1.071

150 Baw/id = 81 cal/g =
3.4 X 108 J/kg

—0754.7 cal/Q = —408.41 X 10® J/kg

NOTES

JANUARY 1991



XLP

P-XYLENE

1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

- 12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. . . British thermal
Temperature Pounds cubic Tempera British thermai unit Temperature o Temperature e
(degrees F) Toot (dogrees B per pound-F (degrees F) e - (degrees P Centipoise
60 53.970 60 412 60 935 60 678
65 53.830 70 418 65 .928 65 654
70 53.690 80 424 70 921 70 631
75 53.550 20 429 75 914 75 610
80 53.410 100 435 80 .907 80 .590
85 53.270 110 .440 85 .900 85 571
90 53.140 120 448 90 .892 90 552
95 §3.000 130 .451 95 .885 95 .535
100 52.860 140 457 100 .878 100 519
105 52.720 150 462 105 .503
110 52.580 160 .468 110 488
115 52.440 170 474 115 474
120 52.300 180 479 120 460
190 .485
- 200. 490
o 210 496 —
220 .501
230 507
240 512
250 518
260 524
270 529
280 535
1221 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
| 60 .096 60 .00183 0 .246
N 70 135 70 .00252 25 .259
S 80 187 80 00343 50 272
(o] 90 .255 90 .00459 75 .285
L 100 .343 100 .00607 100 297
U 110 .456 110 00792 125 .309
B8 120 599 120 .01022 150 321
L 130 777 130 .01303 175 333
E 140 .998 140 .01646 200 345
150 1.270 150 .02059 225 357
160 1.600 160 02553 250 .368
170 1.998 170 .03138 275 380
180 2.475 180 .03826 300 .391
190 3.041 190 .04829 325 .402
200 3.710 200 05561 350 413
210 4.493 210 .06636 375 424
220 5.407 220 .07867 400 435
230 6.465 230 .09270 425 .445
240 7.683 240 .10860 450 456
250 9.080 250 .12650 475 466
260 10.670 260 .14670 500 4768
525 .486
550 498
575 505
600 515




APPENDIX B

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) POSTER



JOB SAFETY & HEALTH

PROTECTION

The Occupational Safety and Health Act of 1970 provides job safety and health protection for workers

by promoting safe and healthful working conditions throughout the Nation.

include the following:

Requirements of the Act

EMPLOYERS
All employers must furnish to employees empioyment and a place

of employment free from recognized hazards that are causing or are
likely to cause death or serious harm or employees. Employers must
comply with occupational safety and health standards issued under
the Act.

!mp|oyees must comp|y W‘lt! a!! occupanonal sa'ety an! Iea|t!

standards, rules, regulations and orders issued under the Act that
apply to their own actions and conduct on the job.

The Occupational Safety and Health Administration (OSHA)
of the U.S. Department of Labor has the primary responsibility for
administering the Act. OSHA issues occupational safety and health
standards, and its Compliance Safety and Heaith Officers conduct

representative authorized by the employees be given an opportunity
to accompany the OSHA inspector for the purpose of aiding the
inspection.

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

COMPLAINT

with the nearest OSHA office requestmg an inspection if they
believe unsafe or unhealthful conditions exist in their workplace.
OSHA will withhold, on request, names of employees complaining.

The Act provides the employees may not be discharged or
discriminated against in any way for filing safety and health
complaints or for otherwise exercising their rights under the Act.

Employees who believe they have been discriminated against
may file a complaint with their nearest OSHA office within 30 days
of the alleged discriminatory action.

upon mspection elieves an employer has violated the Act,
a citation alleging such violations will be issued to the employer.
Each citation will specify a time period within which the alleged
violation must be corrected.

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

PROPOSED PENALTY
he Act provides for mandatory penalties against employers

of up to $7,000 for each serious violation and for optional penaltics
of up to $7,000 for each nonserious violation. Penalties of up to
$7,000 per day may be proposed for failure to correct violations
within the proposed time period and for each day the violation
continues beyond the prescribed abatement date. Also, any
employer who willfully or repeatedly violates the Act may be
assessed penaities of up to $70,000 for each such violation. A
violation of posting requirements can bring a penalty of up to
$7,000.

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

VOLUNTARY ACTIVITY
While providing penalties for violations, the Act also encourages

efforts by labor and management, before an. OSHA inspection, to
reduce workplace hazards voluntarily and to develop and improve
safety and health programs in all workplaces and industries.
OSHA’s Voluntary Protection Programs recognize outstanding
efforts of this nature.

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

VOLUNTARY ACTIVITY
correcting hazard

improving safety and health management is available to employers,
without citation or penalty, through OSHA-supported programs in
each State. These programs are usually administered by the State
labor or Health department or a State university.

POSTING INSTRUCTIONS
Employees in States operating OSHA approved State Plans should
obtain and post the State’s equivalent poster.

Under provisions of Title 29, Code of Federal Regulations, Part
1903.2(a)(1) employers must post this notice (or facsimile) in a
conspicuous place where notices to employees are customarily
posted.

More Information

Additional information and
copies of the Act, specific
OSHA safety and health stan-
dards, and other applicable
regulations may be obtained
from your employer or from the
nearest OSHA Regional Office
in the following locations:

Atlanta, Georgia

Boston, Massachusetts
Chicago, Illinois

Dallas, Texas

Denver, Colorado

Kansas City, Missouri
New York, New York
Philadelphia, Pennsytvania
San Francisco, California
Seattle, Washington

(404) 347-3573  Washington, D.C.

(617) 565-7164 1991 (Reprinted)

(312) 3532220  OSHA 2203

(214) 7674731

(303) 844-3061

(816) 426-5861

(212) 3372378  Lynn Martin, Secretary of Labor

(215) 596-1201  US. Department of Labor

(415) 744-6670  Occupational Safety and Health Administration
(206) 442-5930

To report suspected fire hazards, imminent danger safety and health hazards in the workplace, or other job safety and health
emergencies, such as toxic waste in the workplace, call OSHA’s 24-hour hotline: 1-800-321-OSHA.



