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1.0 GENERAL

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

1.2 PROJECT PERSONNEL. This section describes the project personnel and their
general responsibilities for the project.

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 Manager The Health and Safety Manager (HSM) has final
authority over health and safety issues that are not resolved at the site or
through the Health and Safety Supervisor (HSS) and has overall responsibility for
ensuring that the policies and procedures of this HASP are implemented by the
Health and Safety Officer (HSO). The HSM may delegate additional functions to
the regional HSS.

1.2.4 Health and Safety Supervisor The HSS is the health and safety professional
serving as the ABB-ES HSM's designee for this project. As such, the HSS will be
responsible for (1) approval of the individual chosen to serve as the site HSO
for this field operation, (2) review and approval of site-specific HASPs developed
by the HSO as well as any significant changes made over time to the site HASP,
(3) oversight of the daily efforts of the HSO, (4) resolution of site disputes
involving health and safety issues, and (5) implementation of the HASP by the HSO.
The HSS will notify the HSM of any stop-work orders issued by an HSO.

1.2.5 Health and Safety Officer The HSO will have at least an indirect line of
reporting to the HSM through the HSS for the duration of his or her assignment
as project 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
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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
Part II, Appendix A, of the ABB-ES generic HASP dated June 1990.

1.2.6 Field Engineers and Scientists This category includes engineers,
scientists, and technicians who perform site reconnaissance, geophysical surveys,
surface water and sediment sampling, soil sampling, groundwater sampling, and
oversight for onsite subcontractors.

1.3 TRAINING. Training is defined in Chapter 3.0 of the CLEAN program HASP dated
March 1991. All personnel entering potentially contaminated areas at this site
must meet the requirements of 29 CFR 1910.120. Personnel without the required
training will not be permitted in any area with potential for exposure to toxic
substances or harmful physical agents (i.e., in the exclusion zone).

As indicated in Chapter 3.0 of this HASP, the contaminants of concern (COCs) known
or suspected to be present onsite may include cadmium. OSHA requires additional
training for workers who may come in contact with this contaminant. All workers
with a potential for exposure to airborne cadmium must receive training in the
cadmium standard (29 CFR 1910.1027). A record must be maintained of the contents
of the training program. The training shall be provided prior to the start of
the job and annually thereafter, The required topics associated with the cadmium
standard training program can be found in Appendix A of this HASP.

1.4 MEDICAL SURVEILLANCE. All personnel entering potentially contaminated areas
of this site will be medically qualified for site assignment through a medical
surveillance program outlined in Part II, Appendix C, of the ABB-ES generic HASP
dated June 1990. Personnel who have not received medical clearance will not be
permitted in any area with a potential for exposure to toxic substances or harmful
physical agents (i.e., in the exclusion zone). Chapter 4.0 of the Navy CLEAN HASP
dated March 1991 contains further information on medical surveillance programs.

As indicated in Chapter 3.0 of this HASP, the COCs known or suspected to be
present onsite may include cadmium and chromium. Medical surveillance in addition
to that mentioned above is required for workers who may come in contact with these
contaminants. Blood cadmium analyses (cadmium and zinc protoporphyrin levels)
will be conducted before working in areas with high cadmium contaminant levels
(potential sources of contamination [PSCs] 41, 43, and 3) or in areas with a
potential for high cadmium levels where the work conducted could result in levels
above the permissible exposure limit (PEL). The same analyses will be conducted
after work at the site has been completed. Biological monitoring for chromium
will be conducted on all personnel who have a potential to be exposed to chromium

at levels above the action limits. This monitoring will be conducted before
working in areas with actual or potentially high concentrations of these
contaminants as well as after work at the site has been completed. More

information on this medical surveillance can be found in Appendix B of this HASP.
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2.0 SITE CHARACTERIZATION AND TASK ANALYSTS

2.1 SITE HISTORY AND LAYOUT. Naval Air Station (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 downtown Jacksonville.

Operable Unit (OU) 2 has been primarily used for NAS wastewater treatment. A
secondary use has been for firefighting training. OU 2 soil and groundwater may
have been impacted by operations of the wastewater treatment plant (WWTP) and
fire-fighting exercises. Six PSCs have been identified at OU 2 and are described
below.

2.1.1 Former Fire-Fighting Training Area (PSC 2) This area consists of an
approximately 120-foot-diameter unlined circular pit. An estimated 6,000 gallons
of fuel were burned annually. This area is currently scheduled for remediation
and source removal.

2.1.2 Wastewater Treatment Plant (WWTP) Sludge Disposal Area (PSC 3)
Approximately 20,000 tons of domestic and industrial sewage sludge, reportedly
containing metals and organic compounds, were disposed of at PSC 3 from 1962 to
1980. The 15-acre area consists of two approximately equal parcels divided by
an access road. No written records exist regarding quantities, locations, and
the timing of sludge disposal in the two parcels. Some sampling has occurred in
this area as a result of a focused remedial investigation.

2.1.3 Pine Tree Planting Area (PSC 4) This area originally consisted of an area
south of the WWTP. From 1968 to 1975, this area reportedly was used for disposal
of wastewater treatment plant sludge, asbestos, and petroleum products. Sometime
after 1975 this area was planted with pine trees. The east to west area parallel
to the taxiway was added to this PSC.

2.1.4 Domestic Waste Sludge Drying Beds (PSC 41) The domestic waste sludge
drying beds, constructed in 1970 to receive sludge from the anaerobic digester,
operated until 1987. The system consists of five unlined beds, each measuring
50 by 50 feet, and received both domestic and industrial sludge. In 1987, USEPA
classified the domestic waste sludge drying beds as a surface impoundment operated
to treat Resource and Recovery Act (RCRA)-listed hazardous waste F006, which is
wastewater treatment sludge from electroplating operations, and F019, which is
wastewater treatment sludge from the chemical conversion coating of aluminum (40
CFR 261). The domestic waste sludge drying beds were permanently removed from
service on June 10, 1987, with the remaining sludge removed and taken to an
authorized landfill in 1991. This area is currently scheduled for remediation
and source removal.

2.1.5 Industrial Waste Sludge Drying Beds (PSC 43) The industrial waste sludge
drying beds (PSC 43) were constructed in 1980 to dewater industrial wastewater
treatment sludge from electroplating operations. Approximately 8,250 gallons of
dried sludge were excavated annually from the drying beds. The USEPA classified
the industrial waste sludge drying beds as a surface impoundment operated to treat
RCRA-listed hazardous waste F006, which is wastewater treatment sludge from
electroplating operations, and F019, which is wastewater treatment sludge from
the chemical conversion coating of aluminum (40 CFR 261). The industrial waste
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sludge drying beds were permanently removed from service in November 1988, with
the remaining sludge removed and taken to an RCRA-authorized landfill in 1991.
This area is currently scheduled for remediation and source removal.

2.1.6 WWTP Effluent Polishing Pond (PSC 42) The polishing pond was built in 1970
to provide final clarification for approximately 2.3 million gallons per day of
combined domestic and industrial wastewater-treated effluent, prior to
chlorination and discharge to the St. Johns River. USEPA classified the polishing
pond as a surface impoundment operated to treat RCRA-listed hazardous waste F006,
which is wastewater treatment sludge from electroplating operations, and F019,
which is wastewater treatment sludge from the chemical conversion coating of
aluminum (40 CFR 261). The pond was permanently removed from service on May 23,
1987, and is currently filled with water. This area is currently scheduled for
remediation and source removal.

2.2 TASK AND ACTIVITY DESCRIPTIONS. The RI field sampling event will include
the following tasks:

. site walkovers,

. topographic surveys,

. ecological inventories,

. surface soil sampling,

. subsurface soil sampling,

. sediment and surface water sampling,

. collection of geotechnical information with cone penetrometer testing
equipment using direct push technology (DPT),

. groundwater sampling using a hydrocone,

. monitoring well installation,

. collection of groundwater samples from monitoring wells, and

° groundwater pumping test.

The hazardous substances, risks, and protective measures identified and described
in Chapter 3.0 apply to all these tasks.
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3.0 HAZARD AND LEVEL OF PROTECTION EVALUATION

3.1 HAZARDOUS SUBSTANCES. Based on the available data, the COCs known or
suspected to be present onsite, along with any established exposure limits for
those substances, are listed in Tables 3-1 and 3-2. These tables contain the COCs
common to all locations within the OU as well as a breakdown of COCs by PSC.

3.2 SITE RISKS. Site risks are chemical or physical hazards that may be
encountered when performing the tasks identified in Chapter 2.0 of this HASP.
These potential hazards may be directly associated with the health and/or safety
or personnel working at OU 2. A brief description of each is given below. It
should be noted that this list may change as more information about the site is
available.

3.2.1 Health Hazards Personnel may be exposed to volatile, semivolatile, and/or
inorganic contaminants, including cadmium and chromium. Available hazardous
substance information forms (Chemical Hazards Response Information System [CHRIS)
data sheets) for most COCs are contained in Appendix C of this HASP. All
anticipated activities at this site will be conducted in unconfined areas. This
will help minimize the chances of exposure of onsite personnel to high vapor
concentrations of any contaminants.

3.2.2 Safety Hazards Safety hazards include those hazards that personnel may
be exposed to that are unrelated to hazardous waste. These include hazards such
as heat stress, operation of and presence around heavy equipment, lifting of
objects, vehicle traffic, and snake bites. Extreme caution should be exhibited
by all personnel while conducting work around drill rigs, backhoes, and other
heavy equipment. During hot days, personnel should take time to drink fluids and
cool off to avoid overheating and symptoms related to heat stress. Heavy objects
should be lifted with caution. Personnel should assist one another when moving
heavy objects or use the appropriate equipment to accomplish these tasks. During
all site activities, personnel should be aware of the possibility of encounters
with poisonous snakes.

Power substations, powerlines, underground utilities, and underground pipelines
are to be avoided during drilling operations. Necessary work permits for
activities will be obtained from the Public Works Department or the appropriate
department (e.g., fire department). Safety hazards and methods to reduce employee
exposure to hazardous substances is addressed in the following chapters of the
CLEAN program HASP dated March 1991: Chapter 6.0, Personal Protective Equipment;
Chapter 7.0, Monitoring Equipment; Chapter 9.0, Work Practices; Chapter 12.0,
Temperature Extremes; Chapter 13.0, Decontamination; and Chapter 14.0, Emergency
Planning.

3.2.3 Health and Safety Assessment Based on the available information (nature
of the work, potential onsite chemicals and their properties, exposure limits,
etc.), hazards associated with conducting the described field work are considered
to be moderate to low, assuming appropriate health and safety practices are
maintained.
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Table 3-1
Contaminants of Concern for Operable Unit (OU) 2
Health and Safety Plan
Naval Air Station Jacksonville
Jacksonwville, Florida
Constituent Maximum' PEL/TLV Media’
Reported Concentrations

Volatile Organic Compounds {VOCs)
Benzene NA 1 Groundwater
1,1-Dichloroethane 0.187 100 Groundwater
1,1,1-Trichloroethane 0.014 350 Groundwater
Tetrachloroethane - : 0.001 1 Groundwater
Trichloroethene 0.045 50 Groundwater
Tetrachloroethene 0.015 25 Groundwater
Toluene 0.054 100 Groundwater
Methylene chloride 1.3 50 Groundwater
Methyl ethyl ketone 0.016 200 Groundwater
Vinyl chloride NA 1 Groundwater
Xylene NA 100 Groundwater
Semivolatile Organic Compounds {(SVOCs)
Phenol i.5 5 Groundwater
Cresol 0.4 5 Groundwater
' Groundwater, surface, water, soil, or air.
Notes: Concentrations are reported in milligrams per liter.

PEL = permissible exposure limit.

TLV = threshold limit value.

NA = not applicable.
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Table 3-2
Contaminants of Concern for Potential Sources of Contamination (PSCs)
2, 3, 41, 42, and 43
Health and Safety Plan
Naval Air Station Jacksonville
Jacksonville, Florida
A 1 2
Constituent Reponehgaémlcl:::'ntrations mg/;vy?ppm) Media®
PSC 2 Volatile Organic Compounds
Ethylbenzene 7 435 (100) Soil
2-Butanone 24 580 (200) Soil
4-Methyl-2-pentanone 550 Not available Soil
Xylene 35 435 (100) Soil
PSC 2 Semivolatile Organic Compounds
Dibenz(a,h)-anthracene 73 NA Soil
Chrysene - . 81 NA Soil
Pyrene 140 NA Soil
Benzo(g,h,i)-perylene 150 NA Soil
Benzo(k)fluoranthene 170 NA Soil
Indeno-(1,2,3cd)pyrene 170 NA Soll
Benzo(a)-pyrene 210 NA Soll
Benzo(b)fluoranthene 260 NA Soil
2-Methyl-naphthalene 11,000 NA Soil
Naphthalene 4,100 50 (10) Soil
PSC 2 Pesticides and Polychlorinated Biphenyls (PCBs)
alpha-Chlordane 2.9 *0.5 [skin] Soil
gamma-Chlordane 36 *0.5 [skin] Soil
Dieldrin 13 0,25 [skin] Soil
4.4'-DDE 1 NA Soil
PSC 2 Inorganics
Aluminum 3,090 NA Soil
Arsenic 0.93 *0.010 Soil
Barium 121 0.5 Soil
Cadmium 7.2 0.2 Soil
Chromium 17.6 0.5 Soil
Copper 90.9 1.0 Soil
Lead 133 0.05 Soil
Manganese 24.3 1.0 Soil
Mercury 0.1 0.01 Soil
Zinc 260 NA Soil
PSC 2 Total Petroleum Hydrocarbons
TRPH 642 NA Soil
PSC 3 Semivolatile Organic Compounds
Phenol 230 19 (5) [skin] Soil
bis (2-Ethylhexyl)phthalate 390 NA Soil
Butylbenzylphthalate 390 NA Soil
Di-n-Octyl-phthalate 200 NA Soil
See notes at end of table.
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Table 3-2 (Continued)

Health and Safety Plan
Naval Air Station
Jacksonville, Florida

Contaminants of Concern for Operable Unit (OU) 2

H 1

Constituent '\;'Ra::om::; mg /In"l”(‘;pm) Media®

Concentration
PSC 2 Volatile Organic Compounds
Ethylbenzene 7 435 (100) Soil
2-Butanone 24 590 (200} Soil
4-Methyl-2-pentanone 550 Not Available Soil
Xylene 35 435 (100) Soil
PSC 2 Semivolatile Organic Compounds
Dibenz(a,h)anthracene 73 NA Sail
Chrysene 81 NA Soil
Pyrene 140 NA Soil
Benzo(g,h,i)perylene 150 NA Soil
Benzo(k)fluoranthene 170 NA Soil
Indeno(1,2,3cd)pyrene 170 NA Soil
Benzo(a)pyrene 210 NA Soil
Benzo(b)fluoranthene 260 NA Soil
2-Methyl-naphthalene 11,000 NA Soil
Naphthalene 4,100 50 (10) Soil
PSC 2 Pesticides and Polychlorinated Biphenyis (PCBs}
alpha-Chlordane 29 *0.5 [skin] Soil
gamma-Chlordane 3.6 *0.5 [skin] Soil
Dieldrin 13 “0.25 [skin] Soil
4,4-DDE 1 NA Soil
PSC 2 Inorganics
Aluminum 3,090 NA Soil
Arsenic 0.93 “0.010 Soil
Barium 121 0.5 Soil
Cadmium 7.2 0.2 Soil
Chromium 17.6 0.5 Soil
Copper 90.9 1.0 Soil
Lead 133 0.05 Soil
Manganese 24.3 1.0 Soil
Mercury 0.1 0.01 Soil
Zinc 260 NA Soil
PSC 2 Total Petroleum Hydrocarbons
TRPH 642 NA Soil

See notes at end of table.
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Table 3-2 (Continued)

Health and Safety Plan
Naval Air Station
Jacksonville, Florida

Contaminants of Concern for Operable Unit (OU) 2

imum’
Constituent l\gz);;n:eq mg /;Vl”(‘;pm) Media®
Concentration
PSC 3 Semivolatile Organic Compounds
Phenol 230 19 (5} [skin] Sail
bis(2-Ethylhexyl)phthalate 390 NA Soil
Butylbenzylphthalate 390 NA Soil
Di-n-Octylphthalate 200 NA Soil
PSC 3 Pesticides and Polychlorinated Biphenyls {(PCBs)
alpha-Chlordane 52 *0.5 [skin] Soil
gamma-Chlordane 4.9 *0.5 [skin] Soil
Dieldrin 140 *0.25 [skin] Soil
PSC 3 Inorganics
Aluminum 3,230 NA Soil
Arsenic 0.91 *0.010 Soil
Barium 33.1 0.5 Soil
Cadmium 5,540 ‘0.2 Soil
Chromium 12,200 0.5 Soil
Lead 1,060 0.05 Soil
Mercury 0.25 0.01 Soil
PSC 41 inorganics
Aluminum 2,560 NA Soil
Arsenic 61.1 40.01 Soil
Barium 451 05 Soil
Cadmium 134 ‘0.2 Soil
Chromium 5310 ‘0.5 Soil
Cobalt 20.7 0.05 Soil
Lead 252 0.050 Soil
Manganese 524 5 Soil
Mercury 12.2 0.01 Soil
Nickel 110 *1 Soil
Silver 110 0.01 Soil
Zinc 454 NA Soil
PSC 42 Semivolatile Organics
Phenol 52 19 (5) [skin] Soil
bis(2-Ethylhexyl)phthalate 1,800 NA Soil
Butylbenzylphthalate 200 NA Soil
Di-n-Octylphthalate 270 NA Soil
PSC 42 Pesticides and Polychlorinated Biphenyls (PCBs)
alpha-Chlordane 1.9 *0.5 [skin] Soil
gamma-Chlordane 1.5 *0.5 [skin] Soil

See notes at end of table.
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Table 3-2 (Continued)
Contaminants of Concern for Operable Unit (OU) 2
Health and Safety Plan
Naval Air Station
Jacksonville, Florida
imum’
Constituent l\:\t:)orteq mg /:;‘Vy/'(\;pm) Media®
Concentration
Dieldrin 5.8 0.25 [skin] Soil
PSC 42 inorganics
Aluminum 7,260 NA Soil
449,000 GW
Antinomy 30.7 0.5 GwW
Arsenic 28 0.01 GW
Barium 2,180 0.5 GW
Beryllium - . 18.9 *0.0005 GW
Cadmium 4,000 %0.2 Soil
14.6 Gw
Chromium 3,040 0.5 Soil
445 Gw
Lead 284 0.05 Soil
65 GW
Manganese 460 1 GwW
Mercury 1.9 0.01 GW
Nickel 147 “ GwW
Selenium 0.65 0.2 Soil
47 GW
Vanadium 580 NA GW
Zinc 23.7 NA Soil
426 GwW
Cyanide 0.58 5 Soil
PSC 43 Inorganics
Aluminum 7,950 NA Soil
Barium 604 0.5 Soil
Cadmium 223 *0.2 Soil
Chromium 47,700 0.5 Soil
Lead 1,220 0.05 Soil
Manganese 4,650 1 Soil
Nickel 1,540 1 Soil
Silver 256 0.01 Soil
Zinc 1,130 NA Soil
See notes at end of table.
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Table 3-2 (Continued)
Contaminants of Concern for Operable Unit (OU) 2

Health and Safety Plan
Naval Air Station
Jacksonville, Florida

Maximum'
Constituent Reported
Concentration

TWA?

Media®
mg/m* (ppm) '

"Maximum reported concentration expressed in milligrams per liter (mg/£) for water and milligrams per kilogram
(mg/kg) for soil.

*The most conservative of National Institute of Occupational Safety and Health (NIOSH), Occupational Safety and
Health Administration (OSHA), or American Conference of Governmental Industrial Hygienists (ACGIH) permissible
exposure limit/threshold limit value ({taken from the NIOSH Pocket Guide to Chemical Hazards, June 1990).
*Groundwater, surface, water, soil, or air.

*Considered to be an occupational carcinogen by NIOSH.

Notes: mg/m® = milligrams per cubic meter.
ppm = parts per million.
PSC = potential source of contamination.
NA = not available.
GW = groundwater.
DDE = dichlorodiphenyldichloroethene.
TRPH = total recoverable petroleum hydrocarbons.
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3.3 PROTECTIVE MEASURES. The following are the protective measures that will
be used at the site when feasible. These include engineering controls and
appropriate levels of personal protection.

3.3.1 Engineering Controls Engineering controls will be used whenever feasible
and will include methods to minimize dust exposure whenever appropriate.
Engineering controls are described in more detail in Chapter 5.0 of the CLEAN
program HASP dated March 1991.

3.3.2 Levels of Protection Because OU 2 is a conglomeration of several PSCs,
the levels of protection may vary depending on the location and type of work.
At PSCs 41, 42, 43, and 3 the initial level of protection is level D protection
and modified level D protection for nonintrusive and intrusive activities,
respectively. Modified level D protection is level D protection with the addition
of a Tyvek™ suit. Modified level D does not include respiratory protection.
Paper Tyveks™ may be used to fulfill this requirement. At PSCs 2 and 4, the
initial level of protection is level D protection for all activities.

These levels of protection will only be used when the following is true: (1) the
atmosphere contains no unknown hazard, i.e., all atmospheric contaminants have
been positively identified, (2) all potential airborne contaminants can be
monitored, and (3) work functions preclude splash, immersion, or the potential
for unexpected inhalation or contact with hazardous levels of any chemical.
Higher levels of personal protection will be used as dictated by conditions
discovered in the field and as directed by the HSO. Guidance on selection of the
level of personal protection is provided in Paragraph 3.4.1.2 of this HASP and
in Chapter 6.0 of the CLEAN program HASP dated March 1991.

3.4 MONITORING. It is intended that real-time monitoring instrumentation will
be used to monitor the work enviromment to determine the appropriate level of
protection for the site team. (Real-time monitoring instrumentation refers to
instruments that allow for instantaneous readings.) Additionally, both historical
and current maximum soil concentrations will be wused as a criterion for
determining the appropriate level of protection as information is available.
Monitoring will include, but is not limited to, air sampling and personal
monitoring.

3.4.1 Air Sampling To the extent feasible, the presence of airborne contaminants
will be evaluated through the use of direct reading instrumentation. Information
gathered will be used to evaluate 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.

3.4.1.1 Air Sampling Equipment The following air sampling equipment will be
used, as required, at all PSCs associated with OU 2 during the Remedial
Investigation (RI). All calibration and maintenance will occur in accordance with
the manufacturers’ specifications or Chapter 7.0 of the CLEAN HASP dated March
1991.

1. flame ionization detector (FID)
2. Draeger pump with benzene tubes
3. respirable dust meter (RDM)
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4. lower explosive limit (LEL/O,) meter

A HeathTech™ total organic vapor analyzer (OVA) equipped with an FID will be used
to detect volatile organic compounds (VOCs) present in the atmosphere. This
instrument is commonly used onsite to estimate the presence of VOCs for purposes
of personnel protection, well screen placement, and selection of samples for
further analyses.

A Draeger pump is a bellows-type pump used to draw a known volume of air through
a colorimetric detector tube, The contaminant in the air reacts with the
indicator chemical, producing a stain the length of which is proportional to the
contaminants concentration. Based on the known and suspected COCs, at a minimum,
benzene colorimetric tubes will be available for use during the RI.

An RDM will be used at the site in areas where semivolatile contamination and dry
dusty conditions exist. This instrument will be used to help determine the
presence of airborne particulates that may contain harmful concentrations of GOCs.

An LEL/O, meter monitors for combustible gases and oxygen. It can be used to
determine if an area contains concentrations of combustible gases or a depletion
of oxygen. The instrument readings are the percentage of the lower explosive
limit (LEL) and the percentage of oxygen.

3.4.1.2 Guidance for Selecting Level of Protection During the RI, work will be
performed at all six PSCs. As a result, the levels of protection may vary
depending on the location and type of work. Below is a guide for determining the
level of protection necessary for the tasks anticipated at OU 2. The equipment
mentioned above will be used to monitor the work areas, particularly the breathing
zones, of all personnel. Additionally, some special precautions and action levels
are provided, based on the location of the work. These guides may be used as the
basis for upgrading from the protection levels specified in Subsection 3.3.2. and
may also be used as the basis for downgrading from an elevated level of
protection. Any changes in level of protection should be done in accordance with
this guide and under the direction of the HSO.

Protection from VOCs: At any location within OU 2, if the OVA detects a steady
measurable quantity of organic vapors above background at the source, upgrade to
modified Level D. If the OVA detects a steady measurable quantity of organic
vapors above background in the breathing zone, begin monitoring with a benzene
0.5/c draeger tube. If the benzene tubes indicate benzene concentrations are
> 0.5 part per million (ppm), an upgrade to level C protection is required. If
the benzene tube indicates benzene concentrations are < 0.5 ppm, continue work
at modified level D protection. If the benzene concentrations are < 0.5 ppm, but
the OVA reads between 25 and 170 ppm, upgrade to Level C. If benzene
concentrations exceed 10 ppm in the breathing zone, Level B is required.

Protection from Semivolatiles: The RDM will be at the site in areas where
semivolatile contamination and/or dry dust conditions exist. In areas where there
are no elevated levels of cadmium or chromium, upgrade to level C will occur if
the RDM reads > 2.5 milligrams per cubic meter (mg/m%).

Protection from Cadmium: In areas (PSC 42, 43, and 3) where elevated levels
of cadmium, above the PEL, are known or are suspected to be present, an upgrade
to level B protection is required when the RDM readings reach or exceed 45 mg/m’,
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specifically at PSCs 3 and 42. This PPE upgrade to level B is required because
at this dust level there is a potential for cadmium levels to exceed the OSHA
maximum use concentration of 0.25 mg/m® for cadmium when using a full face
cartridge respirator (i.e., there would be a potential for cadmium breakthrough
if level C protection were used at this dust level). This is based on maximum
cadmium levels found of 5,540 milligrams per kilogram (mg/kg) at PSC 3. The
formula to calculate the action limit from Level C protection to Level B
protection is as follows:

0.25 mg/m3 x 1,000,000 parts + (maximum concentration in soil) = action limit
(mg/ma)

The action levels calculated above include all contaminants at the site. If the
dust monitor indicates dust is present at greater than or equal to 5 mg/m®, the
field team will withdraw from the site.

If cadmium concentrations are above 250 ppm in the soil, there is a potential for
breathing zone levels to exceed the OSHA action limit of 0.0025 mg/m® based on
the planned activities and conditions at the site. If historical analytical data
indicate specific sampling locations have a potential to exceed this value or if
these conditions are encountered during the sampling event, the HSO should contact
the HSS and upgrade from level D protection to level C protection. Level C
protection may be required as the initial level when working in an area with high
cadmium levels or a potential for high cadmium contamination. '

Protection from chromium: In areas (PSCs 42, 43, and 3) where elevated
concentrations of chromium are known or are suspected to be present, an upgrade
to level B protection is required when dust readings reach or exceed 524 mg/m’,
specifically at PSC 43. This upgrade from level C protection to level B
protection is required because at this dust level there is a potential for
chromium levels to exceed the OSHA maximum use concentration when using a full
face cartridge respirator (i.e., there would be a potential for chromium
breakthrough if level C protection were used at these dust levels). This is based
on the maximum chromium levels found at PSC 43 of 47,700 mg/kg. This action level
is calculated using the following formula:

25 mg/m3 %z 1,000,000 = (maximum concentration in soil) = action limit (mg/ma)

If chromium levels in the soil are above 25,000 ppm, there is a potential for
breathing zone levels to exceed the OSHA action limit of 0.25 mg/m® based on the
planned activities and conditions at the site. 1If historical analytical data
indicate specific sampling locations have a potential to exceed this value or if
these conditions are encountered during the sampling event, the HSO should contact
the HSS of the action limit and upgrade from level D protection to level C
protection. Level C protection may be required as the initial level when working
in an area with high chromium levels or a potential for high chromium
contamination,

Protection from combustible gases and oxygen depletion: The LEL/O, meter will
be used at the site in areas where there is a potential for combustible gases to
be present. If the LEL/O, meter indicates combustible gases are at > 10 percent
of the LEL, only nonsparking tools should be used. If the meter indicates
combustible gases are at > 20 percent of the LEL, all work should stop and all
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personnel should evacuate the site. Additionally, if oxygen levels are < 19.5
percent, an upgrade to level B protection is required.

3.4.1.3 Guidance for Selecting Levels of Protection at the Specific PSCs
Following is a breakdown of the levels of protection based on the specific
location of the activities. This breakdown should be used in conjunction with
the above information. At no time should any change in the level of protection
occur without notifying the HSO.

Levels of protection for work at PSC 43
Level D is acceptable if:

+ the work is nonintrusive,

+ the FID reads less than or equal to background at the source and < 25 ppm
in the breathing zone, and

» the benzene 0.5/c Draeger tube reads < 0.5 ppm, or

« the RDM reads < 1.23 mg/m®, or

» the LEL/O, meter reads > 19.5 percent.

Modified Level D is required if:

» the work is intrusive (level D is acceptable if the work is nonintrusive),
« the FID reads < or = 25 ppm, and

« the benzene 0.5/c Draeger tube reads < or equal to 0.5 ppm, or
« the RDM reads < 1.23 mg/m®, or
+ the LEL/O, meter reads > 19.5 percent.

Level C is required if:

- the FID reads between 25 and 170 ppm, and/or

e the benzene 0.5/c Draeger tube reads between 0.5 and 10 ppm,
« the RDM reads > 1.23, or

» the LEL/O, meter reads > 19.5 percent.

Level B is required if:
¢« the FID reads = 170 ppm, or
« the benzene Draeger tube reads 0.5/c = 10 ppm, or
+ the RDM reads > 532 mg/m’®, or
» the LEL/O, meter reads < 19.5 percent.

In addition, stop work and evacuate the site if:

« the RDM reads > 5 mg/m’,
+ the LEL/O, meter reads = 20 percent.
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Levels of protection for work at PSCs 2, 4, and 41
Level D is acceptable if:

+ the FID reads less than or equal to background at the source, and
+ the benzene 0.5/c Draeger tube reads < 0.5 ppm, or

« the RDM reads < 2.5 mg/m®, or

+ the LEL/O, meter reads > 19.5 percent,

Modified Level D is required if:

+ the FID reads > background at the source but < 25 ppm in the breathing
zone, and

* the benzene 0.5/c Draeger tube reads < or equal to 0.5 ppm, or

« the RDM reads < 2.5 mg/m®, or

+ the LEL/O, meter reads > 19.5 percent.

Level C is required if:

+ the FID reads between 25 and 170 ppm, and/or

» the benzene 0.5/c Draeger tube reads between 0.5 and 10 ppm,
« the RDM reads = 2.5 mg/m’, or

+ the LEL/O, meter reads > 19.5 percent.

Level B is required if:

« the FID reads > 170 ppm, or
» the benzene 0.5/c Draeger tube reads = 10 ppm, or
» the LEL/O, meter reads < 19.5 percent

In addition, stop work and evacuate the site if:

+ the RDM reads > 5 mg/m’,
« the LEL/O, meter reads = 20 percent.

Levels of protection for work at PSCs 3 and 42
Level D is acceptable if:

« the work is nonintrusive,

+ the FID reads less than or equal to background at the source but < 25 ppm
in the breathing zone, and

» the benzene 0.5/c Draeger tube reads < 0.5 ppm, or

« the RDM reads < 0.21 mg/m®, or

- the LEL/O, meter reads > 19.5 percent.
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Modified Level D is required if:

+ the work is intrusive (level D is acceptable if the work is nonintrusive),
« the FID reads < or = 25 ppm, and

+ the benzene 0.5/c Draeger tube reads < or equal to 0.5 ppm, or

« the RDM reads < 0.21 mg/m®, or

+ the LEL/O, meter reads > 19.5 percent.

Level C is required if:

e the FID reads between 25 and 170 ppm, and/or

» the benzene 0.5/c Draeger tube reads between 0.5 and 10 ppm,
« the RDM reads > 0.21 mg/m®, or

« the LEL/O, meter reads > 19.5 percent,

Level B is required if:

« the FID reads > 170 ppm, or
+ the benzene 0.5/c Draeger tube reads > 10 ppm, or
+ the LEL/O, meter reads < 19.5 percent.

In addition, stop work and evacuate the site if:

+ the RDM reads > 5 mg/m®, or
+ the LEL/O, meter reads = 20 percent.

3.4.2 Personal Monitoring Personal monitoring will be undertaken to characterize
the personal exposure of high risk employees to the hazardous substances they may
encounter onsite. Personal monitoring will be conducted on a representative basis
at PSCs 42, 43, and 3. Personnel who conduct a high risk work task will be noted
in field logs. This subsection gives a description of the personal monitoring
equipment that may be used as well as a guide for monitoring for cadmium and
chromium. Additional information concerning personal monitoring, if required,
is provided in Section 7.2 of the CLEAN program HASP dated March 1991.

3.4.2.1 Personal Monitoring Equipment The following personal monitoring
equipment will be used at the site. Use, maintenance, and calibration of this
equipment will be done in accordance with the manufacturers’ specifications.

* Gillian pump, with 37-millimeter (mm), three-piece, 0.8-micron, mixed
cellulose-ester acetate (MCE) filter cassettes

+ thermoluminescent dosimetry body badges, to be used by workers as
required

3.4.2.2 Guidance for Personal Monitoring for Cadmium and Chromium As indicated
in Chapter 2.0 of this HASP, the COCs known or suspected to be present onsite may
include cadmium and chromium. Below is a description of personal monitoring
required based on these specific COCs. These guidelines should be followed when
working in areas where these COCs are known or suspected to be present.

Monitoring for Cadmium Personal monitoring will be undertaken to characterize
the worker'’'s exposure to cadmium. This will be done by monitoring representative
employees for cadmium. Employee selection will be based on work task and duration
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of exposure. Sampling and analysis will be done in accordance with National
Institute of Occupational Safety and Health (NIOSH) methodology and is summarized
in Appendix D of this HASP. The HSS and HSM should be contacted prior to
sampling.

Monitoring for Total Chromium Personal monitoring will be undertaken to
characterize the worker exposure to chromium. This will be done by monitoring
representative employees for chromium. Employee selection will be based on work
task and duration of exposure. Sampling and analysis will be done in accordance
with NIOSH methodology and is summarized in Appendix D of this HASP. The HSS and
HSM should be contacted prior to sampling.

3.5 PERSONAL PROTECTIVE EQUIPMENT (PPE). The level of personal protection will
be determined based on the criteria previously defined in Sections 3.3 and 3.4
of this HASP. A description of the basic composition of the generally recognized
protective ensembles can be found in Appendix E of the ABB-ES generic HASP dated
June 1990. The specific components for any of the defined levels of protection
will be selected using that appendix as a guide. Additionally, the specific site
hazards and conditions may require the use of specific equipment. This equipment
may included respirators and other PPE. A description is given below.

3.5.1 Respirators All workers who wear a cartridge respirator must have been
fit-tested within the last year. Fullface cartridge respirators with a high
efficiency particulate air (HEPA) dust filter will be used if there is a potential
for cadmium levels to be above the action limits previously defined in Section
3.4. 1If, in addition to cadmium, organics are present at levels that require an
upgrade to level C protection, cartridges capable of filtering both cadmium and
organics (e.g., [GMC-H] type cartridges) will be used.

Fullface, cartridge respirators with an HEPA dust filter will be used if there
is a potential for chromium levels to be above the action limit previously defined
in Section 3.4. If, in addition to chromium, organics are present at levels that
require an upgrade to level C protection, cartridges capable of filtering both
chromium and organics (e.g., GMC type cartridges) will be used.

3.5.2 Other PPE Specific locations and tasks may require the use of distinctive
PPE appropriate for that task. These may include, but are in not limited to,
coveralls, gloves, steel-toed boots, boot covers, hard hats, escape masks, face
shields, two-way radios, protective eyewear, and snake guards, Specific
components for any level of protection will be selected based on a full assessment
of the potential site and activity hazards.

3.6 _RECORD KEEPING. Below is a breakdown of records that will be kept for onsite
personnel and activities. These include, but are not limited to, personnel
documentation, onsite monitoring, and day-to-day records. All records will be
made available to associates upon request.

3.6.1 Personnel Documentation Documentation of the following is required for
all onsite personnel:

* personal training including all training outlined in 29 CFR 1910.120,
« personal training including all training outlined in 29 CFR
1910.1027,

HASP_OU2.JAX
PMW.08.95 3-14



+ medical surveillance including that outlined in Section 1.4, and
+ respirator fit testing.

NOTE: The employer must certify that the employees have been trained and fit-
tested by providing a certification record of the above. Additionally, within
15 days of request, the medical surveillance records must be made available to
the employee.

3.6.2 Onsite Monitoring A copy of any monitoring should be kept by the HSO.
The HSM is required to maintain records of all cadmium monitoring conducted.
Therefore, a copy of the results of the monitoring will be sent to the HSM. In
addition to the results, the following information must be provided.

A. Dates, number, duration, location, and results of each of the samples
taken must be recorded. Included with this must be a description of the
sampling procedures used to determine representative employee exposure
where applicable.

B. A descriptidn of the sampling and analytical methods used and evidence
of their accuracy will be recorded.

C. The type of respiratory protective devices worn, if any, will be
recorded.

D. The name, social security number, company, and job classification of
all employees (or subcontractors) represented by the sample will be
recorded.

E. The environmental variables that could affect the measurement of employee
exposure (e.g., cold weather, frozen ground, no wind, warm day, dry soil,
or windy) will be recorded.

NOTE: These records will be maintained for the duration of employment plus 20
years, or for 40 years (whichever is longer). Medical surveillance records will
also be maintained for the same duration.

3.6.3 Day-to-Day Record Keeping A record of day-to-day activities should be kept
by the HSO. This may include, but is not limited to, the following:

» health and safety audit forms,

+ summaries of health and safety meetings,

+ HSO checklists for field operations,

¢ Medical Safety Data Sheets (MSDS) for onsite chemicals,
* OSHA's job safety and health protection notice,

» ABB-ES' daily health and safety audit form, and

e accident report forms.

In addition, a copy of the appropriate and required documentation will be provided
to the HSS and HSM.
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4.0 SITE CONTROL

4.1 ZONATION. The general zonation protocols that should be employed at
hazardous waste sites are described in Chapter 8.0 of the CLEAN program HASP dated
March 1991. Due to the nature of the work and the properties of the potential
chemicals found onsite, typical stationary exclusion, contamination reduction,
and support zones are not necessary or practical at all locations. Therefore,
where appropriate, a "floating" exclusion zone in the perimeter of the sampling
site will be established to eliminate access to the area by individuals not
working on the project or involved in the assessment work. The perimeter will
be at least 30 feet in radius and moved accordingly as the assessment points are
moved,

Zonation for waste sites and "floating" decontamination stations are described
in the ABB-ES generic HASP in Part II, Appendix G and Appendix L. A stationary
small equipment decontamination area will be established adjacent to the field
trailer. A diagram of the decontamination pad is provided in the OU 2 field
sampling plan. The purpose of the decontamination pad is to provide a central
area for the decontamination of field sampling equipment, vehicles, and large
field equipment (tractors, drill rigs, trucks, etc.).

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

HELP three short blasts ( . . . )

EVACUATION three long blasts ¢ )

ALL CLEAR alternating long and short blasts «_ .

The air horn will be kept in the exclusion zone or support =zone. Site

communication and work practices are discussed in more detail in Part II, Appendix
H of the ABB-ES generic HASP dated June 1990.

4.3 WORK PRACTICES. General work practices to be used during the OU 2 RI
activities are described in Chapter 9.0 of the CLEAN program HASP dated March
1991. Furthermore, workers will be expected to adhere to the established safe
work practices for their respective specialties and trades. Weather conditions,
protective gear, and peripheral activities can make the need for caution more
acute, All work at OU 2 will be conducted according to these established
protocols and guidelines for the safety and health of all involved. Specific work
practices necessary for this project or those that are of significant concern are
described below.

. Work and sampling will be conducted in level D or modified level D clothing
and equipment, unless site-specific conditions are discovered that require
a higher level of personal protection.

. In any unknown situation, always assume the worst conditions and plan
accordingly.
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. Smoking, eating, or drinking in the work area and before decontamination will
not be allowed.

o Avoid overexertion and heat stress. Work breaks should be planned to
prevent stress-related accidents or fatigue. All guidelines outlined
in Chapter 12.0 of the CLEAN program HASP should be followed.

. Personnel must be aware that chemical contaminants may mimic or enhance
symptoms of other illnesses or intoxication. Avoid excess use of
alcohol or working while i1l during the field investigative assignment.
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5.0 DECONTAMINATION AND DISPOSAL

All personnel and/or equipment leaving contaminated areas of the site will be
subject to decontamination, which will take place in the contamination reduction
zone. The decontamination areas will consist of either the "fixed"
decontamination station located onsite for work conducted at OU 2 and/or the
"floating" decontamination stations as needed. General decontamination practices
are described in Chapter 13.0 of the CLEAN program HASP and in Part II of the
site-specific HASP in Appendix L.

5.1 PERSONNEL DECONTAMINATION. All personnel leaving the investigation area are
subject to decontamination. The decontamination procedures required will be
determined by the nature and level of contamination found at the sites. At a
minimum, site personnel will remove loose soil from boots and clothing before
leaving the site.

All workers MUST shower at the end of the workday if there is a potential for
cadmium levels to be above the PEL or if level C protective equipment is required
because of the cadmium concentrations. In the event that personal garments are
potentially contaminated with materials that contain cadmium, these garments will
be bagged and disposed of as described in Section 5.2. In addition, more thorough
decontamination procedures will be observed as dictated by site conditions.

5.1.1 Small Equipment Decontamination Small equipment will be protected from
contamination as much as possible by keeping the equipment covered when at the
site and 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
sampling events. All equipment that is taken out of the exclusion zone of an area
where there is a potential for cadmium levels to be elevated will be labeled as
follows: "DANGER. CONTAINS CADMIUM. CANCER HAZARD. AVOID CREATING DUST. CAN
CAUSE LUNG AND KIDNEY DISEASE." Small equipment decontamination is described in
more detail in Chapter 3.0 of the CLEAN program HASP dated March 1991.

5.1.2 Heavy Equipment Decontamination Drilling equipment will be protected from
contamination as much as possible by placing the equipment on plastic sheeting,
not the ground. The drill rig and associated drilling equipment will be cleaned
with high pressure water or high pressure steam followed by a soap and water wash
and rinse. Loose material will be removed by brush. The person performing this
activity will be at the level of protection used during the field investigation.
Heavy equipment decontamination is described in more detail in Chapter 13.0 of
the CLEAN program HASP.

5.2 COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS. All disposable
protective gear, decontamination fluids (for both persomnel and equipment), and
other disposable materials will be disposed of at the site. Disposable material
(e.g., gloves and Tyvek™ suits) will be bagged and disposed of properly. All PPE
possibly contaminated with cadmium will bear the following label:  "DANGER.
CONTAINS CADMIUM. CANCER HAZARD. AVOID CREATING DUST. CAN CAUSE LUNG AND KIDNEY
DISEASES." Collection and disposal of decontamination products are described
in more detail in Chapter 13.0 of the CLEAN program HASP.
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6.0 EMERGENCY AND CONTINGENCY PLAN

This chapter identifies emergency and contingency planning that has been undertak-
en for operations at this site. Most Sections of the HASP provide information
that would be used under emergency conditions. General emergency planning
information is addressed in Chapter 14.0 of the CLEAN HASP and in Part II,
Appendix M of the ABB-ES HASP. The following subSections present site-specific
emergency and contingency planning information.

6.1 EMERGENCY MEDICAL SERVICES AND FIRST AID. Prior to beginning the RI, contact
will be made with the local medical facilities to ensure that emergency department
physician coverage, decontamination capabilities, and available medical
specialists will be available. The hospital will also be briefed on the
availability of personnel health data and technical support through Environmental
Medical Resources, Inc.

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 would be by means of professional
emergency transportation; 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.

Onsite first aid equipment will include, but is not limited to, an industrial
first-aid kit and an eye-wash station. At least one person qualified to perform
first aid will be present onsite at all times during work activities.

6.2 CONTINGENCY PLANNING. The HSO has overall responsibility for adherence to
the designated safety precautions and assumes the role of onsite coordinator in
an emergency response situation. In addition, all onsite personnel will be
familiar with routes to the hospital. A list of emergency telephone numbers will
be posted in the trailer.

Emergency communication will be required to ensure positive preplanned
notification of emergency authorities in the event of episodes requiring
initiation of contingency plans. This communication is described in Part II,
Appendix M, of the ABB-ES generic HASP.

6.3 POTENTTIAL HAZARDS. In addition to the site hazards described in Chapter 3.0
of this HASP, other potential hazards commonly associated with hazardous waste
sites or specifically associated with OU 2 include (1) accidents, (2) inhalation,
contact, or ingestion of hazardous materials, (3) explosions, (4) fire, (5)
activities associated with current remedial activities, (6) activities associated
with the day-to-day operation of the WWIP, and (7) day-to-day base and taxiway
activities.

6.3.1 Accident All accidents will be handled on a case-by-case basis. Whenever
possible, decontamination will occur prior to administering any first aid. 1In
the event the person cannot go through the normal decontamination procedures, the
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medical facility and emergency medical response personnel will be notified and
advised to take proper safety precautions while treating and transporting the
victim. If the nature and degree of surface contamination at the location of the
injured person is low, emergency vehicles could reach the victim onsite without
undue hazard. If the emergency vehicles cannot reach the accident victim, ABB-ES
personnel trained for this type of response may transport the person to a location
accessible to the emergency vehicle.

6.3.2 CGContact and/or Ingestion of Hazardous Materials Although the designated
protective equipment is designed and established to minimize contact with
hazardous material, it is still possible to contact or ingest materials. In the
event that contact or ingestion occurs, standard first aid should be administered.
All contaminants should be flushed from the skin and eye washes should be readily
available for use as needed. 1In case of ingestion or significant contact with
a known substance, the local Poison Control Center and hospital should be notified
and the victim taken there immediately for further treatment and observation.

6.3.3 Explosion When possible, explosion hazards should be identified prior to
beginning work. This may include use of meters to detect potentially explosive
atmospheres, such as an LEL meter, and use of equipment that is explosion-proof
or intrinsically safe and nonsparking bronze, brass, or aluminum tools.

6.3.4 Fire A portable fire extinguisher will be available in the event small
fires occur. The appropriate fire extinguisher should be used according to the
type of burning materials it was designed to extinguish. If a fire starts,
workers should leave the area, unless they have been assigned fire-fighting
responsibilities. The fire department should be contacted immediately so that
properly trained and equipped firefighters can handle the situation.

6.3.5 Activities Associated with GCurrent Remedial Activities The remedial
activities currently transpiring and scheduled at OU 2 can present a variety of
potential hazards. Communication with the Remedial Action Contractor’s (RAC's)
HSO will occur on a routine basis to coordinate onsite activities.

6.3.6 Activities Associated with the Day-to-Day Operation of the WWTP The day-
to-day operations of the WWTP can present unique hazards. These include chlorine
gas leaks, biological hazards, and equipment hazards. Personnel should not enter
the WWTP or any of its treatment units immediately. Communication with WWTP
personnel should occur to coordinate activities and understand further the
potential hazards and contingencies associated with the WWTP.

6.3.7 Day-to-Day Base and Taxiway Activities At no time should any personnel
interfere with base operations. This includes avoiding restricted areas such as
the taxiways, the present firefighting training area, and any other area
determined to be or marked as restricted.

6.4 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATION. The site 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.
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6.5 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 determination of conditions warranting site evacuation, the work party will
proceed upwind of the work site and notify the security force, HSO, and the field
office of site conditions. If the decontamination area is upwind and greater than
500 feet from the work site, the crew will pass quickly through decontamination
to remove contaminated outer suits. If the hazard is toxic gas, respirators will
be retained. The crew will proceed to the field office (if upwind) or the
designated rally point to assess the situation. The respirators may then be
removed (if instrumentation indicates an acceptable condition). As additional
information is gathered by the field crew, it will be relayed to the appropriate
agencies, The advisability and type of further response action will be
coordinated and carried out by the HSO.
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7.0 ADMINISTRATION

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

CERTIFIED ABB-ES TEAM PERSONNEL:

Kelly Murray *+ Field Operations Lead
Elizabeth Messer %+ Health and Safety Officer
Brandon Raye *+ Field Technician
Ann-Marie Weaver *+ Project Assistant
Janet Burris Senior Risk Assessor
Mark Kauffman - - Senior Engineer/Technical Lead
Jesse Tremaine *+ Technical Expert
Fredrick Bragdon *+ Technical Expert/Technical Lead
> FIRST-AID TRAINED
+ CPR-TRAINED

7.2 HEALTH AND SAFETY PIAN (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 "~ Date
Health and Safety Supervisor " Date

7.3 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:
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7.4 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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7.5 EMERGENCY TELEPHONE NUMBERS.

NAS Jacksonville

Police Department

Rescue Service

Orange Park Medical

St. Vincents Hospital

Riverside Hospital

NAS Jacksonville Police

NAS Jacksonville 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: Elizabeth Messer

Task Order Manager: Peter Redfern
Regional HSS: DeBorah Wilder

ABB Envirommental HSM: Cindy Sundquist

EMERGENCY CONTACTS

Dr. David Barnes

ABB-ES (Maine)

ABB-ES (Florida)

USEPA Emergency Response
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(904)
(904)
(904)
(904)
(904)

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

(800)

(904)
(904)

911

911
267-8580
387-7395
387-7070
772-2661
772-3333

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

262-8200

656-1293
656-1293

(800) 341-0460 ext. 2657

(800)
(800)
(904)
(800)

229-3674
476-0460
656-1293
414-8802



ROUTES TO EMERGENCY MEDICAL FACILITIES. The primary source of medical

7.6

assistance for the site is:

Facility Name: Orange Park Medical

Address: 2001 Kingsley Avenue, Orange Park, FL.

Telephone Number: (904) 276-8580

Directions to primary source of medical assistance: (Figure 7-1)

First

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

17) heading south. Proceed south to Kingsley Avenue and take a right

heading west onto Kingsley Avenue. Proceed approximately 2 miles to Orange

Park Medical Hospital (on right).

alternative source of medical assistance:

Facility Name: St. Vincents Hospital

Address: 1800 Barrs Street, Jacksonville, FL

Telephone Number: (904) 387-7395

Directions to first alternate source of medical assistance: (Figure 7-1)

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 Park Street to Barrs Street and take
a _right. At the end of Barrs Street, on the right, is St. Vincents
Hospital.

Second alternative source of medical assistance:

Facility Name: Riverside Hospital

Address: 2033 Riverside Avenue, Jacksonville, FL

Telephone Number: (904) 387-7070

Directions to second alternate source of medical assistance: (Figure 7-1)

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 Street to Margaret Street and take
a right. Proceed on Margaret Street to Riverside. Riverside Hospital is
on _the Corner of Margaret Street and Riverside.
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APPENDIX A

TRAINING REQUIREMENTS FOR THE CADMIUM STANDARD



All workers with a potential for exposure to airborne cadmium must receive
training on the Cadmium Standard (29 Code of Federal Regulations (CFR) Part
A record must be maintained of the contents of the training program.
The training will be provided prior to the start of the job and annually

1910.1027).

Training Requirements for the Cadmium Standard

thereafter.

The training program will included the following:

1.

health hazards associated with cadmium exposure, with special
attention to the information in Appendix A of the Cadmium Standard;

the quantity, location, manner of use, release, and storage of
cadmium in the workplace;

engineering controls;

measures that can be taken to protect oneself from exposure to
cadmium;

the purpose, selection, fitting, and limitations of PPE and
respirators;

the purpose and description of the medical surveillance program; and

the contents of Section 29 CFR 1910.1027(m)(4) and its appendices.
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APPENDIX B

MEDICAL SURVEILLANCE FOR CADMIUM AND CHROMIUM



Medical Surveillance for Cadmium and Chromium

All medical surveillance provided by the employer must be done in accordance with
the criteria outlined in 29 Code of Federal Regulations (CFR) Part 1910.1027.
The specific requirements outlined in 29 CFR 1910.1027 supersede any information
given in this appendix.

As outlined in Occupational Exposure to Cadmium (OSHA 3136, 1992), published by
the U.S. Department of Labor, the employer must provide medical surveillance for
all employees who are exposed or have the potential to be exposed to cadmium and
chromium above the permissible exposure limit (PEL). The provisions for medical
monitoring include (1) providing medical examinations and biological monitoring
tests; (2) taking any necessary corrective actions required by monitoring results;
(3) ensuring that medical procedures meet Occupational Safety and Health
Administration (OSHA) recommendations and that employees are allowed to use
multiple physician reviews and alternative medical determination procedures, if
needed; and (4) giving to and obtaining from physicians the necessary information
and data to evaluate"an'employee's health status.

At a minimum, medical surveillance provisions require an initial limited pre-
placement examination, a periodic full medical examination within 1 year after
the initial examination and biennially thereafter, and annual biological
monitoring. The three required biological monitoring tests are urine, blood, and
beta-2-macroglobulin in urine. The recommended employer actions triggered by the
results of biological monitoring are identified in Appendix A of 29 CFR 1910.1027.

Medical examination and biological monitoring results may require employers to
reassess factors such as work practices, personal hygiene, smoking history and
status, respiratory protection, hygiene facilities, PPE, and engineering controls
and correct any deficiencies responsible for excess exposures.

All medical examinations and procedures required by this rule will be performed
under the supervision of a licensed physician (medical doctor) who has read and
is familiar with the health information provided in the preamble of the rule, the
regulatory text, and Appendices A, D, and F of the rule. Examinations and
procedures must be provided without cost to, and at a time and place that is
reasonable for, the employee.

Employers must notify employees of their right to seek a second medical opinion
after completion of the initial medical examination or consultation. The employer
and employee may agree upon the use of any alternate form of physician
determination, in lieu of more than one medical opinion (multiple physician
review), as long as the alternative is expeditious and equally as protective.

The employer must obtain a written, signed, medical opinion from the examining
physician that, to the extent relevant to the employee’s exposure to cadmium,
includes the following: (1) the physician’s diagnosis and any opinion on the
status of the employee’s medical condition that would place the employee at
increased risk from further exposure to cadmium, (2) the results of any employee
tests that reveal cadmium exposure, (3) any limitations on the employee work
activities, and (4) a statement by the physician that he or she has clearly and
carefully explained the important medical facts to the employee.
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Employers must temporarily remove employees from jobs with exposure to cadmium
at or above the action limit (AL) on each occasion that a physician determines
in a written medical opinion that the employee should be removed from cadmium
exposure, or where the employee’s biological monitoring results are so high as
to require medical removal. The physician may determine the need for medical
removal based on biological monitoring results, evidence of illness, inability
to wear a respirator, signs or symptoms of cadmium-related dysfunction or disease,
or any other reason deemed medically sufficient. When the removal is due to the
employee’s inability to wear a respirator, the removal need only be from jobs with
exposure to cadmium above the PEL.

The employer also must provide employees with the following:

. a copy of the physician’s written medical opinion within 2 weeks after
receipt,
. a copy of the employee’s biological monitoring results within 2 weeks after

receipt, and

. information that is given to the physician under the provisions of this rule
within 30 days of an employee’s request.

The employer also must establish and maintain an accurate medical surveillance
record for each employee to whom medical surveillance is provided. The medical
surveillance record must include the following information:

. the name, social security number, and description of the duties of the
employee;

o a copy of the physician’s written opinion;

o a copy of the employee’s medical history, the results of any physical

examination, and all test results that must be provided by this rule
including biological tests, X-rays, and pulmonary function tests and any
results that have been obtained to further evaluate any condition that might
be related to cadmium exposure;

o the employee’s medical symptoms that might be related to exposure to
cadmium; and

. a copy of the information provided to the physician as required under this
rule.

In accordance with the provisions of 29 CFR 1910.120, the employer must retain
the medical surveillance records for the duration of the employee's employment
plus 30 years.

The employer must make available either to the employee, or to anyone having the
written consent of the employee, within 15 days after a request, all required
medical records. After an employee’s death or incapacitation such records also
must be given within 15 days of a request to the employee’s family.

Similarly, the employer is responsible for the proper transfer of these records
when he or she ceases to do business.
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APPENDIX C

CHEMICAL HAZARDS RESPONSE INFORMATION SYSTEM (CHRIS)
DATA SHEETS



ARSENIC ARX

Common Synonyms Solid crystais Gray 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Arsenic, n"i.fﬂu.c 8.1 Flash Point Nol pertinent (See Hazard Assesament Handbook)
Gray arsenic L 62 Flammabie Limits In Alr; Not pertinent 1

Sinks in water. 63 Fire Extinguishing Agents: Small fres: dry

chemcal, carbon dioxide, water spray or
foarm: large fires: water spray, fog or

AVOID CONTACT WITH SOLID AND DUST. KEEP PEOPLE AWAY. foam. 1L HAZARD CLASSIFICATIONS
Wear self-contained e pressure breathing apparatus 8.4 Fire Extinguishing Agents Not to be
s nnn:.h:Idpmlecuve do(hm‘gc . dust Usect Not pertinent 11.1 Code of Federal Regulations:
lay upwil use water spray “knock down™ dut i
Stop discharge il possible. 8.5 Specisl Hazards of Combustion Poisor: B wat
isolate and remove discharged material. Products: Contain highly toric arsenic 112 NAS Hazard Rating for Bulk Water
Notfy local health and pollution control agencies. trioxide and P of . a N;r:upomuoc: Not ksted
Hazard Ciassification:
Arsenic gas, the most dangerous form of
Can be heated to bum in air. i i B Category Ciassification
POISONOUS GASES ARE PRODUCED IN FIRE. arsenic. is produced upon contact with an Health Hazard (Bt} 3
Wear satf-contained positive pressure treathing apparaius acid or acid fumes. ity (Red) 2
and full protective ciothing. 6.8 Behavior in Firsx Bums to produce dense
Extnguish small fires: dry chemical, carbon dioxide. white fumes of highly tnoc arsenic Roacwny (L. J——
Fire water spray of 10am; large fres: water spray, fog or foam. Vioxide.

8.7 Ignition Tempersture: Not pertinent
6.3 Electrical Hazard: Data not svailable
{

CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY

DT OUS IF INHALED 7.1 Resctivity With Water: No resction
Move victim ‘o fresh ax. - 72 Ramwwuﬂm
IF IN EYES OR CN SKIN, immediaiely flush with running wstier incompatible with Dnc.

for at ieast 15 minutes; hotd eyeiics cpen if necessary 7. Stability During Transport Stable
It breatning has stopped. give artficial resprason. 74 A tor and

If breatning s diticut, grve oxygen.
Caustics: Not pertinent

SOLID .
POISONOUS F SWALLOWED. 7.5 Potymerizatiorc Not pertinent
7.8 inhibitor of Polymertzation:

Exposure IF IN EYES CR CN SKIN. flush with running water for at least
—————— s'I5 rnmu!e;o'\o&d ayelds open A n esgary Not pertinent
IF SWALLOWED and wictm is CONSCIOUS and has not vomited, nguce
o i sy af pecac ) 7.7 Molar Rato (Resctant fo
IF SWALL:WED and wieum 18 UNC\_NS\,'CUS CR HAVING CONVULSTNS. do Producty Data not svailabie
nothing 2xcept keep vicSm warm. 7.8 Reactivity Group: Data not available

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

EHects of Jow concentraions on aquatic ife is unkncwn. Soud
Water *:‘:Ym“m :’:‘"‘:_': ";"‘: intakes. 122 Molecuisr Weight 74.9216
. ~ea wigide ofnc.ais. 12.3 Boibng Point st 1 atm:
Poliution Notrly operators of neardy water inlaxes. LI35F = 813°C = BIE'K (sublimes)
124 Freazing Point Not pertinent
Criticad Tom, ture
1. RESPONSE TO DISCHARGE 1 LEL & WATER POLLUTION O 09G = 1076.2°K
(See Resp Methods | k) 2.1 Category: Poson 8.1 Aguatic Toxkcity: Data not availabie 128 Critical Pressure:

Issue waming - poison. 22 Clasx 6 82 Waterfowl Toxicity: Data not svailable 5027.4 psis = 3420 atm =

Restnct access 8.3 Blological Oxygen Demand (BODX 34.6 MN/m?®

Shauid be removed. None 127  Specific Gravity:

Chemical and physical treatment 8.4 Food Chain Concentration Potentiat 5.727 at 25°C (soid)
Bioaccumuiaied by fresh water and 128  Liquid Surface Tensiom Not pertinent
marine aquatic organisma. 129 Uquid Water Intertecial Tenslon:

Not pertinent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1210 Vapor (Gas) Specific Gravity:
Not pertinent
:_; ::ﬂ:::p:lmmy Clasa: Not listed :; m :::"(;- shipped): Sod 1241 Ratio of Hesta of Vapor (Gssk
13 IMO/UN Designstion: 6.1/1558 43 Odor: Data rot availabie Not pertinent
34 DOT ID Nox 1558 1212 Latent Heat of Yaporization:
35 CAS Reglstry No.: 7440-38-2 TRt pertnent
1213 NHest of Combustion: Not pertinent
12.14 MHeat of Decomposition: Not pertinent
12.15 Heast of Solution: Not pertinent
1218 Meat of Polymerization: Not pertinent
5. HEALTH BAZARDS 9. SHIPPING INFORMATION 12.25 Heat of Fusion: Deta not available
51 Personal Pr quip Wear seit ved positive pr breathing apparatus and 9.1 Grades of Purity: Crude, 90-95%; 1228 Limiting Yaiue: Data not available
full protective clotung. Rafined, 99%; Semiconductor, 1227 Reid Vapor Pressurs: Data not availabie
52 Symptoms Following Exposure: Poisanous by inhalation of dust or by ingestion. Regariess of 99.999%

exposure routs, symploms in most cases are characteristic of severs gastritis or gastroenteritis. 9.2 Storage Temperature: Ambrent

All chemical forms of arsenic eventually produce similar toxic effects. Symptoms may be 9.3 inert Atmosphers: Not fisted

delayed. 9.4 Venting: Not pertinent

53  Trestment of Exposure: Get medical aflention after any exposure 1o this metal. INHALATION:
Move victim 1o fresh air. f breathing has stopped. give artificial respiration. if breathing L]
ditficult, give oxygen. EYES OR SKIN: Immedistety flush with runming water for at least 15
minutes; hold eyelids open i appropriate. Use soap and water 1o clean skin. Aemove and
isolate contaminated clotning and shoes. INGESTION: If the victim is alert and has not vomited,
induce vomiting with syrup of ipecac.

54 Threshoid Limit Value: 0.2 mg/m?

S5  Short Term inhaiation Limha: Data not available

58 Toxicity by Ingestion: Data not available

5.7 Late Toxicity: Human carcinogen. Causes mutagenic, reproductive and tumorigenic effects along |
with damage 1o the gastrointestinal tract and degeneration of the liver and kidneys. 6 FIRE HAZARDS (Continued)

5.8  Vapor (Gas) Irritant Charncteristics: Data not available 6.9 Buming Rate: Not pertinent

5.9 Liquid or Solld lrritant Characteristics: Data not svailable .10 Adiabatic Flame Temperuturs: Data not available

510 Odor Threshold: Data not available 6.11 Stoichiometric Alr to Fuel Ratio: Data not available

S.11 IOLH Value: Dala not svailable 6.12 Flame Temperature: Data not available
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ARX ARSENIC

12.17 12.18 12.19 12.2
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. o British thermal
Temperature Pounds per cubic Temperatur British thermal Temperature P Temperature .
(gegprees F) fo%t (deQEeeas,mﬂe unit per pounda-F (degeeees F) ”n'st""‘:h per hour- (degaees F) Centipoise
quare foot-F
N
o o o (o]
T T T T
P P P P
E E E E
R R R R
T T T T
I | | |
N N N N
E E E E
N N N N
T T T 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 Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
1 N N N
N (o] o} o
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[0}
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BENZENE

BNZ

10. HAZARD ASSESSMENT CODE
(See Haxard Assessmen! Handbook}

A-T-U-V-W

11, HAZARD CLASSIFICATIONS

11.1 Code of Federa! Regulations:

Fiammable hgwd

11.2 NAS Hazard Rating for Bulk Water

Transportation:
Category

Rating

Health
Vapor Irritant....
Liquid or Sohg Imiant

Water Polution
HUMaN TOXICY..overorecermesriiee 3
Agquatic Toxaty

Aesthetrc Etfect. 3
Reactvity

Other Chemitals .......ooooocuns 2

Water ... 1

Selt Reacuon 0

11.3 NFPA Hazard Classificabon:

Category Classification
Health Hazarc (Bive) 2
Fiammabilty (Red) 3
Reactwity (Yeliow) 0

Common Synonyms Walery liqud Cooness Gasoing-ine 0007 6. FIRE HAZARDS
Benzot " .
Benzole 6.1 Flash Point: 12°F CC.
. E . 6.2 Fammable Limits in Alr 1.3%-7.8%
oats onp;:l!e’; ‘?;mb‘e. #miating vapor 15 produced Freenng 6.3 Fire Extinguishing Agents: Dry chemizal.
10am, of carbon dioxide
€4 Fire Extinguishing Agents Not to be
Avoxs coniazt wit bauid and vapor. Keer peodé eway Used: Waler may be inefleclive
Wea’ gogpes anc self-contaneC breathing actataiss
Shat Off 1g~ia- sowrces and Call fire Depanmen 6.5 Specia! Hazards of Combustion
Stop disch I possible Products: Not pertinent
Stay upwinz 2nC use water spray 10 “KPOCTK Cown v EDY 6.6 Behavior in Fire: Vapor is heavier than av
isolale enc remove discharged malenial. .
Notity loca: hea't™ anc poliution contro! egenoes snz may travel considerable distance 10 2
source of igndion and flash back
LAMMABLE 6.7 igniton Temperature: 1087°F
Flashback aldng vapor trait may Dozt 6.8 Electncal Hazard: Class 1. Group D
Vapor may explode ff gruled m an encioseC area. 6.9 Burning Rate: 6.0 mm/min.
wea+ goggies and sel-conianel eain ng apparaius i .
a—— Extmgissh wilh Ory Chemiza’ 1237, & £2207 GI0XIDe 6.10 Adisbstic Fiame Temperature:
Fire Water may be ineftective o~ Ire Datz not avaiable
Coot exposed conlainers wit water 6.11 Stoichuiometric Air to Fuel Ratio:
Saz not avalable
6.12 Flame Temperature: Data not available
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
VAPOR
jriating 10 eyes, nose ang thral. 7.1 Reactivity w.nn Water: No |eacl}»on
b 1t inhaled. will cause heasathe. orthicJl breathing, OF l0ss of CONSCIO.SesS 7.2 Reactivity with Common Materiala: No
7 ove to tresh ar reazton
I reattung has Stopped. ove aThCia resd alion.
v :weathg 1s oitficull, gve crvgen 7.3 Stabiity During Transport: Stadle
7.4 Neutralizing Agents for Acids and
Liouip ics: N
Irmtaling to skin and eyes. Cluulcn: f:! perinent
Rarmtul if swallowed 7.5 Polymerization: Not perinent
Exposure Remove conigminaled Cic™ing 27 87088 7.6 Innibitor of Polymerization:
Fiush atected areas with prenly 0 maie .
12 IN EYES, hold evelids oper anc fius™ wini plenty of water Not pertinent
I£ SWALLOWED an¢ wicurm 18 SCONSIIQUS, have vicum gnink wate 7.7 Molar Ratio (Reaciant to
or milk, Product): Date not available
7.4 Reactivity Group: 32
12
12.1
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS
May be dangerous it it enters waler Miases
water Naﬁl‘y locai health and widine oticars 122
PO"U“OH Nouty operalors Of neartry waie: riases 12.3
12.4
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 128
(See P ds F ) 21 Category: Flammable houd 8.1 Aquatc Toxiclty:
Issue wa h flammabilif 22 Class: 3 £ ppm/6 hr/minnow/lethal/distilled 126
rreng-! ty
Resinct access water
2C ppm/24 hr/sunhish/TL,./1ap weler 127
2.2 Watertowl Toxicity: Data not available
8.3 Biologicsl Oxygen Demand (BODk 12.8
12 o/Ib, 10 days
8.4 Food Chain Concentration Potentiat 12.9
3. CHIMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERSTICS None
3.1 CG Compatibility Class: Aromatic 4.1 Pnysical State (as shippedf Louwd 1210
Hydrocarbon 42 Color: Colorless 1211
3.2 Formuia: CeHe 4.3 Odor: Aromatic; rather pleasa™ aromatic
2.3 IMO/UN Designation: 3.2/1114 odor; characlerisic odor 1212
3.4 DOTID No: 1114
3.5 CAS Registry No: 71-43-2
12.13
12214
S, HEALTH HAZARDS §. SHIPPING INFORMATION 1215
§.1  Personsl ive EQuip y vapor canisier, supplied air of & hose rmask: §.3 Grages of Purity: 12.16
hydrocarbon-nsoluble rubber of plastic gloves. chemical goggles of face splash sheexk Industria! pure 12.25
fhydrocarbon-insoluble 8pron such as neoprene. Thiophene-free 12.26
5.2 Symptoms Following Exposure: Dizziness. exciation. palior, followed by flushing, weainess, Nrirgtion 12.27
neadache, breathiessness, chest constriction. Coma and possible death. Industrial 80% ..
5.3 Treatmeni of Exposure: SKIN: flush with wales foliowed by soap and waler; remove Reagent

contaminated clothing and wash skin, EYES: fiush with plenty of water until imtation. subsides.
INHALATION: remove from exp i ly. Call a physician. IF breathing i rregular of
slopped. stan resuscitation, agminister orygen.

5.4 Threshold Limit Value: 10 ppm

5.5 Short Term inhalation Limits: 75 ppm for 30 min.

5.6 Toxicity by Ingestion: Grade 3; LDse = S0 10 500 mg/hg

57 Late Toxicity: Levkemia

§8 Vapor (Gss) irritant Characieristics: If present in high concentrations, vapors may cause
¥ritation of eyes or respiratory sysiem. The ettect is temporary.

5.9 Liquid or Solid Irritant Characteristics: Minimum hazard. It spilied on clothing and ahowed 10
remain, may cause smarling and reddening of the skin.

5.90 Odor Threshoid: 4.68 ppm

5.11 (DLM Valus: 2.000 ppm

9.2
93
8.4

inert Atmosphera: No requirement
Venting: Pressure-vacuum

PHYSICAL AND CHEMICAL PROPERTIES

Physica! State a1 15°C and 1 aim:

Liqud
Molecular Weight 7£.11
Bolling Point at 1 atm:

176°F = 80.1°C = 353.3°K
Freezing Point

420'F = 55°C = ¢78.7°K
Critical Tempersturs:

562.0°F = 286.9°C = 562.1°K
Critica! Pressurs:

710 psia = 48.3 avm = 4.89 MN/m?
Specific Gravity:

0.676 81 20°C (hquadl)

Liquid Surtace Tension

26.9 dynes/cm = 0.0285 N/m at 20°C
Liquid Water Intertacial Tension:

35.0 dynes/cm = £.035 N/m 8t 20°C
Vapor (Gas) Specific Gravity: 27
Ratlo of Specific Heats of Yapor (Gask

1.081
Latent Heat of Vaporization:

168 Blu/ib = 54.1 callg =

3.94 X 10° J/ng
Heat of Combustiorz — 17,460 Btu/I

= —9698 cal/g = —406.0 X 10° J/kg
Heat of Decomposition: Not pertinent
Heat of Solution: Not perunent
Heat of Polymerizatiort Not pertinent
Heat of Fusion: 30.45 cal/g
Limiting Value: Dats not available
Reid Vapor Pressurs: 3.22 psia

NOTES

JANUARY 1981




BNZ BENZENE

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. b . British thermal
Temperature Pounds per cubic Temperature | British thermal unit Temperature g Temperature -
(degeees [3) 10%? (degeees 5} ] per pound-F (degpr'ees F) ung;gg:\e;}gro{‘:gur- (deg;.zees 5] Centipoise
55 55.330 45 .394 75 .988 55 724
60 55.140 50 .396 80 .981 60 693
65 54.960 55 .398 [ .975 65 .665
70 54,770 60 ' .400 90 .969 70 .638
75 54.580 65 | 403 25 862 75 612
80 54.400 70 .405 100 .956 80 .588
85 54.210 75 407 105 .950 85 566
90 54.030 80 .409 110 .944 90 544
95 £3.840 85 411 115 .887 95 524
100 53.660 90 414 120 .931 100 .505
105 53.470 95 416 125 .925 105 487
110 £3.290 100 418 130 918 110 470
115 §3.100 135 912 115 453
120 52.920 140 .906 120 438
125 52.730 145 .900
130 52640 150 .893
“135 £2.360 - : 1585 .887
140 §2.170 160 .881
145 51.990 1€5 875
150 51.800 170 868
155 51.620
160 51.430
165 51.250
170 51.060
175 50.670
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 3
(degrees F) pounds of water (degrees F} inch (degrees F) foot (degrees F) per pound-F -
77.02 .180 50 .881 50 .01258 0 .204
60 1.171 60 01639 25 219
70 1.535 70 .02109 50 .234
80 1.989 80 .02681 75 .248
90 2.547 90 .03371 100 .261
100 3.227 100 .04196 125 275
110 4.049 110 .05172 150 .288
120 5.033 120 .06317 175 .301
130 6.201 130 .07652 200 313
140 7.577 140 .09184 225 325
150 9.187 150 .10960 250 .387
160 11.060 160 .12980 275 348
170 13.220 170 15270 300 .360
180 15.700 180 . 17850 325 371
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
525 449
550 .457
575 465
600 474




2-BUTANONE PEROXIDE

BNP

2-Butancne, peroxioe
Methyisthylkelone peronde
Ethyimethylketone pe~cuoe
MEKP; Kelonox

Buianox M50, M10%, LFT
Chaloxys MEKP-HA 1, . LA 1

Common Synonyms Liquid Coioness Acetone-line ooof

vapors eng liquid. Keep peope gwey

2 posilive pressuré breething E-DE + zn¢ tul' protectve

iz ng

reep OUt of Iow @reas

- sou-ces. Cal fire depariment
Stop leah ¢ vo. can 6o it without nsk.

Isoiate &R remove discharped material.

Netty ioce’ nee't= gn¢ polivtion contro! pencies.

COMBUSTIBLE.
May be ignited by heal, sparks o fames.
Conlainer may expiode in heat o fre.
Runotf to sewer may create fire or exploson hazard.
Fire may produce irMmsating or POSOIOUS LESES.
Flre Extngaish frres with dry chemica! 2 wzie” sprey 0° aicohol toam.
25- messive fre in cargs ares. USE LnmEN S hose hoider Of MOTY “IIes
) fire can be controlied, coo' comz e wi water om unmannes hosé ~o.se”
or moniior nozzies unti' e tre & Oul
1 thig 15 Mpossidle, withorgw 1o~ &'eg &-¢ i€t fire bum

6 FIRE HAZARDS

6.1 Flash Point 180°F C.C.
62 Fiammabée Limits in Alr
Date no! avsilable
6.3 Fire Exbnguishing Agenis: Water spray,
dry chemical, COx, or alcohol foam.
6.4 Fire Extinguishing Agents Not 10 be
Used Not pertinert
6.5 Special Hazards of Combustion
Products: Data no! evailable
6.6 Behavior in Fire: Expiosive.
6.7 Ignition Temperature: Dala not evaiiadie
6.8 Electrica! Hazard: Data not avsilabie
6.5 Buming Rate: Dala not available
6.10 Adiabatic Flame Temperature:
Date not available
6.11 Stoichiometric Alr to Fuel Ratlo:
Date no: gvsilable
6.12 Flame Temperature: Data not evaiiadie

10. HAZARD ASSESSMENT CODE
(See Hazard Asseasment Handbook)
A-P-Q-R-8

1.1

12

CALL FOR MEDICAL AID.

YAPOR

“TEDOr extremely imilating.

“Tontact of vapor with eyes may cause blindness.
Move vichm {c fresh srr.
i brezthing has stopped. gve &2 "ésDrEudn.
# pregthing is oificut. gve cxypen.

LIQUID
Harmtul #f swallowed or absorbec Troug™ skin
I€ IN EYES: holg eveligs open, fius™ wim ~unning weter for al least 15 =rutes

7. CREMICAL REACTIVITY

7.1 Reactivity With Water: No reaction
7.2 Reactivity with Common Materials:
Comact with other malerials may cause
expioson.
Stabllity During Transport Data not
pvailahe
7.4 Neutralzing Apents for Acids snd
Causbes: Dry lime, soda ash
7.5 Polymerzation: Not pertinent
7.6 InhibHor of Polymerization:
Not pe-dnent
7.7 Molar Retio (Reactant to
Producty Dalz not available

7.

w

13

11, HAZARD CLASSIFICATIONS

Code 0! Federal Regulationa:
Organic Peroxide

RKAS Hazard Rating for Buix Water
Transportstion:
Category Rating

Vapot Irmant........ . 4
Liquid or Solid brrant
POISONS ...
Wwater Poluton
Human Toxicty... .3
Aquatc Toxcity . 4
Aesthetic Eflect .. 2
Reactivity
Other Chemicals _. . 4
Wweler ....... 0
Self Reaction.. 4
NFPA Hazard Class!ficabor:
Not Iisted

7.8 Reactivity Group: Data not

121

Exposure Frosh atecled areas with plenty 0° wzie' WM zsh SKin wik SOBD BNC WEIE
Remove ang isolate contaminster ENC $hoes Bl Ihe she
15 SWALLOWED: keep vicum guee: £n2 —a=ian norma' body 1empe ere.
Effects of low concentrations or aguatic ite are not known.
Water May be harmtul #f it enters water rmiakes.
Nouh loca! health and wildife otfiasis
PO"UUO" Notty operators of nearby waler inianes.
1. RESPONSE TO DISCHARGE 2 LABEL
{See Resp L ) 21 Category: Orpanic Peroxide
Evacusie wea 22 Clasx 52

Issue warmning - COmosive
Mechanica! comainment

Should be removed

Chemical and physical treatment

3
32
33
34
35

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
CG Compatibiiity Class: Not listed 4.1 Pnysical State (ss shippedk Lioxd
Formula: {{CHs)sCHCHOH—O) 42 Color: Coloriess
IMO/UN Designstion: £§.2/2550 43 Odor: Acetone-like
DOT 1D No: 2550

CAS Registry No: 1336-23-4

8. WATER POLLUTION

8.1 Aquatk Toxicity: Data not available

8.2 Watertow! Toxicity: Data riot available

8.3 Biolopical Oxygen Demand (BODX
Data not available

0.4 Food Chain Concentration Potentiat
Data not available

6.1

52

63

54
55
58
&7
58

59

5. KEALTH KAZARDS

Personal Protective Eq \pp d ical safety gloves, heavy neoer
gloves, chemical safety goggles. rubber boots, protective clothing.

Sympioms Foliowing Exposure: Extremely destructive to tissue of the mucous membranes,
upper respiatory tract, eyes, and skin. Symploms of exposure include burning sensation,
coughing, wheezing, laryngttis, shoriness of breath, headache, nausea, and vomiting.

Treatment of Exposure: EYES: Hold eyelids open, flush with running water for at least 15
minutes. SKIN: Remove contaminated clothing and shoes, flush atiected areas with plerty of
running weter. Wash with soap and water. INGESTION: Cal! s physician.

Threshoid Limit Value: 0.2 ppm

Short Term Inhalation Limits: Data not available

Toxicity by Inpestiore Grade 3: LDso = 470 mg/kp (mouse)

Late Toxicity: Data not available

Vapor {Gas) Iritant Characteristics: Vapors cause severe imitation of syes and throst anc! can
cause eye and lung injury. They cannol be even at low cor o

Liquid or Soiid ritant Characteristics: Severe skin irfant. Causes second and third degree
bumns on short contact and is very injurious to the syes.

5.30 Odor Threshoit Data noi avallable
6.11 IDLH Value: Deta not available

9. SHIPPING INFORMATION

$.1 Grades of Purity: 50 wL % in dimethyl
phthaiale

.2 Storape Tempersturs: Retrigerate

.3 Inert : Data not

8.4 Venting: Vent periodically

12 PHYSICAL AND CHEMICAL PROPERTIES

Physical State at 15°C and 1 st

Liquid
Molecular Weight 176.22
Bolling Point at 1 stm: Data not available
Freezing Point Data not svaiabdle
Critical Tempersture: D3 not available
Critica! Pressurs: Dats not available
Specific Gravity:

1.170 at 20°C
Liquid Surtace Tenslon: Data not evailable
Uquid Water Intertacial Tension:

Data not availabie

1210 Vapor (Gas) Specific Gravity: 6.08 (est)
1211 Ratlo of Speciic Hests of Vapor (Gasy

Data nol availane

1212 Latent Heat of Vaporzation:

Data not svzilable

1213 Hest of Combustiort Daa not avaitable
1214 Heatof [
12.15 Hest of Solution: Data not available

1218 Heasl of Polymerization: Dats not available
1225 Heat of Fusion: Data no! available

1226 Umiting Vaiue: Data nat svaiiable

1227 Reid Vapor Pressure: Data not available

o Dats not

NOTES
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BNP

2-BUTANONE PEROXIDE

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID BEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. - Eritish thermal -

Temperature Pounds per cubic Temperature British thermal Temperature Y Temperature o

(degF;ees F) 10%1 (degeees 5} unit per pound-F (deg;:ees F) Un;;gg?eﬁgrotgu" (deg?ees F) Centipoise
o] D D D
A A A A
T T T T
A A A A
N N N N
o} (0] o (0]
T T T T
A A A A
Y \ v Vv
A A A A
| | | |
L L L L

A A A A
B B B 2]

L L L L
E E E E

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounids per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F

D D D 0 0.297
A A A 25 0.307
T T T 50 0.317
A A A 75 0.327
100 0.337

N N N 125 0.347
(o] (o] o 150 0.357
T T T 175 0.367
200 0.377

A A A 225 0.387
\ v \ 250 0.397
A A A 275 0.407
| I | 300 0.417
L L L 325 0.427
A A A 350 0.436
B B B 375 0.446
L L L 400 0.456
E E E 425 0.466
450 0.476

475 0.486

500 0.496

525 0.506

550 0.516

575 0.526

600 0.536




BERYLLIUM

BEM

{See Hainrd Assessment Handbook)

10. HAZARD ASSESSMENT CODE

11.  HAZARD CLASSIFICATIONS

Code of Federal Regulations:
Not listed

NAS Hazsrd Rating for Bulk Water
Transportation: Not listed

NFPA Mazard Classification:

Category Classlfication®
MHealth Hazard {Blue)........ 4
F y (Red) 1
R y (Yeliow) 0

“Apphes to dust or powder.

Common Synonyms Soid Silver color Odoness 6. FIRE HAZARDS
6.1 Flash Point Not pertinent
. . 6.2 Flammabie Uimits in Air: Not pertinent
Sinks in water. 6.3 Fire Extinguishing Agents: Graphite, sand.
or any other inen dry powder
6.4 Fire Extinguishing Agents Not to be
AVOID CONTACT WITH SOLID AND DUST, KEEP PEOPLE AWAY. Used: Water
Wear dust rosp-mor and rubber overciotheng (including gioves). 6.5 Special Hazards of Combustion
Stop discharge  possis. Products: Combustion yieids beryll 11
Cail fire Gepartment. yields berytlium
isolate and remove discharged malerial. oxide fume, which is 1oxic if inhaled.
Notity local heaith and pollution control agences. 6.6 Behavior In Fire: Powder may form 1.2
explosive mixture with air.
Corouatol §.7  Ignition Temperature: Not pertinent 13
POISONGUS GASES MAY BE PRODUCED IN FIRE. 6.8 Electrical Hazarc: Not pertinent
Dust cloud may explode if ignited in an enclosed area. 6.9 Buming Rate: Not pertinent
Wear gc;’;\glosmlgd sd:p-c:numbrumngmux &.10 Adiabatic Flame Temperature:
Fire B0 NET USE WATEAON FiRE, o % © powder. Data not avatabe
8.11  Stoichiometric Alr to Fuel Ratlo:
Data not available
6.12 Flame Temperature: Data not available
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
POISONOUS IF INHALED OR IF SKIN IS EXPOSED. 7.1 Reactivity With Water: No reaction
It Inhaled will cause coughifig or difficult breathing. 7.2 Reactivity with Common Materials: Data
It in eyes. hoid eyeiids open and Nush with plenty of water. not available
u:::m‘.g :‘;;gﬂm‘%‘ W‘;gw respiraton. 7.3 Subility During Transport Stable
. 7.4 Neutrslizing Agents for Acids and
SOIONOUS IF SWALLOWED OF IF SKIN IS EXPOSED. Caustica: Not pertnent
Remaove contamenated ciothng and shoes. 7.5 Polymerization: Not pertinent
EXPOSUI’O Flush at'ected areas with prenty of water. 7.6 Inhibitor of Potymerization:
IF IN EYES, hoid eyeuds open and flush with plenty of water. Not pertinent
IF SWALLOWED and vicum 13 CONSuIOUS have wcum onnk water
of milk NG Nave ViChM NGuce vorm 7.7 Molar Ratio (Reactant to
IF SWALLOWED and wcam is UNCONSC JUS OR HAVING CONVLULSICNS, Productk Data not availabie
00 nothng excepl keep victim warm. 7.8 Resctivity Group: Data nct available
12
121
5'"“:,:'5':' concer'\uahons on aqualc :le is unknown.
E) ous i it enters water sntakes.
Water NcuyPy '.ocdnl'?::nh and widlife offic:ats. 122
Pollution Notity operators of naarty water nlakes. ::—:
12.5
1. RESPONSE TO DISCHARGE 2 WUBEL £ WATER POLLUTION e
(See Methods ] 2.1 Category: None 8.1 Agqustic Toxicity: Data not available
issue warrung-poison. water 2.2 Class: Not pertnent 8.2 Waterfowi Toxicity: Data not available 128
contaminant 8.3 Biological Oxygen Demand (BOD): 12.9
Restrict access Data not availabie
Should be removed 8.4 Food Chain Concentration Potentlal: 1210
Chemical and physical eatment Data nol avallabie
mwn
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 12.12
3.1 CG Compatibility Clasa: Not listed 4.1 Physical State (as shipped): S0id
3.2 Formuia: Be 4.2 Color White 12.13
3.3 IMO/UN Designation: 6.1/1567 4.3 Odor: None
3.4 DOTID No.: 1567 1214
3.5 CAS Registry Ko: 7440-41.7 12,18
12.16
12.25
12.26
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 227
S.1  Personai Protective Equipment. Bu. Mines approved respirator, clean work clothes cady. gloves; 9.1 Grades of Purity: Grade AA, 99.96+ %;
eye protechon Grade A, 29.87 ~ % Nuclear grade
5.2 Symptoms Following Exposure: Any dramatic. unexpiained weight foss should be cons:dered as 9.2 Storage Temperature: Ambent
possible first indication of berylium disease. Dust is extremely loxic when inhaied; symptoms 9.3 Inert Atmosphere: No requirement
include coughing, shortness of breath, and acute or chronic lung disease. There is no record of 9.4 Venting: Open
illness trom ingestion ot beryllium. Contact with dust causes conjunctival inflammation of eyes
and dermatitis.
5.3 Treatment of Exposure: INHALATION: acute disease may require hospitalization with
administration of oxygen: chest x-ray should be taken immediately. EYES: flush with water lor at
least 15 min. SKIN: flush with water. wash with soap and water; all cuts, scraiches or other
injunies should receive prompt medical aniention.
5.4  Threshold Uimit Vaive: 0.002 mg/m?
5.5 Short Term Inhatation Limits: 0.025 mg/m?, less than 30 min.
5.6 Toxicity by Ingestion: Grade 3: oral LDsa = 100 mg/kg (mouse)
S.7 Late Toxicity: Beryliosis of lungs may occwr from 3 months to 15 years after exposure. Chronic
systemic diseases of ihe kver. spleen, lymph nodes. bone. kidney. and other organs may also NOTES

occur.
5.8 Vapor (Gas) Irritant Characteristics: Data nol avalable
§.9 Uquid or Solid Irritant Characteristics: Data not available
5.10 Odor Threshoid: Odocless
5.11 IDLH Value: Data not avadadie

PHYSICAL AND CHEMICAL PROPERTIES

Ptiysical State at 15°C and 1 atm:
Sohd
Motecular Weight 9 01
BoHing Point at 1 atm: Not perunent
Freezing Point Not pertnent
Critical Tempersture: Not pertinent
Criticai Pressure: Not pertinent
Specific Gravity:
1.85 at 20°C (solid)
Liquid Surface Tension: Not pertinent
Liquid Water Interfaclal Tension:
Not perunent
Yapor {Gas) Specific Gravity:
Not perunent
Ratio of Specific Heats of Vapor {Gas):
Not pertinent
Latent Heat of Vaporization:
Not pertinent
Heat of Combustion: —28.000 Btu/b
= —15.560 cal/g = —652 X 10° J/kg
Meat of Decomposition: Not perinent
“Heat of Solution: Not pertnent
Heat of Polymerization: Not pertnent
Heat of Fuslon: 260.0 cal/g
Limiting Value: Data not availabie
Reid Vapor Pressure: Data not availadle
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BEM

BERYLLIUM

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal Temperature e . Temperature L
(degrees F) foot (degrees F) unit per pound-F (degrees F) ungézgrepfeoztgur (degrees F) Centipoise

N N N N

o (e} o (o}

T T T T

P P P P

E E E E

R R R R

T T T T

{ | l 1

N N N N

E E E E

N N N N

T T T T

!

12.21
SOLUBILITY IN WATER

12.22
SATURATED VYAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F} square inch (degrees F) foot (degrees F) per pound-F
1 N N N
N (o} (o} (o}
S T T T
o
L P P P
U E E E
B R R R
L T T T
E | | — 1
N N N
E E E
N N N
T T T




BUTYL BENZYL PHTHALATE

BPH

Common Synonyms tiqud

Benzyl
Pnthalic acd, benzyl butyl
ether

n-butyl phthalate

Sinks in walef.

Slight odot

38
Isolate and remove drscharged matenal
Notity jocal haalth and poliuton control agences.

Combustible.

Water may be ineffective on fire.
Cool exposed conlamers with water.

Fire

imitating gases may be produced when heated.
Extinguish with dry chemicals, alcohot foam, or carbon dioxide.

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

Exposure

CALL FOR MEDICAL AID.

~Iouto
Imtating to skin and eyes.

Remove contaminated ciothing and snoes.
Flush affected areas with pienty of water.

Water
Pollution

Eftect of low concentratons on aqualic life is unknown.
May be dangerous it it enters water intakes.

Notrty local heaith and wildiite othcials.

Notdy operators of neardy water inlakes.

11. HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguistions:
Not lisled

11.2 NAS Hazard Rating for Bulk Water

Transportation:

Category

Rating
Fite..... 1
Health
Vapor Irritant
Liquid or Solig Imtant
Poisons............
Water Polution
Hurman Toxicity.
Aquatic Toxicity
Aesthetc Effect.........
Reactwly
Other Chemicals

11.3 NFPA Hazard Ciassification:
Category Classitication
Health Hazard (Blue)
Flammability (Red)
Reactmty (Yellow) ...

1. RESPONSE TO DISCHARGE
{See Resp dethod ) 2.1

2 LABEL
Category: None

Should be removed 2.2 Clasx: Not perunent

Chemical and physscal treatment

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.1 CG Compatidility Class: Ester 4.1 Physical State (as shipped): Lioud
32 Formula: CisHz1Os 4.2 Color: Coloriess
3.3 IMO/UN Designation: Not isted 4.3 Odor: Siight charactenstic
3.4 DOT ID No. Dala not available

CAS Registry No.: 85-68-7

5.1
52

83

5.4
55
5.8
5.7
58
s9
5.10
5.1t

5. HEALTH HAZARDS

Personal P P

gloves and goggles

Symptoms Following Exposure: Prolonged contacl with liquid causes some ifntaon ot eyes and

skin.
Treatment
water.
Threshold Limit Value: Data not avaiable
Short Term Inhalation Limits: Cata not available

of Exposure: EYES. flush with water lor 15 min. SKIN: wash well with soap and

Toxicity by Ingestion: Grade 1; osal rat LDso = 13.500 mg/kg

Late Toxicity: Data not available

vapor (Gas) Irritant Characteristics: Vapors are nonirritating to eyes and throat.
Liquid or Solid Irritant Characteristics: No appreciable hazard; practicatly harmiess 10 siin.

Odor Threshoid: Data not avallable
IDLH Yalue: Data not avatable

6. FIRE HAZARDS
6.1 Flash Point: 390°F O.C.
6.2 Flammabie Umits In Air
Data not available
6.3 Fire Extinguishing Agents: Dry chemical,
carbon dioxide. foam
6.4 Fire Extinguishing Agents Not 1o be
Usedt Water or loam may cause frothing.
6.5 Specisl Hazards of Combustion
Products: imtating vapors of unburned
chermical may form in fires.
8.8 Behavior in Fire: Data not available
8.7 Ignition Temperature: Data not available
6.8 Electrical Hazard: Data not available
6.9 Burning Rats: Data not available
8.10 Adiabatic Flame Temperature:
Data nol available
6.11 Stoichiometric Air 1o Fuel Ratlo:
Data not avaitabie
6.12 Flame Temperature: Data not available
7. CHEMICAL REACTIVITY
7.1 Reactivity With Water. No reaction
7.2 Reactlvity with Common Materials: Data
not available
7.3 Stability During Transport Stable
7.4 Neutrsilzing Agents for Acids and
Caustics: Nol perunent
7.5 Polymerization: Not perunent
7.6 Inhiditor of Polymerization:
Not pertinent
7.7 Molar Ratio (Reactant to
Product); Data not avaiadle
7.8 Reactivity Group: Data ncl avalable
8 WATER POLLUTION
8.1 Aquatlc Toxic!ty: Data not avalable
0.2 Walerfowl Toxiciry: Data not avalable
8.3 Biological Oxygen Demand {BOD):
Data not avadapie
8.4 Food Chain Concentration Potentlat:
None
9. SHIPPING INFORMATION
9.1 Grades ot Purity: Commercal
9.2 Storage Temperature: Ambent
9.3 Inert Atmosphere: No requrement
9.4 Venting: Open

12 PHYSICAL AND CHEMICAL PROPERTIES

12.1  Physical State st 15°C and 1 atm:
Liqud
12.2  Molecular Weight 313
12.3  Bolling Point at 1 aim:
698°F = 380°C = 643°K
12.4 Freezing Point Not pertnent
12.5 Critical Temperature: Not pertinent
12.8  Critical Pressure: Not pertinent
12.7  Specific Gravity:
i 1.12 a1 20°C (hquwt)
12.8  Liguid Surface Tenslon: Data not avaitable
12.9  Liquid Water Interfacial Tension:
Data not available
12.10 Vapor (Gas) Specific Gravity:
Not pertinent
12.11 Ratio of Specific Hests of Yapor {Gas):
Nol pertinent
12.12 Llatent Meat of Vaporization:
Cata not avaiadble
12.13 Heat of Combustion: —14.550 Btu/ib
= —8.090 cal/g = —338 X 10° Jikg
12.14 Ngﬂ_nl Decomposition: Not pertinent
12,15 Heat of Sotution: Not pentinent
12.18 Heat of Polymarization: Not perinent
12.25 Haat of Fusion: Data no! available
12.26 Limiting Value: Data not avaladle
12.27 Reid Vapor Pressure: Low

NOTES
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BPH

BUTYL BENZYL PHTHALATE

12.17 12.18 12,19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. . British thermal
Temperature Pounds per cubic Temperature British thermdalFumt Temperature unit-inch per hour- Temperature Centiooi
{degrees F) foot (estimate) (degrees F) pgs%cr’#ar} o) (degrees F) square foot-F (degrees F) niipoise
(estimate)
52 70.469 51 .500 51 1.048 70 24.5%0
54 70.400 52 .500 52 1.048 75 22.160
56 70.330 53 .500 53 1.048 80 20.020
58 70.259 54 .500 54 1.048 85 18.120
60 70.190 55 .500 55 1.048 90 16.420
62 70.120 56 .500 56 1.048 95 14.910
64 70.049 57 .500 57 1.048 100 13.570
66 69.980 58 .500 58 1.048 105 12.360
68 69.910 59 .500 59 1.048 110 -11.280
70 69.839 60 .500 60 1.048 115 10.320
72 69.770 61 .500 61 1.048 120 9.445
74 69.700 62 .500 62 1.048 125 8.661
76 69.639 63 .500 63 1.048 130 7.953
78 $9.570 64 .500 64 1.048 135 7.314
.80 69.500 65 .500 65 1.048 140 6.736
82 69.429 66 .500 66 1.048 145 6.211
84 69.360 67 .500 67 1.048 150 5.736
86 69.290 68 500 68 1.048 155 5.303
69 500 69 1.048 160 49510
70 .500 70 1.048 165 4.551
71 .500 71 1.048 170 4.223
72 .500 72 1.048 175 3.924
73 .500 73 1.048 180 3.650
74 .500 74 1.048 185 3.399
75 .500 75 1.048 190 3.169
76 .500 76 1.048

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
{degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
86 .000 320 .005 320 .00020 D
340 .010 340 .00037 A
360 .018 360 .00063 T
380 .031 380 .00107 A

400 .052 400 .00176

420 .085 420 .00282 N
440 137 440 00444 (o]
460 216 460 .00685 I T
480 334 480 .01037

500 507 500 .01542 A
520 757 520 .02254 v
540 1.113 540 .03245 A
560 1.610 560 .04603 |
580 2.296 580 06440 L
600 3.232 600 .08893 A
620 4.491 620 12130 B
640 6.167 640 .16350 L
660 8.373 660 .21810 E
680 11.250 680 .28780




CHLORDANE CDN

Common Synonyms Liquid Erown Sharp odor 6. FIRE HAZARDS 10. HAZARD ASSISSMENT CODE
1l
e 7. 6. . sssnio 6.1 Flash Point: Soluton 225°F O.C. 132°F (See Hazard Assessment Mandbook)
2.3 3a & Sink . CC Sohd s not flammable A-X-Y
Zf‘?'ff::':gg“ew inks n water 6.2 Flammabie Limits in Aif: 0.7%-5%
Toxichlor; Octa-kior (rerosene solution)
L eisicgr 1088 6.3 Fire Extinguishing Agents: Dry chemical.
AVOID CONTA TH LIOUID. KEEP PEDS.E 2w AY toam. carpon dioxide 11.  HAZARD CLASSIFICATIONS
Wear 9000125, sel-conlaines brealhing apsa-atut 292 ruld 6.4 Fre Extinguishing Agents Not 10 be '

11.1 Code of Federal Regulstions:
Combustible hquid

11.2 NAS Hazard Rating for Buk Water
Transporiation: Not hsted

11,3 NFPA Hazard Classlificatior:
Not hsied

overciotng (including ghoves)
Stop oischa-pe 1 prssivie. Used: Waier may be ineffective on
Cal tre gepament solulion lre
Isolte anc remove oischarged matenal .
Nouty loca! hea'th gnc palivtion contro! agenes 6.5  Special Hazards of Combustion
Producis: Imiating and toxc hydrogen

chionoe and phosgene pases may be

Not fiammable bul solulion may be comb_sude
POISONOUS GASES MAY BE PRODUCEL N FIRE. formeg when herosene solution of
Extmguish with ory chemicais 103~ or czDO™ doxide compaund burns.

!\alg may be mefleclive o~ fre . 6.6 Behavior in Fire: Not perinent
Coo' exposec conlainers with waier . .
Fire 6.7 Ignition Temperature: 410°F (kercsene
solven!)

6.8 Electrica! Hazard: Dala not available
€.9 Burning Rate: Not pertinent
(Connnsec)

CkLL FOR MEDICAL AID 7. CHEMICAL REACTIVITY

LIQUID OR SOLUTION ;
POISONOUS If SWALLOWED OR IF SKIN 1S EXPOSED. 7.1 Reactivity With Water. No reaclion

raung 10 skin and eyes. 7.2 Reactivity with Common Materials: No
Remove conlaminated ClOvAC 8% 5M0€s reacton
Fiust 3'lect 1R Deenty, = water il
DI)-\"N eé:; :’FeFaEQCTED LSELE e 7.3 Stability During Transport: Stabie to

IFIN EYES. hoid eyelids oper 8 > wii~ plenty o! water 160°F
IF SWALLOWED and vichim s CONSCIOUS have wvicum gnink wetet 7.4 Neutralizing Agents for Acids and
—— o miik and have vich™ 1mCule vomry
IF SWALLOWED and wich 15 UNCONSC:2 U8 OR HAVING CON. Caustics: Not perinent
EXpOSUre VULSIONS, do nothing excen: seer warm 7.5 Polymerization: Nol pertinent
— 7.6 Innibitor of Polymerization:
Not pe-unent
7.7 Moiar Ratio (Reactant 10
Product): Data not avalable
7.8 FReactivity Group: Data no! availabie
12 PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physical State at 15°C snc 1 aim: v
HARMEUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Lquid e
Water | ey gpoeeu i enes e movs 122 Molecu Weigns 35 ¢
Pollution Nolty opersiors of nearby waier 1mianes 123 Boiling Point at 1 atm: 'Deco"\ooses -
———— 12.4  Freezing Point Not perinen o
125  Critical Temperature: No! peamnent o
12.6  Critical Pressure: Not pe-tment
1. RESPONSE TO DISCHARGE 2 LABIL 8. WKTER POLLUTION 127 Speclfic Gravity:
(See k) 21 Category: None 8.1 Aquatic Toxicity: 1.6 a1 25°C (uqud)
Issue warning-poison 22 Class: Not perinent 0.5 ppm/96 hr/goidiish/TL, /tresh 128 Liquic Surface Tension:
Resinct access walet (est.) 25 dynes/em = 0.C2% N/m ai
Shouid be removed 8.2 Waterfowl Toxleity: LDxu = 1,200 my/kg 20°C
Chemical and physical trealment 2.3 Biological Oxygen Demand (BOD): 12.9  Liquid Water Interfacial Tension:
Cata not available (est.) 50 dynes/cm = G 0S5 N/m at 20°C
8.4 Food Chain Concentration Potentiat: 12.10 Vapor {Gas) Specitic Gravity:
High Not peruinent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 12.11 Ratio of SpecHic Heats of Vapor (Gas):
3.1 CG Compatibliity Clasx: Not listed 4.1 Physical State (a8 shipped): Liguc Not pentinent
3.2 Formula: CioReCla 42 Color Brown 12.12 Latent Heat of Vaporizabor
3.3 IMO/UN Designation: 61/2762 43 Odor: Penelraling; aromale: shondy Not pertinent
3.4 DOTID No.: 2762 pungent, like chiorine 1213 Heat of Combustion: (esi) —4.000 Btu/lb
3.5 CAS Registry No= 57-74-9 = —2.200 cal/g = —83 X 10° J/kg
12.14 Heat of Decomposition: N2 pertinent
12.15 Heat of Solution: No! pertnent
12.16 Heal of Polymerization: Not perinent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1225 Heat of Fusion: Data not mvaiabie
12.26 Umiting Value: Data not svadabie
5.1  Persons! onleﬂvvr Equ-pment Respirator for sprays, fogs. or dust; goggles; rubber giowes. 9.1 Grades of Purity: Technical. A variety of 12.27 Reid Vapor Pressurs: Dawa not available
s2 Sy e wmaung 10 eyes and skin. Ingestion. absopion dusts. powders. and solutions in .
(hquh slun or nnnallhon of mis! of dust may cause excilabiity, convulsions, nausea. vamng, kerosene containing 2-80% chiordane
diarrhea. and some local irritalion of the gastromniestinal tract are shipped. “Properties refer to undsted,
§3  Trestment of Exposure: INHALATION: admmrslev oxgen and give fluid therapy: 60 nol gree §.2 Slorage Temperature: Ambient lechnical-grade chiordane.
epinephrine, since it may induce ventricul . enforce plete rest. EYES: flus with 9.3 Inert Atmosphere: No requitement
water lor at least 15 min. SKIN: wash off skin with adequate quantities of soap and wate: do 9.4 Venting: Open (flame arrester)

NOT scrub. INGESTION: induce vomiting and ioliow with gasinc lavage and administraton of
ssaline catharics; ether and barbiturates may be used 1o control convulsions: oxygen anc fud
therapy sre also recommended. do NOT give epmephrine. Since no specific antidoles e
known, symptomatic therapy mus! be accomparved by complete resl

54  Threshold Limit Value: 0.5 mg/m*

§.5 Short Term inhalation Limits: 2 mg/m? lor 30 min.

£.6 Toxicity by Ingestion: Grade 3; oral LDso = 283 mg/kg (rat)

5.7 Late Toxicity: Possibie hver damage. loss of appetiie and wesgnt.

5.8  Vapor {Gas) Irritant Characteristics: Data not available

59 Liquid or Solid Irritant CI jstics: Data not 6. FIRE HAZARDS (Continued)
5.10 Odor Threshoid: Data oot avaiisble 6.10 Adiabatic Flame Temperature: Data not available
511 IDLH Value: 500 mo/m 6.11 Stoichiometric Alr 16 Fuel Ratio: Dala not avaiable

6.12 Flame Temperature: Data not svailable
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CDN

CHLORDANE

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
" British thermal unit British thermal .
Temperature Pounds per cubic Temperature Temperature unit-inch per hour- Temperature Centipoise
(degrees F) foot (estimate) (degrees F) per pound-F (degrees F) square foot-F (degrees F) (estimate)
(estimate) (estimate)
52 100.400 60 .300 60 1.209 130 58.980
54 100.400 61 .300 61 1.209 140 51.140
56 100.209 62 .300 62 1.209 150 44.560
58 102.200 63 .300 63 1.209 160 38.990
60 100.200 64 .300 64 1.209 170 34.270
62 102.099 65 .300 65 1.209 180 30.240
64 100.000 66 .300 66 1.209 190 26.780
66 08,940 67 .300 67 1.209 200 23.810
68 0c.879 68 .300 68 1.208 210 21.240
70 08.809 69 .300 69 1.209 220 19.020
72 98.740 70 .300 70 1.209 230 17.080
74 05.669 71 .300 71 1.209 240 15.390
76 0g8.509 72 .300 72 1.209 250 13.900
78 £0.530 73 .300 73 1.209 260 12.590
80 9259 74 .300 74 1.209 270 11.440
82 92.389 75" .300 75 1.209 280 10.420
84 93.320 76 .300 76 1.209 290 9.516
86 99.250 77 .300 77 1.209 300 8.710

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12
SATURATED VA

.23
POR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

I 215 .000 215 .00001 N
N 220 .000 220 .00001 (o}
S 225 .000 225 .00002 T
o) 230 .000 230 .00002
L 235 .001 235 .00003 P
u 240 .001 240 .00005 E
B 245 .001 245 .00007 R
L 250 .002 250 .00009 T
E 255 .002 255 .00012 1

260 .003 260 .00017 N

265 .004 265 .00023 E

270 .006 270 .00031 N

275 .008 275 .00042 T

280 011 280 .00056

285 .015 285 .00074

290 018 290 .00099

295 .026 295 .00131

300 .035 300 00174

305 .046 305 .00228

310 .060 310 .00300

315 .079 315 00391

320 .104 320 .00510

325 136 325 .00662

330 77 330 00856

335 .230 335 01104

340 297 340 01418




CRESOLS

CRS

Common Synonyms Watery liquid, or solid  Coloress or yeliow Sweet tarry odor
Crosyi crystals
:zaumoknnes
O:;Zmnes Sinks in water.
Tar acids

Avoid contact with ﬁquid.‘Koep peopia away.

Wear goggies. seff. breathing apparatus. and rubber overclothing
(including gioves).
Stop discharge if possibie.

top
Calf firg deparmment.
isolate and remove discharged material.
Notify local heatth and poliuton control agencies.

6. FIRE HAZARDS

6.1 Flash Point 175-185°F O.C.; 178°F C.C.

6.2 Flammable Umits In Air; LEL: 1.4%
(ortho): 1.1% (meta or para)

6.3 Fire Extinguishing Agents: Water, dry
chemical, carbon dioxide, and foam

8.4 Fire Extinguishing Agents Not to be
Used: Not pertinent

8.5 Special Hazards of Combustion
Products: Flammable toxic vapors given
oft in a fre.

6.6 Behavior In Fire: Sealed ciosed containens
can buikd up pressure if axposed to heat

10. HAZARD ASSESSMENT CODE
(Ses Hazard Assessment Handbook)
A-P-Q-T-U-X-Y

11, HAZARD CLASSIFICATIONS

11.1 Code of Federal Regulstions:
Corrosive material
11.2 NAS Hazard Rating for Bulk Water

Transportation:
Category Rating
1
2
3
2
1
3
4
Reactivity
Other Chemicals . 2
| 1T — ]
Seif Reaction ...... 0
11.3 NFPA Hazard Classification:
Category Classification
meta
and
ortho  para
Health Hazard (BIU€)..cceeeerieees 3 3
Flar (Red) 2 1
Reactivity (Yellow) ... [} 0

e s GASES MAY BE PRODUCED IN FIRE. 6.7 Ignition Temperature: 1110°F (o-cresol)
Wear goggles and seif-contained breathing apparaius. 1038°F (m- o p-cresol)
sh with water, dry chemical, foam or carbon 6.8 Electrical Hazare: Data not available
Fire Cool exposed containers with water. 89 Burning Rate: Data not aveilable
6.10 Aclabatic Flame Temperaturs:
Data not available
{Continued)
CALL FOR METICAL AID. 7. CHEMICAL REACTIVITY
m'ul‘:n skin and eyes. 7.1 Reactivity With Water: No reaction
Harmtul il swafiowed. . . 7.2 Reactivity with Common Materials: No
Remove contaminsted clotung and shoes. reacuon
;u&h El‘r('?gle:o:us r'd\‘!: p‘enly”o'; ::;:m of 7.3 Stability During Transport Stable
K OWALLOWED and o & CONSTIOUS., B e v wter of 7.4 Neutralizing Agents for Acids and
milk. Caustics: Not pertinent
———— DO NOT INDUCE VOMITING. 1.5 Potymertzation: Not pertinent
Exposure 7.6 Inhibitor of Polymertzation:
———— Not peranent
7.7 Molar Ratio (Reactant to
Producty Data not available
7.8 Reactivity Group: 21
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
May be dangerous ff il enters water intakes.
Water Nouty local heaith and wildfe oficials.
PO"U“OI“.I Nolity operators of nearby water intaxes.
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
(See Resp book) 2.1 Category: Corrosive 8.1 Aquatle Toxcity:
|sSue waming-water CONAMINANL, Poison 22 Class 8 24 mg/l/96 hr/bluegill/TLa/tresh waier
Restrict access 10-100 ppm/48 hr/shrimp/LCso/salt
Should be removed water
Chermical and physical reatment 8.2 Waterfowl Toxicity: Data not available
8.3 Biological Oxygen Demand (BOOY:
m-cresot 170%, 5 days
: 164%, 5 &
3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS ::,':z ‘:*_ : :;
11 CG Compatibility Class: Phencis, Creosols 4.1 Physical State (as shipped): 8.4 Food Chain Concentration Potential:
32 Formula: CHsCsHOH Uquid o scid None
33 IMQ/UN Designation: 9.0/2076 4.2 Color: Coloriess ‘0 dark yellow
3.4 DOTID No: 2076 4.3 Odor: Sweet, tarry
3.5 CAS Registry No: 1318.77-3
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
51 Personal Protective Equipment Organic vapor canister unit (USBM Type B) approved by U.S. 9.1 Grades of Purity: USP Liquid {mixed
Bureau ol Mines. Rubber gloves: chermical safety goggles; face shield: coveralls and/or neoer isomers) Phenokcresol mixtures
apron; rubber shoes of boots. Ortho-cresol 80 to 88% containing
52 Symptoms Following Exposure: Vapors cause iritation of eyes, nose, and throat Contac: with phenol Metacresol 60 to 98%
skin or eyes causes severe bums. Chemical is rapidly absorbed through skin. containing other cresols and xylenols
53 T of E e: Call a physician INHALATION: remove 10 fresh air. INGESTION. rave Para-cresol 92 10 38% containing
victim drink water or milk; 3o NOT induce vomiting. SKIN OR EYES: flush immediataly wit? meta-cresol Mela-para-cresol containing
plenty of water for at least 15 min.; remave clothing i Jiately and wash Sefore ortho-cresol and xylenols “Resin”
reyse; discard contaminated shoes. cresols containing phenois and xylenols
5.4 Threshold Limit Valve: 5 ppm Cresylic acids containing xylenols,
S5 Short Term Inhaistion Limits: Oata not available cresols and phenois
5.6 Toxlcity by ingestion: Grade & LDso = 0.5 10 5 g/kg (ral rabbit} 9.2 Storsge Temperaturs: Ambient
5.7 Late Toxicity: Data not availabie 9.3 inert Atmosphers: No requirement
5.8 Vepor {Gas) irritant Characteristica: Vapors cause moderate imtation such that personnei will 9.4 Venting: Open
find high concentrations unpleasant The efect is temporary.
$.8 Uquid or Solid irritant Characteristics: Fairly severe skin irritant; may cause pain and secand-
degree bums after a few minutes’ contact
510 Odor Threshoid: S ppm 8.11 Stolchiometric Alr to Fuel Ratio: Data not available
§.11 IDLH Value: 250 ppm 6.12 Flame Yemperaturs: Data not availabie

12 PHYSICAL AND CHEMICAL PROPERTIES

12.1  Physical State at 15°C and 1 atm:
Liquid
122 Moiecular Weight 108,13
123 Bolling Point at 1 atm
>350°F = >177°C = >450°K
124  Freezing Point Vanes with compositon
125 Critical Temperature: Not pertinent
128  Critical Pressure: Not pertnent
127  Specific Gravity:
1.03-1.07 at 20°C (iquid}
128 Liquid Surtace Tenslon:
37 dyres/cm = 0.037 N/m at 20°C
129 Uquid Water Interfacial Tension:
Data not available
1210 Vapor (Gas) Specific Gravity:
Not pertinent
1211 Ratio of Specific Heats of Vapor (Gasx
1.073
12.12 Latent Heat of Yaporization:
(est) 200 Btu/lb = 110 cal/g =
4.6 X 10% J/kg
12.13 Hestal Combustion:
—14,720 to —14,740 Btu/Ib
= ~§180 to —8190 cal/g
= —342.5 10 —342.9 X 10* J/kg
12.14 Heat of Decompestition: Not pertinent
12.15 Heat of Solution: Not pertinent
12.16 Heast of Polymerizatior: Not pertinent
12.25 Heat of Fusion: 26.28 cal/g (p-Cresol)
1226 Umiting Value: Data not available
1227 Reld Vapor Pressure: 0.03 psia

6 FIRE HAZARDS (Continued)
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CRS

CRESOLS

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

Temperature Pounds per cubic Temperature Bmg’ehr tgggg‘;’;"" Temperature " n?tnl:;z: t::r",:’gbr_ Temperature Centipoise
(degrees F) foot (degrees F) (estimate) (degrees F) square foot-F (degrees F) (estirmate)

35 65.469 46 490 52 1.048 40 15.050
40 65.349 48 .480 54 1.048 50 12.020
45 65.230 50 490 56 1.048 60 9.678
50 65.110 52 490 58 1.048 70 7.858
55 64.990 54 490 60 1.048 80 6.430
60 64.860 56 490 62 1.048 80 5.300
65 64.740 58 490 64 1.048 100 4.399
70 64.620 60 490 66 1.048 110 3.675
75 64.500 62 480 68 1.048 120 3.089
80 64.379 64 .490 70 1.048 130 2.612
85 64.259 66 490 72 1.048 140 2.221
90 64.139 68 .490 74 1.048 150 1.899
95 64.009 70 .490 76 1.048 160 1.632
100 63.890 72 490 78 1.048 170 1.409
— 74 490 80 1.048 180 1.222
=76 490 82 1.048 180 1.064
78 480 84 1.048 200 .831
80 .490 86 1.048 210 .818

82 .480 88 1.048

84 490 90 1.048

86 490 92 1.048

88 490 94 1.048

90 .490 96 1.048

92 .490 98 1.048

94 480 100 1.048

96 490 102 1.048

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (estimate) (degrees F) foot (estimate) (degrees F) per pound-F
68.02 2.200 40 .004 40 .00008 0 .236
60 .008 60 .00016 20 .246
80 .017 80 .00032 40 .257
100 .034 100 .00060 60 267
120 .062 120 .00109 80 276
140 RERI 140 .00187 100 .286
160 192 180 .00312 120 .296
180 319 180 .00502 140 .305
200 514 200 .00785 1860 314
220 .805 220 .01183 180 323
240 1.230 240 01771 200 .332
260 1.835 260 02568 220 341
280 2.679 280 .03648 240 .350
300 3.834 300 .05084 260 .358
320 5.387 320 06960 280 .366
340 7.442 340 .09374 300 .375
320 382
340 .390
360 .398
380 .405
400 413
420 .420
440 427




1,1-DICHLOROETHANE DCH

Common Synonyms Only hiquid Caioriess Chiorotorm ine 6. fIRL HAZARDS 10. HAZARD ASSESSMENT CODE
1 I
Ethyhdene chionde etherea 1 Flash Point 87°F O.C = 22°FCC (See Hazard Assessment Handbook)
Ethylidene dichionde €. sh Poi = 3
Chlpninated hydrochionc Sink 6.2 Flamnmable Limls in Air 5 6% 10 11.4% A-P-Q-R-S
ether inks and mixes with waler 6.3 Fire Extnguishing Agents: Alcoho! foam.
wate:, t3am, COz. dry chemical, carbon
tetracvonde
Wear poggies set'-conlained bresthing BDpa-glas &7¢ rubbe: overclothing 6.4  Fire Extinguishing Agents Nol to be 11.  HALZARD CLASSIFICATIONS
Stop drscherge r possidie. Keep people swey. Used: Waler may be meffective

11.1 Code of Federal Reguistions:
Not hsted

11.2 NAS Hazard Rating for Bulk Water
Transporiation: No: iisied

11.3 NFPA Hzzard Classification:

Shut o o~ sources and cell hre depatment. .

Avod coz.a: wir |l;u-d ) s 6.5 Special Hazards of Combustion

Isolale anc remove Orscharged materal. Producis: When hegled 10 decomposition
i ) hea i

Notity 1ocs! hea't™ and poliuion coniro! apentes emits mgnly toxic fumes to phosgene

6.6 Behavior in Fire: Explosion hazard

o o 6.7 Igniton Temperaiure: ES€°F P P
ammabie. . - alegol ssification
POISONDUS GAS MAY BE PRODJZZD IN FISE OR WHEN HEATED 6.8 Eiecirica’ Hazerd: Data not available Health Hes 4 B'ly 2

Contaners may explode in fire. 6.9 Burning Rate: Dats nol svailable ealth Hazard (Blue)

:«ea' gopoles and self-contamec bree' g aoparaius. 6.10 Adiabatic Flame Temperature: Flammability (Red)... 3
— E xting.nsh with BIcoho! 1oam casben doxde. o oy chemical . React Yeli RN 0

Fire Water may be meffective on fre. Data not available ctraty (Yeliow)
€.11  Stoichiometric Alr 10 Fuel Ratio:

Data ~c availabie
6.12 Flame Temperature: Data not available

CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY

Liouid 7.1 Resctivity With Water: No reaction

H swalhowed may CBUSE nausea. vomiling ant faminess

csiatng 10 skin and eves. 7.2 Reactivity with Common Materials: Data
Frash zvecleC areas with pienty o' weler not ava-abie

IE IN EYES, hold eyelids open 8nC hus™ wit™ penty Of waler 7.3 Stabllity During Transport: Data not

B iF SWALLOWED 8nd wictm is CONSCIOUS tave vicim dnnk waler or ™es

3n¢ Induce vomiling. BVALADE

Neutraliing Agents 1or Acids and
Causbes: Dala nol availabie
EXpOSUfe 7.5 Polymerization: Dala nol availabie
7.6 Innibitor of Folymerization: lable
Data no available

7.7 Molar Reto {Reactant 10
Product). Data not available
7.8 Reactivity Group: 36

7.

»

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical Siate at 15°C and 1 atm;

aang;o:: o uqua:c hie in tugh concentrations. Liquid
3 i ' waler i
Water o Aporiistouh s e muakes 122 Molecular Weight: BE.57
Pollution Not'y 0peralors of nearby waler 1nishes. 123 Bolling Point at 1 atm:
135.14°F « 57.3'C = 330.5°K N
124 Freezing Point -
—143.32°F = —8§7.4°C = 175.75°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 Critical Tempersture: :
(See ) 21 Category: None 8.1 Aquatic Yozichy: 502.7°F « 261.5'C = £32.65°K o
Issue warning-ragh tlammabilty. 22 Ciass: No! perinent TL,, (Wanne pinperch) 250 10 275 mg/ 126  Critical Pressure: :
Resinct access. 24-nons TL, Brine shnmp: 320 mg/i 734.8 psia = 50 atm = 5.065 MN/m?
Chemical an¢ phys:cal tealment. 24-hour T, Pinperch: 160 mg/t 127  Specific Gravity:
8.2 Waterfowl Toxicity: Dala no! svailabie 1.174 a1 20°C
8.3 Biologica! Oxygen Demand (BODX 128  Ligquid Surface Tension:
Perce~. ©.05 g/g 1o 10 days Percent 24,75 dynes/cm = 0.02475 N/m 81
0.002 ¢'p for S gays 20°C
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Polentiat: 129 Uiquic Water interfacial Tension:
3.1 CG Compatibility Class: Halogenated 4.1 Pnysical State (as shipped): Data no: svailable Data not available
hydrocarbon Oily liquid 1210 Vapor (Gas) Specific Gravity: 3.42
3.2 Formula: C:H.Cii 42 Color: Colorless 1211 Ratio of Speciftic Hests of Vapor (Gas):
3.3 IMO/UN Designation: Not hsted 4.3 Odor: Chioroform 1.136 81 20°C (68°F)
3.4 DOT ID No.: 2362 12.12 Latent Heat of Vaporization:
3.5 CAS Repistry No: 75-34.3 131.6 B/ib = 731 cal/g =
3.06 X 10% J/ng
1213 Hest of Combustion: —4,774 Blw/ib =
5. HEALTH HAZARDS 9. SHIPPING INFORMATION —2.652 cal/g = —111 X 10° J/kg
12.14  Heat of D Data not b
5.1 Personal Prolective Equipment: In areas of poor ventalion or high concentration, 8 9.1 Grades of Purity: Date not avsilable 1215 Heat of Solution: Dats not available
H breathing with full 1ace mask should be worn. Chemical workess 9.2 Storage Tempersture: Cool 1216 Meat of Polymerization: Data not available
goggles, rubber gioves and protective clothing shoulc be worn. 9.3 Inert A e: Data not avai 1225 HMest of Fusion: Dala not available
52 y F 9 Exp e: INHALATION: Imitation o1 respiratory tracl. Salivation, s~eezing. 9.4 Venting: Data not availabie 1226 Uimiting Value: Daw not available
aouqhmg dizziness, nausea, and vomiling. EYES: irmation. tacrimation, and reddening of 1227 Reid Vapor Pressure: 7.35 psia
conjunctiva. SKIN: Imtation. Prolonged or repeated skin conlacl cen produce & slight bum.
INGESTION: Ingestion incidental 10 indusinal handing & not considered 10 be a problem.
Swallowing of subsiantial amounts could cause nausea, vomiling. 1aintness, drowsiness,
cyanosis, and crculatory tailure,
§.3 Treatment of Exposure: Call a docior. INHALATION: Remove from conlaminated mel heep
warm and quieL I breathing has slopped, give sruficial resprration. Adminisier oxygen. EYES: ’
Flush with large amounts of water or weak bicarbonale of soda soiution. SKIN: Diivte wi~ large C
amounts of water. Remove contaminated clothing. INGESTION: Attempl 10 empty S1omasft N
dilute by sdministering fluids (18p waler, soapy waler, sall waler, ot milk).
5.4 Threshold Limit Value: 200 ppm.
§.5 Short Term Inhalstion Limits: 250 ppm.
56 Toxicity by Ingestion: Grade 2; LDso = 0.510 5 g/hg {ray. NOTES
$.7 Late Toxicity: Cwonic exposure may cause bver damage and itis. Animal imentat

has shown this compound 10 be shghtly embryo-10xic and 1o retard fetal development.

58 Vapor (Gas) irrttant Characteristica: Vapors cause 2 slight smarting of the eyes or respratory
sysiem il present in high concenlrations. The efiect is temporary.

59 Ligquid or Solid irritant Characteristics: Minimum hazard. i spilled on ciothing and allowec 1o
remain, may cause smarting and reddening of skin

§.10 Odor Threshoit: Data not available 3

5.11 IDLH Vaiva: 4,000 ppm ol




DCH

DICHLOROETHANE

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
" - British thermal

Temperature Pounds per cubic Temperature Brit hermal Temperature T Temperature -

(degeees F) foFc);i (degezes F) unit 'psehr 1pound-F (degeees F) ung"?“ per hour- (degpr)ees F) Centipoise
quare foot-F

35 75.198 D 35 804 35 617

40 74.929 A 40 .799 40 585

45 74.660 T 45 795 45 574

50 74.389 A 50 791 50 555

55 74.120 55 .786 55 537

60 72.851 N 60 .782 60 520

65 73.580 (o] 65 778 65 504

70 73.311 T 70 773 70 489

75 73.042 75 769 75 475

80 72.771 A 80 765 80 462

85 72.502 \ 85 .760 B5 449

A 90 .756 90 437

1 95 .752 95 426

L 100 747 100 415

— A 105 743 105 405

B 110 739 110 .385

L 115 .386

E 120 377

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68 .500 —70 —1.334 —100 .07407 D
—60 —1.844 —80 .05000 A
—50 —.555 —60 .02594 T
—40 .835 —40 .00187 A

—30 225 —20 .02219
—20 .386 0 04626 N
—10 .996 20 .07032 o}
0 1.607 40 09439 T
10 2.217 60 11845
20 2.827 80 .14252 A
30 3.438 100 16658 \
40 4.048 120 19065 A
50 4.658 140 21471 |
60 5.269 160 .23878 L
70 5.879 A
80 6.489 B
90 7.100 L
100 7.710 E
110 8.321
120 8.931
130 9.541




ETHYLBENZENE ETB

Common Synonyma Ligusd Cosorteas S-;: gasoline-dike & FIRE HAZARDS 10.  HAZARD ASSESSMENT CODE
E’ B"’ yiethans €1  Faaeh Point 80°F O.C.; 59°F C.C. (Ses Hazard Assessment Handbook)
o . €2 Fammable Limits in Al 1.0%67% AT
Flosts on water. Flamnmabis, imitating vapor is producec. €3 Fire Extinguishing Agents: Foam (most
sftective), water fog, carbon doxde o
ory chemical.
Avor conia with auid Bnd vaDpor. Keep peoph ewey. 64  Fire Extinguishing Agents Not to be 11.  HAZARD CLASSIRICATIONS
Weer pooes. seli-contained breathing £opeElus &8¢ rubber overciothing Used: Not pertinert
{mMzang ploves). 11.1 Code of Federal Reguistiona:
Shvr o igvaon sarces anc cal fre deceTmet 65 Special H‘"’m ?f Combustion Flammabie
Stor cschepe ¥ possibie Products: irflating vapors are genersied b
Sy ww»inc 8 use water sprey 10 “knoe 0own' vador, when heated. 112 NAS Hazart Rating tor Buk Water
Isoiete 8¢ remove grscharped matenal . .
Noty iock healtt anc poh-.%’;n cono’ agences. 68  Behavior in Fire: Vapor is heavier than s
& may tavel considerable distance
FLAMMABLE. trak may e source of ignition and flash beck
Vapor may expiode I ignited In an enciosed Area. 6.7 ipniton Tempersture: BSC'F
Wear powngsudse"-c.o'r.a?e‘ breztg edparetus, 8Nz rubber pweTxcing 68 Dectrical Hazare: Not pertinent
— I 82 pioves). Burning i
Fire Extinguish with oy g:he-wm‘. toam, or carbon diowde. €9 Rate: 5.8 mm/min.
Weater may be ineflectve or fre. 610 Adkabetic Flame Temperaturs:
f—— Co0! expesec contaneT wih waler Dets Not Available
(Contraaad)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
YAPOR 7.1 Resctivity With Water: No reacton
trritating 10 eyes, nose and tvoal
oy thargd,wlllcawemammwng. 7.2 Reactivity with Common Materisis: No
Move o fresh sir. reaction
- I breatung has stoppses. ethae respiralion. Staniity During nsport Stable
E b aa"}ng it grthoull pwgfmen ;j A Tre for Acids and
UQuiD Caustic: Not pectinent
e g oS- 7.5 Polymertzation: Not pertnent
Exposul’e Remnove contamingles GoTIn; 87 $H968. 74 Inhbitor of Polymertzation:
Fiush ahiected areas with pwenty of water, Not pertinent
I IN EYES, hold eyenas ooer enc fis™ with pienty of waler,
IF SV- ALLOW:D 8N wzpm  CONSDOUS, heve wictim orink wem 7.7 Molw Ratio (Reactant to
Producty Data Not Available
oo NOT INDUCE VOM TING. 74 Resctvity Group: 32
12, PHYSICAL AND CHEMICAL PROPERTIES
121 Physical Stste at 15°C and 1 stme
;{AFIMFUL TO AQUATIC UIFE IN VERY LOW CONCENTRATIONS. Liquid
ouling 10 shoreling.
Water May be dangerous if it enters water imakes. 122 Molecular Weight 106.17
Pollution Notity loca' health and wiidife o*fraas 123  Boking Point at 1 st
Notity operetors of neady waler mntazes. ETT2F = 1362°C = 4D5.4°K
124  Freezing Point
~139°F = —05°C = 1768°K
L RESPONSE TO DISCHARGE 2 UABEL L WATER POLLUTION 125  Critical Tempersturs:
(See ) 21 Category: Flammabis bouid 81 Acquetic Toxicity: 651.0°F = 343.9°C = 517.1°K
Mechanica! containment 22 Cimsx 3 25 ppm/96 hr/bluegill/TL,, /tresh water 126  Critical Pressurs:
Should be removed 82 Watertow! Toxicity: Data not avaiabie 523 peia = 35.6 atm = 3.61 MN/m*
Chemical anc prysical trestment $£3 Biclogical Oxygen Demand (BODX 127 Specific Gravity:
22% (theor.), § deys 0.867 at 20°C (houd)
&4 Foocd Chain Concentration Potentiat 128  Liquid Surtsce Tenslorc
Nore 292 dynes/cm = 0.0282 N/m at 20°C
129  Uquid Water krterfacial Tenslon:
3 CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERSTICS 35.48 dynes/cm = 0.03548 N/m st
3.1 CO Compstiiity Class: Aromatic 4.1 Physical State (a8 shipped) Liguid 0°C
hydrocarbon 42 Color: Colorless 1210 Vapor (Gas) Specific Gravity:
32 Formuls CeHsCHsCHa 43 Odor: Aromatic Not pertnent
43 INO/UN Designation: 3.3/1175 1211 Ratio of Specific Hests of Vapor (Gas)
3.4 DOT D No: 1175 1.071
3.5 CAS Repistry Mo 100-414 1212 Latent Heet of Yaporastion:
144 Bru/b = 80.1 cal/g =
3.35 X 10° J/xg
NG INFORM, 1213 Heat of Combustiorx —17,780 Btu/Bb
S. HEALTH HAZARDS & SHIPPING INFORMATION = —BB77 cal/g = —413.6 X 10 J/kg
6.1 Personal Protective Equipment: Seli-contained braathing apparstus; satety gogoles. &1 Grades of Purity: Research grade: 12.14 Hest of Decompositiorz Not pertinent
52 ymp F Inhalation may causs Imitation of nose, dizziNGss, Capression. $5.98%; pure grade: 99.5%; technical 1295 Heat of Sokstiorr Not pectinent
Mmummdmmmmpmmmmuhwm”m prade: 99.0% 12.18  Heat of Polymertzatiorz Not pertinent
53 Trestment of Exposure: INHALATION: if B effects ocour, remove victim 10 fresh air, keep him 82 Storage Tempersture: Ambient 1225 Heet of Fusior: Data Not Avallable
warm and quiet, and get medical help promptly; if breathing stops, give artificial ressiration. $.3 Inert Atmosphers: No requirement 1228 Umiting Value: Data Not Avaliable
INGESTION: induce vomiting only upon physician’s apgroval; material in lung mey cause 84 Venting Open {flame arrester} or 1227 Reid Vapor Pressurs: 0.4 psia
chemical pneumonttie. SKIN AND EYES: promptly flush with plenty of water (15 min. kr eyes) PrOSRIe-VACANN .
84  Threshold Limit Vaiue: 100 ppm
6.8 Short Term Inhalation Limita: 200 ppm for 30 min.
&6 Toxicity by ingestiorc Grade 2, LDse = 0.5 t0 5 9/kg (rat)
8.7 Late Toxichty: Duta not svaiabie
&8  Vapor (Gas) irritant Characteristics: annmmﬁm-mmm»l_
find high concentrations unpleasant The effect is temparary, :
&9 Liquid or Solid britant Characteristics: Causes smarting of the skin and first-degree bums on
short exposurs; may Cause secondary bume on long exposurs. .
5.10 Odor Threshoid 140 ppm € FIRE KAZARDS (Continued)
511 IDLH Value: 2,000 ppm €11 Stoichiometric Alr to Fusl Ratio: Data Not Avalable

&.12 Flame Tempersturs: Data Not Avallable
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ETB

ETHYLBENZENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12,18
LIQUID THERMAL CONDUCTIVITY

2.20

12.
LIQUID VISCOSITY

Britsh thermal

Temperature Pounds per cubic Temperature British thermal unit Temperature P Temperature -
(degeees F) foF; (degF:ees 3] per pound-F (degeees F ung-m.h per h_our- (degp:ees F) Centipoise
quare foot-F

40 54.990 40 402 —90 1.065 40 835
50 54.680 50 404 —80 1.056 50 774
60 54.370 60 407 —70 1.047 60 719
70 52,080 70 409 —60 1.037 70 670
80 53.750 80 412 —50 1.028 80 626
90 £3.430 90 414 —40 1.018 80 .586
100 53.120 100 417 —30 1.009 100 .550
110 52.810 110 419 —20 1.000 110 518
120 52.500 120 421 —10 280 120 488
130 £2.190 130 424 0 .981 130 461
140 51.870 140 426 10 971 140 436
150 51.560 150 429 20 .862 150 414
160 51.250 160 431 30 .953 160 383
170 50.940 170 434 40 .843 170 374
180 50%20 180 436 50 .834 180 .356
~190 50.310 190 .. 439 60 924 190 340
200 50.000 200 441 70 915 200 325
210 42.690 210 443 80 .906 210 311

90 .896

100 .887

110 .877

120 .868

130 .859

140 .B49

150 .840

160 .830

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermat unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

68.02 .020 80 .202 80 .00370 —400 —.007
100 .370 100 .00654 —350 .026

120 644 120 .01099 —300 .060

140 1.071 140 01767 —250 .083

160 1.713 160 .02734 —200 125

180 2.643 180 .04087 —150 157

200 3.953 200 .05926 —100 .187

220 5.747 220 .08363 —50 217

240 8.147 240 .11520 0 .248

260 11.290 260 .15510 50 274

280 15.320 280 20490 100 301

300 20.410 300 .26570 150 .327

320 26.730 320 33910 200 .353

340 34.460 340 42620 250 377

360 43.800 360 52850 300 401

380 54,950 380 64720 350 424

400 446

450 .467

500 487

550 507

600 525




METHYL CHLORIDE

MTC

10. HAZARD ASSESSMENT CODE

Common Synonyms Gas Coroness Odortess o s=eel 6. FIRE HAZARDS
Griorometnane oo 6.1  Flash Point <32'F CC. (Ses Hazard Assessment Handbook)
Flammable Limits In Air 6.1%-17.2% - -
Floats ar:dor:o‘:: on water. Flammable, wvisible vapor cloud is :i Fire Extinguishing Agents: Dry chemsa’ or ABL-DEFG
) carbon dicxde. Stop flow of gas.
6.4 Fire Extinguishing Apents Not to be
Avoid contas with, ki and vapor. Keep people awey. Used Not pertinent 11.  HAZARD CLASSIFICATIONS
mecs anc sef-contained breatung anoasta 6.5 Special Hazards of Combustion »
Stop pe ¥ possioie. Products: Toxic and intating pases are 11.1 Code of Federal Reguiations
Shu off ignmon sourves end call fire depattment . Flammable gas
Stay upwinc an¢ use waler spray 10 “knock 0own” vaDor generated in fires.
Isoiste anc remove dscharged matenal. 6.6 Behavior in Fire: Containers may expiode 112 NAS Hazard Rating for Bulk Water
Notty loca heslth &n¢ poilulon conto! agences. 6.7  ignttion Temperaturs: 1170°F Transportstion:
L AMMABLE 6.8  Electrical Hazard: Not pertinent Category Rating
POISONOUS GASES ARE PRODJCED IN FIRE. 6.9 Burning Rate: 2.2 mm/min. POt 4
Flashback along vapor trail may oo €.10 Adiabatic Flame Tempersture: Health
Vapor may explode i ignitec in ar enciosel a'ea Dats not available Vapor Irmtent........ ]
— Wear les and selfcomamec raat aoparstus. " uid or Sohd Imant 0
Fire S e T possive. . S - 6.11 Su:l::;omemc Alr to Fuet Rstlo: :’:asons.....“..........._ ’
exposed containers anc prowec men ehecting shutoff with waler. 076 (Est)
— Let fire burn. 6.12 Flame Temperature: Dats not available Water Polution
Human Toxicity. 1]
i 1
Aesthetic Effect... ]
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reactivity
1
::ma 1ing 1o eyes, nose o troat 7.1 Reactivity With Water: No reaction 0
It inhaled, will cause nausea. vormvong. headsche, citficult breathing, 7.2 Resctivity with Common Materials: °
- loss of cONsCIOUSNess. Reacts with zinc, aluminum,
Move 1c tresh air. magnesaum, and thett slloys: reaction s 113 NFPA Hazard Classificator:
“T breathung has siopped, ve aThaa resoraon. Category Ciassification
P breatng is diticult give cxypen not wkent Hestth Hazerd (Bie) 2
LouID - 7.3 Stabliity During Transport Stable £ ity (Red) T .
Will cause trostbite. 7.4 Neutralizing Agents for Acids and Maniiien
Exposure Fhush atfecled areas with pienty of waler. Caustics: Not pertinent y (Yeliow) 0
DO NDT RUB AFFECTED ARZAS. 7.5 Potymerization: Not pertinent
7.6 Innibltor of Polymerization:
Not pertinent
7.7 Molar Ratic (Reacisnt to
Product)y Data no! aveilable
7.8 FRsactivity Group: 36
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atm:
Not harmtul 10 aquelic le. Gas
Water 122 Molecular Weight 5C.48
Pollution 123 Bolling Point a1 1 stm:
—11.6°F = —242°C = 248°K
124 Freezing Point
—143.8°F = 87.7°C = 175.5°K
1. RESPONSE TO DISCHARGE 2 LABEL 8 WATER POLLUTION 125  Critical Temperstore:
(See Resp dethod ) 21 Category: Flammable gas 8.1 Aquatic Toxicity: 260.5°F = 1436°C = 416.8°K
issue wamning-tagh fismmability, 22 Clasx? None 126  Critical Pressure:
air comaminant 8.2 Waterfowl Toxicity: None P69 psia = 65.8 atm = 6.68 MN/m?
Restrict access 8.3 Biologicsl Oxygen Demand (BOD)X 127  Specific Gravity:
Evacuate ares None 0.997 at —24°C (quid)
8.4 Food Chain Concentration Potentiat 128  Liquid Surtace Tension
None 16.2 dynes/cm = 0.0162 N/m 8t 20°C
129  Liquid Water Intertacial Tension: (est)
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 50 dynes/cm = 0.05 N/m at —24°C
3.1 CG Compatibiitty Class: Halogenated 41 Pnysical State (as shippedx 1210 Vapor (Gas) Specific Gravity: 1.7
hydrocarbon Liquefied pas 1211 Rstic of Specific Hests of Vapor (Gas)
32 Formuta: CHsCl 42 Color: Colortess 1.259
3.3 IMO/UN Designstion: 2.0/1063 4.3 Odor: Fainl, sweet, non-iritating: et 1212 Latent Heat of Vaporizstion
3.4 DOTID No: 1083 etherdike 182.3 Btu/Ib = 101.3 cal/g =
3.5 CAS Registry No. 74-87-3 4.241 X 10% J/kp
1213 Heat of Combustion: ~5290 Btu/fo
= —2039 cal/g = —123.1 X 105 J/kg
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1234 Heat of Decomponition: Not perinent
1215 Hest of Solution: Not pertnent
&1 Personal .Pr\ﬂocﬂn Equipment: Approved canister mask; leather or viny! gloves; gopgies or 8.1 Grades of Purity: Technical grade; “Arc™ 1216 Heat of Polymertzation: Not pertinent
face shisld ! refrigerant grade 1225 Hest of Fusion: Data not svaiiabie
52 Symplm Following Wm Inhalation causes nausea, vomiting, weakness, headache, 92 Storage Temperature: Ambient 1226 Limiting Valve: Data not svailable
emotional disturbances; high concentrations cause mental contusion, eye disturbances, muscular 9.3 Inert Atmosphere: No requirement 1227 Reid Vapor Pressure: 116.7 psia
emors, Cyanosis, convuisions. Contact of bguid with skin may cause frostbite, 9.4 Venting: Safety relief
53 T of Exp R 1o fresh ar. Call a doctor and have patient hospitalizec for
observation of slowly developing symploms.
§.4 Threshold Limit Vaive: 50 ppm
5.5 Short Term inhalation Limits: 100 ppm for § min
5.6 Toxicity by ingestion: Not pertinent
5.7 Late Toxicity: None -
5.8 Vapor (Gas) lrritant Characteristics: Vapors are nonamtatng 1o the eyes and throat.
59 Liquid or Solid irritant Characteristicss No apprecs hazard, Practicalh o The skin
because it evaporstes quickly. May cause frostbite.
5.10 Odor Threshold: Data not svailable
5.11 IDLH Value: 10,000 ppm
NOTES
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MTC METHYL CHLORIDE

12.17 12.18 12.18 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. - British thermal
Temperature Pounds per cubic Temperature British thermal un= Temperature . Temperzature o
(deg?ees F) 10%( (deg?ees F) per pound-F (deg;:ees F) Un:;sg?e%‘zzzgu" (degF?ees F) Centipoise
—20 62.170 —50 .354 D -30 332
—15 61.860 —40 .357 A —20 .320
—30 359 T
—20 .362 A
N
o}
T
A
Vv
A
|
L
A
— | ]
- ‘ L
E
12.21 12.22 12.23 A
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 S
68.02 600 —55 4.590 —55 .05335 0 177
’ —50 5.298 —50 .06083 25 182
: —45 6.095 —45 .06913 50 .187
—a40 6.987 —40 .07831 75 192
—35 7.985 —35 .08843 100 197
—30 9.096 —30 .09957 125 .202
—25 10.330 —25 11180 150 .207
—20 11.700 —20 12520 175 212
—15 13.210 —15 13980 200 .217
—10 14.880 —10 15570 225 .221
-5 16.720 -5 17300 250 226
0 18.730 0 19170 275 231
5 20.940 5 21200 300 .236
10 23.350 10 .23390 325 .240
15 25.980 15 .25740 350 .245
20 28.840 20 .28280 375 249
25 31.950 25 .31000 400 .254
30 35.320 30 .33820 425 .258
35 38.960 35 .37040 450 .263
40 42.890 40 .40380 475 .267
45 47.140 45 43930 500 272
50 51.700 50 47720 525 276
55 56.610 55 51740 550 .281
60 61.880 60 .56000 575 .285
65 67.520 65 .60530 600 .289




METHYL ETHYL KETONE MEK

Common Synonyms Lqud Cosoness Sweet ooor & FIRE HAZARDS 10.  MAZARD ASSESSMINT CODE
MK anone 6.1 Flash Point 20°F C.C; 22°F OC. (See Hazard Assessment Handbook)
Ethyl methy’ ketone . 62 Fuammable Limhis In Air: 1.8%:-11.5% A-P-Q-R-S
Fioats and mixes we=h waler. Flammable, imialing vapor & produced. 63  Fire Extinguishing Agents: Alcohol fosm.
o~y chemical, or carbon dioxide
&.4 Fire Extinguishing Agents Nol 1o be
Stop descharpe ¢ possinie. Keep peopic eway. Used: Water may be inefiective 11, HAZARD CLASSIFICATIONS
St ¢ apvoor soutces and call fre depetme 6.5 Special Hazards of Combustion
Stev upwinC and USE waler Sprey 10 Tknock Bown Ve Producis: Not pertinent 11.1 Code of Federal Reguistions
,‘ﬁ;?:a;:;e'ﬁfng?;;ﬁ.em 6.6 Behavior in Fire: Not pertinent Flammable bq.sd
ot ioce hea'tt Bnd Polluton conto’ 8gendes. 67 Ignition Tempersture: 961°F 112 NAS Hazard Rating for Bulk Water
68  Ebectrical Hazard: Cless |, Group O Transportation:
6.8 Buming Rale: 4.1 mm/min. Category Rating
B g vapor vail may oo, 610 Adiabatic Flame Tempersture: e 3
Vapor may explode if igniec in en encosed area. Dais not available
Exungursh with dry chermca’. :0N0. T8, O Carbon dioxde. 6.11 Stoichiometric Air 1o Fuel Ratio: VapOr IFTAn. o !
— waler may be ineflectve o fre Data not available Liquid or Salid imitant 1
Fire Coo! exposed coniainers wi waie. €.12 Flame Tempersture: Data not svailable PoIsOns. ...
— Water Pohmoﬂ
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Resctivity With Water: No reacton
. :m&moﬂe;unszs:afg‘;&mn; headache, dizziness, 72 Resctivity with Common Materiais: No Self Reaction o
. A difficult breathing, or j0ss of CONSSOUSNESS. reaction
Mave to tresh air. 73 Stabity During Transport: Stable 113 NFPA Hazard Cisssificstion:
" : : breathing has s\fa:e:. gve z—"_ua resprration 7.4 Neutalizing Agents for Acids snd Category Classification
tregtning is drtficull, prve cxvpen Health Hazart (Blve)..-... 1
uouIo Caustica: Not pertnent Flammabilty (Red).— v 3
Wit burn eyes. 7.5 Potymerization: Not pertinent , eliow) — e
Exposure Harmtul if swallowed 7.6 Inhibttor of Potymerization: Y
;en:we conmaminated &iotvag r-‘c sR0es. Not pertinent
I‘JISN gggego?ée:yerg x:ﬁ: Ti:’w" plenty of water. 7.7 Molsr Ratio (Reactant to
IF SWALLOWED anc wizbm & CONSTOUS, have wicum gnnk weier Product) Dats not available
o7 mitk. 7.8 Reactivity Group: 18
12 PHYSICAL AND CHEMICAL PROPERTIES g
121 Physical State st 15°C and 1 atmc r
Dangerous 10 aquatic Iie in hegh concentations. Liquid t
Water May be dangerous ff it enters waier iniakes. 122 Molecular Weight 72.11
. Nvaw'y iocal health and widife officias. 123 Bolling Point #t 1 atm:
Pollution Nosty GpersIors of neaty wHer mimes. 175.3°F = 79.6°C = 3528°K
124 Freezing Point:
1 RESPONSE TO DISCHARGE 1 LABEL & WATER POLLUTION 25 ey e € = eesK
(See Resp d ) 21 Category: Flammable liquid 8.1 Aquatic Toxichty: 504.5°F = 2625'C = 535.7°K
Isswe waming-high flammability 22 Ciasx 3 5540 mg/1/48 hr/bluegill/TLa/fresh 128 Critical Pressure:
Drsperse and flush water 603 psia = 41.0 atm = 4.15 MN/m?
82 Watertow! Toricity: Data not availabie 127  Specific Gravity:
83 Biological Oxygen Demaend (BODK 0.806 at 20°C (iquid)
214%, 5 days 128  Uquid Surtace Tension: Not pertinent
8.4 Food Chain Concentration Potentiat 129 Uquid Water Intertacial Tension:
None Not pertinent
3. CHEMICAL DESIGNATIONS {. OBSERVABLE CHARACTERISTICS 1210 Vapor (Gas) Specific Gravity: 2.5
3.1 CG Compatidliity Class: Kelone 4.1 Pnysical State (as shippedr Liquid 1211 Ratio of Specific Heata of Vapor (Gask
32 Formuls CHsCOCH:CHs 42 Color: Colorless 1.075
3.3 IMO/UN Designation: 3.2/1193 43 Odor: Like aceione; pleasam pungent 1212 Latent Heat of Vaporization:
3.4 DOT ID Nox 1183 181 B/ = 106 cal/g =
3.5 CAS Registry No: 76-93-3 4.44 X100 J/kg -
1213 Hest of Combustiore —13.480 Bru/Ib .
- —7451 calig = —313.6 X 108 J/kg
1214 Heat of Decomposition: Not pertinent _
1215 Heat of Sokstion: (est) —8 Bru/ib
S. HEALTH HAZARDS 9. SHIPPING INFORMATION - 6 callg = —02 X 108 J/kg
5.1 Personal Protective Equipment Orpanic canister or air pack; plastic gioves; goggies or {ace 8.1 Grades of Purity: 29.5+% 1218 Heat of Polymerizstiorr Not pertinent
shieid $2 Storsge Temperature: Ambient 12.25 Heat of Fusion: Data ot availsbie
£2 Symp F 9 Liquid causes eye burn. Vapor initates eyes, nose. and throat: $3 Inert Atmosphers: No requirement 1226 Uimiting Value: Deta not svailabie B
can cause ; neusea. and loss of consciousness. $.4 Venting: Open (flame arester) ot 1227 Reld Vapor Pressurs: 3.5 psia B
5.8 Trestment of Exposurs: INHALATION: remove victim 1o fresh air; if breathing is irequiar or has pressure-vaicuum
stopped, stant resuscitation and administer oxypen. EYES: wash with plenty of water for at least
1§ min and call physician.
.4 Threshoid Umi Valve: 200 ppm
5.5 Short Term inhalation Limite: 200 mg/m? for 60 min.
5.6 Toxcity by Ingestion: Grade 2; LDso = 0.5 10 5 g/kg (ra9)
5.7 Late Torxicity: None -
5.8  Vapor (Gas) hrritant Characteristics: Vapors cause & skght smarting of the eyes o respiratory )
system # present in high concentrations. The effect is temporary.
5.9 Uiquid or Solid Irritant Characteristics: Minimum hazard. W spilled on ciothing anc alowed 10
remnain, may cause smarting and reddening of the skin. -
£.10 Odor Threshokd: 10 ppm
5.11 IDLH Value: Data not availeble NOTES |
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MEK

METHYL ETHYL KETONE

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. [ ) British thermal
Temperature Pounds per cubic Tempereture | British thermal uni Temperature e Temperature -
(degeees F) 10%1 (deQEees F ! per pound-F (degprees F) ””23322%@22@“{' (degrees F) Centipoise
i |
35 51.460 —35 ! .501 10 i 1.073 N
40 51.280 —30 ! 502 15 | 1.068 0
45 51.110 —25 ‘ .503 20 ! 1.063 T
50 50.940 —20 ‘ .504 25 1.058
55 50.760 —15 I 505 30 1.053 P
60 50.590 —10 i 507 35 1.048 E
65 50.420 -5 5 .508 40 1.043 R
70 50.240 0 } 509 45 1.038 T
75 50.070 5 ; 510 50 1,033 I
80 49.900 10 ; 511 55 1.028 N
85 £9.720 15 ! 512 60 1.023 E
90 £9.550 20 i 513 65 1.018 N
95 49.380 25 i 514 70 1.013 T
100 £9.200 30 | 516 75 1.008 \
105 £8.030 35 ; 517 80 1.003
110 287860 40 | 518 85 998
115 48.680 45 ; 519 80 .993
120 28.510 50 ; 520 95 988
55 ! 521 100 .9e3
60 j 522 105 978
65 | 523
70 i 524
75 ! 526
80 ! 527
85 528
90 529

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

68.02 27.000 0 148 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 125 428

60 1.104 60 .01427 150 444

70 1.461 70 01853 175 458

80 1.909 80 .02376 200 472

90 2.465 90 .03012 225 .486

100 3.147 100 .03778 250 .500

110 3.977 110 04690 275 513

120 4.977 120 .05768 300 526

130 6.171 130 .07030 325 .538

140 7.586 140 .08498 350 551

150 9.250 150 10190 7s 563

160 11.190 160 12130 400 .575

170 13.450 170 .14350 425 .586

180 16.050 180 .16850 450 .598

180 19.030 190 .19670 475 .609

200 22.420 200 22830 500 620

210 26.270 210 .26350 525 .630

220 30.610 220 30250 550 .640

230 35.480 230 .34560 575 .650

240 40.930 240 .39290 600 .660




NAPHTHALENE NTM

Sold Cooness Mothbahs ooor & FIRE HAZARDS 10. HAZARD ASSESSMENT CODE

Common Synonyms
{See Hazard Assesament Handbook)

Naphthalin 6.1 Flask Polnt 174°F C.C.; 190°F OC
Tar camphor - d .C.. 3
i 6.2 Flammable Limits in Air; 0.8%.5.6% A-T-U-X
Solidifies and fioats o sinks & waler. 6.3 Fire Extinguishing Agents: Water tog,

ca-don dioxide, dry chemical, of toam
6.4 Fire Extinguishing Agents Not to dbe

Stop discnarpe # possible. Keep peopie awy. Used: Not pertinent 1. HAZARD CLASSIFICATIONS
Cal: fre oepartment €.5 Specisl Hazards of Combustion
Avod COnat with hawd and soid. Products: Toxic vapors given off - & fire 11.1 Code of Federa! Regulations:
Isolste anc remove drscharged matenal N ORM-A
Notrty loza’ nesfth and poliution CONITo! apences. 6.6 Behavior In Fire: Not pertinent

€.7 Ignition Temperature: 979°F 112 NAS Hazard Rating for Bulk Water

Transportation:
Category Rating
1

6.8 Eiectrical Hazard: Not pertinent
6.5 Buming Rate: 4.3 mm/min.
Combustidle. 6.10 Adiabatic Flame Temperature:

Wear gogples and seh-coname: res™™g apoaratus. . . Health
Extinguish with water, foam, 0y chemeza’ o carbon dioxtde. Dz:a not available v \reitant 2
Cool exposed Conlainess with water. 6.11 Stoichiometric Air 1o Fuel Ratio: apor .
. Dsts not available Liquid or Soird Iman 1
Fire 6.12 Flame Temperaturs: Data not availabie Poisons 2
Waler Polution
Human Toxicity. S |
Aquatic Toxictty 3
Aesthetic Ettect 3
CaLL FOR MEDICAL AID 7. CHEMICAL REACTIVITY Reactivity
SOLID OR LIQUID 7.1 Reactivity With Water: Motien Other Chemecals ...... 1
imtating to skin Bnd eves. . Water ....... 0
) nashthalene spatters and foams m
| Remove contaminated ciothing a7 shoes. Selt Reacuon [
J Fush attecied areas witt pienty o waler. contact with water. No chemical 193 NFPA Hazard Classificstion:
A IF IN EYES, hold eyelids oper &nc hus® weh plenty of water. re3=pon is involved. azar eation:
- . 7.2 Resctvity with Common Materials: None " Hc“ 907y Classification
7.3 Stabhity During Transport: Suabie Heat E‘u'd (Biue) 2
Flammabilty (Red)... 2

7.4 Neutrnalizing Agents for Acids and o o o
Caustica: Nol pertinent (Yeiow)

Exposure
7.5 Polymerization: Not pertinent
7.6 inhibitor of Polymerization:
No: perunent
7.7 Molar Ratic (Reactant to
Product): Data not avsilable
7.8 Reactvity Group: 32
12 PHYSICAL AND CHIMICAL PROPERTIES
12.1  Phyalcal State 3t 15°C and 1 atm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Sohd
Water ;:;1.;2 :)a:gh:g:rs‘ai-! it enters water nakes. ::j ::l":cul:v .“""9:": ":i '8 .
. ng Point at 1 st .
Pollution | N3 652aon ot nearmy waier rianes £24°F = 218°C = 491K
12.4 Freezing Point .
, 176.4°F = 802°C = 353.4°K .
1. RESPONSE TO DISCHARGE 7 LABEL L WATER POLLUTION 125 Critical Tempensture: :
(See ) 21 Category: None 8.1 Aquatic Toxicity: 887.4°F = 4752°C = 74B.4°K i
Should be removed 22 Ciass: Not perunent 150 mg/1/B6 hr/sunfish/TLy/fresh 126  Criticsl Pressures B
Chemical and physical veatment wale 586 psia = 40.0 gUn = 4.05 MN/m?
1.E ppm/72 hr/fingerting 127  Specific Gravity:
salmon/critical/ salt water 1.145 &t 20°C {sold}
82 Waterfowl Toxlcity: Dale not availabie 128  Liquid Surtace Tension:
8.3 Biologicsl Oxygen Demand (BOD)x 31.8 dynes/cm = 003168 N/m at 100°C
(theor.) 58.5%. € days 12.9  Liquid Water interfacial Tension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERSTICS 8.4 Food Chain Concentration Potentiak Data not avaiabe
3.1 CG Compatiblity Class: Aromatic 4.1 Physical Staie (as shippedk None 12.10 Vapor (Gas) Specific Gravity:
Hydrocarbon Motten solid Not peninent
3,2 Formula: CioMs 42 Coior: Colorless 12.11  Ratio of Specific Heats of Vapor (Gas):
3.3 IMO/UN Designation: 4.1/2304 43 Odor: Coal tar; moth balls 1.068
3.4 DOT ID No: 2304 1212 Latent Heat of Yaporization:
3.5 CAS Registry No.: §1-20-3 145 Bw/ib = 807 cal/g =
2.38 X 108 J/kg
1213 Hest of Combustion: — 16,720 Btu/Ib

= —0287 cal/g = —386.8 X 10* J/kg

9, SHIPPING INFORMATION ) N
12.14 Heat of Decomposition: Not pertinent

5. HEALTH HAZARDS

6.1 Personal Protective Equipment Approved orpanic vapor canister unit; rubber gloves, chemical 9.1 Graces of Purity; Pure; crude: 85% Pwe: 12.15 Heat of Solutiorx Not pertinent

safety goggles: face shield; coveralls and/or rubber apron, rubber shoes or boots. mp = 176°F Crude: mp = 165—176°F 1216 Hest of Polymerization: Not pertinent
§2 Sympioms Following Exposurs: Vapors o fumes are iriiating 10 eyes, nose, and throet and $2 Storsge Tempersture: Elevaied 1225 Heat of Fusion: 35.06 cal/g

may cause headaches, dizziness, nausea, eic. Sokd may be iritating 10 skin. 9.3 Inert Atmosphere: No requirement 1226 Limiting Value: Data not svaiiable
53  Treatment of Exposurs: INHALATION: remove 1o fresh ai. SKIN OR EYES: fush immediately $.4 Venting: Open (flame srresier) or 1227 Reid Vapor Pressurs: Low

with plenty of water for al least 15 min.; remove i clothing @ cala pressure-vacuum

physician.
5.4 Threshold Uimit Value: 10 ppm -
55  Short Term inhalstion Limita: 15 ppm for 5 min. .
56 Toxicity by ingestion: Grade 2; oral 8t LDso = 1780 mg/kg .
57 Late Toxicity: Data not svailable .
§8  Vapor (Gas) Uritant Characteristics: Vapors cause moderate iitation such thal personnel will

find high concentrations unpieasant. The effect is temporasy.
6.9 Liquid or Sokd iritant Charscteristica: Hot liquid can cause severe burn. The sokd may iilate

the skin. -
$.10 Odor Threshold: Data not available K

NOTES .

5.1 IDLH Value 500 ppm
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NTM

NAPHTHALENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

2.20

12.
LIQUID VISCOSITY

Bntish thermal

Temperature Pounds per cubic Temperature British thermal unt Temperature unit-inch per hour- Temperature Centipoise

(degrees F) foot (estimate) (degrees F) per pound-F (degrees F) sguare {oot-F (degrees F) '
(estimate)

177 69.290 180 ;‘ .382 177 901 180 .837
178 £9.290 200 | .391 178 .501 185 784
179 69.290 220 r 401 179 .901 180 735
180 €9.290 240 | 410 180 .901 185 690
181 68.280 260 \ 419 181 .901 200 648
182 69.280 280 i 429 182 .901 205 .609
183 €9.290 300 ‘ .438 183 .901 21 573
184 €9.290 320 ! 447 184 .901 215 .540
185 £69.290 340 1 457 185 .801 220 509
186 69.290 350 ‘ 466 186 .901 225 480
187 69.290 380 ‘ 475 187 .901 230 454
188 69.290 400 | .485 188 .901 235 429
189 69.290 420 i 494 188 .901 240 406
180 68.290 ! 180 .901 245 .364
191 63290 | 191 901 250 364
- 192 69.290 . J 192 .901 2585 .345
193 68.290 i 193 .801 260 .327
[ 265 2N
; 270 285
i 275 .281
| 280 .267
| 285 254
E 290 262
g 295 .231
: 300 221
| 305 210

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature [ Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British therma! unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 .300 180 148 180 .00276 0 .207
200 254 200 .00460 25 .220
220 420 220 .00739 50 .233
240 670 240 .01143 75 246
260 1.032 260 01713 100 .259
280 1.544 280 .02493 125 .27
300 2.250 300 03537 150 .283
320 3.200 320 04801 175 .295
340 4.453 340 06650 200 .307
360 6.075 360 .08850 225 318
380 8.138 380 11570 250 .330
400 10.720 400 14890 275 .340
420 13.810 420 .18890 300 351
440 17.810 440 23630 325 .362
460 22.490 460 28210 350 .372
480 28.080 480 .35680 375 .382
400 .391
425 401
450 410
475 419
500 428
525 .436
550 445
575 453
600 .460




PHENOL PHN

Common Synonyms Sold crystals, or Whrie sokc. or hght Swoet 1y cox 6 FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
watery lquid Pk haund
E‘rg;g"f:;""’ €.1  Flash Point 185°F 0.C; 17§°F C.C. (See Hazard Assesament Handbook)
Pnenic acid . 62 Flammable Limits in Al 1.7%-8.6% A-P-Q
Phenyl hydroxide May fioat or sink, and mixes siowh with water. 63  Fire Extinguishing Apents: Water 10g,
toam, cardon doxde, of dry chemécal
6.4 Fis Extinguishing Agents Not 10 be
AVOID CONTAZT WiTH LIQUID AND SOLID. Kear oD 2wy Used: No' pertinent 11.  HAZARD CLASSIFICATIONS
Wear popolas. se=conained brasthing apparaius &ns ~Joe” overciotning 6.5 Special Hazsrds of Combustion
11.1 Code of Federsl Repuistions:

uncluging poves) . P
Stop discharpe ¢ possibie. Call fire depanment Products Toxic and imitating vapors are '
Evacuate aree v case of larpe dlschavi)e peneratec when hested. Poison, B
isolate and remove discharged maiena " 112 NAS Hazard Rating for Bulk Water
Notfy loca’ hea'™, 8¢ pOiUlion contro! agences 6.6 Behavior in Fire: Yieids fiammabie vapos T "9

when hested which will form expiosive ransportation:

mixtures with air. Category Rating

6.7 Ipnition Tempersture: 1318°F L[ NRIRIRSS — 1

8BNS rubber overcisthing 6.8 Electrical Hazard: Not pertinent Health
Vepor Imtant...........

Combustible.
POISONOUS GASES ARE PRODUCED IN FIRE
Wwear gopoles. self-Conlainec breat g EDDETES

imcluding gloves), @ e . 6.9 Buming Ratw: 3.5 mm/min.
Extngurs! walef, Ca! n WOE. O chemezal, or toem. Uk o
Fire uoogexaosed containers with weter. 6.10 Adiabatic Flame Temperature: Laqu-d of Soirc Irritant . 3
Data no! available POIBOMS ..o —_— 3
2
(Contnued, 3
Aesthetic EHect... 3
CALL FOR MEDICAL AD. 7. CHEMICAL REACTIVITY Reactivity
LIoUID OR SOUID Other Chemicals .... 2
POISONOUS IF SWALLOWED. 7.1 Resctivity With Weter. No resction o
wi: bumn skin and eyes. 7.2 Reactivity with Common Materiala: No
Remove contamingled CIdtNE 807 S70eS reacton 3 NFPA v o
Fiioh ahtecied areas with pienn o° & 17" PA Hazal mﬂor:
R EYES, hold eyehds oper BnC hus™ wim ety Of water. 7.3 Stabllity During Transport: Steble Category Cissaification
~ {F SWALLOWED and wvicim is CONSSDUS, Save wiclm gnnk wale! 7.4 Neutalizing Agents for Acids and
- o_milk. - ’ Causticx Not pertinent Health Hazerd (Blug) . 3
e —— OC NOT INDUCE VOMITING Fi ility (Red) 2
7.5 Potymerization: No! pertinent .
Exposure 7.6 inhidtor of Polymertzation: y (Yellow) 0
— Not perrent

7.7 Molar Ratic (Reactant 1o
Producty Dsta not available
7.8 Reactivity Groug: 21

12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State st 15°C and 1 atm

HARMEUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Sohd or baud
May be dangerous H It enters water inakes.
Water Natty koca! health and wildide ohoacs. 122 Molecular Weight §4.11
PO"U”OH Notty operators Of nearby waler wilahes. 123 Bolling Point st 1 atm:
350.2°F = 181.8°C = 485.0°K

124 Freezing Point
105.6°F = 40.9°C = 314.1°K

1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125 Critical T
(See Resp 4 ds k) 21 Category: Poison 8.1 Aguatic Toxicity: 790.0°F = 421.1°C = 684.3°K
Issue waming-poson 22 Casx € 11.5-28.5 mg/1/96 tr/bluegit/TL, /fresh 128 Critical Pressurs:
Restrict access waler 8BS psia = 60.5 atm = 6.13 MN/m?
Shoukd be removed 1.5 ppm/48 v/rainbow trout/TL, /tresh 127 Specific Gravity:
Chemica! and physical trestment water 1.058 st 41°C (lquid)
82 Watertowl Toxcity: Deta no! available 128  Uquid Surtsce Tensiorc
8.3 Biological Oxygen Demand (BOD) 36.5 dynes/cm = 0.0365 N/m at 55°C
200%, £ days 129  Liquid Water Intertacial Tension:
3. CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS 8.4 Food Chaln Concentration Potentiak {e8L) 20 dynes/cm = 0.02 N/m at 42°C
3.1 CG Compstibility Ciass: Phendl, cresol 4.1 Physical State (ss shipped) Nore 1210 Vapor (Gas) Specific Gravity:
32 Formuia: CaHsOH Soli or motien kiquid Not pertinent
33 IMO/UN Designation: §.0/1671 42 Color: Colorless to kght pink 1211 Ratio of Specific Heats of Vapor (Gask
3.4 DOTID Noz 1671 43 Odor. Charscleristically sweet. swee. arry; 1.088
3.5 CAS Registry No: 108-95-2 pungent, distinctive; distinCl, aromenc, 1212 Latent Heat of Vaporizaton 3
130 Btu/b = 72 cal/g = ;

somewhat sickening sweel and a=d
3.0 X 10° J7kg

1213 Heat of Combustion: —13,400 Bw/® g
= —7,445 cal/g = —311.7 X 10° J/hg b

5. HEALTH HAZARDS 8 SHIPPING INFORMATION _
N } " ! . 1214 Hest of Decompoaltion: Not pertinent
[ X] quip Fresh-air mask for confined areas; nibber gioves; protectve 9.1 Gredes of Purity: 80-69% (so0lid), 60-85% 1215 Heat of Solutiore Not pertinent
elothmgfdlhcnm (Suid). Technical: 82-82% (containg 1298 Hest of Polymerizstion: Not pertinent
52 F Exposure: Will burn eyes and skin. The analgesic action may cause ks cresols) 1225 MHeat of Fusion: Deta not svailable
Mwnummﬁnmmdwmhmmwnwﬂu conmuisions, 92 Storage Tempersture: Ambient 1226 Uimiting Value: Data not avaiable
and death. $.3 Inert Abmosphere: No requirement 1227 Reid Vapor Pressurs: 0.3 peis
53 Treatmen of Exposurs: INHALATION: if victim shows any E eftects, move him 10 fresh ar, heep $.4 Venting: Pressure-vacuum

hir quiet and warm, and call a docior immediaiely, I bresthing stops, give artificial respirsion.

INGESTION: do NOT induce vomiting: give milk, egg whites, or larpe amounts of water anc call

doctor i no known treat the sy EYES: i ly fush with plenty

ofwa\u'orlllun15meonﬁmn'uum~15nhlwhnnmukmm.sm

M\oynmmaommm.mwmmmwmwmmm

water or s0ap and water for at least 15 min.; clean clothing thoroughly or discard. -
54 Threshold Limit Valus: 5 ppm (inchudes skin exposure).
55 Short Term inhaistion Limits: Data not available o
56 . Toxldtybylnwﬂom GndchD-o-05|o5glkqdmo

87 Late Y ) y animals I

(1] vw(eu)mmmma: Vapors cause moderate ititation such that personne! wil 6 FIRE HAZARDS (Continved) g
find high The effect is temporary. €.11 Stoichiometric Alr to Fuel Ratio: Data not svailable

59 Liquid or Sofid iritant Characteristics: Fairly severs skin iritant may cause pain and second- €.12 Flame Temperaturs: Data not avaliat

degres bums after a few minutes’ contact
5.10 Odor Threshokt 0.05 ppm
6.11 IDLH Value: 100 ppm
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PHN PHENOL

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID KEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
- f British thermal usit Eritish thermal -

Temperature Pounds per cubic Temperature Temperature | . Temperature .
(degﬁees F) foot (degeees F) pfgs‘t’fr’,ﬁ’aﬁ‘éf (degeees F) j" UUES’GSPep&C?:UF (degrees F) Centpose
110 65.870 108 .561 122.02 1.113 110 4.302
115 65.719 109 561 i 115 3.929
120 65.559 110 561 | 120 3.584
125 65.410 111 .561 :‘ 125 3.282
130 65.250 112 561 130 3.021
135 65.099 113 .561 135 2775
140 64.940 114 .561 I 140 2.554
145 64.790 115 561 | 145 2.353
150 64.629 116 .561 150 2171
155 64.469 117 .561 155 2.005
160 64.309 118 i 561 160 1.855
165 64.160 119 | 561 165 1718
170 64.000 120 .561 170 1.563
175 63.840 121 .561 175 1.479

180 63.670 122 561
185 £§3.510 123 561
190 63.350 124 . .561 i
195 63.190 125 .561
200 63.020 126 561 !
205 62.860 127 561 |
210 62.690 128 561 i
129 .561 !
130 561 !
131 .561 !
132 .561
133 561 |
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 8.400 70 .012 70 .00019 0 224
80 .017 80 .00027 25 .237
90 .024 90 .00039 50 .250
100 .034 100 .00054 75 262
110 .048 110 .00074 100 274
120 .066 120 .00100 125 .286
130 .091 130 .00135 150 287
140 123 140 .00180 175 .308
150 .165 150 .00238 200 319
= 160 220 160 .00311 225 .330
170 .289 170 .00403 250 341
180 .378 180 .00518 275 351
190 .490 190 .00661 300 .360
200 629 200 .00836 325 .370
210 .802 210 .01050 350 379
220 1.016 220 01311 375 .388
230 1.278 230 01624 400 .397
240 1.596 240 .02000 425 405
250 1.982 250 .02449 450 414
260 2.446 260 .02980 475 422
270 . 3.002 270 .03607 500 429
280 3.663 280 .04342 525 436
290 4.446 280 .05200 550 444
300 5.370 300 06197 575 450
310 6.453 310 .07350 600 457
320 - 7.718 320 .08679




TETRACHLOROETHANE TEC

Common Synonyms Liquad Co::: to pale Sweet o0 & FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
u&;ﬂm’“‘ 6.1 Flash Point Not flammable (See Hazard Assessment Handbook)
o 62 Flammable Limits in Al Not flammadle A-X
Sinks in water. 63  Fire Extinguishing Agents: Not pertnent
64 Firs Extinguishing Agents Not to be
Usec: Not pertinent
AVOID CONTAST WiTH LIOUID AND VAROR. KEEF PEOPLE AWAY. 65 Special Humards of Combustion 11 HAZARD CLASSIFICATIONS
Wear rubber (versiothing (ncluding gioves) Products: imitating hydrogen chionos
L P s e vy fom e 1 Cote o e R
e . €6 Behsvior In Fire: Data not available -
Notly loca hears &nd poliution control gpendes. o7 IWTMM‘:WMM 112 NAS Hazard Rating for Bulk Water
68 Blectrical Hazard Not pertinert Transportation: Not ksied
. €9  Burning Rate Not pertinent 113 NFPA Hazard Cisasificston:
mmymmmmm. €10 Adiabstic Flame Tomperature: Not listed
Deata not avaiiable
£.11 Stochiometric Ak to Fuel Retio:
Fire Dat2 not availabie
6.12 Fiame Tempersturs: Dats not availadie
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Resctivity With Water: No reaction
mrﬁm@&mwm 72 Resctivity with Common Materiaix May
|- + r eyes. hoid eyelids oper anc fus™ wi pienty of water. afiack some forms of plastics
¥ reatung has S10ppod, pve 2 THGA’ resDraton. 7.3 Stabiiity During Transport Stable
¥ treatung is dithcult, pve Cxvpen. - 7.4 Neutrslzing Agents for Acids and
lr’?UPOISON?DC)USIF SWALLOWED OR IF SXON IS EXPOSED. Caustica: Not pertinent
—— imatng 10 skin and eyes. 7.5 Polymertzation: Not pertinent
EXPOSUFG K swallowed will Cause nauses anc voming. 7.8 Inhibitor of Polymertzation:
e | e mess i pey v o
= IN“EYES. hold eyel»c.; a:;::yrt fias~ wen plenty Of water. 7.7 Molar Ratio (Resctant 1o .
I¥ SWALLOWED and wcbr s CONSTIDUS, have wetim gnnk wale ik Producty Data not available
IF s;thg@gg';mnc;ﬁ*: m:o\sa IS OR HAVING CONVUSIONS, 74 Rescivtty Group: 36
60 nOthing except heag VichT wa™m
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atme
Effect of low concentraborn on aquatic ire & unknown. Liquid
Water ':::m "n';‘:: wrlar iaked. 122 Molecular Weight 167.85
t a e othcils. 123 Boiling Point st 1 st
Pollution Notfy operators of pea-by water rmakes. 205.9°F = 146.3°C = 419.5°K
124 Freszing Point
—d68°F m —43.8°C = 220.4°K
1. RESPONSE TO DISCHARGE 2 LABEL L WATER POLLUTION 125  Critoal Tempersture: Deta ot avaliable
(See Reap Methods dbook) 21 Category: None 8.1 Aquatic Toxicity: Data not avakabie 128 Critical Pressurs Deta not svailable
Issue waming-pomson, air 22 Cissx Not pertinent 82 Waterfow! Toxicity: Data not svaliabie 127  Specific Gravity:
contaminart £3 Biological Oxygen Demand (BOD) 1.595 at 20°C (Wouid)
Restrict access Duta not evallable 128 Liquid Surfece Tenslonr
Should be removed 2.4 Food Chain Concentration Potentia 37.85 dynes/cm = 0.03785 N/m at
Chemical and physical eatment Deta not evailable 20°C
12.9  Uquid Water lntertacial Tension:
Data not gvaiable
3. CHEMICAL DESIGNATIONS & OBSERVABLE CHARACTERSTICS 1230 Vapor (Gas) Specific Gravity: 5.79
31 CG Compatibimty Ciass: Halogenated 41 Physical State (as shippedy Luid 12.11 Ratio of Specific Hests of Vepor (Gask
hydrocarbon 42 Color: Colortess 1.090 at 25°C
32 Formulx ClxCHCHCH yeliowish green 1212 Lstent Heat ot Yaporizstion:
23 IMO/UN Designation: Not isted 43 Odor: Chioroform-iike, pleasar: ke carbon £9.2 Bu/lb = 55.1 cal/g =
3.4 DOT ID Moz 1702 tetrachioride; mikd, sweetis?, simia to 2.30 X 10% J/kg
35 CAS Registry Nou 1285-80-7 several other chiorinated hvarocarbons. 1213 Heat of Combustor: Not pertinent
12.14 Heat of Decompositiorr Not pertinent
12.16 Hest of Sohstion: Not pertinert
1218 Heat of Polymerizatiorz Not pertinertt
S HEALTH RAZARDS S SHIPPING INFORMATION 1225 st of Fusion: Dats not svakable
81 F al Chemical satety gopoies, plastic face shieid, air- or axygen- 5.3 Grades of Purity: Technical, 8% $2.26 Limiting Value: Deta not svaliable
suppied masic safety hat with brim: soivent-proof apron: synthetic nubber gioves 8.2 Storspe Temperaturs: Ambient 1227 Reid Vapor Pressurs: 0.5 peia
62 Y F 9 Exp - C is & powerhd narcotic and liver poisors fty &iso 5.3 inert Atmosphers: No requirement
cause changes in biood tion and OIOQH R d exponre by 5.4 Venting Open
mmhhw.wummmmmmmmy.nm
mmmumwmwmmmmw
wmwuwmnnmmmmwm
£3 Trestment of Exposurss INHALATION: remove victim om exposurs; begin anificial respiration if
mmmmcemmmu.mm&mmm
for 15 min. SKIN: remove ciothing: wash skin thoroughly with warm water and soap.
54 Threshold Limit Value: 1 ppm
&5 Short Term inhalation Limits: 10 ppm, 30 min.
56 Toxichy by ingestion: Grade 3; oral LDss - 200 mg/hg (ral)
87 Late Toxicity: Liver poisoning, nervous daorders "
E8  Vapor (Gas) irritant Vapor s iitating such that personnel will not
usually tolerate moderate or high vapor CONORNtrations.
53  Liquid or Solid Iritant Charscteristics: Mnimum hazavdl. I spiled on clofhing and showsd to NOTES
remain, may cause smarting and reddening of the siin.
810 Odor Threshold: 0.5 ppm
£.11 IDLH Valu 150 ppm
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TEC TETRACHLOROETHANE

12.17 12.18 12.19 12.2
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. L. . British thermal
Temperature Pounds per cubic Temperature British thermal uni: Temperature o Temperature .
(c?egpr)ees F) fo%? (degeees F) per pound-F (deg;;ees F) unlsl-qlgg?eagro:’o:ur- (degeees F) Centipoise
34 101.400 52 .210 30 791 34 2.527
36 101.2989 54 .210 40 .784 36 2.473
38 101.200 56 210 50 777 38 2.422
40 101.099 58 .210 60 770 40 2.371
42 101.000 60 210 70 763 42 2.322
44 100.900 62 210 80 756 44 2.275
46 100.729 64 210 90 748 46 2.229
48 100.529 66 210 100 741 48 2.184
50 100.500 68 210 110 734 50 2.140
52 100.400 70 .210 120 727 52 2.098
54 100.299 72 .210 130 .720 54 2.057
56 100.200 74 210 140 713 56 2.017
58 100.099 76 210 150 .706 58 1.977
60 100.000 78 .210 160 699 60 1.939
62 £9.610 80 210 170 692 62 1.902
64 O%w-29 82 .210 180 .685 64 1.866
66 22.690 84 : 210 190 678 66 1.831
68 99.589 86 .210 200 671 68 1.797
70 09,480 70 1.764
72 00.579 72 1.732
74 09.270 74 1.700
76 ©9.160 76 1.669
78 96.058 78 1.629
80 98.850 80 1.610
82 98.849 82 1.582
84 98.740 84 1.554
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
34 .251 80 161 80 .00468 90 145
36 .252 90 216 90 .00614 100 146
38 .254 100 .285 100 .00797 110 148
40 .256 110 374 110 .01026 120 148
42 .258 120 .485 120 .01309 130 150
44 .259 130 624 130 01655 140 151
46 261 140 .796 140 .02076 150 .153
48 .263 150 1.008 150 02584 160 .154
50 . .265 160 1.265 160 .03193 170 .155
52 .266 170 1.578 170 .03918 180 .156
54 .268 180 1.954 180 .04776 190 157
56 270 190 2.403 190 05784 200 159
58 272 200 2.938 200 .06964 210 .160
60 273 210 3.570 210 08335 220 161
62 275 220 4.313 220 .09922 230 162
64 277 230 5.182 230 11750 240 164
66 279 240 6.194 240 13840 250 165
68 .280 250 7.366 250 .16230 260 166
70 .282 260 8.719 260 .18940
72 .284 270 10.270 270 22010
74 .286 280 12.050 280 25470
76 .287 290 14.070 290 .29350
78 288
80 291
82 .293
84 294




TETRACHLOROETHYLENE TTE

Common Synonyms Watery liquid Colortess Sweet o00r & FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
;,';f;;ﬁ 6.1 Flash Point Not flammable {See Hazard Assessment Handbook)
Perchioroeth: . 62 Fammable Limhs In Air. Not lammabile A-X
Perk yene Sinks in water, imiatg vapor is produced. 6.3 Fire Extnguishing Agents: Not pertnent

6.4 Fire Extnguishing Agents Not to be
Usect Nol pertinent

Stop drschape  possible. 65  Special Hazards of Combustion 11 HAZARD CLASSIFICATIONS
Avord cone™ with bod and vapor. Progucts: Toxic, imtating pases may be
isolele 8 remove discharped matenal, generated in fires 11.1 Code of Federal Regulstonx
Notty ioca hea't anc poliution contro! agences. ) ORM-A
6.6 Behavior In Fire: Not pertinent -
6.7 Ignition Temperature: Not flammabie 112 NAS Hazard Rating for Bulk Water
6.8 Electrical Hazard: Not pertinent Transportation:
- 6.9 Burning Rate: Not fiammable Category Rating
Not mmable. .
Pok gases are produced when hested. 6.10 Adiabatic Flame Temperature:
Data not available

6.11 Stolchiometric Alr to Fuel Ratio:
Date not gvailable

Fire 6.12 Flame Temperature: Data not svaiiable
Water Polution
Human Toxcty...... 1
Aquate Toxcity 3
Aesthetic EHeck ... 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY FReactivity
--erm.amc 10 6765, nose BnC trost 7.1 Reactivity With Water: No reaction Other ChHEmCalS - 1
b mhaled, will cause ditficull bresing, or ioss of consciousness. 7.2 Reactivity with Common Materialk No
Move 1o tresh air, reashon
I brestung has stopped, gve TH08 resoraton 7.3 Stabliny During Transport Stable 11.3 NFPA Hazard Classificatiorc
¥ bresiung i Ofcul, grve orvpen 7.4 Neutralzing Agents for Acids and Not kisted
Lauio Caustics: Not pertinent

rrita 1o skin and eyes.
Har it m?lo.wod 7.5 Potymerationz Not pertinent

EXPOSUre | remove conaminated clotwng ac shoes. 7.6 Inhibhor of Potymertzation:
Frush E:Ec!ed areas with prenty 0 waler. Not pertinent
1IN S, hold eyelds oper aac fius™ wiin pienty of water.
IF SWALLOWED and wictm s CONSDIOUS, have victim gnnk weler 7.7 Molar Retio (Resctant to
o milk, Producik Date not available

7.8 Reactivity Group: Dats not svailabie

12 PHYSICAL AND CHEMICAL PROPERTIES
121  Physical State at 15°C and 1 atme

at;;ddbwwm;?mmmﬁcmbunm Liquid

be dangerous enlers waler imakes.

Water Notty local heatth and widife officiats. 122 Molecular Weight 165.83

Pollution Notry operators of nearby water rrakes. 123 Bolling Point at 1 atm
250°F = 121°C = 384K

124 Freezing Point
—6.3F = —224'C = 250.8°K

L RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125  Critical Tempersturs:
(Ses Resp o 21 Category: None 8.1 Aqustic Toxicity: Data not available 657°F = 347°C = 620°K
Shouid be removed 22 Cissx Not pertinent 8.2 Waterfow! Toxichy: Data not evailable 128 Critical Pressure: Not pertnent
Chemical and physical treatment 8.3 Biologkal Oxygen Demand (BODX 12.7  Specific Gravity:
Nore 1.63 a1 20°C (quid)
8.4 Food Chain Concentration Potentiat 128 Uquid Surtace Tensiort
Nore 31.3 dynes/cm = 0.0313 N/m at 20°C

129 Liquid Water intertecial Tension:
44.4 dynes/cm = 0.044s N/m a1 25°C

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1210 Vapor (Gas) Specific Gravity:
11 CG Compatbity Clasx Not listed 4.1 Physical State (as shippedy. Lioxd Not pertinert
32 Formuix CsC=CCh 42 Color: Coloriess 1211 Ratio of Specific Hests of Yapor (Gask
3.3 IMO/UN Desipnatiort §.0/1887 43 Odor: Ethereat; like chioroform, radly 1.116
3.4 DOT ID No: 1857 swool 1212 Latent Hest of Yaportzation:
3.5 CAS Repistry No: 127-164 80.2 B/l = 50.1 cal/p =
210 X 10* J/kg

S, HEALTH MAZARDS §. SHIPPING INFORMATION )
1218 Heat of Polymerizatiorr Not pertinent
5.1 Personal Protective Equipment For high vapor concentrations use approved canister of 8.1 Grades of Purity: Dry cieaning and 12.25 Heat of Fusion: Dets not available
ar-sppbed mask: chemical goggies or face shieid; plastic gioves. industial grades: 85+ % 1226 Limiting Valus: Data not evaiiable
§2 Symp Vapor can atffect central nervous gysiem and cause asthesia. $2 Storsge Temperature: Ambient 1227 Reid Vapor Pressurs: Data not avaiable
wmmhwnmwmmymuwmummnﬁn $.3 inert Atmosphere: No requirement
5.3 Trestmen! of Exposurec INHALATION: if liness ocours, remove patient 10 fresh air, kee him 8.4 Venting Pressure-vacuum

wam and quiet, and get medical attertion. INGESTION: induce vomiting only on physican’s
recommendation. EYES AND SKIN: fiush with pienty of water and pet medical attenticr:
irhtation or injury occurs.

5.4 Threshoid Limit Value: 50 ppm

55 Short Term inhaiation Limite: 100 ppm for 60 min.

£8 Toxicity by ingestio: Grade 2; LDse = 0.5 10 5 g/kg

6.7 Late Toxicity: None

£4  Vapor {(Gas) iritant Characteristics: Vapors cause a shght smarting of the eyes or trost i
presert in high o The efiect is Y.

59 Ucuid or Sobd irritant Charscteristics: Minimum hazard. If spilled on clothing and afiowed to
remain, My Cause smarting and reddening of the siin.

K10 Odor Threshokt § ppm NOTES

5.11 [IDLH Value 500 ppm
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TETRACHLOROETHYLENE

12,17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. . | British thermal
Temperature Pounds per cubic Temperature ritish thermal unit Temperature P Temperature .
(degeees F) 1opot (deg‘iees F) B pser p:unda-F (degprees o umsi-mch per hour- (degp:ees F Centipoise
! quare foot-F
35 103.400 0 .198 N 55 .958
40 103.099 10 .200 o} 60 829
45 102.900 20 i .201 T 65 .00
50 102.599 30 | .202 70 .873
55 102.299 40 [ .203 P 75 848
€60 102.000 50 i .204 E 80 823
65 101.700 60 .205 R 85 .800
70 101.400 70 .206 T 90 777
75 101.029 80 i 207 | 95 .756
80 100.799 20 ! .208 i N 100 .736
85 100.500 100 210 ; E 105 716
20 100.200 110 ‘ 211 | N 110 698
95 99.910 120 ‘ 212 ' T 115 680
100 28610 130 i .213 “ 120 .663
105 98320 140 : 214 i 125 647
110 98.020 150- 215 | 130 631
115 98.730 160 216 1 135 616
120 88.429 170 217 j 140 601
125 98.139 180 .218 145 .588
130 67.839 190 .220 ; 150 574
135 27.549 200 .221 i 155 .561
140 §7.250 210 222 ! 160 549
145 96.959 i 165 537
150 96.669 : 170 526
155 96.370 ; ; 175 515
160 96.080 | |
i I

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 .016 60 .236 60 00702 0 .108
70 .318 70 00929 25 110
80 425 80 01216 50 113
90 .561 90 01575 75 116
100 732 100 .02022 100 118
110 .848 110 .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
180 5.616 180 .13360 325 .136
200 6.805 200 15940 350 .138
210 8.199 210 .18910 375 138
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 .148




TOL TOLUENE

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. [ . British thermal
Temperature Pounds per cubic Temperature  * British thermal unit Temperature o Temperature -
(deg;;ges 3] fo%et (degEees F per pound-F (degeees F) ung;;ﬁepﬁ;ngur- (dege(eees F Centipoise
!
—30 57.180 0 : .396 0 1.026 0 1.024
—20 56.870 5 i .397 10 1.015 5 878
—-10 56.550 10 3 .399 20 1.005 10 .835
0 56.240 15 ! 400 30 .994 15 .894
10 55.930 20 i 402 40 983 20 857
20 £5.620 25 ! 403 50 972 25 .821
30 £5.310 30 404 60 .962 30 .788
40 54.990 35 406 70 951 35 757
50 54.680 40 | 407 80 .940 40 727
60 54.370 45 i .409 90 929 45 .700
70 54.060 50 ‘ 410 100 919 50 673
80 53.750 55 | 411 110 .808 55 649
90 53.430 60 413 120 .887 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 75 562
80 - : 418 160 .854 80 544
85 420 170 .843 85 526
90 421 180 .833 Q0 .509
85 422 180 .822 85 .483
100 424 200 811 100 477
105 425 210 .800
110 427
115 428
120 429
125 431
12.21 12.22 12.23 .
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 2414
20 .084 20 .00150 50 .255
30 21 30 .00212 75 .268
40 172 40 00296 100 .281
50 241 50 .00405 125 .294
60 .331 60 .00547 150 .306
70 449 70 00727 175 319
80 .600 80 .00854 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 375 411
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




TOLUENE

TOL

10. HAZARD ASSESSMENT CODE
(See Hazsrd Assessment Handbook)
A-TU

11.  HAZARD CLASSINCATIONS

11.1 Code of Federa Reguiztonk
Flammabie bowd
112 NAS Hazard Reting for Bulk Water

Rating

vapor mant...— ..

Liquid or Sobd fritant..

Poisons
Water Poluton

Human ToocY o 1

Common Synonyms Watery kqud Cotoriess PleasaT ooor 6. FIRE HAZARDS
ool 61 Fash Point 40°F C.C; 557F O.C.
Methytbenzol o . 62 Flammable Umits In Al 1.27%-7%
Floats on water. Fiammable, Iritating vapor is producec. 63  Fiw Extinguishing Agents: Carbon doxde
o dry chemical tor small fires, ordinary
toam for large fires.
gxa: o’ds:\rpe r posubiend peooleﬁ 6.4 Fire Extinguishing Agents Not to be
30 pnimon sources and cal fire decn'—-wr . N
Stay uwnc 87C USe waler spray 10 "KNOCK OCw™” VEIOS. : Water may be ineff
Avoxt cOmac: with kqusd B8NS VEDOT. 65 Special Hazards of Combustion
Isolate anc remove dischar melerial. Products: Nol pertinent
Moty toca’ heal™ 8nd poliution £OMYO’ 8genSes 66 Bohavior in Fire: Vapor is hesvier than ar
and may trave! & considerable dstance to
L AMMABLE. & source of igniton and fiash bask.
Flashback along vapor trail may ocour. 6.7 Ignltion Temperature: 997°F
\":por may‘:?lodemd Npmadrlnndcsedmu 68 Ewctrical Hazaret Ciass |, Growp D
ea’ gogg! 561/-CONANEC breeTung BDDATBIUS.
Em-\ggr.sn with Gy ottt Sudevierey 6.9 Buming Rate: 5.7 mm/min.
Fire Water may be inefisctve of fre. 610 Adiabatic Flame Tempersturs:
Cooi @xposed CONLAINGTS Wit~ walel. Ogta not aveiiable
{Conbnued)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR
\miating to . nose and v 7.1 Reactivity With Water. No reacton
1 1 inhaled, will cause nausea. vomiting. hesdache, dizziness, 72 Reactivity with Common Materials: No
— " uwlﬂa'mesbhrsatﬁng o loss of coNsSOUSNess. reacton
ove 10 fresh ax.
I breathing has stopped. pive ATHcE’ respiration. 73 Stadiity During Transport: Siadle
I breathung difficutl, pive Oxvpen 7.4 Neutrallzing Agents for Acids and
LouID Caustics: Not pertinent
Imtating 10 skin and 3 7.5 Polymerization: Not pertinent
Exposure } swaliowed, will Cause nausse, vorang or Joss of consciousness. 7.6 Inhidhor of Potymerization:
Remove contaminated Clote ] A7C $hOeS.
Flust aftecied Breas with piemy O waler Hot pertinent
IF 1IN EYES, hold eyeixis oper anc fus™ with plenty of water. 7.7 Molwr Ratic (Resctant 1o
IF °WAL1.0WED and e & CONSOOUS, have wevm onnk war Product): Dets not availabie
Do NOT INDUCE VOMTING 7.8 Reactivity Group: 32
hwwlmmhehmmm
Water Foulng 1o shoreline.
Ma bedanm"huﬂﬂnmmxn
PO"U“OH Notrty operators of neaby water FTakes.
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION
(See Resp ol k) 2.1 Cstegory: Flammabie kquid 8.1 Aquatic Toxcity:
isse waming-high flammability 22 Clasx 3 1180 mp/1/96 hr/sunfish/TL, /tresh
Evecuate area waler
82 Waterfowl Toxicity: Data not svailable
83 Biokogical Oxygen Demand (BODE
0%, & days; 38% (theor), & days
&4 Food Chain Concentration Potentiak
None
3 CHEMICAL DESIGNATIONS 4 OBSERVABLE CRARACTIRISTICS
3.1 CG Compstidilty Class: Aromatic 4.1 Physical State (as shippec) Liquid
Hydrocarbon 42 Color: Colorless
32 Formuix CeHsCHs 43 Odor: Pungent. aromatic, besene-ike;
33 IMO/UN Designstion: 3.2/1284 distinct, pleasant
3.4 DOTID Nos 1204
35 CAS Registry No. 108-88-3
5. MEALTH HAZARDS 8. SHIPPING INFORMATION
5.1 Personal Protective Equipment: Ar-supplied mask; gogoles of face shieid; piastic poves. 9.1 Grades of Purlty: Research, respert,
82 WMW Vapors iritate eyes and upper respiratory tract, case niration-all §5.8 + %; industriak
. y arrest. Liquid imitates eyes and causes drying of comains 84 + %, with 5% xylene and
skin. If aspirsted, causes coughing, pagging. distress, and rapidly developing puimonary edema. small amounts of benzene and
i Ingested causes vomiting, griping. diaThed. Cepressed respiration. nonaromatic hydrocarbons; 80/120:
53 Trestment of Exposurs: INHALATION: remove to fresh ai, give anificial respiratior. and oxypen less pure than industrial,
¥ nesded; call 8 doctor, INGESTION: do NOT induce vomiting; call a doctor. EYES: fiush with 82 Storspe Temperature: Ambient
watsr for at least 15 min. SKIN: wipe off, wash with soap and water. $.3 Inert Atnosphers: No requirement
£4 Threshoid Limit Value: 100 ppm 8.4 Yenting: Open (flame arester) or
55 Short Term Inhalstion Limits: 800 ppm for 30 min, pressure-vacuum
8.8 Toxchy by Ingestion: Grade 2; LDso = 0.5 1 5 g/kg
6.7 Late Toxichty: Kidney and liver damage may follow ingestion.
.8 Yapor (Gas) Urritant Characteristics: Vapors causs a sight smarting of the eyes or respiratory
system ¥ present in high concentrations. The efiect Is ternporary.
B9 Liquid or Solid lrritant Characteristics: Minimum hazard. if spliled on clothing and alowsd 10
remain, may cause smarting and reddening of the skin.
£.10 Odor Threshoit 0.17 ppm
511 (DL Vake: 2.000 ppm 8.1 Stoichiometric Alr to Fuel Ratic: Deta not svaliable
€12 Fiame Tempersture: Dals not available

12.  PHYSICAL AXD CHEMICAL PROPERTIES

Physical Stats #1 15°C and 1 atm:
L

21

122 Molecular Weight 82.14
123 Bolling Point st 1 st
231.1°F = 110.6°C = 383.8°K
124 Freezng Point
—139°F = —95.0°C = 178.2°K
125 Critical Tempersturs:
605.4°F = 218.6°C = 581.8°K
126 Critical Pressure
£96.1 psia = 40.55 atn = 4.108
MN/m?*
12.7 Specific Gravity:
0.867 &1 2C°C (Wquidt)
128 Liquid Surtace Tension
29.0 dynes/cm = 0.0290 N/m at 20C
129 Liquid Water interfacial Tension:

36.1 dynes/cm = 0.0351 N/m at 25°C
1210 Vapor (Gas) Specific Gravity:
Not pertinent
1211 Rstio of Specific Hests of Vapor (Gask
1.088
12.12 Latent Hest of Vaporizstion:
165 Btu/b = 86.1 cal/g =
3.61 X 10° J/kg
12.13 Hest of Combustion: —17,430 Btu/b
= —HBBE cal/p = —405.5 X 10* J/kg
1214  Heat of Decomposition: Not pertinent
1216 Hest of Soktiors Not pertinent
1216 Hest of Not pertinent
12.25 Hest of Fusior: 17.17 cal/g
1226 Limiting Vahw: Deta not avallable
1227 Reid Vapor Pressurs 1.1 psia

& FIRE HAZARDS (Continued)
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TRICHLOROETHANE TCE

Common Synomyms Watery ligud Cooriess Swoet 000 6. FIRE HAZARDS 10. MAZARD ASSESSMENT CODE
11 Trchioroetane 61 Fush Point Dala not available (Ses Hazard Assessment Handbook)
Aerothene . ) 62 Flammabie Limits In Alr 7%-1€% A-X-Y
Chiorothene Sinks in waler. iTratng vapor is produced. 63  Fire Extingulshing Agents: Dry .
foam, or carbon dioxide
6.4 Fire Extinguishing Agents Not to be
Stoe thecharpe ¢ possible. Keep people awey Usedt Not pertinent 11.  HAZARD CLASSIFICATIONS
Avord comast with hqusd 8nd vapor. €5 Special Hazsrds of Combustion
11.1 Code of Federal Reguistions:

Products: Toxic and imitating pases are
penersted in fires.
€.6 Behavior in Fire: Not pertinent
6.7 Ipniton Temperaturs: 832°F
648 Electrical Hazarg Not pertinent
€9 Buming Rate: (est) 2.6 mm/min
6.10 Adiabatic Flame Temperature:
Date not evailable
Fire £.11 Stoichiomatric Alr to Fuel Ratix:
Datz not evailable
6.12 Fiame Temperature: Dala not avaiiabie

Cal. fre cena-Tnent
Isolate anc remove discharped matenal.
Notty loca’ heath and polivbon conto’ apenoes.

ORM-A
112 NAS Hazard Rating for Bulk Water

Combustibie.
POISONOUS GASES ARE PRODUCED IN FIRE.

Waar pogples and 56t coNEnec breeTyg ADPATERS.
Extnguish with ory chemscal, cabor onds, of foam

CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY

VAPOR
7.1 Rsactivity With Water: Reacts slowty,
4 - imitating to eyes, nose and Twoel jeasing . hydrochionc acd.

1 I inhaled, will cause doxiness o drficult breathing.
Move to fresh air, 72 Resctivity with Common Materlais: Setf Reactor 0
. 11.3 NFPA Hazard Classificstion:
¥ brestrung has siopped. grve a-Thaa' resowabon. Corrodes aluminum, but reaction is not
I breatng is dficurl gve crvpen hazardous Category Clasatfication
b 1 skin and 7.3 Stabinty During Transport: Stabie peamn ”"";‘f;’"— '''''' f
7.4 Neutrallzing Agents for Acids and . o
Reactvity (Yebow) — . eeeoe [}

M swaliowed, may produce neJses.
Caustics: Not pertinent

EXPOSUI‘E gemovl;'eommmalec STV A B0es.
ush aHecied Breas with peeTh o' water, 7.5 Polymerization: Not pertinent
IF IN EYES, hoid ope”. 8¢ huat with plenty of water,
IF SWALLOWED enc wom & CONSDIOUS, have wictm ornk waur 7.6 inhibitor of Polymerization:
milk and heve wobm Nouce Not perbnem
IF SWALLOWED sk v, 5 UnOONESBUS OR HAVING CON- 77 Mola Ratio (Resctant to
VULSIONS, 60 NOtg excer. heeg ViCHm warmm, - wct): Data not evailable
73 Resctivity Group: 36
12, PHYSICAL AND CHEMICAL PROPERTIES \
121  Physical State st 15°C and 1 st i
- E‘O:ociuof low eonoo;nm on squatc He i unknovm. Liquid i
ol Water y be dangerous f f eiers wrter Makes. Molecular Weight 135.41 <
Notity locs! heslith and widkte ool :g Bolling Poknt at 1 stm: P
Pollution ] notty operaiors of neaty wie riaxes 1:5"F et 47K v
- - i
N

124 Freezing Point 1

<—38F = <—3C = <234K i
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125 Crivieal Tempersturs: Not pertinent ‘r .
(Soe Handbook) 21 Cstegory: None L1 Agquatic Toxiciy: 128  Critical Pressure Not pertinent .
Shoukd be removed 2.2 -Ciase: Not pertinent 75150 ppm/* /pinfish/ Tl /salt water 127 Specific Gravity:
Chemical and physical treatment *Time period not specified. 1.31 a1 20°C (bquid)
82 Watertow Toxicity: Data not svaiable 128 Uquid Surtsce Tensior
L3 Bioiopical Oxypen Demand (BODx 25.4 dynes/cm = 0.0254 N/m at 20°C
Data not avaiiabie 129 Liquid Water Intartecial Tension: (est)
&4 Food Chain Concentration Potentiat 45 dynes/cm = 0.045 N/m a1 20°C
None 1210 Vapor (Gas) Specific Gravity: 4.6
3 CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERSTICS 1211 Ratio of Specific Heats of Yapor (Gask
3.1 CG Competbility Class: Halogenated 41 Physical State (ss shipped) Ligud 1104
hydrocarbon 42 Color Coloriess 12.12 Latent Heat of Vaporastion:
3.2 Formuilx CHsCCls 43 Odor: Chiorolorm-ike; sweetsh 100 Bu/b = 58 cal/g =
33 INO/UN Designation: Not ksted 2.4 X 10* Jig
3.4 DOT ID No: 2831 1213 Heal of Combustion: (est) 4700 Bt/
A5 CAS Registry No: 71-558 - 2600 cal/g = 110 X 10 J/kg
1214 Heat of Decompositione Not pertinent
1215 Heat of Solution: Not pertinent
1216 Heat of Polymerizatiorr Not pertinent

[ 8]

5. HEALTH HAZARDS
apparatus for emergencies; NEOPrene of polyviny-aicoho-type gioves; chemical satety goggies
and face shield: neoprene safsty shoes (or lesther sxisty shoes pius neopreny footweer);
neoprene or polyviny! aicohol sult or apron for splash protection.

INHMHO&mebadmmd

can be fatal due to simpie

asphyxiation combined with loss of consciousnsss. INGESTION: produces effects smiar to
inhaistion and may causs some feeling of nauses. EYES: shghtly imtating and lectrymatory.

Treatment of Exposure: ww.mhdmwmwmmw

Do NOT

X

o spineplving; of ., [

INHALATION: remove victim 1o fresh air; ¥ necessary, npptyﬂﬁudruphhonuﬂa
sdminister oxygen. INGESTION: have victrn drink water and Induce vomiting. EYES: fush
thoroughly with water, SKIN: remove conmtaminaisd clothing and wash expossd ares oroughly

with s0ap and warm waler.
Threshold Limit Value: 350 ppm

Short Term inhaistion Limits: 1,000 ppm for 80 min. in man
Toxicity by Ingestion: Grade 1; LDse = § to 15 p/kg (rat, mouse, rabbit, guinea pigd

Lste Toxicity: Data not avaiiable

Vapor (Gas) krritent Characteristics Vapors cause & sight smarting of the eyes or respiratory

The effect in

sysiem I present In high

Liquid or Sold irritant Characteristics: mhmnwﬂodmdmnwmn
remain, May cause smarting and reddening of the skin.

9. SHIPPING INFORMATION

9.1 Grades of Purlty: Uninhibiied, inhibiled;
industrial inhibhed; white room; coild
cleaning

$2 Storapge Temperature: Ambient

9.4 Venting Pressure-vacuum

Limiting Value: Deta not gvailable
Reid Yapor Pressure: 4.0 psia

NOTES
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TCE

TRICHLOROETHANE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12,19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal unit Temperature e Temperature A
(deg::zes F) 1opo$ (deg?ees 3] lpser pount?—Fu (deng)ees F) ung-mch per hour- (deg;r)‘eees 3] Centipoise
quare {oot-F
0 85.419 55 .240 N 15 1.363
10 §4.870 60 242 o} 20 1.2985
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 50 872
80 80.981 e5 .256 | 55 .929
90 80.429 100 .258 N 60 .889
100 70.870 105 .260 E 65 .852
110 798.320 110 .262 N 70 817
120 78.759 115 .264 T 75 784
130 78.209 120 .266 80 753
140 77.650 125 .268 85 723
~150 77.099 130 270
160 76.540 135 272
140 274

12.21 ’
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

68.02 .070 70 2.099 70 04925 0 146
75 2.364 75 05495 25 150

80 2.657 80 06118 50 .155

85 2.980 85 .06799 75 158

80 3.335 90 07540 100 163

95 3.725 95 08346 125 167

100 4152 100 .09220 150 A71

105 4619 105 10170 175 175

110 5.130 110 11190 200 78

115 5.686 115 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 578 .222

190 22.030 180 42140 600 223




TRICHLOROETHYLENE TCL

Common Synomyms Watery hqud Coiorless Swee: 000 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Jrchion A'?g’::x 61  Flash Point 90°F C.C.; practically (See Hazard Assessment Handbook)
Chiorylen ‘ . nonflammable AX-Y
Gemaigene Sinks in water. Immabng vaoor is produced. €2 Fiammable Limits In AIr B.0%-10.5%

T e riene €3 Fra Extinguishing Agents: Wter fog
6.4 Fire Extinguishing Agents Not to be
N Used: Not pertinent

Stop thssnepe ¢ possible. Keep peopie away. 11.  HAZARD CLASSIFICATIONS

AvOKd wﬂ.e;;’evm bouid 8nd vepor. €5 Special Hazards of Combustion

Cali fire cedgtment. Products: Toxic and rmitsting gases are 11.1 Code of Federal Reguiations:

tsolele £1C remove discharped metenal. L ORM-A

Noty 1>ca’ health end poliulion conrd apences. produced in fire situstions.
6.6 Behavior in Fire: Not pertinent 112 NAS Hazard Rsting for Bulk Water
€7  Ignition Tempersture: 770°F Transportation:
€3 Blectricai Hazard: Not pertinent Category Rating

Fire.. 1

Combustible. .
POISONOUS GASES ARE PRODUCED IN FIRE. €9  Buming Rate: Not persnent
Wear poggles and sel-cormined brastung apparatus. €10 Adiabatic H‘"" Tempersaturs:
Extinguish with dry chemwcal, ca-bor Gcode, or foam. Dats not available

€.11  Stoichlometric Alr to Fue! Ratio:

Fire Dasts not aveilable
€12 Fame Temperature: Dsla not evaiabie

Health
VaDOr IMMBM e 1
Uiquid or Soid iment

CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY

VAPOR 7.1 Reactivity With Water: No reacton
—]. Imating 10 eyes, nose anc' throsl
I inhaled, will cause nsusea. vomiting, drficult breathing, 72 Resctivity with Common Materiais No
“ or loss of conscousness. reaction
- Move 10 fresh av, fre armte 7.3 Stadliny During Transport Stable
I tresthing hat stopped. pve a-vicaa respiration.
4 b'snmwz it grthcull grve orypen T4 N"';':::‘::z.‘np:;:'e:'dd' and
0 ]
ﬁr?al::r?q 10 skin and eyes. 75 Polymerizstion: Not pertnent Tammhlnye('ﬁad)m_ ;
EXPOSUFE H swallowed, will cause nausea, vomving, ditficult breathing, 7.6 Inhidhor of Potymerization: y (Yelow)
. or loss of consciousness, Not pertinent
eMmOve CONlaMIngted OOTING AN $706s.
Flush atiected areas wee pemy of water. 7.7 Molar Ratio (Reactant to )
IF IN EYES, hoid eyelas open anc fus™ with pienty of water, Product): Dawa not availabie
IF SWALLOWED anc wictrr. i CONSTIOUS, have victim annk wewsr 7.8 Resctivity Group: 36

of milk and have vichT NSUce vomnng.
IF SWALLOWED an¢ wooT s UNCONSCIOUS OR HAVING COMN-
VULSIONS, do notwhg except kees victim wam,

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

Ettect of iow concentrebons on squatic e is unknown. Liqud .
water May be dangerous if H enters water imahes. 122 Molecular Weight 131.39 :
N Notly local heahth anc widi‘e oficals. 123 Bolling Point at 1 st
Poliution Notiy 0peraiors of neay water rmakes. 160F o E7C = 260K
124 Freexing Point |
—123.5°F = —864°C = 186.8°K o
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 126 Critical Temperaturs: Not pertinent L
{See R 21 Category: None &1 Aguatic Toxicity: 128  Critical Pressure: Not pertinent
Should be removed 22 Class: Not pertinent 660 mg/1/40 hr/daphnia/kill/fresh 127 Specific Gravity:
Chemical and physical treatment water 1.46 8t 20°C (lquich)
82 Waterfow! Toxicity: Data not avaiiable 128 Liquid Surtace Tension:
L3 Biokgical Oxypen Demand (BODx 29.3 dynes/cm = 0.0293 N/m at 20°C
Duis not availabie 128 Liquid Water Imertacial Tension: N
84 Food Chain Concentration Potentiak 34.5 gynes/cm = 0.0545 N/m &t 24°C .
None 121 Specific . 4.5
3. CHEMICAL DESIGNATIONS © OBSERVABLE CHARACTERESTICS 1t P e e e ot ey (Gas
3.1 CG Compativhity Class: Halogenated 4.1 Physical State (s shipped) Lgud 1.116 -
hydrocarbon 4.2 Coior: Colorless 1212 Latent Heat of Yaportxtion:
32 Formula: CHC=CCla 4.3 Odor: Cnioroform-like; etheraa’ 103 B/t = 572 cal/g m
33 IMO/UN Designation: 8.0/1710 24 X 10% J/kg
34 DOTID No: 1710 12.13  Heat of Combustion: Not pertinent
3.5 CAS Registy No: 76016 1214 Hest of Decomposttion: Not pertinent
1218 Heat of Soltion: Not pertinent
1218 Heat of Polymerizstion: Not pertinent
5. HEALTH HAZARDS 5. SHIPPING INFORMATION 1225 Hest of Fusion: Data not avaliabls
1226 Limiting Value: Deta not avaliable
6.1  Personal Protective Equipment Orpanic vapor-acid gas canister, self-contained bres=ing $.1 Grades of Purity: Technica!; dry cleaning; 1227 Reld Yapor Pressure: 2.5 paia
apparatus for emergencies; neoprens of vinyl gloves: chemical safety gogpies; face-sveid; degreasing; extraction <
neoprene safety shoes; neoprene suit or apron for splash protection. 92 Storsge Temperature: Ambient
52 Symptoms Following Exposure: INRALATION: symptoms range from iritation of the nose and $.3 Inert Atmosphers: No requirement
throat 10 nausea, an ettitude of iImesponsibiity, blured vision, and finally disturbance of central $.4 Venting: Pressure-vacuum
nervous systern resulting in cardiac fafiure. Chronic exposure May Cause Orpanic inkry.
INGESTION: symp similar to i hon. SKIN: ing action can cause dernetis. EYES: i
slightly irritating sensation and lachrymation. <
53 T of Exp Do NOT inister adrenalin or epinephirine; get medical anention for )

all cases of overexposure. INHALATION: remove victim 10 fresh ar, if necessary, acply artificial
respiration and/or adminisier oxygen. INGESTION: have victim drink water and induce vomiting;
repeat three times; then give 1 tablespoon epsom salts in water. EYES: flush thoroughly with
water. SKIN: wash thoroughly with soap and warm water.

54 Threshoid Limit Value: 50 ppm

§5 Short Term Inhalation Limits: 200 ppm for 30 min.

6.6 Toxicity by ingestion: Grade 3; LDse = 50 to 500 mg/kg

&7 Late Toxicity: Data not svailable ' NOTES

68  Vapor (Gas) irritant Characteristics: Vapors cause a shght smarting of the eyes of respiratory
system If present in high concentrations. The effect i y.

59 Liquid or Soiid Irritent Characteristics: Minimum hazard. f spilled on clothing and alowed 10
remain, may cause smarting and reddening of the skin.

5.10 Odor Threshokt 50 ppm

6.11 IDLH Value: 1,000 ppm
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TCL TRICHLOROETHYLENE

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. - . British thermal
Temperature Pounds per cubic Temperature British thermat unit Temperalure P Temperature -
(deg?zes F) fo%t (degEees F) pser pound-F (degeees F) ung-m-h per hour- (degF;ees F Centipoise
quare foot-F
0 94.669 0 220 N 15 .800
5 84.410 10 221 e} 20 775
10 94.150 20 223 T 25 .750
15 93.889 30 225 30 727
20 93.629 40 .226 P 35 .705
25 93.370 50 .228 E 40 .684
30 93.110 60 .230 R 45 664
35 02.649 70 .231 T 50 645
40 92.589 80 .233 | 55 627
45 92.330 20 .235 N 60 610
50 92.070 100 .236 E 65 583
55 91.809 110 .238 N 70 577
60 91.549 120 240 T 75 562
65 91.290 130 .241 80 548
70 21.030 140 .243 85 534
- 75, 90.770 150 . . .245 90 521
80 90.509 160 246 95 .508
85 90.250 170 248 100 .496
90 89.990 105 .485
95 89.730 110 474
100 89.469 115 463
105 £8.209 120 453
110 88.950
115 88.690
120 88.429
125 88.169 5
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
77.02 110 40 .508 40 01245 0 136
50 678 50 .01628 25 138
60 .894 60 .02105 50 143
70 1.166 70 .02695 75 146
80 1.507 80 .03418 100 .149
20 1.929 80 .04296 125 152
100 2.448 100 .05354 150 .155
110 3.081 110 .06618 175 157
120 3.846 120 .08120 200 .160
130 4.765 130 .09881 225 162
140 5.862 140 .11960 250 .165
150 7.163 150 .14380 275 167
160 8.695 160 17180 300 .169
170 10.490 170 .20390 325 172
180 12.580 180 .24080 350 174
190 15.010 190 .28280 375 176
200 17.810 200 .33040 400 A77
210 21.020 210 .38420 425 179
450 .181
475 .182
500 .184
525 .185
550 .186
575 .187
600 .188




VINYL CHLORIDE

VCM

Common Synonyms Gas

Chlorelhylene
me1 C Monomer

Sweel 000"

Liquid ficats and boie or water. Flammable, imitating
visible vapor Gouc is produced.

Siop drscharpe ¥ possibie. Keep peopie rway

Sturt 0¥ greoor souces and cal fre
Stay upwrd anc use water spray to

Evacuate l-urmea‘lvpe rpe.
Avod cOMaZ wit, bound and vapor.
Notity loca: healt: ant poliution conto! apences.

daprrneﬂ'
10 "knock Gown” vador.

Fire

FLAMMAB,

POSONOUS "GAS IS PRODUCES IN FIRE.

Flashback along vapor 1rail may ooy,

Ma\ explode ;gnneo in BN encidsec ares
sefi-comaned bresthng 008

ooeTtUs.
CONtmINers anc prowec: Mer sfecting shutof! with water

mosod
Stop fiow Of gas il poasbie
Le fre bum

6.1

€3

6.5

€.6

6.7

6. FIRE HAZARDS

Flash Point -110°F O.C.

Flarnmable Limits In Air 4%-26%

Fire Extinguishing Agents: For smal fres
use @y chemical ot carbon dioxide. For
larpe fres siop fiow 0! gas. Coo! exdosec
conmiamers with waler.

Fire Extinguishing Agents Noi to be
Used: Not pertinent

Specis! Hazards of Combustion
Products: Forms highly toxic combuston
prod.cts such as hydrogen chionde,
phosgenic. and carbon monoxide.

Behsvior In Fire: Container may expiooe in
fire. Gas is heavier than ait and mey
trave’ considerable distance 10 & souce
of ignron and fiash back.

ignition Temperature: 882°F

Electrical Hazard: Class |, Group D

Burning Rate: 4.3 mm/min.
(Conprued)

10. HAZARD ASSESSMENT CODE
{See Hazard Assessment Handbook)
A-B-C-D-E-F-G-Z

Exposure

CALL FOR MEDICAL AID.

VAPOR

Irmitabng 10 eyes, nose, and tvoal
¥ innaled, will cause dizziness or grficult breathing.

w hosh ar,

- breating has stopped, gve 8T CR! reseadon,
cxvpen,

F breattang s dihcull pve
uouID
Wil cause trostbite.

‘wlﬂsﬁwlmwmm

o waier.
DO NOT RUB AFFECTED AREAS

Water
Pollution

Not harmiu! 10 equatic le.

71
7.2

7.3
7.4

7.5

76

7.7

7.8

7. CHEMICAL REACTIVITY

Reactivity With Water: No reaction
Reactivity with Common Materisis: No
reacton
Stsbiifty During Transport Stabie
Neutrslizing Agents for Acids and
Caustics: Not pertinent
Polymerization: Polymerizes in presence
of ar. sunlight, or hest unless stabilzed
by mhidnors.
Inhiblor of Polymerization:
Not normally used excepl when hgh
temperatures are expected. Then
40-10C ppm of phenol used.
Molar Ratic (Resctant to
Product): Dete not available
Reactivity Group: 35

1.1

1.2

13

11.  HAZARD CLASSIFICATIONS

Code of Federal Regulations:
Fiammabie gas
NAS Hazard Rating for Bulk Water
Transportation:
Category

Rating

2
1
2
Wwater Polution
Human Toxcity... 0
Aquatic Toxictty . 0
PRI 1 T S
Reactivity
2
[
2

NFPA Hazard Classificationt
Category Classiicstion
Health Hezard (Bive)...—.ecen - 2
Flammability (Red)....comeeres 4
R ity (Yeliow) 1

1. RESPONSE TO DISCHARGE

(See Resp

lssue waming-high flammability
Evecuate srea

2 LABEL

Category: Flammable gas
Clasx: 2

3. CHEMICAL DESIGNATIONS

A1 CG Compatidility Clasx Vinyl helides
32 Formuix CHa=CHOG

33 IMO/UN Designation: 20/1086

3.4 DOT ID No: 1086

3.5 CAS Reglstry No: 75014

42
43

4. OBSERVABLE CHARACTERISTICS

Physical State (as shipped)
Liquefied compressed gas

Color: Colortess

Odor: Pleasant, sweet

-

2.2

[.X}

8 WATER POLLUTION

Aquatic Toxicity:
None

waterfow! Toxicity: None

Biotogical Oxygen Demand (BOD)
None

Food Chaln Concentration Potentiak
None

5. HEALTH HAZARDS

51 Personal Protective Equipment: Rubber gioves and shoes; gas-tight goggles; organic vaoor
canister or sef-contained bresthing apparatus.
E INHALATION: high concentrations cause dizziness, anesthesia,

lung rnum SKN may cause frostbite; phena! inhibior may be absorbed through sir. i large
amounts of hquid evaporale.

53 Treatment of Exposurs: INHALATION: remove patent 10 fresh air and keep him quiel anc warm;

call & docior, give artificial respiration i breathing stops. EYES AND SKIN: fiush with panty of
waler for at least 15 min.; for eyes, get medical atiention; remove conlaminaled clothing.
54 Threshold Limit Valux § ppm
£5 Short Term Inhslation Limita: 500 ppm for § min.
§8 Toxicity by Ingestion: Not pertinent
6.7 Late Toxicity: Chronic exposure may cause liver damage.
6.8  Vapor {(Gas) irritant Characteristics: Vapors cause moderate mbonsuchmupuwrdwul
find high concentrations unpleasant. The effect is lemporary.
5.9 Liquid or Solid Irrttant Characteristics: Minimum hazard. if spilled on clothing and aliowed 10
remain, may cause smarting and reddening of skin. May cause frostbite.
510 Odor Threshoid 260 ppm
§.11 IDLH Value: Data not svallable

8.1

9.2

83
9.4

9. SHIPPING INFORMATION

Grades of Purity: Commercial or technical
894+ %

Storsge Temperature: Under pressure;
ambeert At atm. pressure; low

Inert Atmosphers: No requirement

Venting: Under pressure; safety relief At
&tm. pressure; pressure-vacuum

12 PHYSICAL AND CHEMICAL PROPERTIES

121

122
123

124

125

17ze

27

1zs

129

Physical State at 15°C and 1 atm:

Gas
Molecular Weight 62.50
Bolling Point st 1 st

72°F = 13.8°C = 258.4°K
Freezing Point:

—2448°F = —153.6°C = —118.4°K
Critical Tempersture:

317.1°F = 158.4°C = 431.6°K
Critical Pressure:

775 psia = 52.7 atm = 5.34 MN/m?
Specific Gravity:

0.969 at —13°C (bcuad)
Uquid Surtace Tension:

16.0 dynes/cm = 0.0160 N/m at 25°C
Liquid Water Interfacial Tenslon: (esL)

30 dynes/cm = 0.03 N/m at 20°C

1210 Vapor (Gas) Specific Gravity: 2.2
1211 Ratio of Specific Hests of Vapor (Gask

1.186

1212 Latent Heat of Vaporization:

160 Btu/lb = B8 cal/g =
2.7 X 10% J/kg

1213 Heat of Combustion: —8136 Bu/ib

= —4520 cal/g = —188.1 X 10* J/kg

12.14 Heat of Decomposition: Not pertinent
1215 Hest of Solutiorn: No! pertnent
12.16 Heat of Polymerization —729 Bru/ib

= —405 cal/g = 16.9 X 10 J/hg

1225 Heat of Fusion: 16.14 cal/g
1226 Limiting Value: Data not available
12.27 Reid Vapor Pressure: 75 psia

6.11 Stolchiometric Alr to Fuel Ratio: 5.490 (Est)

6. FIRE HAZARDS (Centinued)
6.10 Adiabatic Flame Temperature: Data not available

6.12 Flame Temperature: Daia not available
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VINYL CHLORIDE

12.20

12.17 12.18 12,19
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
: - British thermal
Temperature Pounds per cubi Temperature ritish thermal un= Temperature o Temperature .
(degeees F) fopol © (deg‘:ees F) 8 ;:;Ser pounda-Fu (gegeees F) uni-mch per hour- (degeees F Centipoise
quare foot-F
0 61.000 —30 259 N —10 .287
5 60.710 —20 265 o} -5 .281
—10 272 T 0 276
0 278 5 271
P
E
R
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 25 182
-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 15.610 10 .19360 150 224
20 19.410 20 .23560 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 71.348 90 .75570 350 .268
100 83.669 100 .87050 375 273
110 97.580 110 89740 400 277
120 113.200 120 1.13700 425 .282
450 .286
475 281
500 295
525 .299
550 .303
5§75 .307
600 31t
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Common Synomyms Watery hquid Conortess Sweet oox 6 FIRE HAZARDS 0. HAZARD ASSESSMINT CODE
;,y‘:;om i &1 Flash Point 84°F C.C. (See Harard Assessment Handbook)
L 62 Flammable Limits in Al 1.1%-6.4% A-T-U
Floats on water. Flammabse, imitating vapor is producec. 63 P Extinguishing Agents: Foam, dry
chemical, or carbon dioxide
6.4 Fire Extinguishing Agents Not to be
possi peop Used: Waler may be ineffectve. 11 HAZARD CLASSIFICATIONS
I K "
aﬁm—-m iie. Keop vy, 65 Special Harards of Combustion
11.1 Code of Federa! Repuistions:

Products: Not pertinent

AvoC COTES witt bauict 8nd veDor.
Isdiale AN remove discharped matenal. . . . Flammabie hquid
n £.6 Behavior in Firs: Vapor is heavier than ar
Notty loca’ hea't B0 POIULON CONTO apences. 2 mey trave! 8 " el 112 NAS Harard Rating for Butk Water
Transportstion:

source of ignition and fiash back.
€.7 Igniton Temperature: 886°F

PA ”MQB:EW vapor Tl mey oo ‘ 68 Bectrical Hazant Class |, Growp D
Vepor may explode it ignitec in an enciosed area. 6.9 Buming Rate: 5.8 mm/min
Wea' sell-contained breeting adpaata 610 Adubstic Flame Temperature:
e | Ermrena e o prene
. oy 611 Stokchiometric Alr to Fue! Ratic:
_F'i Coo! exposed CONEING’s wit water, oo avnilaueo Water Polubon
6.12 Flame Temperaturs: Data not available Human ooy . !
Aquate Toxchy .. 3
Aesthetic EHect ... 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY i
mr: 1o ayes, nose, and troal 7.1 Reactivity With Water: No reacton
It mhaled, will cause headache, ditficut: breathing, of oss of 72 Reactvity with Common Materials: No
T CONSOOUSHess. reaction
1 Move to tresh air. 7.3 Stabiity During Transport Stabie
- ; :::2% :!; ;_‘gj’g@cw?:n;;"ﬂ resovation. 74 Neutalizing Agents for Acids and o
LIoUID Csustics: Not pertinent " iy (Fed) a
Irating to skin and eyes. 7.5 Potymectzation: Not pertinent A | |
Exposure M swaliowed, will cause neuses, vomiuag. or loss Of CONSGOUSHESS. 7.6 Inhibitor of Polymerizstion: (vetiow) 0
:r?vt;‘ coniaminated Cot¥g & $h0es Nat pertinent
Ir‘ﬂIEYEﬂ&mseym“ m:;:r'l:‘c ;.‘:vm plenty of waler. 7.7 Molar Ratio (Reactant to .
IF SWALLOWED and weom & CONSOOUS, have vicm ank wair Product): Data not evaliable
50 NOT INDUGE VOMITING. 74 Reacoviy Group: 32
12 PHYSICAL AND CHEMICAL PROPERTIES -
121 Physical Stats st 15°C and 1 stm: g
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Liquid
Water | biar o8 Samporse i 1 omers wter s 722 Mol Wokrt: 10616
ng
Pollution N e ol ey eate Poanst 260.4°F = 131.9°C = 4D5.1°K
124 Fresxing Point
1 RESPONSE TO DISCHARGE 2 weEL L WATER POLLUTION 25 O T X
(See Resp H ) 21 Category: Flammable kquid L1 Agquatic Toxkity: 650.8°F = 343.8°C = 617.0'K
Issue warning-high flammabitity 22 Ciax 3 22 ppm/96 he/blueghi/TL, /fresh water 126 Critical Pressurs: : l
Evacuate arwa 82 Watertow! Toxicity: Dala not availabie 513.8 atn = 34.85 psia = 3.540 )
Shouid be removed 83 Biokogical Oxygen Demand (BODX MN/m? .
Cnarmical and physical treatment 0 B/R, 5 days; 0% (theor.), 8 days 127 Specific Gravity: B
8.4 Food Chain Concentrstion Potentiak 0.864 at 20°C (b))
Dema not available 128 Uiquid Surface Tension
28.6 dynes/cm = 0.0286 N/m a1 20°C
3 CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTEESTICS 129 Liquid Water intertacial Tenslonc
3.1 CG Compatiblity Class: Aromatic 4.1 Physical State (as shipped) Loud 36.4 dynes/cm = 0.0364 N/m at 30°C
Hydrocarbon 42 Color Coloriess 1210 Vapor (Gaa) Specific Gravity:
32 Formuix mCeH(CHa)s 43 Odor: Like benzens; characterssc aromatic Not pertinent
3.3 INMO/UN Designstion: 3.2/1307 12.11 Ratio of Specific Heats of Yapor (Gask
3.4 DOT ID No: 1307 1.071 -
A5 CAS Registry No: 108-38-3 12.12 Latent Heat of Vaportzstion:
147 Bw/b = 815 cai/g = U
3.43 X 10% JNg
1213 Hest of Combustion: —17.554 Bt/ =
S. HEALTK HAZARDS 9. SHIPPING INFORMATION — 67524 cal/g = —406.31 X 108 Jrkg
6.1 Personal Protective Equipment: Approved canister or ar-suppiied mask; goggles or tace shieid; 8.1 Grades of Purity: Research: §5.99%; 1294 Heat of Decompositiors Not pertinent X
plassic gloves and boots. Pure: 99.8%; Technical: 88.2% 12.15 Heat of Solution: Not pertnent P
52 Symptoms Following Exposure: Vapors cause headache and dizziness. Liquid iritams eyes and 92 Storage Tempersture: Ambient 1218 Heat of Polymertzations Not pertinent i
skin. If taken into lungs, causes severe coughing. distress, and rapkfly developing purmonary $3 inert Atmosphers: No requirerment 1225 Heat of Fusion: 26.01 cal/g
edema If ingesied, cauvses nausea, vomiting, cramps, headache, and coma; can be el Kidney 8.4 VYenting: Open (fiame arrester) or 1228 Uimiting Value: Data not avaliable
and fver damage can ocaur. pressure-vacuum 1227 Reid Vapor Pressure: 0.34 paia
5.3 Trestment of Exposurs: INHALATION: remove 10 fresh air, sdminister artificial respirsson and
oxypen If required; call a doctor. INGESTION: do NOT induce vomiting; call & doctar. EYES: -
fush with water for at least 15 min. SKIN: wipe off, wash with soap and water. ol
54 Threshold Umit Value: 100 ppm .
§5 Short Term inhalation Umits: 300 ppm for 30 min. -/
£8 Toxcity by ingestion: Grade 3; LDso = 50 10 500 g/hg s
K7 Late Toxcity: Kidney and fiver damage. o
58  Vapor (Gas) krritant Characteristios: Vapors cause & sight smarting of the eyes or resratory
system if present In high ions. The eftect is temporary. v
69 Liquid or Solid lrritant Charscteristics: Mirimurn hazard. if spilied on ciothing and slowed 10 -
remain, may cause smarting and reddening of the sikin. NOTES
6.10 Odor Threshoid: 0.05 ppm M
5.11 IDLH Value: 10,000 ppm R
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12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. [ . British thermal
Temperature Pounds per cubic Temperature  : British thermal unit Temperature - Temperature L
(Segeees F) 10%1 (degeees ) per pound-F (OQQEEQS F) ung;g::’eaigngu" (degrees F) Centipoise
15 £5.400 40 : .387 35 962 15 .938
20 55.260 50 . .393 40 .853 20 .888
25 55.130 60 : .398 45 844 25 .862
30 54.990 70 ‘ 404 50 .935 30 827
35 54.850 80 ‘ 410 55 926 35 794
40 54.710 90 ; 415 60 917 40 764
45 54.570 100 : .421 65 .908 45 72
50 54.430 110 : 426 70 .899 50 708
55 54.290 120 i 432 75 .890 55 682
60 54.160 130 i 437 8O .881 60 .658
65 54.020 140 : 443 85 873 65 635
70 53.880 150 ; 448 90 864 70 613
75 53.740 160 i 454 95 .855 75 582
80 53.600 170 | 460 100 .846 80 572
85 53.460 180 : 465 85 554
a0 53320 180 ; 471
- 95 53.180 200 - : 476
100 53.050 210 i 482
¥
12.21 12.22 12.23 2.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY i
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit r
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
| 60 .090 60 .00172 0 .247
N 70 127 70 .00238 25 .260
S 80 177 80 .00324 50 273
0] 90 242 90 .00435 75 .286
L 100 .326 100 .00577 100 .299
8] 110 434 110 .00754 125 311
B 120 571 120 .00975 150 324
L 130 743 130 01247 175 .336
E 140 .956 140 01577 200 348
150 1.219 150 01977 225 .360 B
160 1.538 160 .02455 250 371 e
170 1.824 170 .03023 275 .383 o
180 2.388 180 .03691 300 .394
190 2.939 190 .04473 325 .406
200 3.590 200 .05382 350 417
210 4.355 210 06431 375 427
220 5.247 220 .07635 400 .438
230 6.282 230 .09009 425 .449 N
240 7.476 240 .10570 450 .459 N
250 8.846 250 12330 475 469 E
260 10.410 260 14310 500 479 s
525 .489 B
550 .499 :
575 .508
600 517
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Common Synomyms Watery hquid Coioness Sweet 0o

6 FIRE HAZARDS

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Handbook)

;y‘%-lbtmlhyibe’ueﬁe €1 Flash Point 63°F CC; 75°F O.C.
62 Flammable Limhs In Al 1.1%.7.0% A-T-U
Floats on water. Flammabie, smiating vapor is produced. 63  Firs Extinguishing Agents: Foam, dry
chemical, or carbon dioxide
6.4 Fire Extinguishing Agents Not to be
N Used: Waler may be ineHectve.
Stor dischape ble. Kbep peopie awey. 11.  KAZARD CLASSIFICATIONS
Cal fre oe::ewgfw 65 Special Hazards of Combustion
Avord coaz with iquid and vapor. Products: Not pertinent 11.1 Code of Feders! Reguiations
Isoigle £ne remove discharped maternal. . " F A
Notyy loca health anc poliution conbo! apences 65  Behavior In Fire: Vapor i heaves twn ar | N““:N: ,:-vd o Butt W
anc may travel considerable thsiance to & aza ting foc aler
saurce of ignition Bnd Nash back. Transportation:
TR IRBLE 6.7 Igninon Temperature: 869°F Category Rating
LA [ TR — 3
Flashback along vapor trail may oceur. 6.8  Elecrical Hazard: Cless L, Group D HI i
vapor may explode if ignited r_ an enciosed area. €9 Buming Rate: 5.8 mm/min, ea
wear sell-contained bresthing aoceats 6.10 Adiabatic Flame Tempersturs: Vapor imiant........ 1
— Extnguish with loc;im. ary c':e;:::. o cavdon thonde. Dez not available
w inetective on
Fire % eantrors v meter. 6.1 Stokchiometric Alr to Fuel Ratic:
Dss not available
6.12 Flame Temperature: Data not avaiabls
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR ;
Imiting 10 eyes, nose and troat 7.1 Reactivity With Water: No reaction
|_ it inhaled, will cause headache, oficutt breathing, of loss 7.2 Reactvity with Common Msteriais: No
g of consciousness. reacton
Move 10 fresh air. 73 Stabity During Transport Siable 11.3 NFPA Hazard Classification:
':b’u!'mg has siopped. pve aThCA resorabon. 74 N szing Agents for Acids and Category Ciassification
¥ breatrung is dthcult, gve omvpen N Health Hezard (Biuve)._. 2
Caustics: Not pertinent N
LIOUID X . Flammabiity (Red)
Irmatng 1c skin and eyes. 75 Potymerzation: Not pertinent A iy (Yol
Exposure If swatlowed, will cause nauses, vomg, or loss of 7.6 Inhiditor of Polymertzation: eactvity (Yeliow)
CONSCIOUSNesS.
Remave contaminated clothng aa¢ shoes. Hos pertnent
Fiush aftected areas with plent 0 water. 7.7 Moiar Ratio (Reactant to
IFIN E\Eg hold eyelids oper aac fius™ with plonty of waler. Producty Deta not avaiisble
iF SWALLOWED and victm is CONSOOUS, have witm onnk wale
o mik, 7.4 Reactvity Group: 32
DC NOT INDUCE VOMITING.
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atm:
?;r;gerous l: a:huauc lite in heph concerTratons. Liquid
ng 10 shoreline
Water Toy'bS Gangarous H i enters water imakes. 122 Molecuiar Weight 106.16
Pollution Notty local heaith and wiidite o*hcals. 123 Boiling Point st 7 atm:
Notity operstors of nearby watsr niakes. 291.8°F = 144.4°C = 417.6°K
124 Freexing Point
—13.3F = —252°C = 245.0°K
1. RESPONSE TO DISCHARGE 2 LABEL L WATER POLLUTION 125 Critical Temperaturs:
(Ses ’ k) 2.1 Category: Flammabie liquid 81 Aqustic Toxiciy: 674.8°F = 357.1°C = €30.3°K
Issue waming-high flammability 22 Csx 3 > 100 mg/i/96 te/D. magna/TL./tresh 12.6 Critical Preasure:
Evacuate a'sa waler 541.5 atm = 3654 psis = 3.732
Shouic be removed 82 Watertowl Toxicity: Data not available MN/m*
Chemical and physica! reatment 83 Biological Oxygen Demand (BODX 127 Specific Gravity:
0 b/b. 5 days; 2.5% {theor.), 6 days 0.880 at 20°C (hquif)
8.4 Food Chain Concentration Potentist 128  Liquid Surfsce Tension
Daa not avaiiabie 30.53 dynes/cm = 0.03053 N/m at
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERSTICS 15.5°C
31 CG Compatiblity Class: Aromatic 4.1 Physical State (ss shipped) xasd 129 Lquid Watet Intertacial Tonsion:
Hygdrocarbon 42 Color: Colorless 36.06 dynes/cm = 0.03606 N/m at
3.2 Formuix 0-CeMHs(CHa)s 43 Odor: Berzene-like; charactens aromatic 20°C
3.3 IMO/UN Desipnation: 3.2/1307 1210 Vapor (Gss) Specific Gravity:
3.4 DOT ID Neo: 1307 Not pertinent
3.5 CAS Repistry No.: 85475 1211 Ratio of Specific Hests of Vapor (Gask
1.068
1212 Latent Heat of Yaporizations
5. HEALTH HAZARDS 8. SHIPPING INFORMATION ;“97 B)(“:’;"_ oy k‘;“ callg =
5.1 Personal Protective Equipment Approved canisier or ar-supplied mask; goggles or tace shield; 8.1 Grades of Purity: Research: 99.09%; 12.13 Hnt. of Combustion: —17,558 B/l =
plastic gioves and boots. Pue: 99.7%; Commercial: 854 % —9754.7 cal/g = —408.41 X 10% J/kg
52 Y 9 Exp Vapors cause hesdache and dzziness. Liquid inftaies eyes and 92 Storsge Tempersturs: Ambient 1214 Heat of Decomposttiore Not pertinent
tknﬂ'-lk-nmow causes severe coughing. distress, and rapidly developing pumonary 9.3 Inert Atmosphers: No reaction 12.15 Heat of Solution: Not pertinent
edema_ I ingested, causes nausea, vomiting, cramps, headache, and coma. Can be traal. $.4 Venting Open (flame arresier) or 12.16  Hest of Polymerization: Not pertinent
Kidney and Ever damage can ocour. pressure-vacuum 1225 Heat of Fusiom: 30,64 cal/g
53  Trestment of Exposure: INHALATION: remove 1o fresh air, administer artificial resprzson and 12.26 Limiting Value: Deta not svaliable
oxygen H requred; call & docior. INGESTION: do NOT induce vomiting; call a doctor. EYES: 1227 Reld Vapor Pressure 0.28 psia
flush with water for at beast 15 min. SKIN: wipe off, wash with soap and water.
§.4 Threshold Umh Valus: 100 ppm
£5 Short Term inhalstion Limita: 300 ppm for 30 min.
5.6 Toxicity by ingestion: Grade 3: LDso = 50 to 500 mg/kg
5.7 Lste Toxicity: Kidney and liver damage.
528  Vapor (Gas) irritant Characteristics: meuﬁﬂunwngdmequurﬁlm
sysiem if present in high The etlect is
59 Liquid or Soiid irritant Characteristica: Mnmm"npﬂledondohmnndnb-adw
NOTES

remain, may csuse smarting and reddening of the skin.

6.10 Odor Threshold: 0.05 ppm

s

IDLH Value 10,000 ppm
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12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12

LIQUID THERMAL

.19
CONDUCTIVITY

12,20
LIQUID VISCOSITY

British thermal

Temperature

Temperature Pounds per cubic Temperature British thermal unit Temperature o .
(degeees F) 10%(? (degeges ) per pound-F (degeZes F) “nzgzg:’eﬂigtgu" (degrees F) Centipoise

15 56.460 35 .389 35 1.043 15 1.328
20 56.330 40 391 40 1.035 20 1.263
25 56.190 45 .3%4 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 £5.770 60 400 60 1.002 40 1.042
45 55.630 65 402 65 993 45 885
50 £5.490 70 404 70 .985 50 .952
55 £5.360 75 406 75 977 55 911
60 55.220 80 408 80 .969 60 .873
65 £5.080 85 411 85 .960 65 .836
70 54.240 90 413 90 .952 70 .802
75 54.800 o5 415 95 844 75 770
80 54.660 100 417 100 .935 80 740
85 54.520 85 712
90 547380

95 54.250

100 54.110

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

| 60 071 60 00135 0 .261 =

N 70 101 70 .00188 25 274

S 80 141 80 .00258 50 .287

0 90 194 90 .00349 75 .299

L 100 .263 100 00464 100 311

U 110 .352 110 .00613 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 1.605 170 .02520 275 382

180 1.999 180 .03090 300 403

190 2.469 190 03759 325 414

200 3.028 200 .04539 350 424

210 3.686 210 05443 375 435

220 4.456 220 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

5§75 513

600 522
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Common Synormyms Watery qud Coloness Sweet 00 & FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
;hgo'"“’"’m“ &1 Fiash Poit 81°F C.C. (Ses Hazard Assessment Handbook)
Flos Flammabie. . S €2 Flammsbdle Limits In Alr: 1.1%6.6% A-TU
ts On water. . FTRAtNG vapor i pr
Freazing povtt is 56°F. 63 Fire Extinguishing Agents: Foam, o7y
chemical, or carbon diondde
6.4 Firs Extinguishing Apents Nol to be
éiux deschape 1 possible. Keop peopie awey. Used: Waler may be inefiective. 11.  HAZARD CLASSIFICATIONS
fre oenament 6.5 Special Hazards of Combustion
Avose comact with kgusd 8nd vapor. " Code Federa
isolate ane remove tischarped maierial. Products: Not pertinent na ot . Reguistons:
Notty loca’ health and polistion contro! agencses. 6.6  Behavior In Fire: Vapor is heavier than ar Flammabie liqud
anc may travel considerable dstance 1o &
sowrce of ignition and fiash back.
6.7 Igniton Temperaturs: 870°F
FLAMMABLE
Flashback along vapor trai. may ocour. (¥ ] Wmmn!,ewo
Vapor mlny ex;;lof:dﬂglgm;d in an enciosed wea. 6.9 Buming Rate: 5.8 mm/min.
Wwear sail-contau eathng BODABLS diabatic Flame Tempera
— Extingish with foam, ory chemea’, oc carbon dhonde. 610 A N T ture:
Flre Waler may be inetiective on fre Data not evailable
Cool exposed containers with water 6.11 Stoichvometric Alr to Fuel Ratio:
—
De not available
6.12 Flame Temperature: Data no! available
vy - Aesthetic Efiect.... 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reactivity
VAPOR 7.1 Reactivity With Water: No resction !
irriating to , hose and thvoat [
1 Parac wil Cause dness. il breatng, of 72 Resctvity with Common Materiais: No :
wlosst"'lcgn : 113 NFPA Hazard Classifications
o ic fresh ar.
¥ breathing has Blopped. grve & TR resprEbon. 7.3 Swubity During Transport Stabie Cat ton
 treathing is drtficull. gve cxypen 7.4 Neutrsizing Apents for Acids and ooy Ciass
c Not pertinent HeaMth Hazard (BR6)....—oeweee 2
uouID Fi ility (Red) 3
irmating 10 skin and eyes. 7.5 Potymerizatiorz Not pertinent Reactivi olkow) 0
Exposure N swallowed, will cause nauses, vomitng. loss of consciousness. 7.6 Inhidthor of Polymerization: ctvity (Y T
Remove conlaminaied GO, 87C 87068 Net
Flush afiecied areas with pely of water. peronent
{F IN EYES, hold eyelids open anc fiush wrh pienty o waler, 7.7 Molar Ratio (Reactant to
IF SWALLOWED ang vichm is CONSOIOUS, have vichm orink water Product): Deta not available
o milk.
DO NOT INDUGCE VOMITING. 7.8 Reactvity Group: 32
12 PHYSICAL AND CHEMICAL PROPERTIES
121  Physical State sl 15°C and 1 st
mFULRQOUA’ﬂC UFE IN VERY LOW CONCENTRATIONS. Liquid
10 ine.
Water iz 0% da ¥ i onters water mtakea 122 Molecular Weight 106.16
PO"UﬁOﬂ Nodty iocal and wiidite o 123 Boiling Point at 1 atm:
e Notify operators of nesrby waler inares. 280.9°F = 136.3°C = 411.5°K
124 Freezing Point
559°F = 13.3°C = 2865°K
1 RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125 Critical Temperature:
(See Resp s k) 2.1 Category: Flammabile kquid 8.1 Agustic Toxicity: 648.4°F = 343.0°C = €162°K
Issue waming-high flammablity 22 Cosx3 22 pom/PE hr/bluegili/TL,, /fresh water 128  Critical Pressure
Evacuate area 82 Watertowl Toxicity: Data notl svailable 509.4 atn = 34.65 psa = 3.510
Should be removed 8.3 Biological Oxygen Demand (BODX MN/m?
Chemical and physical treatment 0 b/b in § days 127 Specific Gravity:
8.4 Food Chain Concentration Potentiak 0.861 at 20°C (quid)
Detz not evailable 128 tiquid Surtsce Tension:
28.3 dynes/cm = 0.0283 N/m at 20°C
3. CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERSTICS 129 Liquid Water interfacial Tenslon
11 CG Compastiblity Class: Aromatic &1 Physical State (as shipped) Lioud 37.8 dynes/om = 0.0576 N/m a1 20°C
Hydrocarbon 42 Color; Coloriess 1210 Vapor (Gas) Specific Gravity:
32 Formulx p-CeHs(CHsls 43 Odor: Like benzene; characiersac sromatic Not pertinent
A3 IMO/UN Designation: 3.2/1307 1211 Ratio of Specific Heats of Vapor (Gask
3.4 DOT ID Ne: 1307 1.071
3.5 CAS Repistry No 10642-3 1212 Latent Hest of Vaportzation:
150 Btu/lb = 81 cal/g =
3.4 X 108 J/kg
H HAZARDS SHIPPING INFORM, 12.13  Heat of Combustiore —17,558 Bu/Ib =
s EALTH . ke ! ATION —0754.7 cal/g = —408.41 X 10¢ J/kg
8.1 Personal Protective Equipment: Approved canisier or ar-supplied mask: goggles or face sheeid; 9.1 Gredes of Purity: Research: 68.88%; 12.14 Heat of Decomposition: Not pertinent
plastc gioves and boots. Pure: 99.6%; Technical: 89.0% 1215 Heat of Sotior: Not pertnent
82 ymp F 9 Exp kuwmmmmmmw 9.2 Storsge Tempersture: Ambent 1218 Heat of Polymerization: Not pertinent
skin. I taken into lnga, causes pevers coughing, distress, and rapidly developing puimonary 9.3 Inert Atmosphere: No requirement 1225 Hest of Fusion: 37.83 cal/g
mnw;ﬂ.ummmﬁn@mm.mdmc‘nuﬂ 9.4 Venting Open (flame arrester) or 1228 Umiting Value Data not svailable
Kidney and iver damage can ocour. prossure-vacuum 1227 Reid Vapor Pressurs: 0.34 psia
53 Treatment of Exposure: INHALATION: remove to fresh air; administer artificial reapirason and
ommanuludocw.lNGESﬂOMdoNOTMumﬂﬁm:aﬂnm.MS:
fiush with water for at least 15 min. SKIN: wipe off, wash with soap and water.
54 Threshold Limit Value: 100 ppm
55 Short Term inhalstion Limits: 300 ppm for 30 min.
5.8 Toxiclty by ingestior Grade 3; LDss = 50 to 500 mg/hg
5.7 Late Toxicity: Kidney and liver damage.
58  Vapor (Gss) britant Characteristics: Vapors cause & sight smarting of the eyes or respiratory
systom ¥ present in high i The effect is Y.
59 Liquid or Solid krritant Characteristics: Minimum hazard. i spilied on clothing and alowed 10
remain, miy cause smarting and reddening of the skin. NOTES
5.10 Odor Threshold: 0.05 ppm
£.11 IDLH Value: 10,000 pmm




XLP

p-XYLENE

12,17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British therma! unit Temperature L Temperature .
(deg?ees F) 1°po<={ (degeees F) pser pcfunda-Fu (degeees 3] ung-mch per hour- (degeees 3] Centipoise
quare foot-F
60 53.970 60 412 60 .935 60 678
65 53.830 70 418 65 .928 65 654
70 £3.690 80 424 70 921 70 831
75 53.550 90 429 75 914 75 610
80 53.410 100 .435 80 .907 80 .580
85 53.270 110 ' .440 85 .900 85 57
90 53.140 120 446 90 .892 90 .552
95 53.000 130 451 95 .885 a5 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 £2.300 180 479 120 460
190 .485
— 200 490
. 210 .496
220 .501
230 .507
240 512
250 518
260 524
270 .529
280 .535

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
{degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

I 60 .096 60 .00183 0 .246
N 70 135 70 .00252 25 .259
S 80 .187 80 .00343 50 272
0 90 2585 90 .00459 75 .285
L 100 .343 100 .00607 100 .297
u 110 .456 110 .00792 125 .309
B 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 .04629 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 .08270 425 445
240 7.683 240 .10860 450 .456
250 9.080 250 .12650 475 466
260 10.670 260 .14670 500 476
525 .486
550 496
575 .505
600 515




APPENDIX D

NATIONAL INSTITUTE OF OCCUPATIONAL SAFETY AND HEALTH (NIOSH)
METHODOLOGY FOR CADMIUM AND CHROMIUM MONITORING



Monitoring for Cadmium

Personal monitoring will be undertaken to characterize the worker's exposure to
cadmium. This will be done by monitoring representative employees for cadmium.
Employee selection will be based on work task and duration of exposure. Sampling
and analysis will be done in accordance with the NIOSH methodology and is
summarized below. The Health and Safety Manager (HSM) and Health and Safety
Supervisor (HSS) should be contacted prior to sampling.

1. One worker per task will be selected. The worker selected will be the one
thought to have the greatest exposure to cadmium for the longest duration
(if two workers have equal exposures, personal monitoring can be rotated
each day). The exposures to all other workers is assumed to be the same
as the chosen individual or lower. The name, social security number, job
classification, and company of all workers represented by the sample are
to be recorded; additionally, the date(s), number, duration, and location
of each of the samples taken, including a description of the sampling
procedure used (to determine representative employee exposure, where
applicable) are to be recorded. The type of respiratory protection worn,
if any, and any environmental variables (e.g., rain, mist, or wind) that
could affect the measurement of employee exposure are also to be recorded.

2. Full shift (at least 7 hours) breathing zone samples will be conducted using
personal sampling pumps, calibrated before and after each use and set at
1 liter per minute. Minimum sample volume is 200 liters. Two- or three-
piece mixed cellulose-ester acetate membrane (MCE) filters with 0.8
micrometer pore size and 37 millimeter (mm) diameter will be used to collect
the sample.

3. Samples will be collected and shipped together along with two open and two
closed blanks. Open blanks are filter cassettes that are handled in the
same manner as the samples, except that no air is drawn through them.
Closed blanks are media blanks to ensure the cassettes are not contaminated.
Two open blanks per sample are required ; therefore, if more than 10 samples
are taken, additional blanks must be added. Samples should be analyzed
using NIOSH method 7300 (inductively coupled plasma atomic emission
spectroscopy) .

4. At least one sample per task per site location will be taken in the initial
monitoring phase. If the results show cadmium levels below 0.025 milligram
per cubic meter (mg/m’), no further testing will be required in that area
for that task. If levels are found to be above 0.025 mg/m®, repeat testing
may be needed if task duration is longer than 6 months. If conditions or
tasks change that may result in new or additional exposures to cadmium,
additional sampling events will occur.

5. All affected workers (both ABB-ES and subcontractor personnel) will be
notified in writing of the results of the analysis within 15 working days
of their receipt. Affected workers include not only the worker wearing the
pump and filter, but also the others working in the same general area.

HASP_QU2.JAX
PMW.08.95 D-1



Monitoring for Total Chromium

Personal monitoring will be wundertaken to characterize worker exposure to
chromium. This will be done by monitoring representative employees for chromium.
Employee selection will be based on work task and duration of exposure. Sampling
and analysis will be done in accordance with NIOSH methodology and is summarized

below.

1.

*NOTE :

HASP_OU2.

Contact HSM and the HSS prior to sampling.

One worker per task will be selected. The worker selected will be the one
thought to have the greatest exposure to chromium for the longest duration
(if two workers have equal exposures, personal monitoring can be rotated
each day). The exposures to all other workers is assumed to be the same
as the chosen individual, or lower. The name, social security number, job
classification, and company of all workers represented by the sample are
to be recorded. Additionally, the date(s), number, duration, and location
of each of the samples taken, including a description of the sampling
procedure used (to determine representative employee exposure, where
applicable) are to be recorded. The type of respiratory protection worn,
if any, and any environmental variables (e.g., rain, mist, wind) that could
affect the measurement of employee exposure are also to be recorded.

Full shift (at least 7 hours) breathing zone samples will be conducted using
personal sampling pumps, calibrated before and after each use and set at
1 liter per minute. Minimum sample volume is 10 liters. Three-piece mixed
MCE filters with 0.8 micrometer pore size and 37 mm diameter will be used
to collect the samples.

Samples will be collected and shipped together along with two open and two
closed blanks. Open blanks are filter cassettes that are handled in the
same manner as the samples, except that no air is drawn through them (remove
the end caps, place in a clean area or bag, and recap with samples). Closed
blanks are media blanks to ensure the cassettes are not contaminated prior
to purchase. Two open blanks are needed per 10 samples; therefore, if more
than 10 samples are taken, additional blanks will be needed. Samples should
be analyzed using NIOSH method 7024 (atomic absorption, flame).

At least one sample per task per site location will be taken in the initial
monitoring phase. If the results show chromium levels below 0.25 mg/m°,
no further testing will be required in that area for that task.* If levels
are found to be above 0.25 mg/m®, repeat testing may be needed. If changes
to conditions or tasks may result in new or additional exposures to
chromium, additional samples will be taken.

If there is a potential for hexavalent chromium to be present,
personal sampling for hexavalent chromium must be conducted if
results exceed 0.05 mg/m3.

All affected workers (both ABB-ES and subcontractor personnel) will be
notified in writing of the results of the analysis. Affected workers
include not only those wearing the pump and filter, but also those working
in the same general area.

JAX

PMW.08.95 D-2



APPENDIX E

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

!II emponers must Iumlsg to cmployccs cmponment an! 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 comply mt! a occupatlonal salety an! !ea 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 Health Officers conduct
jobsite inspections to help ensure compliance with the Act.

|!e !ct requires t!at a representative ol t!e emponer an! a

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
workplace.

mployees or their representatives have the night to file a complaint
with the nearest OSHA office requesting 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 mnspection !I!!! !e!lcves an employer !as wolate! t!e !ct,

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
e Act provides for mandatory civil penalties against employers

of up to $7,000 for each serious violation and for optional penalties
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 penalties 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 penalties. 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

ree assistance 1n 1identifying and correcting hazards and in
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 Atlanta, Georgia
Additional information and Boston, Massachusetts
copies of the Act, specific Chicago, Illinois
OSHA safety and health stan- Dallas, Texas

dards, and other applicable Denver, Colorado

regulations may be obtained
from your employer or from the
nearest OSHA Regional Office
in the following locations:

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

(404) 347-3573
(617) 565-7164
(312) 353-2220
(214) 7674731
(303) 844-3061
(816) 426-5861
(212) 337-2378
(215) 596-1201
(415) 744-6670
(206) 442-5930

Washington, D.C.
1991 (Reprinted)
OSHA 2203

Lynn Martin, Secretary of Labor
U.S. Department of Labor
Occupational Safety and Health Administration

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.



