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FOREWORD

In accordance with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) of 1980, as amended by the 1986 Superfund Amendments and
Reauthorization Act (SARA), the 1976 Resource Conservation and Recovery Act
(RCRA) as augmented by the 1984 Hazardous and Solid Waste Amendments (HSWA), and
as directed in Executive Order 12580 of January 1987, the Department of Defense
(DOD) conducts an Installation Restoration (IR) program for evaluating and
remediating problems related to releases and disposal of toxic and hazardous
materials at DOD facilities.

The Naval Assessment and Control of Installation Pollutants (NACIP) program was
developed by the Navy to implement the IR program for all naval and Marine Corps
facilities. The NACIP program was originally conducted in three phases: (1)
Phase I, Initial Assessment Study, (2) Phase II, Confirmation Study (including
a Verification Step and a Characterization Step), and (3) Phase III, Planning and
Implementation of Remedial Measures. The three-phase IR program was modified and
updated to be congruent with the CERCLA, SARA, RCRA, and HSWA driven DOD IR
program.

The updated nomenclature for the RCRA/SARA process is as follows:

. Preliminary Assessment and Site Inspection,

. Remedial Investigation,

. Feasibility Study, and

. planning and implementation of remedial design.

This Health and Safety Plan (HASP) has been developed to address field operations
associated with the Supplemental RCRA Facility Investigation (RFI) and Interim
Measure (IM) at Site 11 at Naval Submarine Base (NSB), Kings Bay, Georgia. This
HASP is intended to meet the requirements of 29 Code of Federal Regulations

1910.120. This document outlines potential hazards, protective measures,
monitoring requirements, and summarizes decontamination procedures for the
project. Material safety data sheets are included for chemicals that may be

encountered and emergency information is provided.

Southern Division, Naval Facilities Engineering Command (SOQUTHNAVFACENGCOM) has
the responsibility for implementation of the Navy and Marine Corps IR program in
the southeastern and midwestern United States. Questions regarding this report
should be addressed to the Public Affajirs Office, Naval Submarine Base, Kings
Bay, Georgia, at (912) 673-4714.

KB_STE11.HSP
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EXECUTIVE SUMMARY

This Health and Safety Plan (HASP) is Volume III of a three volume set of
planning documents for the Supplemental Resource Conservation and Recovery Act
(RCRA) Facility Investigation (RFI) to be conducted at Site 11, Naval Submarine
Base, Kings Bay, Georgia. Volumes I and II of the planning documents are the
Workplan and Sampling and Analysis Plan, respectively.

This HASP addresses health and safety requirements associated with implementing
the Supplemental RFI field program, as well as the IM field program. Compliance
with this HASP is required for all ABR Environmental Services, Inc., personnel,
contractor personnel, and third parties entering the site.

The HASP has been developed to address requirements of 29 Code of Federal
Regulations 1910.120. The HASP describes responsibilities of project personnel
and provides a brief history of the site and description of the work to be
performed. Potential hazards are identified and protective measures are outlined
for each task. Material safety data sheets are included for chemicals that may
be encountered at the site. Emergency information is provided, such as
directions to the hospital and emergency telephone numbers.
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1.0 GENERAL

1.1 SCOPE _AND PURPOSE. This Health and Safety Plan (HASP) has been prepared
in conformance with the ABB Environmental Services, Inc. (ABB-ES), generic HASP
developed under the Comprehensive Long-Term Environmental Action, Navy (CLEAN)
District I Contract (CLEAN HASP) and is intended to meet the requirements of 29
Code of Federal Regulations (CFR) 1910.120. As such, the 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.

This HASP outlines project personnel and corporate health and safety policies;
provides a brief site characterization and description of the scope of work;
outlines potential hazards, protective measures, and monitoring for the site; and
summarizes decontamination procedures. In addition, the HASP includes material
safety data sheets for chemicals that may be encountered at the site and provides
emergency information, such as a map to the hospital and emergency telephone
numbers. The site-specific HASP references the CLEAN contract generic HASP where
possible. The CLEAN generic HASP is included in Appendix A for onsite reference.
Appendix B includes an Occupational Safety and Health Administration (OSHA)
poster that must be displayed in a conspicuous place at the job site.

1.2 PROJECT PERSONNEL.

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

1.2.2 General Site Supervisor The General Site Supervisor has vested authority
from the TOM to carry out day-to-day site operations.

1.2.3 Health and Safety Officer The Health and Safety Officer (HSO) will have
at least an indirect line of reporting to the Health and Safety Manager (HSM)
through the Health and Safety Supervisor (HSS) for the duration of his assignment
as 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), OSHA, or other governmental agency personnel visiting the Naval
Submarine Base (NSB), Kings Bay, site in response to health and safety issues.
The HSO, in consultation with the HSS or HSM, is responsible for updating and
modifying this HASP as site or environmental conditions change.

1.3 TRAINING. Training is defined under the CLEAN HASP, and all personnel
entering potentially contaminated areas at the NSB Kings Bay site must meet the

KB_STE11.HSP
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requirements of 29 CFR 1910.120. Personnel without the required training will
not be permitted in any area with potential for exposure to toxic substances or
harmful physical agents (i.e., downrange). Refer to Chapter 3.0 of the CLEAN
HASP for further information.

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

KB_STE11.HSP
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2.0 SITE CHARACTERIZATION AND ANALYSIS

2.1 SITE NAME, LOCATION, AND SIZE. NSB Kings Bay is located in Camden County,
in the southeastern corner of Georgia (Figure 2-1). The Base occupies an area
of approximately 16,037 acres situated about 5 miles north of the city of St.
Marys.

2.2 SITE HISTORY AND LAYOUT. The site was originally acquired by the U.S. Army
in the early 1950's and was developed as Military Ocean Terminal, Kings Bay
(MOTKI). It was constructed to meet Department of the Army requirements for east
coast port facilities capable of shipping ammunition and other explosives in the
event of a national emergency. Inasmuch as there was no immediate operational
need for this installation, it was placed in an inactive status and remained in
that status until its transference to the Navy. The Navy selected NSB Kings Bay
as the east coast base for its Fleet Ballistic Missile Submarine Support Facility
and ownership was transferred July 1, 1978. NSB Kings Bay was a terminal and not
a storage dump or depot, as it was not designed to store ammunition or explosives
for more than short periods of time. NSB Kings Bay had no assigned military
personnel and was operated by 19 U.S. Government Civil Service employees, whose
mission was to plan, program, and perform repair and utilities and fire
prevention and protection functions for the terminal.

As prescribed by the Installation Restoration (IR) program at NSB Kings Bay, an
Initial Assessment Study (IAS) was performed. The IAS report reviewed 16
potential sites and concluded that mnone of the sites mneeded additional
investigation. The Georgia Environmental Protection Division issued a Hazardous
Waste Permit (HW-014 [s][2]) in which they required four landfill sites to
undergo additional investigation. Of the four sites (Sites 5, 11, 12, and 16),
three were investigated during the initial Resource Conservation and Recovery Act
(RCRA) Facility Investigation (RFI). The Site 12 investigation included a
literature search only. Site 11, the 0ld Camden Landfill, will be the focus of
this HASP, as the RFI continues and Interim Measures (IM) are planned at this
site.

The 0ld Camden County Landfill is situated along the northwest boundary of the
NSB. The width of the landfill ranges from approximately 140 feet at the
southern end to approximately 760 feet at the northern end. The landfill is
approximately 1,400 feet at its maximum length. The landfill operated as a
trench and fill operation with trenches oriented in a southeast to northwest
direction. Based on magnetic and ground-penetrating radar (GPR) surveys
performed during previous investigations, the trenches range from 600 to 800 feet
in length and 35 to 60 feet in width. GPR data also suggested that the spacing
between trenches ranged between 3 and 5 feet and the depth to refuse ranged from
2 to 3 feet below land surface (bls).

The landfill was operated by Camden County from 1974 to 1981. On the average,
approximately 12 truck loads per day of wastes were disposed at the site.
Burning of wastes was allowed during the early years of landfill activity. This
practice was prohibited in 1975. At the end of each day, the wastes (and ash)
were compacted and covered with at least 6 inches of soil cover. The landfill
ceased operations in October 1981 and was covered with 2 feet of fill. The

KB_STE11.HSP
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landfill surface is currently vegetated with grasses, weeds, and pine saplings
and has a flat undulating surface.

Approximately 500,000 cubic yards of waste were disposed at the landfill between
1974 and 1981. This reportedly consisted of general household waste, office
waste, scrap paper and wood, and waste sludge and grit from the NSB sewage
treatment plant, The 1landfill reportedly received no hazardous waste.
Approximately 100 cubic yards of fire-fighting pit sludges from a proposed dredge
spoils disposal area were assumed to be disposed in the landfill. This waste did
not exceed Extraction Procedure toxicity as described 40 CFR Part 241.24 under
Section 3001 of the RCRA, which was applicable for waste characterization in
1981.

Based on the results of RFI activities completed to date, chlorinated and non-
chlorinated solvents and fuel-related volatile organic compounds (VOCs) have been
identified as constituents of the waste at Site 11. Little semivolatile organic
compound (SVOC) data currently exists. SVOCs detected during the first two
bimonthly sampling events were limited to phthalates that could be attributed to
laboratory or sampling artifacts. Chemical data and field observations indicated
that contaminants are present as solute in groundwater. Concentrations of
contaminants are generally less than 1 milligram per liter (mg/f), except for
vinyl chloride and cis-1,2-dichloroethene that have been detected at
concentrations exceeding 1 mg/£. Other contaminants found at the site at levels
below 1 mg/f include acetone, tetrachloroethene, trichloroethene, trans-1,2-
dichloroethene, 1,1-dichloroethane, 1,2-dichloroethane, 1,2-dichloropropane,
benzene, toluene, ethylbenzene, xylenes, chlorobenzene, 1,4-dichlorobenzene, 2-
methylphenol, 4-methylphenol, and 2,4-dimethylphenol.

2.3 SCOPE OF WORK (WORKPLAN). The field investigation at the 0ld Camden County
Landfill (Site 11) will consist of the following:

. surface water and sediment sampling and ecological survey at
Porcupine lake,

. air sampling,

. subsurface soil sampling,

. surface soil sampling,

. monitoring well installation,
. groundwater sampling,

. test pitting,

. aquifer testing, and

. Interim Measures.

KB STE11.HSP
MVL08.94 2-3



3.0 HAZARD ANALYSIS

3.1 TASK ONE, SURFACE WATER AND SEDIMENT SAMPLING AND ECOLOGICAL SURVEY.
Surface water and sediment samples will be taken at five locations in Porcupine
Lake. The sampling will be conducted concurrently with the ecological survey
and, if contamination is identified, the results will be used to assess
contaminant exposures for aquatic receptors.

3.1.1 Hazardous Substances The contaminants of concern that may be present are
listed in Table 3-1.

3.1.2 Site Risks The following are the health hazards and safety hazards that
are expected to be encountered.

3.1.2.1 Health Hazards Health hazards at Porcupine Lake consist primarily
of potential exposure to contaminated matrices. VOCs were not detected during
prior onsite VOC analysis; however, 2-butanone and acetone were detected in low
concentrations in one surface water sample analyzed offsite.

3.1.2.2 Safety Hazards Safety hazards include those hazards that personnel
may be exposed to that are unrelated to hazardous wastes. These include hazards
such as heat stress, operation and presence around heavy equipment, lifting of
objects, vehicle traffic, slips, trips and falls, sampling from a boat, and
snake, spider, and tick bites. During hot days, personnel should take time to
drink fluids and cool off to avoid overheating and symptoms related to heat
stress (see Chapter 12 of the CLEAN Generic HASP [Appendix A]).

Lifting of heavy objects should be done with caution. Personnel should assist
one another with moving heavy objects or use the appropriate equipment to
accomplish these tasks. During all site activities, personnel should be aware
of the possibility of an encounter with poisonous snakes, particularly
rattlesnakes, and black widow spiders. Life jackets will be worn by all
personnel sampling from the boat.

3.1.2.3 Conclusions and Risk Assessment Based on all of 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 low, assuming appropriate health and safety practices
are maintained.

3.1.3 Protective Measures The following are the protective measures that will
be used at the site.

3.1.3.1 Engineering Controls None anticipated.

3.1.3.2 Levels of Protection. As only very low level contamination was found
during prior surface water and sediment sampling, level D protective equipment
will be used initially. Level D protection should only be used when the

atmosphere contains no known hazard, all potential airborne contaminants can be
monitored for, and work functions preclude splash, immersion, or the potential
for unexpected inhalation or contact with hazardous levels of any chemical.

KB_STE11 HSP
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Table 3-1
Contaminants of Concern at Site 11

Supplemental Resource Conservation and Recovery

Act Facllity Investigation for Site 11
Volume lli, Heaith and Safety Plan
Naval Submarine Base
Kings Bay, Georgla

Approximate Permissible Threshold
Odor Threshold  Exposure Limits  Limit Value Physical
Chemical {ppm) (Ppm} (Pppm) Characteristics Dermal Toxicity Remarks

Acetone 62 750 750 Colorless liquid, Moderate skin Vapor irritating to eyes and mucous
fragrant mint-like odor. irritant. membranes.

Benzene 61 1 10, A2 Colorless liquid, Moderate skin Inhalation of large amounts attacks central
pleasant aromatic irritant. nervous system (CNS); chronic poisoning
odor. causes leukemia.

Chlorobenzene 1.3 75 10 Colorless liquid, sweet Moderate skin Chronic inhalation may result in damage to
almond odor. irritant. lungs, liver, and kidney.

Chloroform 192 2 10,A2 Colorless, watery Moderate skin Headaches, nausea, dizziness, drunkenness,
liquid, sweet odor. irritant. and narcosis.

1,2-Dichlorobenzene 0.7 C50 25 Colorless liquid, Moderate skin Chronic inhalation may result in damage to
pleasant odor. irritant. fungs, liver, and kidney.

1,4-Dichiorobenzene 0.7 75 10,A3 White to clear solid Moderate skin Irritation of upper respiratory tract and eyes.
crystals, mothball odor. irritant. Depression and injury to liver and kidney.

1,1-Dichtoroethane 200 100 100 Colorless, oily liquid, Slight burn, Irritation of respiratory tract, and eyes.
chloroform-like odor. Lacrimation. Salivation, sneezing, coughing,
dizziness, nausea, and vomiting.
1,2-Dichloroethane 26 1 10 Colorless liquid, sweet May produce burn. Nausea, drunkenness, depression. Eye
odor. contact may produce corneal injury.
1,2-Dichloroethene 500 200 200 Colorless liquid, sweet Moderate skin Nausea, vomiting, weakness, tremor, cramps,
pleasant odor. irritant. CNS depression.

1,2-Dichloropropane 0.26 75 75 Colorless, watery Moderate skin May cause skin and eye irritation.
liquid, sweet odor. irritant.

2,4-Dimethyipheno!

Ethylbenzene 0.6 100 100 Colorless liguid, Liquid blisters skin. Dizziness, depression.
aromatic odor.

2-Methylphenol 0.0006 5 5 Colorless to yellow Absorbs through CNS depression, muscular weakness,

{o-Cresol) solid crystals or liquid. intact skin. gastroenteric disturbances, convulsions, and

Corrosive. death.

See notes at end of table.
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Table 3-1 (Continued)
Contaminants of Concern at Site 11

Supplemental Resource Conservation and Recovery
Act Faclllty Investigation for Site 11
Volume 1}, Health and Safety Plan
Naval Submarine Base
Kings Bay, Georgta

Approximate Permissible Threshold
Odor Threshold  Exposure Limits Limit Value Physical
Chemical (ppm) {ppm) {(Ppm) Characteristics Dermal Toxicity Remarks
4-Methyipheno! 0.00028 5 5 Colorless solid, tar-like Absorbs through skin,  lrritation of nose or throat, may damage
(p-Cresal) odor. discoloration, intense eyes. Can cause gangrene. Muscular
burning, loss of weakness, gastroenteric disturbance,
feeling. severe depression, and collapse.

Naphthalene 0.038 10 10 Colorless to brown solid Moderate skin irritant. Inhalation causes headache and
with an odor of confusion; vapors irritate eyes.
mothballs.

Tetrachloroethylene 47 25 25 Colorless liquid with an Moderate skin Inhalation may irritate eyes and nose
odor like chloroform. irritant. and cause CNS damage.

Toluene 16 100 50 Colorless liquid, Mitd skin irritant. Ingestion or aspiration can cause
pleasant aromatic odor. pulmonary edema, depressed

respiration.

Trichloroethene 82 50 50 Colorless liquid, sweet Can cause dermatitis. Eye and nose irritation, blurred vision,
odor. nausea, CNS damage.

Vinyl chloride 20 1 5,At Colorless gas, sweet May cause frostbite. Dizziness, anesthesia, lung irritation.
odor.

Xylene 5.4 100 100 Colorless watery liquid, Moderate skin irritant. Headaches, dizziness, severe coughing,

sweet odor.

distress, pulmonary edema, nausea,
vomiting, cramps, coma. Can be fatal.

Sources: American Industrial Hygienists Association, 1989.
U.S. Department of Transportation and U.S. Coast Guard, 1991.
Nationa! Institute of Occupational Safety and Health, 1990.
American Conference of Governmental and Industrial Hygienists.
Occupational Safety and Health Administration, 1989.

Notes: ppm = parts per million.

At = Known Human Carcinogen.
Suspected Human Carcinogen.
Animal Carcinogen, Not Likely a Human Carcinogen.

A2
A3

it

C = ceiling limit.




3.1.4 Monitoring It is intended that real time monitoring instrumentation will
be used to monitor the work environment to ensure the appropriate level of
protection for the site team.

3.1.4.1 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 ensure the adequacy of the levels of
protection being used at the site and may be used as the basis for upgrading or
downgrading the levels of protection in conformance with action levels provided
in this HASP and at the direction of the site HSO.

The following sampling equipment will be used at the site:

1. PORTA-FID (portable flame ionization detector) organic vapor
analyzer (OVA) and

2. Draeger pump with vinyl chloride 0.5/a and benzene 0.5/c tubes.

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

If the OVA detects a steady measurable quantity of organic vapors greater than
background at the source (e.g., borehole or sample), upgrade to modified level
D. If the OVA reads steadily above background in the breathing zone, begin
monitoring with vinyl chloride and benzene Draeger tubes. If vinyl chloride
levels reach or exceed 0.5 parts per million (ppm) in the breathing zone, upgrade
to level B. 1If vinyl chloride levels are below 0.5 ppm, but benzene levels are
greater than 0.5 ppm, upgrade to level C. Otherwise continue working at modified
level D until the OVA reads 5 ppm above background in the breathing zone at which
time upgrade to level C. Upgrade to level B if OVA readings reach or exceed 50

ppm.

The above action limits are summarized below,

Level B personal protective equipment (PPE) required if:

Vinyl chloride Draeger tube = 0.5 ppm; or
ovA = 50 ppm.

Level C PPE required if:

Vinyl chloride Draeger tube < 0.5 ppm;
Benzene Draeger tube = 0.5 ppm; and
OVA = 5 ppm but < 50 ppm.

Modified Level D PPE required if:

Vinyl chloride Draeger tube < 0.5 ppm;
Benzene Draeger tube < 0.5 ppm; and
OVA > background at the source but < 5 ppm.

Level D PPE acceptable if:

OVA levels at the source are at background.

KB_STE11.HSP
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3.1.4.2 Personal Monitoring All ABB-ES personnel onsite will wear a
thermoluminescent dosimetry body badge to measure possible exposure to radiation.

3.2 TASK TWO, AIR SAMPLING. Air sampling for baseline characterization will
be conducted prior to soil-intrusive activities and again during site
investigation. Three sampling events will be conducted to evaluate levels of
Target Compound List (TCL) VOCs using USEPA Method TO-14. Sampling locations
will be selected with the aid of a portable meteorological station that will be
set up onsite. VOC concentrations during site activities will be compared to
levels measured during the baseline evaluation to determine the impact of test
pitting, etc., on the site’'s alr quality.

3.2.1 Hazardous Substances The contaminants of concern that may be present are
listed in Table 3-1.

3.2.2 Site Risks The following are the health hazards and safety hazards that
are expected to be encountered.

3.2.2.1 Health Hazards Health hazards consist primarily of potential
exposure to contaminated matrices.

3.2.2.2 Safety Hazards Safety hazards include those hazards that personnel
may be exposed to that are unrelated to hazardous wastes. These include hazards
such as heat stress, operation and presence around heavy equipment, lifting of
objects, vehicle traffic, slips, trips, and falls, as well as snake, spider, and
tick 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 (see Chapter 12 of the CLEAN
Generic HASP) .

Lifting of heavy objects should be done with caution. Personnel should assist
one another with moving heavy objects or use the appropriate equipment to
accomplish these tasks. Take care when walking over the landfill or uneven
terrain, especially where vegetation may cover the hazard. During all site
activities, personnel should be aware of the possibility of an encounter with
poisonous snakes, particularly rattlesnakes, and black widow spiders.

3.2.2.3 Conclusions and Risk Assessment Based on all of 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 low, assuming appropriate health and safety practices
are maintained.

3.2.3 Protective Measures The following are the protective measures that will
be used at the site.

3.2.3.1 Engineering Controls None anticipated.

3.2.3.2 Levels of Protection As only very low level contamination was found
in the groundwater and soil, level D protective equipment will be used initially.
Level D protection should only be used when the atmosphere contains no known
hazard, all potential airborne contaminants can be monitored for, and work
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MVL.08.94 3-5



functions preclude splash, immersion, or the potential for unexpected inhalation
or contact with hazardous levels of any chemical.

3.2.4 Monitoring It is intended that real time monitoring instrumentation will
be used to monitor the work enviromment to ensure the appropriate level of
protection for the site team.

3.2.4.1 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 ensure the adequacy of the levels of
protection being used at the site and may be used as the basis for upgrading or
downgrading the levels of protection in conformance with action levels provided
in this HASP and at the direction of the site HSO.

The following sampling equipment will be used at the site:

1. PORTA-FID 0OVA,
2. Draeger pump with vinyl chloride 0.5/a and benzene 0.5/c tubes, and
3. low explosion limit (LEL)/oxygen meter.

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

If OVA reads steadily above background in the breathing zone, begin monitoring
with vinyl chloride and benzene Draeger tubes. If vinyl chloride levels reach
or exceed 0.5 ppm in the breathing zone, upgrade to level B. If vinyl chloride
levels are below 0.5 ppm, but benzene levels are greater than 0.5 ppm, upgrade
to level C. Otherwise continue working at modified level D until OVA reads 5 ppm
above background in the breathing zone at which time upgrade to Level C. Upgrade
to level B if OVA readings reach or exceed 50 ppm.

The above action limits are summarized below.

lLevel B PPE required if:

Vinyl chloride Draeger tube = 0.5 ppm; or
OVA = 50 ppm.

Level C PPE required if:

Vinyl chloride Draeger tube < 0.5 ppm;
Benzene Draeger tube = 0.5 ppm; and
OVA > 5 ppm but < 50 ppm.

Level D PPE required if:

Vinyl chloride Draeger tube < 0.5 ppm;
Benzene Draeger tube < 0.5 ppm; and
OVA < 5 ppm.
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LEL/Oxvygen Meter:

Oxygen =19.5 percent - see above;

Oxygen <19.5 percent - backoff as Level B PPE required;

LEL >10 percent at source - continue, only using proper precautions; and
LEL >20 percent at source - backoff,

3.2.4.2 Personal Monitoring All personnel on the site will be enrolled in
the ABB-ES medical surveillance program. In addition, all ABB-ES personnel on
the site will wear a thermoluminescent dosimetry body badge to measure possible
exposure to radiation.

3.3 TASK THREE, SOIL SAMPLING. Fifteen soil borings (Figure 3-1) will be
advanced for the purposes of collecting subsurface soil samples for lithologic
characterization or physical and chemical analyses. Two of the borings are
within the landfill. Split-spoon samples will be collected from all borings at
5-foot intervals. Seven soil samples will be collected from borings assumed to
be in areas outside the contaminated plume for fate and transport analysis.
Three background samples and five samples fram within the contaminant plume will
be collected for chemical analyses, including TCL VOCs, TCL SVOCs, TCL pesticides
and polychlorinated biphenyl compounds, Target Analyte List (TAL) inorganics
(full TCL/TAL), cyanide, and sulfide. Four soil samples will be collected from
within the plume for analysis of TCL VOCs, TCL SVOCs, TAL inorganics, cyanide,
and sulfide. In addition, four soil samples will be collected (two within the
plume and two outside the plume) to aid the evaluation of bioremediation as a
potential corrective measure.

Recovery wells will be drilled as part of the IM. Subsurface soil samples will
be collected at 5-foot intervals.

Five composite surface and near surface soil samples will be collected from
locations within the landfill and two additional surface soil samples will be
collected from locations east of the landfill (background samples). Additional
surface and near surface soil samples may need to be collected from the
subdivision to complete the risk assessment for the site. The need to collect
these additional samples will be evaluated after the groundwater contamination
has been further characterized.

3.3.1 Hazardous Substances The contaminants of concern that may be present are
listed in Table 3-1.

3.3.2 Site Risks The following are the health hazards and safety hazards that
are expected to be encountered.

3.3.2.1 Health Hazards Health hazards consist primarily of potential
exposure to contaminated matrices.

3.3.2.2 Safety Hazards Safety hazards include those hazards that personnel
may be exposed to that are unrelated to hazardous wastes. These include hazards
such as heat stress, operation and presence around heavy equipment, lifting of
objects, vehicle traffic, slips, trips, and falls, as well as snake, spider, and
tick bites. Extreme caution should be exhibited by all personnel while
conducting work around drill rigs, backhoes, and other heavy equipment. During
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hot days, personnel should take time to drink fluids and cool off to avoid
overheating and symptoms related to heat stress (see Chapter 12 of the CLEAN
Generic HASP).

Lifting of heavy objects should be done with caution. Personnel should assist
one another with moving heavy objects or use the appropriate equipment to
accomplish these tasks. Take care when walking over the landfill or uneven
terrain, especially where vegetation may cover the hazard. During all site
activities, personnel should be aware of the possibility of an encounter with
poisonous snakes, particularly rattlesnakes, and black widow spiders.

3.3.2.3 Conclusions and Risk Assessment Based on all of 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 low, assuming appropriate health and safety practices
are maintained.

3.3.3 Protective Measures The following are the protective measures that will
be used at the site.

3.3.3.1 Engineering Controls Nomne anticipated.

3.3.3.2 Levels of Protection Low level contamination was found from prior
sampling. Level D protection will be worn if heat stress is a factor and the
atmosphere contains no known hazard, all potential airborne contaminants can be
monitored for, and work functions preclude splash, immersion, or the potential
for unexpected inhalation or contact with hazardous levels of any chemical.

3.3.4 Monitoring It is intended that real time monitoring instrumentation will
be used to monitor the work environment to ensure the appropriate level of
protection for the site team.

3.3.4.1 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 ensure the adequacy of the levels of
protection being used at the site and may be used as the basis for upgrading or
downgrading the levels of protection in conformance with action levels provided
in this HASP and at the direction of the site HSO.

The following sampling equipment will be used at the site:

1. PORTA-FID OVA,
2. Draeger pump with vinyl chloride 0.5/a and benzene 0.5/c tubes, and
3. LEL/oxygen meter.

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

If the OVA detects a steady measurable quantity of organic vapors greater than
background at the source (e.g., borehole, sample), upgrade to modified level D.
If OVA reads steadily above background in the breathing zone, begin monitoring
with vinyl chloride and benzene Draeger tubes. If vinyl chloride levels reach
or exceed 0.5 ppm in the breathing zone, upgrade to level B. If vinyl chloride
levels are below 0.5 ppm, but benzene levels are greater than 0.5 ppm, upgrade
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to level C. Otherwise continue working at modified level D until OVA reads 5 ppm
above background in the breathing zone at which time upgrade to level C. Upgrade
to level B if OVA readings reach or exceed 50 ppm.

The above action limits are summarized below.

Level B PPE required if:

Vinyl chloride Draeger tube > 0.5 ppm; or
OVA = 50 ppm.

Level C PPE required if:

Vinyl chloride Draeger tube < 0.5 ppm;
Benzene Draeger tube > 0.5 ppm; and
OVA = 5 ppm but < 50 ppm.

Modified Level D PPE required if:

Vinyl chloride Draeger tube < 0.5 ppm;
Benzene Draeger tube < 0.5 ppm; and
OVA > background at the source but < 5 ppm.

Level D PPE acceptable if:

OVA levels at the source are at background.

LEL/Oxvgen Meterx:

Oxygen 219.5 percent - see above;
Oxygen <19.5 percent - backoff as Level B PPE required;
LEL >10 percent at source - continue only using proper precautions; and

LEL >20 percent at source - backoff.

3.3.4.2 Personal Monitoring All personnel on the site will be enrolled in
the ABBR-ES medical surveillance program. In addition, all ABB-ES personnel on
the site will wear a thermoluminescent dosimetry body badge to measure possible
exposure to radiation.

3.4  TASK FQUR, MONITORING WELL INSTALLATION AND GROUNDWATER SAMPLING. Twenty-
five new monitoring wells will be installed in and around the landfill and in
Crooked River Plantation Subdivision (Figure 3-2). Groundwater samples will be
collected from the estimated 35 new and existing monitoring wells. Two
monitoring events have been scheduled. In the event that contaminants are
identified that were not previously identified, a plan to sample private
irrigation wells will be developed.

3.4.1 Hazardous Substances The contaminants of concern that may be present are
listed in Table 3-1.

3.4.2 Site Risks The following are the health hazards and safety hazards that
are expected to be encountered.
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3.4.2.1 Health Hazards Health hazards consist primarily of potential
exposure to contaminated matrices.

3.4.2.2 Safety Hazards Safety hazards include those hazards that personnel
may be exposed to that are unrelated to hazardous wastes. These include hazards
such as heat stress, operation and presence around heavy equipment, lifting of
objects, vehicle traffic, slips, trips, and falls, as well as snake, spider, and
tick 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 (see Chapter 12 of the CLEAN
Generic HASP).

Lifting of heavy objects should be done with caution. Personnel should assist
one another with moving heavy objects or use the appropriate equipment to
accomplish these tasks. Take care when walking over the landfill or uneven
terrain, especially where vegetation may cover the hazard. During all site
activities, personnel should be aware of the possibility of an encounter with
poisonous snakes, particularly rattlesnakes, and black widow spiders.

3.4.2.3 Conclusions and Risk Assessment Based on all of 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 low, assuming appropriate health and safety practices
are maintained.

3.4.3 Protective Measures The following are the protective measures that will
be used at the site.

3.4.3.1 Engineering Controls None anticipated.

3.4.3.2 Levels of Protection Low level contamination was found from prior
sampling. Level D protection will be worn if heat stress is a factor and the
atmosphere contains no known hazard, all potential airborne contaminants can be
monitored for, and work functions preclude splash, immersion, or the potential
for unexpected inhalation or contact with hazardous levels of any chemical.

3.4.4 Monitoring It is intended that real time monitoring instrumentation will
be used to monitor the work environment to ensure the appropriate level of
protection for the site team.

3.4.4.1 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 ensure the adequacy of the levels of
protection being utilized 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.

The following sampling equipment will be used at the site:

1. PORTA-FID OVA,
2. Draeger pump with vinyl chloride 0.5/a and benzene 0.5/c tubes, and
3. LEL/oxygen meter.

KB_STE11.HSP
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Refer to Chapter 7.0 of the CLEAN HASP for information on the calibration and
maintenance of the equipment.

If the OVA detects a steady measurable quantity of organic vapors greater than
background at the source (e.g., borehole, sample), upgrade to modified level D.
If OVA reads steadily above background in the breathing zone, begin monitoring
with vinyl chloride and benzene Draeger tubes. If vinyl chloride levels reach
or exceed 0.5 ppm in the breathing zone, upgrade to level B. If vinyl chloride
levels are below 0.5 ppm, but benzene levels are greater than 0.5 ppm, upgrade
to level C. Otherwise continue working at modified level D until OVA reads 5 ppm
above background in the breathing zone at which time upgrade to level C. Upgrade
to level B if OVA readings reach or exceed 50 ppm.

The above action limits are summarized below:

Level B PPE required if:

Vinyl chloride Draeger tube = 0.5 ppm; or
OVA = 50 ppm.

Level C PPE required if:

Vinyl chloride Draeger tube < 0.5 ppm;
Benzene Draeger tube = 0.5 ppm; and
OVA = 5 ppm but < 50 ppm.

Mcdified Level D PPE required if:

Vinyl chloride Draeger tube < 0.5 ppm;
Benzene Draeger tube < 0.5 ppm; and
OVA > background at the source but < 5 ppm.

Level D PPE acceptable if:

OVA levels at the source are at background.

LEL/Oxyvgen Meter:

Oxygen 219.5 percent in breathing zone, see above;

Oxygen <19.5 percent in breathing zone, backoff as Level B PPE required;
LEL >10 percent at source - continue only using proper precautions; and
LEL >20 percent at source - backoff.

3.4.4.2 Personal Monitoring All persomnel on the site will be enrolled in
the ABB-ES medical surveillance program. In addition, all ABB-ES personnel on
the site will wear a thermoluminescent dosimetry body badge to measure possible
exposure to radiation.

3.5 TASK FIVE, TEST TRENCHES. Ten test trenches (Figure 3-3) will be excavated
in the 1landfill to a depth of approximately 10 to 12 feet bls or until
groundwater is encountered to allow visual examination and possible sampling of
the waste material. The test pits will be excavated in areas where magnetic
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anomalies were observed and in areas suspected to be "hot spots" of the
contamination plume.

3.5.1 Hazardous Substances The contaminants of concern that may be present are
listed in Table 3-1.

3.5.2 Ssite Risks The following are the health hazards and safety hazards that
are expected to be encountered.

3.5.2.1 Health Hazards Health hazards comnsist primarily of potential
exposure to contaminated matrices.

3.5.2.2 Safety Hazards Safety hazards include those hazards that personnel
may be exposed to that are unrelated to hazardous wastes. These include hazards
such as heat stress, operation and presence around heavy equipment, lifting of
objects, vehicle traffic, slips, trips, and falls, as well as snake, spider, and
tick 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.

Lifting of heavy objects should be done with caution. Personnel should assist
one another with moving heavy objects or use the appropriate equipment to
accomplish these tasks. Take care when walking over the landfill or uneven
terrain, especially where vegetation may cover the hazard. During all site
activities, personnel should be aware of the possibility of an encounter with
poisonous snakes, particularly rattlesnakes, and black widow spiders.

Personnel are not expected to enter the trenches. Any personnel needing to enter
the trenches will be trained in confined space entry. Trenches will be shored
prior to personnel entering the trenches.

3.5.2.3 Conclusions and Risk Assessment As the test pits will be excavated
in areas where magnetic anomalies were observed, there is a potential for
unknowns and high concentrations of contamination.

3.5.3 Protective Measures The following are the protective measures that will
be used at the site.

3.5.3.1 Engineering Controls None anticipated.

3.5.3.2 Levels of Protection As unknowns and high concentrations of
contamination are a potential, level B PPE will be worn by all workers in the
exclusion zone. Downgrading of PPE is not expected to be a potentlal while doing
this task.

3.5.4 Monitoring It is intended that real time monitoring instrumentation will
be used to monitor the work environment in order to ensure the appropriate level
of protection for the site team.

3.5.4.1 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 ensure the adequacy of the levels of
protection being used at the site, and may be used as the basis for upgrading or
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downgrading the levels of protection in conformance with action levels provided
in this HASP and at the direction of the site HSO.

The following sampling equipment will be used at the site:

1. PORTA-FID OVA and
2. LEL/oxygen meter.

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

Level B PPE will be worn initially while doing test pitting. As there is a
potential for unknowns or high concentrations of contaminants, downgrading of PPE
is not expected. Monitoring with an LEL/oxygen meter will be conducted. Action
limits are as follows:

LEL/Oxygen Meter:

LEL >10 percent at source - continue only using proper precautions; and
LEL >20 percent at source - backoff.

3.5.4.2 Personal Monitoring All personnel on the site will be enrolled in
the ABB-ES medical surveillance program. In addition, all ABB-ES personnel on
the site will wear a thermoluminescent dosimetry body badge to measure possible
exposure to radiation.

3.6 TASK SIX, AQUIFER CHARACTERIZATION. Aquifer characterization tests are
being conducted as part of the IM. These tests include a 25-hour pumping test
on one of the recovery wells, step-drawdown tests at each recovery well
installed, and long-term (7 to 10 days) pumping tests at a selected recovery
well. Other long-term tests will be performed by pumping simultaneously from two
recovery wells and then from all six recovery wells to delineate the groundwater
extraction system’s capture zone.

3.6.1 Hazardous Substances The contaminants of concern that may be present are
listed in Table 3-1.

3.6.2 Site Risks The following are the health hazards and safety hazards that
are expected to be encountered.

3.6.2.1 Health Hazards Health hazards consist primarily of potential
exposure to contaminated matrices.

3.6.2.2 Safety Hazards Safety hazards include those hazards that personnel
may be exposed to that are unrelated to hazardous wastes. These include hazards
such as heat stress, operation and presence around heavy equipment, lifting of
objects, vehicle traffic, slips, trips, and falls, as well as snake, spider, and
tick 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 (see Chapter 12 of the CLEAN
Generic HASP).
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Lifting of heavy objects should be done with caution. Personnel should assist
one another with moving heavy objects or use the appropriate equipment to
accomplish these tasks. Take care when walking over the landfill or uneven
terrain, especially where vegetation may cover the hazard. During all site
activities, personnel should be aware of the possibility of an encounter with
poisonous snakes, particularly rattlesnakes, and black widow spiders.

3.6.2.3 Conclusions and Risk Assessment Based on all of 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 low, assuming appropriate health and safety practices
are maintained.

3.6.3 Protective Measures The following are the protective measures that will
be used at the site.

3.6.3.1 Engineering Controls None anticipated.

3.6.3.2 Levels of Protection As only very low level contamination was found
during prior sampling, Level D protective equipment will be used initially. Level
D protection should only be used when the atmosphere contains no known hazard,
all potential airborne contaminants can be monitored for, and work functions
preclude splash, immersion, or the potential for unexpected inhalation or contact
with hazardous levels of any chemical.

3.6.4 Monitoring It is intended that real time monitoring instrumentation will
be used to monitor the work environment in order to ensure the appropriate level
of protection for the site team.

3.6.4.1 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 utilized to ensure the adequacy of the levels of
protection being used at the site and may be used as the basis for upgrading or
downgrading the levels of protection in conformance with action levels provided
in this HASP and at the direction of the site HSO.

The following sampling equipment will be used at the site:

1. PORTA-FID OVA,
2. Draeger pump with vinyl chloride 0.5/a and benzene 0.5/c tubes, and
3. LEL/oxygen meter.

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

If the OVA detects a steady measurable quantity of organic vapors greater than
background at the source (e.g., borehole, sample), upgrade to modified level D.
If OVA reads steadily above background in the breathing zone, begin monitoring
with vinyl chloride and benzene Draeger tubes. If vinyl chloride levels reach
or exceed 0.5 ppm in the breathing zone, upgrade to level B. If vinyl chloride
levels are below 0.5 ppm, but benzene levels are greater than 0.5 ppm, upgrade
to level C. Otherwise continue working at modified level D until OVA reads 5 ppm
above background in the breathing zone at which time upgrade to level C. Upgrade
to level B if OVA readings reach or exceed 50 ppm.
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The above action limits are summarized below.

Level B PPE required if:

Vinyl chloride Draeger tube = 0.5 ppm; or
OVA = 50 ppm.

Level C PPE reguired if:

Vinyl chloride Draeger tube < 0.5 ppm;
Benzene Draeger tube = 0.5 ppm; and
OVA = 5 ppm but < 50 ppm.

Modified Level D PPE required if:

Vinyl chloride Draeger tube < 0.5 ppm;
Benzene Draeger tube < 0.5 ppm; and
OVA > background at the source but < 5 ppm.

Level D PPE acceptable if:

OVA levels at the source are at background.

LEL/Oxvgen Meter:

Oxygen =19.5 percent - see above;

Oxygen <19.5 percent - backoff as Level B PPE required;

LEL >10 percent at source - continue only using proper precautions; and
LEL >20 percent at source - backoff.

3.6.4.2 Personal Monitoring All personnel on the site will be enrolled in
the ABB-ES medical surveillance program. In addition, all ABB-ES personnel on
the site will wear a thermoluminescent dosimetry body badge to measure possible
exposure to radiation.

3.7 TASK SEVEN, INTERIM MEASURES. Four to six recovery wells are to be
installed at four 1locations in the area found to contain the highest
concentrations of VOC contaminants (Figure 3-4). A submersible pump will be
installed in the wells and the groundwater will be discharged to the pretreatment
tank located on the treatment pad. The groundwater treatment system Iincludes
collection of extracted groundwater; pretreatment for removal of heavy metals,
iron and carbonate; and air stripping for removal of volatile organics. The
pretreatment will include an 1,800-gallon equalization tank for collection of
groundwater from recovery wells. This tank also may be used for monitoring or
chemical addition, if needed. The pretreatment process(es) may include aeration,
chemical addition, precipitation, sedimentation, filtration, and dewatering. The
layout of the treatment compound is shown in Figure 3-5.

3.7.1 Hazardous Substances The contaminants of concern that may be present are
listed in Table 3-1.

3.7.2 Site Risks The following are the health hazards and safety hazards that
are expected to be encountered.
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3.7.2.1 Health Hazards Health hazards consist primarily of potential
exposure to contaminated matrices.

3.7.2.2 Safety Hazards Safety hazards include those hazards that personnel
may be exposed to that are unrelated to hazardous wastes. These include hazards
such as heat stress, operation and presence around heavy equipment, lifting of
objects, vehicle traffic, slips, trips, and falls, as well as snake, spider, and
tick 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 (see Chapter 12 of the CLEAN
Generic HASP).

Lifting of heavy objects should be done with caution. Personnel should assist
one another with moving heavy objects or use the appropriate equipment to
accomplish these tasks. Take care when walking over the landfill or uneven
terrain, especially where vegetation may cover the hazard. During all site
activities, personnel should be aware of the possibility of an encounter with
poisonous snakes, particularly rattlesnakes, and black widow spiders.

3.7.2.3 Conclusions and Risk Assessment Based on all of 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 low, assuming appropriate health and safety practices
are maintained.

3.7.3 Protective Measures The following are the protective measures that will
be used at the site.

3.7.3.1 Engineering Controls None anticipated.

3.7.3.2 Levels of Protection Low level contamination was found from prior
sampling. Level D protection will be worn if heat stress is a factor and the
atmosphere contains no known hazard, all potential airborne contaminants can be
monitored for, and work functions preclude splash, immersion, or the potential
for unexpected inhalation or contact with hazardous levels of any chemical.

3.7.4 Monitoring It is intended that real time monitoring instrumentation will
be used to monitor the work environment to ensure the appropriate level of
protection for the site team.

3.7.4.1 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 ensure the adequacy of the levels of
protection being used at the site, and may be used as the basis for upgrading or
downgrading the levels of protection in conformance with action levels provided
in this HASP and at the direction of the site HSO.

The following sampling equipment will be used at the site:

1. PORTA-FID OVA,
2. Draeger pump with vinyl chloride 0.5/a and benzene 0.5/c tubes, and
3. LEL/oxygen meter.
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Refer to Chapter 7.0 of the CLEAN HASP for information on the calibration and
maintenance of the equipment.

If the OVA detects a steady measurable quantity of organic vapors greater than
background at the source (e.g., borehole, sample), upgrade to modified level D.
If the OVA reads steadily above background in the breathing zone, begin
monitoring with vinyl chloride and benzene Draeger tubes. If vinyl chloride
levels reach or exceed 0.5 ppm in the breathing zone, upgrade to level B. 1If
vinyl chloride levels are below 0.5 ppm, but benzene levels are greater than 0.5
ppm, upgrade to level C. Otherwise continue working at modified level D until
OVA reads 5 ppm above background in the breathing zone at which time upgrade to
level C. Upgrade to level B if OVA readings reach or exceed 50 ppm.

The above action limits are summarized below.

Level B PPE required if:

Vinyl chloride Draeger tube = 0.5 ppm; or
OVA = 50 ppm.

Level C PPE required if:

Vinyl chloride Draeger tube < 0.5 ppm;
Benzene Draeger tube > 0.5 ppm; and
OVA = 5 ppm but < 50 ppm.

Modified Level D PPE required if:

Vinyl chloride Draeger tube < 0.5 ppm;
Benzene Draeger tube < 0.5 ppm; and
OVA > background at the source but < 5 ppm.

Level D PPE acceptable if:

OVA levels at the source are at background.

LEL/Oxvgen Meter:

Oxygen =19.5 percent - see above;

Oxygen <19.5 percent - backoff as Level B PPE required;

LEL >10 percent at source - continue only using proper precautions; and
LEL >20 percent at source - backoff.

3.7.4.2 Personal Monitoring All ABB-ES personnel on the site will wear a
thermoluminescent dosimetry body badge to measure possible exposure to radiation.
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hydrocarbon-nsoluble rubber or plastc gioves: chemical goggles of face splash shisid: Industrial pure  .....99 + % 12.25 Heat of Fusion: 30.45 cal/g
hydrocarbon-insoluble apron such as neoprend. Thiophene-lree 99+ % 1226 Uimiting Yalue: Data not avadable
52 > F [ r Diznness, . pafior, followed by flushing, weakness, Netration 99+ % 12.27 Reld Vapor Pressurs: 3.22 psa
Wunmmxmum Coma and possible death. industrial 90% 54+ %
5.3  Trestment of Exposurs: SKIN: fiush with water followed by soap and waler. remove Reagent 9+ %
contaminated clothing and wash skin. EYES: flush with plenty of water unil irnitation subsides. 9.2 Storage Temperature: Open

INHALATION: remove irom exposurs immediatety. Call a physician. I breathing is iregular or
310pped. start resuscitabon, admunesier oxygen.

5.4 Threshoid Limit Vaiue: 10 ppm

55 Short Term Inhaiation Umits: 75 ppm lor 30 min.

56 Toxicity by Ingestiorx Grade J; LDae = 50 to 500 mg/kg

5.7 Late Toxiclty: Leukemia

58 Vapor (Gas) irritant Characteristics: if present in lngh concenlrations, vapors may Cause
wrilation of eyes or respralory system. The elfect is lemporary.

5.9  Uquid or Solld Irritant Characteristics: Miwmum hazard. Hf spilled on clolhing and allowed to
reman, may cause smarting and reddening of the skin.

5,10 Odor Threshokk 4.68 ppm

511 IDLH Valve: 2000 ppm

23
.4

inert Atmosphers: No requeement
Venting: Pressure-vacuum

NOTES
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CHLOROBENZENE CRB

Common Synonyms Watery Squad Coloriess Sweet, aimond odor

Sanks in waler. Flammabie vapor is produced.

Avoid contact with kquid and vapor. Keep peopie away.
possible.

Fire

CALL FOR MEDICAL AID.

VAPOR

ff inhaled, wilt cause coughing or dizziness.
No(mubngioeyos,noulndlhoal
Move to lresh .

It trsathing has stopped, grve artihcial respraton.
It breatheng is ditficull, grve oxygen.

uQuID
lerita 10 siin and eyes.
Harmhd if swallowed.

Exposure Remove contaminaled Giothmg and shoes.

Fiush attected areas with plenty of water

IF IN EYES, hokd eyeiis open and fiush with plenty of water

IF SWALLOWED and vicbm is CONSCIOUS, have victim dnnk water
Of rmaik

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water May be dangerous if it enters water inlakes.
Noufy local health ang widite otficiats.

6. FIRE HAZARDS il. HAZARD ASSESSMENT CODE

1 Flesh Point 84°F C.C. 97°F O.C. (See Hazard Assessment Handbook)
42  Fammable Limits in Alr: 1.3%-7.1% A-T-X
€3 Fire Extinguishing Agents: Carbon dicide,

dry chemical, loam of water spray
.4 Fire Extinguishing Agents Nol 10 be

Mwﬂ:‘ 11.  HAZARD CLASSIFICATIONS
6.5 Specisi Hazarde of Combustion
Buming in apen feme can 11.1  Code of Federal Reguistions:
form toudc phosgene and hydrogen Flammabile bquid
chioride geses. 112 NAS Hazard Rating for Bulk Water

§.6 Behavior in Fire: Heevy vapor can avel a
comidersbie distance 10 a source of

0.7 igniion Tempersture: 1184°F

6.8 Electrical Nazarcd Data not avadable

6.9 Bumning Rate: (est) 4.8 mm/min

4.10 Adiabetic Flame Temperature:
Deta not avsitabie

{Contrued)

7. CHEMICAL REACTIVITY

7.1 Reactivity With Water: No resction

72 Reactivity with Common Materiale: No
reacton

7.3 Stabiity During Transport: Stable

7.4 Neutrakzing Agents for Acide and
Caustics: Not perunent

7.5 Polymerizatiorc Not pertinent

7.8 Inhibitor of Polymertzation:
Not pertnent

7.7 Molar Ratio (Reactant to
Productx Dala nol avilable

7.8 Reactivity Group: 36

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

Ligund
122 Molecular Weight 112.58

Noufy operators of Nearby water mtakes. 123  BoWing Point at 1 atm:
Pollution I o 192°C o 405K
124 Freezing Point:
—50.1°F m —458°C = 227.6'K
1. RESPONSE TO DISCHARGE 2. LABEL & WATER POLLUTION 125 Critical Temperaturs:
{See ) 2.1 Cstegory: Flammabie hquid 8.1 Aquatic Toxicity: B78°F = 359°C = 632K
Should be removed 22 Class: 3 20 ppm/ 96 tw/bivegill/ TL,/fresh waler 126 Critical Pressurs:
Chemcal and physical beatment 8.2 Waterfow! Toxicity: Deta nol availabie 658 psia = 44.6 atm = 4.52 MN/m?
5.3 Blological Oxygen Demand (BODX 127 Specific Gravity:
0.3 b/b, 5 days 1.11 ot 20°C (bqusd)
8.4 Food Chain Concentration Potentiat 128  Uquid Surface Tension:
Dsla not svadable 33 dynes/cm = 0.033 N/m at 25°C
129 Liguid Water Intertacial Yension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 37.41 dynes/cm = 0.03741 N/m at
1t CaC y Class: Halog 4.1 Physical State (as shipped): Liquid 20C
42 Color: Coloriess 1210 Vapor (Gas) Specific Gravity:
32 Formulx C.H.QY 4.3 Odor: Mid amine odor; sweet, aimond- kke; Not pertinent
3.3 IMO/UN Designation: 33/1134 aromabc 12.11 Ratio of Specific Heats of Vapor (Gask
3.4 DOTID No.: 1134 1.094
3.5 CAS Registry No: 108-90-7 12.12 Latent Heat of Vaporization
135 Br/lb = 75 callg =
3.140 X 10° J/kg
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1213 Heai of Combustion: fest) 12.000 Bruw/l
= 6700 cal/g = 280 X 10° J/kg
5.1 Personai Protective Equipment Organic vapor-acid gas it whers 9.1 Grades of Purity: 99.5%; technical 12.14  Heat of Decomposition: Not pertinent
awmm:wmmmmlmmm-wmumw 22 Storsge Temperature: Ambient 1215  Heet of Sokution: Noi pertnent
vmawmmwwmwmmm 9.3 tnert Atmosphers: No requirement 1218 Heat of Polymertzation: Not persnent
52 ) w: hritating 10 skin, eyes and mucous membranes. Repeated 9.4 Venting: Pressure-vacuum 1225 Heat of Fusion: 20.40 cal/g
Wodnmmmnuunw-mmmmde‘u 1226  Limiting Vaiue: Dats not avaiable
misl may resull in damage 10 lungs, bver, and kidneys. Acute vapor SXpPOSUIEs CBN CAUSE 1227 Reid Yapor Pressure: 0.5 psia
symptoms ranging from coughing 10 Wansent anesthesia and central nervous syslem
depression.
53 Treatment of Exposure: Get medical attention for all eye sxposures snd any senous
Over -expo: Treat the sy INHALATION: remove 10 clean air, admwnister Oxygen as
needed. INGESTION: dikite by dnnking water; # vormwiing 0CCurs, aCmirssier More water.
Administer sakine laxative. EYES: fush thoroughly with water. SKIN: remove conlaminated
clotheng. wash sxposed aea with 308p and waler.
5.4  Threshoid Limit Vaive: 75 ppm
5.5 Short Term Inhalation Limits: Data not avadable
56 Toukity by Ingestion: Grade 2; LDsa = 0.5 10 5 g/kg (rat, rabbil)

5.7
58
8.9

Late Toxkity: Data not available

Vapor (Gas) Irritant Characteristica: Vapors are nonimitating to the eyes and Uroat

Liquid or Soiid rritant Characteristics: Mwwnum hazard. H speled on clothing and aliowed lo
reman, may cause smarting and resdening of the skin.

5.10 Odor Thresholkt 0.2% ppm

5.1

10LH Value: 2,400 ppm

6 FIRE HAZARDS (Continued)

8.11  Stoichiometric Alr to Fuel Ratio: Data not avaiable
8.12 Flame Yemperature: Dala nol aveilable

KB NSB{SRFI-HSP]#025
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CHLOROFORM

CRF

Trichioromethane

Watery bquid Sweet odor

& FIRE HAZARDS

10.  HAZARD ASSESSMENT CODE

6.1 Flash Point Not flammabie (See Hazard Assessment Handbook)
" . y 5 6.2 Flammable Limits in Al Not flammable A-X
Sinks in water. VRPOr I8 Produc
i waler. ktating s o §.3  Fice Extinguishing Agents: Not pertinent
8.4 Fire Extinguishing Agents Not to be
Used: Nol pertinent
cvw:mmmmwm Stay upwind. L WM"WT’:‘W 1L HAZARD CLASSIFICATIONS
'P:‘:“t meovhtwy ars produced when heated. 111 Code of Federai Regulations:
N°°'7 local heanh control sgencies. o ORM-A
se n Fire: pr
toxic gases 112 NAS Hazard Rating lor Bulk Water
87  ignition Temperature: Not ammable Traneportation:
ot 6.3 Electrical Mazard: Not persnent Category Rating
POISONOUS AND IRRITATING GASES ARE PRODUCED WHEN HEATED. &3  Buming Rate: Not fammabie P e
Wear gogoles and seit - ] 410 Adisbatic Flame Temperature:
Oata not avaiadie 2
Fire 611 Stoichiometric Alr to Fuel Ratioc 1
Data not avadsdie 2
&.12 Flame Temperature: Data not available
1
2
2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
YAPOR 1
Imiatng to and v 7.1 Reactivity With Water: No reaction o
¥ inhaled, wil Cause nausea, or joss of 7.2 Reactivity with Common Materiats: No
Movo 10 fresh anr. reaction °
Dreathing has siopped. grve arthoial respraton. 7.3 Stabikty During Transport: Stable 113 NFPA Hazard Clasaification:
S |3 k. grve 02 7.4 Neutraltzing Agents for Ackds and Category Classification
uQuio Caustica: Not pertinent saith Hazard (Buue) .. 2
mtating to skin and eyes. ) Flammabiity (Red)...... [+]
Harmiu # swalowed. 7.5 Polymerization: Not pertinent Re v
Exposure Femove contaminated clotting 7.6 lohibitor of Potymerization: actvity (Yeow) ... O
FFhah E.cE.?.d weas with pienty of waler Not pertinent
IFIN hoid ayehds open and flush with plenty of water.
4 sw:«u.oweo and yobma CONETIOUS. have wcbm annk water 7.7 Molar Ratio (Reactant 1o
i SWALLOWED S vichm 1 UNCONSOIBUS AND HAVING Froducty: Daia not ax
i is Ul
IVULSIONS, do nothing except keeg wehm warm. 78 Reactivity Group: 36
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State st 15°C and t atm:
Etfect of low concentrations on aquabic ke is unknown. Liqud
May be dangerous f & enters water intakes.
Water Moty e s oo o 122 Molecular Weight 11938
Poilution Nolify operators of nearby water mntakes. 123 Boiing Point at 1 stm:
142°F = 61.2°C = 334.4'K
12.4  Freezing Point
—823°F » —635°C = 209.7K
1. RESPONSE TO DISCHARGE 2 LABEL 3. WATER POLLUTION 125 Critical Temperature:
(See Resp L ) 2.1 Category: None L1 Aquatic Toxicity: Data not avaiable 506°F = 263.2°C - 536.4°K
Issue warreng-sir contaminant 22 Class: Nol pertinent 8.2 Watertowt Toxicity: Data not svaiable 12.6  Critical Pressure:
Restrct access 8.3 Biclogicat Oxygen Demand (BOD) 790 psia = 54 atm = 55 MN/m?
Should be removed None 12.7  Specific Gravity:

s

LLEE

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
CG Compatibitity Class: Halogenated 4.1 Physicat State (ss shipped) Liqusd
hydrocarbon 4.2 Cotor: Coloriess
Formuta: CHCla 43 Odor: Pleasant, sweet. ethereal
IMO/UN Designation: 9.0/1888
DOT ID No.: 1888
CAS Registry No.: 67-66-3

84

Food Chain Concentration Potentlak
None

1.49 8t 20°C (hquid)
Liquid Surface Tension:
27.1 dynas/cm = 0.0271 N/m at 20°C
129  Udquid Water interfacial Tension:
32.8 dynes/cm = 0.0328 N/m at 20°C
12.10 Vapor (Gas) Specific Gravity: 4.1
1211 Ratio of Specific Heats of Vapor (Gask
1.146
1212 Latent Heat of Vaporization:
106.7 Btu/lb = 59.3 cal/g =
2.483 X 10% J/ng
12.13  Heat of Combustion: Nol perunent
12.14  test of Decomposition: Not pertinent

28

4

S, HEALTH HAZARDS

Per Chemical goggies, 50 ppm 10 2%, suitable full-face gas mask.
Abowz% suitable seti-contained system.
E: Headache, nausea. dZnness, drunkenness, NIFCOsS.

vammo'hmr INHALATION: # il stfects develop, get victim o fresh air. keep him
warm and queet, and get medical attention. It breathing siops, start artificial respiration.
INGESTION: induce vormiting and get medical atiention. No known anbidole: treal symptoms.
EYES: fush with pienty of water for at lsast 15 minutes and get medical attention. SKIN: wash
with sosp end waler, remove contaminated clothing and free of chemical.

Threshold Limit Yalue: 10 ppm

Short Term Inhaiation Limita: 50 ppm for 10 min.

Toxicity by Ingestion: Grade 2; LDse = 0.5 10 5 g/kg

Late Toxicity: None

V.pov(ﬁn)kmam(:hmc!mue& Vapors cause moderale writation such that personnal will
fnd high The etfect is L Y.

Uquid or Solid Irritant Characteristica: Minimum hazard. H spifted on clothing and aBiowed 10

2t

93
4

9. SHIPPING INFORMATION

Grades of Purity: Technical, USP
Storsge Temperature: Ambient
inert Atmosphere: No requirement
Venting: Open

1215 Hest of Solution: Not pertnent

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

1226 Uimiting Vaive: Daia not avadabie
12.27 Reid Yapor Pressure: 6.39 psia

NOTES
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running water for 15 rmen. Hold eyelids open. If physician not wngate for an
15 min. SKiN: Remove alt contaminated clothing. Wash with soap and waler untit ak odor s
gone. Then wash conlaminated ireas with alcohol of glycerin. Then use more waler.
INGESTION: Orink large quanblies of hquid (salt waler, weak sodwum biCarbonate sokstion, mik
or gruel) followed by demuiceni such as raw egg white o Corn slarch paste. Induce vomeng, it
not spontaneous. Keep up until vomnus is free of Cresol odor.

5.4  Theashold Limit Value: 5 ppm. Skin absorpbon can coniribuie 10 exposure.

5.5  Short Term Inhaiation Limits: 10 ppm.

58 Toxicity by ingestion: Grade 3; LDsu : 50 - 500 mo/kg

5.7 Late Toxicity: May produce neoplasms or act as lumor promotors. Central nervous system
damage. Clvonic gastrilis, possible lver and kudney damage, and lesions of heanl and bran.
Denmatitis may result.

58 Vapor {Gas) krritant Characteristics: Vapors cause moderate iritaton such thal personned will
find twgh concentrations unpleasant. The eHect is tlemporary

5.9  Liquid or Sold Irritant Characteristics: Fawly severe shun wnilant. May cause pain and
second-degrea burns aller a few mMinutes contacl

510 Odor Threshold: 0.65 ppm detechon m waler 0.26 ppm recogmibon in an

5.1 IDLH Valve: 250 ppm

Common Synonyms Sokd crystals or bqud  Colorless o yelow  Sweel tany odor 6 FIRE HAZARDS 10 HAZARD ASSESSMENT CODE
mm €1 Flash Point 178°F C.C (See Mazard Assessment Handbook)
o-Tohol and with 6.2 Flammable Limits in A 1.35% sS
2-Cresal Sinks and mixes siowly with water. 6.3 Fire Extinguishing Agents: Water may be

used 10 blanket firs, COz, dry chermcal,
foam, water spray.
Avod contact with kid of s0kd. Keep people pway. 6.4 Firs Extinguishing Agents Not to be 1L HAZARD CLASSIFICATIONS
Wew . 9 and nubber g Q ghoves). Used: Not pertinent
Stop ge i possible. 65  Specist Hazards of Combustion 11.4 Code of Federal Reguiations:
Call fire department. Corrosive materist
Notify local hesith and poltion control agencies. Products: Emits highly towc fumes. =
tsclate and remove enat 66 Behavior in Fire: Vapors iorm explosive 11.2 NAS Hazard Rating for Bulk Water
Moctres with air. Transportation: Not isied
o €7  ignition Temperaturs: 1110°F. 113 NFPA Hazard Classification:
POISONOUS GASES MAY BE PRODUCED IN FIRE. 3 Electrical Harard: Daiz not avadable Category  Classimicasion
Wear gogoies and sef 63  Burning Rate: Data not avaisble Health Hazard (Bh) .o 3
Exanqusn with water fog. dry chemical, loam or carbon doxde. 6.10  Adiabatic Flame Temperature: M (Rech 2
Fi Cool exposed containers with walter. Data not avaiabie Raactvity (Yeltow) [}
re 6.11  Stoichiometric Alr to Fuei Ratic:
Data not available
612 Fame Temperature: Dats not svadable
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
LIOUID OR SOLID
Wil burn sken and eye: 7.1 Reactivity With Water: No reachon
Pmnlwanom'mdonlsxnsnpoud 72 Resctivity with Common Materiats: No
?m"om contaminated clothing n:;i shoes. reackon
affecied areas with pienty of water 7. tabill Ti
IF IN EYES. hold syehds open and Hush with plenty ol water 3 s ty During Transport: Stable
IF SWALLOWED, and vicum i CONSCIOUS, have wictm dnni water or mik 7.4 Neutralizing Agents for Acids and
and have wcbm induce vorming. Caustics: Not pertnent
7.5 Polymaerization: Will nol ocCur.
Exposure 7.8 InhibRor of Polymerization:
—————— Not pertnent
7.7 Molar Ratio (Raactant to
Productkx Data nol avadable
7.8 Reactivity Group: 21
12 PHYSICAL AND CHEMICAL PROPERTIES
1.1 Physical Stats at 15°C and 1 atmc
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Sowd
Water May be dangerous it It enlers waler intakes. 122 M ular W & 108.134
Notty local health and wikdkie officzals 123 Boiting Point at 1 atm:
Notity operators of nearby water witakes.
Pollution I76°F - 191°C = 4642°K
124  Freszing Point:
88°F . 31°C . 304.2°K
1. RESPONSE TO DISCHARGE 2 LABEL L WATER POLLUTION 125 Critical Temperature:
(See Response Methods Handbook) 2.1 Category: Corosive 3.1 Aquatic Toxicity: 795.9°F - 4244°C - 6976°K
SSUe WaMINg-water CONtamNant, poison. 22 Ctass: 8 49.1-19 ppm/24-96 126 Critical Pressurs:
Resuict access he/goidtsh/TL_/solt water 726.0 psia = 49.4 alm 500 MN/m*
Shoukd be removed. 22.2-20.8 ppm/24-96 127  Specitic Gravity:
Chernical and physical treatment he/blueg/TL./solt water 1.05 at 20°C.
18-13 4 ppm/24-96 hr/fathead 128  Liquid Surface Tension:
mennow/TL_/hard wales 40.3 dynes/cm 0.0403 N/m a1t 20°C.
18-50 ppm/24-96 he/guppy/TLo/hard 129 Liquid Water interfacial Tension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS water 32.7 dynes/om - 0.0327 N/m at 20°C.
3.1 CG Compatibiiity Class: Phenols. cresols 4.1 Pnysicat State (as shippedx 8.2 Waterfow! Toxicity: Chrone waler fowd 12.10  Vapor {Gas) Specific Gravity: 3 72.
32 Formula: CH CeH,OH Sold ot liqued tonc vt 8 25 ppm. 12.11  Ratio of Specitic Heats of Yapor (Gasy
33 IMO/UN Designation: 6.1/2076 42 Color: Colorless 1o yellow. 8.3 Biological Oxygen Demand (BOD) >1.
3.4 DOT ID No: 2076 4.3 Odor: Phenohc, tarry 1.64 /b, S cays. 12.12  Latent Heat of Vaporizstion:
15 CAS Registry No: 95-48.7 8.4 Food Chain Concentration Potentlak 176.4 B/ - 99.12 cal/g
None 4.15 X 10* J/kg
12.13  Heat of Combustion: —13954 B/
- —=7774 cailg  —325 X 10* J/kg
S, HEALTH HAZARDS 9. SHIPPING INFORMATION 12.14 Heat of Decomposition: Nol perinent
1215  Heat of Solution: Not pertinent
51 Per P Chemical goggles or iace sheekis, full prolecive clothing 9.1 Grades of Purtty: 80-98% contaning 12.16 Hest of Polymerization: Not pertnent
including boots and glong and respwalory prolectve spparatus. 2-20% phenol. 99.2% with 0.2% 12.25 Heat of Fusion: (ala not avadable
82 -] = INHALATION. INGESTION OR SKIN ABSORPTION: Centrat phenol and 0.6% meta and para 1226  Limiting Value: Data not avadable
nervous system A gastroenterc and fsomers. 1227 Reid Vapor Pressure: Dala nol avadable
death EYES: can causs bums. SKIN: Corrosive aclion may produce severe bums. 9.2 Storage Temperature: Ambent
$3 Trestment of Exposure: Call 3 doctor. INHALATION: Move to iresh axr. Oxygen inhalation for 9.3 inert Atmosphers: NG requrement
respwsiony dislress. i needec, give artificial respration. EYES: lmigate with copious quandues of 9.4 Venting: Open

NOTES
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10.  HAZARD ASSESSMENT CODE
(See Harard Assessment Handbook)

APQ

11.  HAZARD CLASSIFICATIONS

11.1  Code of Federal Regulationa:

Corrosive matenal

112 NAS Mazard Rating for Bulk Water

Tramsportation: Not ksied

113 NFPA Marard Classification:

PHYSICAL AND CHEMICAL PROPERTIES

Physicai State at 15°C and 3 st

Sokd
Molecular Weight: 108 134
Boiing Point at 1 atm:

J39546°F = 201.92°C - 475°K.
Freezing Point:

S46°F 4 34.78°C = 307.93°K
Critical Temperature:

BO8.5°F = 431.4°C = 704 6°K.
Criticatl Pressure:

7467 psia = SO B atm = 515 MN/m*
Specific Gravity:

1.034 at 20°C.
Liquid Surface Tension:

41.8 dynes/cm = 0.041 N/m at 40°C.
Liquid Water interfaclal Tension

312 gynes/cm = 0.0312 N/m af 40°C.
Vapor (Gas) Specific Gravity: 3.72
RAatio of Specific Heats of Vapor (Gasy

> - 1.05 (est)
Latent Heat of Vaporization:

188.7 Brw/tb = 104,85 cal/g -

4.39 X 10* J/kg
Heat of Combustion: 14014 Bru/lb -

—7786 cal/g = —326 X 10° J/kg
Heat of Decomposition: Noi pertnent
Heat of Solution: Not pertnent
Heat of Polymerization: Noi pertnent
Heat of Fusion: 26.28 cal/g
Limiting Yalue: Data noi avadable
Reid Yapor Pressure: Data not avadable

Common Synonyms Solki Colorless Tartike odor & FIRE HAZARDS
P-Methryiphenot
4-Hydraxyloluene 6.1 Flash Polnt 187°F C.C.
P-Tohol €2  Flammabie Limits in Al 1.06%- 1.4%
P-Metnyihydroxybenzene 3 and moxes slowdy with waier. 63 Fire Extinguishing Agents: COz, ory
chemical, joam, water spray or fog.
6.4 Fire Extinguishing Agents Not 10 be
Avond contact with bqued. Keep people away. Used: Water rothi
Wear gogoies. e 9 . and rubber g (mchudng gioves). s o ot
Stop descharge W possibie. Special Hazards
Cl;:a:“nnd drscharged matenal Emts
. remove ma i
Nouly local health and polution control sgencies (8] Mmbfmwmvm
fMay be given off.
€7  ignition Temperature: 1038°F.
8.8  Electrical Hazard: Not pertinent
Wsowuémmse mf)wrma 89 Buming Rate: Deta not available
ear goggies -contaned breat! pparatus. .10 Adtabatic Flame T ture:
Extnguish with water, dry chemical, loam or carbon deo! e _ ompera
Cool exposed contamers with water. Deta not aveiable
Fire 6.11  Stoichiometric Alr to Fuel Ratio:
Data not avadabie
612 Flama Temperature: Data not available
CALL FOR MEDICAL A1D 7. CHEMICAL REACTIVITY
wgub:gn skin and 7.1 Reactivity With Waler: No reaction
: Swaliowed. 7.2 Reactivity with Common Materials: No
Remove contamnated clothing and shoes. reaction
Fiush aftected arsas with plenty of water .
IF IN EYES. hoid eyeids open and flush with plenty of water 73 Stability During Transport: Stable
IF SWALLOWED and wictim 8 CONSCIOUS. have wicbm dink water of mutk, 7.4 Neutralizing Agents lor Acids and
and have ViCbMm induce vorTebing. tes: Not
7.5 Polymerization: Not pertinent
Exposure 7.6 Inhiblior of Polymertzation:
Nol perbnent
7.7 Motar Ratio (Reacisnt 1o
Producty Data not available
7.8 Reactivity Group: 21
12.
2.1
HARMFUL YO AQUATIC LIFE IN VERY LOW CONCENTRATIONS
May be dai f it enler ! tak,
Water Notty 0cal Reatth and wilckis omeials 122
Pollution Noufy operators of nearby water mlakes 123
————
124
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 128
(Ses Response Methods Handbook) 2.1 Category: Comoswve 8.1 Aquatic Toxkity:
issue warmeng - Water contaminant, 22 Class: B 21 ppm/24 he/crucisn carp/LCae 128
pOtson. 17 ppm/24 he/1oach/LCas
Restnct access. 16 ppm/24 Iv/iench/LCas 12.7
Shouis be removed 24 ppm/48 e/mosquito fish/TL,/pond
Chermecal and physical treatment. 10 ppm/96 h/bivegt/TL./distiled 128
water
3.2 Waterfowt Toxicity: Chwonic wateriowl 28
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Wt i 25 ppm
31 CG Compatibiiity Class: Phenols, cresols 4.1 Physical State (as shipped) 4.3 Biological Oxygen Demand (BOD): 1210
32 Formula: CHaCaH.OH Ligued or sohd 1.4-1.48 b/1b 5 days. 1231
3.3 IMO/UN Designation: 6.1/2076. 42 Color: Colorless 8.4 Food Chain Concentrstion Potentlat:
34 DOT IO No: 2078 4.3 Odor: Phenokc. None 1212
35 CAS Registry No_ 106-44-5
12213
S. HEALTH HAZARDS 9. SHIPPING INFORMATION g
5.1 Personal Protective EQuipment: Chemical goggies, tull protective ciothing inchxding boots and 9.1 Grades of Purity: $2-96% contaning 1218
gloves, seif '] m-cresol. 12.28
52 ymp F [ 4 INHALATION: rntaton of nose or thvoat EYES: intense 9.2 Storsge Tempersture: Ambwent 12.28
uritation and pain, swelling of conjunctive and comeal damage may ocowr. SKIN: intense 9.3  inert Atmoaphere: No rexparsment 12.27
burming, loss of teekng. white discoloration and solersng. Gangrene may occwr. INGESTION: 3.4 Venting: Open
Buming sensation in mouth and esophagus. Vormeting may resull. Absorphon by st routes may
Cause MUSCUlar weakness, Qastroentenc dislrbance, savere depresson and colapse. Effects
are prmanty on central nervous system, sdema of lungs, iqury of spieen and pancreas may
occwr.
53 T of E. Call a phy INHALATION: Move to fresh air. mtabon of nose or
thwoal may be rebaved 10 S0me extent by spraying of garging wath water untl odor disappears.
For resparalory dsiress admnsier oxypen EYES: imgate with copous quantties of runming
waler [or at least 15 men. SKIN: Remove contaminaled clothing. Wash with s0ap and water unti
alt resol 0dor desappears. Follow with alcohol or glycerin (20% solution) wash. Follow with
waler. INGESTION: Diule with large quanities of Squid (sak waler, weak sodum bicarbonate
solubion, mek or gruel). Follow with demuicent such as raw egg white or Covn starch paste.
Induce vomiting. NOTES
5.4  Theeshold Limit Vaiue: 5 ppm. Siun can 10 8xpO!
55 Short Term inhalation Limits: 10 ppm.
5.8 Toxicity by Ingestion: Grade 3; LD:s - 50 - 500 mg/kg
57  Late Toxkity: May produce neoplasms of 8Ct a3 lumor promolors. Can Cause cental nervous
system damage and chvonec gasintis. Possible hver and kudney damage and lesions of of the
heart and bramn. Can cause dermabhis.
5.8 Vapor (Gas) irritant Characteristics: Vapors cause moderate wmtalion such that per- sonnel will
find wgh concentrations unpleasanL The eflect is temporary.
5.9  Liquid of Solid Irritant Characteristica: Fawly sever skin witanl. May Cause pain and

second-gegree burns aller 3 few mnutes contact

§.10 Odor Threshoid: 0.2 ppm 1ecogrebon i s, 0.46 ppb delechon n ax

5.11

JDLH Vatue: 250 ppm

Fi-R3P)#UCS




o-DICHLOROBENZENE

DBO

Common Synonyms
1, 2-Drchiorobenzene

Pleasant odor

a1

6. FIRE HAZARDS
Flash Point: 185°F O.C 155°F C.C.

10.  HAZARD ASSESSMENT CODE

E Sinks in water. €2  Flammable Limits In Air 2.2%-9.2% A-X-Y
) 6.3 Firs Extinguishing Agents: Waler, foam,
dry chemmical, of carbon dicuode
6.4 Fire Extinguishing Agents Not to be
Avoid contact with bauid. Usad: Not perinent 11 HAZARD CLASSIFICATIONS
Wummﬂ olf- ] 65 Special Hazards of Combustion
Siop  possible. Dok apors 111 Code of Federsi Regulations:
Cal fre department. ) iy ORM-A
lsolate and remove drscharged malerial ydrogen chioride gas. =
Notfy locsl health and pofiution control agencies. chiorine 112 NAS Maaard Rating for Bulk Water
6.8 Behavior In Fire Not pertinent
e 6.7  ignition Temperature: 1198°F
POISONOUS GASES ARE PRODUCED IN FIRE. 63  Electncat Hazard: Not pertinent
Wear and self. 69  Burmine Rate: 1.3 mm/min.
Emm weler, dry cherrecal, !ouvx'cr carbon dioxide. $.10 Adisbetc Flame Temperature:
Cool exposed contaners with water. Data not avaiable
Flre .11 Stoichiometric Al to Fuel Ratioc
Data not avaiabie
6.12 Flame Temperature: Data not avaiable
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
};'"%UD"% 1o skin and ayes 7.1 Reactivity With Water: No reaction
Harmbui # swallowed. 7.2 Reactivity with Common Materiais: No
e e mess s e 0w g
attech aeas waler. 7.3 Stabliity During Traneport: Swable
R SYE e o e T S e 74 Neuvatog Agente T Acken and
£ S&’AT:‘OWEWDH:: vv::l"n s UNCON! S OR HAVING Coustics: N«No‘ :
v} 75 P thorc
Exposure CONVULSIONS, do natheng except keep vwehm warm. e ’m . "‘"l:::‘
Not perbner
7.7 Motar Ratio (Reactant 1o
Producty Data not avadable
7.8 Resctivity Group: 36
12. PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atmx
EHect of low concentrabons on aquatc hie s unknown. Liquaich
Water :‘oy "‘b::"“-’:.“’:a’": e ::":‘w 122 Molecular Weight: 147.01
Pollution No:g operators of l\eu;t.;yo‘ wa!ucznlakno 123 Bolling Point at 1 atm:
358.9°F - 1BOSC = 4537T°K
124 Freexing Pont
03°F = 17.6°C = 2558
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125 Critical Temperature: Nol pertent
(See Response Methods Handbook) 2.1 Category: None 8.1 Aguatic Toxicity: 126 Critical Pressure: Not pertnent
ssue warrng-water contaminant 2.2 Class: Not pertinent 13 ppm/°/manne piankton/no growth/ 127 Specific Gravity:
Should be remaved salt water 1.306 at 20°C
Chemical and physical reatment “Time penod not specified. 12.8  Uquid Surface Tension:
82 Waterfowl Toxicity: Dala not availabla 37 gynes/cm = 0.037 N/m a1 20°C
8.3 Biolopical Oxygen Demand (BODX 129 Uquid Water interfacial Tension:
<0.1% (theor.}, 1/8 day {est) 40 dynes/cm = 004 N/m at 20°C
8.4 Food Chain Concentration Potentist 12.10  Vapor (Gas) Specific Gravity:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Data not avadable Not pertinent
31 CG Compatibility Class: Halogenated 4.1 Physical State (ss shipped) Liqud 1211 Ratio of Specific Heats of Vapor (Gask
hydrocarbon 4.2 Color: Colortess 1.080
3.2 Formula: 0-CeH.Cla 4.3 Odor: Aromatic. charactenstic 1212 Latent Hest of Vaporization:
3.3 IMO/UN Designation: 6.1/1581 115 Blu/lo = 639 cal/g =
3.4 DOT ID No: 1591 268 X 10* J/kg
3.5 CAS Registry No: 95-50-1 12.13  Heat of Combustion: —7969 8tu/b
= —4427 cal/g = —185.4 X 10* J/kgQ
12.14 Hes! of Decomposition: Not pertnent
5 HEALTH HAZARDS 9. SHIPPING INFORMATION 1215 Howt of Sohstion: Not partnent
X 12.14  Hewt of Polymerization: Not pertnent
5.1 Personal Protective Equipment: ngaicvw-audgumpn\ocmov.wm %1 Grades of Purity: Techrcal: 89.5% min. 1225 Mot of Fuslon: 21.02 cal/g
wam!uM..mmmjw,mem dichiorobenzene (rabo-ornho + 12.28  Uimiting Value: Data not svaisbie
8.2 y g E o Clwonic ion of Mist Or vapors may result in demage 1o para/metx: B0 min.) Technicat 85% 12.27 Reid Yapor Pressure: 0.06 pma
ungs. fver, and kidneys. ACule vapor expose Can Cause Symploms ranging from coughing to orthodichiorobenzens, 14.0%
central nervous system depression and iransient anesthesia. kritating 1o skin, eyes, and mucous paradichiorobenzens Techncak 80%
May causse ortho, 17% para, 2% meta Pwe: not
53  Treatment of Exposure: INHALATION: remove victim 10 fresh aw, keep him quiel and warm, and loss than 99.5% ortho, not more than
call & physician promplly. INGESTION: no known antidole; treat symplomatically; induce 0.5% para
vomiting and get medical attention promptly. EYES AND SKIN: flush with plenty of water; gel 9.2 Storsge Temperature: Data not available
medical attention for eyes; remove contaminated clothing and wash before reuse. 9.3 Inert Atmosphere: Dala not avaiable
5.4 Threshoid Linut Value: 50 ppm 9.4 Venting: Data noil avadable
$.5  Short Term Inhslation Limits: 50 ppm for 15 min,
5.8 Toxicity by ingestiore Grace 2; LDxs = 0.5 10 5 g/kg
$.7 Late Toxicity: Causes kidney and fver damage in rats. Etfects unknownin humans.
S8 Vapor (Gas) hmitant Characteristics: Vapors cause moderate imitation such that personnei will
And high concentrations unpleasant. The etect is lemporary.
59  Liquid or Solid Irrftant Characteristics: Minmum hazard. It spilled on clothing and aliowed 1o NOTES

remain, may cause smarling and reddening of the skin.

£.10 Odor Thresholt 4.0 ppm; 50 ppm
5.11 {DLH Vaive: 1,700 ppm

KB NSESRFI-HSP]#025
miv.056.54
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p-DICHLOROBENZENE

DBP

J&.  HAZARD ASSESSMENT COOE

(See Hazard Asssssment Handbook)

1L HAZARD CLASSIFICATIONS

11.1  Code of Federal Reguiationa:

ORM-A

112 NAS Hazard Rating for Bulk Water

Transporiation: Nol ksied

11.3 NFPA Hazard Clessification:

Category  Clsasification

Health Hazard (BA®)... .. 2
£ sty (Roc) 3
Reactivity (Yetiow) [

Common Synonyma Solid crystals ‘White lo Clear Mothbalts odor & FIRE MAZARDS
Paradichiorobenzene
Dichioncide 6.1 Flash Point 165°F O.C; 150°F C.C.
Paredt 62 Flammable Limits in A
Sinks in water.
m in water Data not svailable
Santochior 83 Firs Extinguishing Agents: Waier, foam,
carbon dioxide or ary i
Avoid contact with solid. 6.4  Fire Extinguishing Agents Not to be
&:.:‘m comave discharged meterial. ot pers
el
. 85 Special Hazards of Combustion
Notly local health and polivton control
sgence. Products: Vapors are smitating. Toxic
chiorine, hydrogen chioride, and
phosgene pgases may be generated in
fires.
Combustibie.
POISONOUS GASES ARE PRODUCED IN FIRE. &6 Behavior In Fire: Not pertinent
Wesr and se¥. ‘ g 6.7 ignition Temperaturs: Data not avaidable
Eﬂvmv&mlu.aywhmuwm 6.3  Electrical Haxard: Not pertinent
Fire Cool exposed contaners with water. &9  Buming Rate: 1.3 mvn/min. (approx)
8.10 Adisbatic Flame Temperature:
Dala not avaiable
{Continved?
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
SOuUD
Writatng 1o skin and 7.1 Reactivity With Water: No reacton
Hlm;.h‘i # swaltowed. 7.2 Reactivity with Common Materials: No
R-'no:'cmun-umd clothing -2:‘1 shoes. reaction
Flush aftecied sieas with pienty of water 7.3 Stabiiity During Transport: Stable
IF IN EYES, hokl syeids open and fush with plenty of water.
IF SWALLOWED and victm is CONSCIOUS, have victm dnnk water 74 Neutralizing Agenta for Acids and
or rmelic Caustics: Not perbnent
7.5 Polymerizatiore Not pertinent
Exposure 7.4 inhibitor of Polymerization:
Not pedtinent
7.7 Moiwr Ratio (Reactant to
Producty Data not avadable
7.8 Reactlvity Group: 36
HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS.
Foubng 10 shorekine.
Water May be dangerous i it enters water intakes.
Notty iocal health and wildife oticats.
Pollutlon Notrty operators of nearby water intakes.
L RESPONSE TO DISCHARGE 2. LABEL & WATER POLLUTION
(See Resp H; o 21 Category: None 8.1 Aguatic Toxicity:
Issue warming-waler comaminant 2.2 Class: Not perbnent 50 ppm/*/fish/lethal/resh water

Showd be removed
Chemical and physical treatment

3

880 mg/1/48 he/rainbow

Irout/TL./resh water

“No time interval specified
Waterfowl Toxicity: Data not available
Biological Oxygen Demand (BODL

Daia not avaiabie

3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Potentiak:
21 CG C y Class: Halog 4.1 Physical State (as shipped}: Sokd Data not availabie
hydrocartbon 4.2 Color: White
3.2 Formula: p-CaHCla 4.3 Odor Aromatic
23 IMO/UN Designatiore 8 0/1592
34 DOTID No: 1592
3.5 CAS Registry No_ 106487
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
St Personal Protective Equipment: Fult face mask fitted with organic Yapor canisier for 5.1 Grades of Purity: Sokt 5 grades,
concentrations over 75 ppm; ciean clothng: eye pr i chemical purity close o 100% Liquit:
$2 sy F 9 E « INHALATION: iitation of upper respiratory tract: over- 1-2% orthodichiorobenzens.
xposwe may cause depression and injury 1o iver and kidney. EYE CONTACT: pain and miki 92 Storage Temperature: Data not available
Fritation. 2.3 Inert Atmosphers: Data not svadable
53  Trastment of Exposures INHALATION: # any it eltects deveiop, remove patient 10 iresh air and 9.4 Venting Data not available
get medical artenton. H breathing stops, give anificial respiration. EYES: flush with plenty of
waler and get medical atiention ¥ i effects develop. SKIN AND INGESTION: no problem kikely.
5.4 Threshold Limit Value: 75 ppm
S5 Short Term Inhaiation Umits: 50 ppm for 60 min.
5.8 TYoxicity by Ingestionc Grade 2. LDsa = 0.5 10 5 g/kg
57 Late Toxicity: Data not available
58 Vapor (Gas) kritsnt Characteriatic Vapors cause moderale iritation such that personnel will
find high The effect is y.
5.9 Liquid or Solid Irritant Characteristice: Minimurn hazard. i spited on clothing and allowed to

5.1
s.11

resmain, may cause smarting and reddening of the skin.
Odor Threshoit 15-30 ppm
IDLH Vaive: 1,000 ppm

12
121

122
123

12.4
12.8
128

17

128
2

12.10

1211

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

Molecuisr Weight: 147.01
BoWing Point st 1 atm:
J456°F = 174.2°C = 447.4°K
Freezing Point
130'F = 53°C = 326°K
Critical Temperature: Not pertinent
Critical Preasure: Not perbnent
Specific Gravity:
1.458 at 20°C (sobd)
Uquid Surtace Tensiore Not pertinent
Liquid Water Interfacial Tension:
Not pertment
Vapor (Gas) Specific Gravity:
Nol pertinent
Ratio of Specific Heats of Vapor (Gask
Not pestinent
Latent Heat of Vaporization:
Not pertinent
Haat of Combustion: Nol pectinent
Heat of Decomposition: Not pertinent
Heat of Solution: Nol pertinent
Heal of Polymaerization: Not pertinent
Meat of Fusion: 29.07 cal/g
Umiting Value: Data not avaiable
Reid Yapor Pressurs: Data not avaiable

6 FIRE HAZARDS (Continued)}

8.11  Stoichiometric Alr to Fuel Ratia: Data not avadable
6.12 Flame Temperature: Data not available

B HOFP)#U25




1,1-DICHLOROETHANE

DCH

Common Synanyms Oty hanna Colorless Chioroform the 6 FIRE HAZARDS 10, HAZARD ASSESSMENT CODE
i inind-iricinll &1 Flash Point: 57°F OC. = 22°F CC. {See Hazard Asseasment Handbook)
Crbommated ayorochion Sinks and mixes with water. o m’““"m""""""’ " ;"ﬂ;m . A-P-G-R-S
watar, foam, CO1. dry chamical, carbon
tetrachioride
Wear ot ap and rubber o &4 Fire Extinguishing Not to be
b 2 ¥ pousise. Kew haos sy T Mm —— 11, MAZARD CLASSIFICATIONS
Awo«mmch:mw o department 65  Specisl H of Combustion 11.1 Code of Federal Reguiations:
tsolate and remove ckscharged matenal, Products: When hesied 10 decomposibon Not Ested
Notify local health and pofiubon control sgences. omits highty 1omc humes 10 phosgene. 112 NAS Hazard Rating for Bulk Water
66 Behavior in Firs: Explosion hazard Traneportation: Not fsted
€7 ignitlon Tempersture: 856°F 113 NFPA Hazard Classification:
POISONOUS GAS MAY BE PRODUCED IN FIRE OR WHEN HEATED. §8  Electrical Hazarct Data not avalable Coteyory  Cleasification
Contaners may explode i fre. ) €9  Buming Rate: Data not avaiiable Hegith Hazard (Blue) ... 2
Wear googles and settcontas ping soparshe, ! 610 Adiebatic Flame Temperature: Flame (Y‘(:;‘; :
Fire Water may be inefiective on fire. Data not avaiatie i
— .11 Stoichiometric Alr to Fuel Raticc
—— Data not avadable
6.12 Flame Temperature: Data not avsilable
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
"ugwulltll)owod may cause nausea, vomitng and fantness. 71 Reactivity With Water: No reachon
Imaung o skn and eyes. 7.2 Reactivity with Common Materiais: Data
(1 i DO e o v o e
IF SWALLOWED and vicwn = CONSCIOUS have wwowrn Grvek waler o bk 7:3 Stabity During Transport: Data not
NAUCE YOMItng. available
7.4 Neutrsiizing A'gm tor Acids and
Caustica: Data not avakabie
Exposure 7.5 Polymertzation: Deta not avaiable
7.6 inhibitor of Polymerization: labie
Data not avasiabie
7.7 Moiar Ratio (Reactant to
Productk Data not svatable
7.8 Reactivity Groug: 36
12.  PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 st
Qe o s e 1y e coocenustons L
Water Nothy al Tt and vkt ottt oS 122 Molecular Weight: 98 97
PO"U“OH Nolty opetators ol nearby waler ntakes. 12.3  Boliing Point at 1 atm:
13514°F = 57.3°C = 330 5°K
124 Freezing Point
—14332°F = —97.4°C = 17575K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 Criticsl Temperaturs:
(See Response Methods Handbook) 2.1 Category: None 8.1 Aquatic Toxieity: 502.7°F = 261.5°C = 534.65°K
ssue warnmg-tagh Hammabshty. 2.2 Class: Not pertnent TL.. (Manne pinperch) 250 to 275 mg/I 126  Criticsl Pressure:
Resinct access. 24-howr TL, Bnne shrimp: 320 mg/t 7348 psia = 50 atm = 5.065 MN/m?
Chemucal and physical trealment. 24-hour TL, Pinperch: 160 mg/) 127  Specific Gravity:
8.2 Waterfowt Toxicity. Data not avaidable 1.174 2t 20°C
4.3 Biological Oxygen Demand (BODx 128 Ligquid Surtsce Tension:
Percent, 0.05 g/g lor 10 days Parcent, 2475 oynes/cm = 0.02475 N/m at
0.002 g/g kr S days 20°C
X CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Polentiat 129 Liquid Water Interfacisl Tension:
31 CG Compatibflity Class: Halogenated 4.1 Physicat State (as shipped) Data not avadabia Oula not available
hydrocarbon Oy qusd 12.10  Vapor (Gas) Specific Gravity: .42
32 Formuta: CaM.Clr 4.2 Cotor: Colortess 1211 Ratio of Specific Heats of Vapor (Gask
3.3 IMO/UN Designation: Not histed 4.3 Odor: Chioroform 1.136 at 20°C (68°F)
3.4 DOTID No. 2362 12,12 Latent Heat of Vaporization:
3.5 CAS Registry No.. 75-34.3 1316 Bru/lb = 7.t cal/g =
3.06 X 10% J/kg
12.13  Heat of Combustion: —4,774 Btu/b =
S HEALTH HAZARDS 9. SHIPPING INFORMATION —2.852 calig = —111 X 10% Jiig
1214 Haeat of De Data not
51  Personal Protective Equipment: In areas of poor ventialtion or high concentration, & 9.1 Grades of Purtty: Data not available 12.15 Heat of Solution: Data not sveilable
it breathing with fult {ace mask should be wom. Chemical workers 9.2 Storage Temperatwe: Cool 1216 Heat of Polymerization: Deta nol svaiable
9oggles, rubber gloves, and protective clothing should be worn. 8.3 Inert Atmosphers: Data not available 1225 Hest of Fusion: Dala not avadabie
52 Symptoms Following Exposurs: INHALATION: kritation of y tract. S ng. 9.4 Yenting: Data not avadable 1226 Limiting Value: Dsta not svadabie
coughing, daziness. nauses, and vomiling. EYES: Irritation, lacrmation, and reddening of 12.27 Reid Vapor Presaurs: 7.35 pus
conpunctiva. SKIN: mtation. Prolonged or repsated skin contact can produce a siight burn.
INGESTION: inger 10 g i not 1o be a problem.
g of 15 Could CBUSE NaUsel, vomiting, faiNtness. drowsNess,
cyanosis, and Circulatory tadure. N
5.3 Treatment of Exposure: Call a doclor. INHALATION: Remove from conaminated aea; keep
warm and quet I brealtwng has siopped, give artificial respiration. Admenister oxygen. EYES:
Flush with large amounts o waler or weak bicarbonaie of soda solution. SKIN: Drute with targe
amounts of waler. Remove contarminated clothing. INGESTION: Attempt lo empty stomach;
dilute by administenng Muds (lap walter, soapy water, sall waler, or mdk).
5.4  Threshok! Limit Value: 200 ppm
55 Short Term inhalation Limits: 250 ppm.
56 Toxicity by Ingestion: Grade 2. LDso = 0.5 to 5 g/kg {rat) NOTES
57 Lsie Toxicity: Chvonic exposure may cause iver damage and Amsmal
has shown lhis compound 1o be slightly embryo-loxic and 1o retard fatal development.
$.8 Vapor (Gas) hrritant Characteristica: Vapors cause a sight smarting of the eyes of respwatory
system il present in twgh concentrabons. The effect is temporary.
S9 Liquid or Solid trritant Characteristics: Mimum hazard. If spiied on clolhing and allowed to

reman, may cause smaring and reddening of skin

5.10 Odor Threahold: Dala not avadadle

s

IDLH Value: 4.000 ppm

L
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1,2-DICHLOROETHYLENE DEL

Common Synoryms Liqud Sweet pleasant odor

Sinks in water. Flammabie, iritating vapor is produced.

orial
Notly locat haaith and polubon control

FLAMMABLE.

GASES MAY BE PRODUCED IN FIRE.
Containers may explode in fire.
Flashback

Vapor may expiode i ignited in an enciosed area

Flre Extnguish with dry chermscals, foam or carbon dioxde.
Water may be ineffectve on fre.
St— Cool exposed contaners with water.

6 FIRE HAZARDS 10.  HAZARD ASSESSMENT CODE
Flash Point: 37°F C.C. (See Hazard Assessment Handbook)
Flammable Umits in Alr: 9.7%-12.8% A-X-Y

tee

6.4 Fire Extinguishing Agents Not to be
: ] 1L HAZARD CLASSIFICATIONS

11.1  Code of Federal Regulations:
Flarmmable Bquid

112 NAS Hazard Rating for Bulk Water
Transportatiore Not ksted

11.3 NFPA Hazard Classification:

&8 Behavior in Fire Yapor is heavier then air
and may travel 3 considecabie distance 10

CALL FOR MEDICAL AID.

YAPOR

H inhaled will cause dzziness, NaUsea, vomiting, or
dithcult breathing.

Move vichm 1o resh ar

If breathwng has siopped, give anificial respwaton

If breattwng s dethcult. grve oxygen.

LKUID

Harmiut ¥ swallowed.

Exposure IF SWALLOWED and victm is CONSCIOUS, have wictm dnnk water
of ek,
Efect of low concentrations on aquabc ke s unknown.
water May be dangerous K 4 enters water intakes.
Nobty local health and wikikfe offcials
Poliution Nolty operators of nearby water mlakes

7. CHEMICAL REACTIVITY

7.1 Reactivity With Water: No reaction

7.2 Reactivity with Common Materials: No
reacbon

7.3 Stability During Transport: Stable

7.4 Neutrsiizing Agents for Acids and
Caustics: Not peranent

7.5 Polymerization: Wil not occur under
ordinary conditons of shipment. The
rSaction i NOl ViQOrous.

7.6 inhibitor of Polymerization: Nons used

7.7 Motar Ratio (Reactant to
Producty Data not svailable

7.8 Reactivity Grous: Data not avadable

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physicai State st 15°C and 1 atm:
Liguid

122 Molecular Weight: 97.0

123 Boiling Point at 1 atm:
Gx 140°F = 60°C = 337°K
trans: 118°F = 48°C = 321°K

L RESPONSE TO DISCHARGE 2 LABEL

(See Resp ) 2.1 Category: Flammabie bquid
{asue warmung-tegh flammabkty 22 Class: 3
Resinct access
Evacuate area
Should be removed
Chermucal and physical reatment

31

33
34
s

3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

CG Compatibiitty Class: Not listed 4.1 Physical State (as shipped) Ligusd
Formula: CICH = CHOl 4.2 Cotor: Colorless
IMO/UN Designatiore 3.2/1150 4.3 Odor: Ethereal. shghlly acnd; pleasant,

DOT 10 No. 1150
CAS Registry No.: 540-59-0

chiorotorm-kke

12.4  Freezing Point:
o —114°F = —81°C = 192°K
rars: —58°F o —-50°C = 223°K

3. WATER POLLUTION
&1 Aquatic Toxicity: Dsta not avaiadle

82 Waterfow! Toxicity: Data not avadabie 125 Critical Tompersturs: Not pertnent

8.3 Biological Oxygen Demand (BODX 12.6  Critical Pressure: Not pertnent
Data not avaiable 127 Specific Gravity:

8.4 Food Chain Concentration Potentiat 1.27 at 25°C (hquad)

None 128 Liguid Surface Tensionc

24 dynes/cm = 0.024 N/m at 20°C
129 Uquid Water interfacial Tension:

{osl)

30 dynes/cm = 0.030 N/m at 20°C
1210 Vapor (Gas) Specific Gravity: 1.34
12.11 Ratio of Specific Heats ot Vapor (Gas)x

1.1468
12.12 Latent Heat of Vaportzation:

130 Blu/lb = 72 cal/g =

30 X 10* J/kg
12.13  Hest of Combustiorc —4,847.2 B/ =

51

54
55
58

s
59

5. HEALTH HAZARDS

Personal Protective Equipment: Rubber gioves: salfety gogoles: ar supply mask or seit-
contained bresttwng apparatus.

Y F ] 3 iON CAUSES NBUSAS, VOMItING. WeRkNess, remor,
Mm‘wdmmwmwmmmdwmd
{on prolonged contact) skin. Ingestion causes shght depression (0 eep NErCosis.

Treatment of Exposurs: INRALATION: remove rom huthes exposure: # breathng is ditficult, give
oxygen: i victim is not breathing. give artificial respiration, preferably Mouth-1o-mouth; gve
oxygen when breathing is resumed, call a physician. EYES: fush with water for al least 15 min.
SKIN: wash well with s0ap and waler. INGESTION: give gastric: lavage and catharics.

Threshold Limit Value: 200 ppm

Short Term Inhalation Limits: Data not availabie

Toxicity by Ingestion: Grade 2 oral LDas = 770 mg/kg (ral)

Late Toxicity: Produces Swer and kidney inry in expenmental animals

Vapor (Gas) hritant Characteristicss Data not svaiadle

Liquid or Solid rritant Characteristics: Dala not available

£.10 Odor Threshoid: Data not avadabie
5.11 IDLH Valve: 4,000 ppm

—2,692.9 cal/g = —112.67 X 10% J/kg

9. SHIPPING INFORMATION
12.14 Heat of Decomposition: Not pertinent

9.1 Grades of Purity: Commarcial 12.15  Hest of Sokutior Not pertinent

9.2 Storage Tempersture: Aminent 12.16  Heat of Polymerization: Not pertinent
2.3 Inent Atmosphers: No requirement 1225 Heet of Fusion: Data not svaiabie
9.4 Venting: Pressure-vacuum 1226 Limiting Value: Dala not avadabie

1227 Reid Yapor Pressurs: Deta not avedadie

6. FIRE HAZARDS (Continued)

6.11 Stoichiometric Ak to Fuel Ratio: Dala not svailable
4.12 Flame Temperature: Dala not availadie
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1,2-DICHLOROPROPANE

DPP

Common Synonyma Watery bauid Colortess Swaet odor & FIRE HAZARDS 16 HAZARD ASSESSMENT COOE
W‘O'W, 6.1 Flash Point: 70°F O.C. 80°F C.C. (See Hazard Assessment Handbook)
. L . 6.2  Flammable Limits in Alr 3.4%-14.5% A-X-Y
Swis in water. Flammabie, iiiating vapor is produced. €3  Firs Extinguishing Agents: Foam, carbon
dioxide, dry cherracal.
6.4 Fire Extinguishing Agents Not to be
Siop discharge i possible. Keep pecple away. Used: Not pertinent 1L HAZARD CLASSIFICATIONS
mo«yn:n“m‘:dcdﬁ:m 6.5 Special Hazards of Combustion . of
upwnd Ve WRIer SprBY 10 “RNOCK COWN™ VaPOr. A .1 Code of Federal Reguistions:
Avoid contact with Squid and vapor. Products: Taxic and Iritating gases may Frammatye s
lsolaie and remove dcharged metenal. be generated.
Notity local health and poliution control sgencies. 66  Behavior in Firs: Not pertnent 112 NAS Hazard Rating tor Bulk Water
6.7 Ignition Tempersture: 1035°F Trensportation:
— €8 Electrical Hazart: Not perinent Cstegory Reting
POONOUS GASES ARE PRODUCED N FIRE. 69 Bumning Rate: (esi) 3.2 mm/min. TP e 3
Flashback aiong vapor trail mey ocowr. S.10 Adiabatic Flame Temperaturs: Health
Vapor may expiode if ignited in an enciosed srsa. Osta not available Vapor iritant. VUIPUOVUSUNER |
m— Wear and seit . Fuel Ratiac Liquict o Sokid et .. 1
Extngush with foam, try Chemical, of Carbon tiomde. 631 Stoichiomatric Ak to
Fire Coot it with water Data not available PORONS. e 3
8.12 Fiame Temperaturs: Data not avaiable
3
1
3
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
YAPOR 7.1 Reactivity With Water: No reaction 2
hritabng 10 eyes, nose and throat. y y 1
:‘lu 10 fresh anr. - 72 R--:avnymmmunmm °
eathing hea stopped, give anif resprabon. action
H breattwng is dificult, give oxygen. 7.3 Stabllity D T s 113 NFPA Hazard Clasalfication:
LIouID 7.4 Neutrakzing Agents for Acids and Category Clasaification
imitadng to siin and eyes. Caustics: Not perinent Health Hazard (Blue)..
Harmiul it swaliowed.
. . 7.5 Polymerization: Noi pertnent
Remove contaminated and shoes.
Exposure Flush attecied areas m:omm of water. 7.6 Inhibltor of Polymerizationc
IF IN EYES, hokd eyeids open And Mush with plertty of wa! Not pertinent
F SVOV'A#:SWED and wictm is CONSCIOUS, have victm a\nk water 77 fatio (Re ' o
Productx Oata not avadable
7.8 Reactivity Group: 33
12 PHYSICAL AND CHEMICAL PROPERTIES
121  Physical State at 15°C and 1 st
Effect of low concentrabons on aquatic kfe 13 unknown. Liquid
Water May be dangerous # it enters water intakes. 122 W Weight: 1028
Notity local health and widhie othcials, )
Pollution Notty operators of nearby water intakes. 123 Boling Point at 1 atm:
206°F = 96.4°C = 369.6°K
124  Freezing Point:
—148°F = —100°C = 173X
1. RESPONSE TO DISCHARGE 2. LABEL L WATER POLLUTION 125 © T - Not
({See Response Methods Handbook) 2.1 Category: Flammabile bquid 8.1 Aquatic Toxictty: 128 Critical Pressure: Not pertinerd
tssue warting high fammatwhty 22 Class > 100 ppm/crustacea/TL . /salt waler 12.7  Specific Gravity:
Evacuale area 8.2 Waterfowl Toxicity: Data not availatie 1.158 at 20°C {hquic)
L3 Biological Oxygen Demand (BODY 128  Uaquid Surface Tenslon:
Data not avadable 28 gynes/cm = 0.029 N/m » ~0°C
8.4 Food Chain Concentrstion Potentiat 129 Liquid Water Interfacial Tense..
None 37.9 dynes/cm = 0.0379 N/m st 22.7°C
1210 Vapor (Gas) Specific Gravity: 3.5
3. CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS 1211 Ratio of Specific Heats of Vapor (Gask
3.1 G Compatibifity Class: Halogenaled 4.1 Physical State (as shipped) Liqud 1.094
hydrocarbon 4.2 Color: Colordess 1212 Latent Heat of Vaporization:
32 Formuis CH:CHQICH: Ol 4.3 Odor: Sweet 122 Btu/i = 87.7 cai/g =
3.3 IMO/UN Designatiorc 3 2/1279 2.83 X 10* J/hg
3.4 DOTY ID Mo 1279 1213 Heat of Combustion: (est) 7300 B/t
3.5 CAS Registry No: 78-87.5 ~4100 cal’g = 170 X 10 J/ng
12,14  Heat of Decomposition: Not persnent
12.15  Heat of Solstion: Not pertinent
5. HEALTH HAZARDS 8. SHIPPING INFORMATION 1216 Heat of Potymertzation: Not pernent
) 12.28 Mest of Fusion: 13.53 cai/g
5.1 Personal Protective Equipment: Ax supply in confined area. rubber gioves, chemical goggies, 9.1 Grades of Purity: Refined 1226 Limiting Value: Dats not avadable
Mmﬂsmmloom 9.2 Storage Temperaturs: Ambaent 12.27 Reid Vapor Pressure: 1.9 psia
52 E o. Contact with skt or eyes may cause riation 9.3 Inert Atmosphers: No requirement
53 Truuum ol uposnn: INHALATION: remove 10 resh ar. CONTACT WITH SKIN OR EYES: 9.4 Venting: Pressure-vacuum
wash skin thoroughly with soap and waler. Flush eyes with waler lor 15 min. Call a doctor.
5.4 Threshold Limit Value: 75 pom
55 Short Term Inhalation Limita: Data not available
5.8 Toxicity by Ingestion: Grade 2, LDse = 0.5 10 5 g/kg {guinea pig)
5.7 Late Toxicity: Data not available
58 Vapor (Gas) irritant Characteristics: Vapors cause 8 slight smarting of the eyes or respiratory
system ¥ present in hwgh concentrations. The elfect is lemporary.
59 Liquid or Solid Irritant Characteristicss Minimum hazard. If spilied on clothing and aliowed o
remain, may cause smarting and reddening of the skin.
.10 Odor Thweshokt Data not availabie
$.11 IDLH Value: 2.000 ppm
NOTES
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ETHYLBENZENE

Common Synonyms Licuid Colorless Sweet, gasoiine-ike
Phanylethane
EB
Floats on water. Flammable, iritating vapor is produced.
Avoid contact with quid and vapor. Koeppoophm-y
Wear goggles, seit and rubber g
Ws'woﬂ‘ 'mlndalmw
Stay upwind and use waler spray 1o “knock down™ vepor.
isolate ma
Notify local health and pofiuton control agencies.
FLAMMABLE.
Flashback vapor vl
Vapor may lWhmmu
Wear ] and nubber ']
— ] nduingwws)
Fire aymlmamonm
Wllum-ybcmﬂecﬂw
——— Cool conLumwmvmlor
CALL FOR MEDICAL AID.
¥
Irritating 10 nose
I inhaled, cause dizziness or dificult breathing.
Move to fresh air.
Huumm;mw.mrmm
1t treathing is ditficult, give oxygen.
LU
Vﬂm'*hnndzﬁ
Exposure Remaove contaminated cClothing and shoes.
attected areas with planty of water.
IF IN EYES, hoid eyehds open and flush with pienty of water.
IFSWALLOWEDWM"E&)NSCIOUS.MV\CWMMI.
[s,0] NOT INDUCE VOMITING.
?ARMFULYOAQUAT\C UFE IN VERY LOW CONCENTRATIONS.
ouling to shoredine,
Water May be dangerous i it snters water Intakes.
Notity local heaith and wikiila officials.
Pollutlon Nogz operators of nearby water intakes.
mme——

Lee

& FIRE HAZARDS
Fiash Point: 80°F O.C.; 5¢'F C.C.
Flammable Limits In Air: 1.0%-8.7%
Fire Extinguishing Agents: Foam (most
sffective), watsr fog, carbon dicxide of
dry chemical,
Fire Extinguishing Agents Not to be

Behavior In Fire: Vapor is heavier then air
and may wavel considersbie distance 1o
the source of igniion and Aesih back.

ignition Temperaturs BEO°F

18 HAZARD ASSESSMENT CODE
{See Huzard Asssssment Handbook)
A-TU

79
12

73
74

75
78

7

78

1L HAZARD CLASSIFICATIONS
1.1 Code of Federal Reguistions:

Flammebie lquid
112 NAS Hezard Rating for Bulk Water
Traneporiation:
Category Pmting
[ 5 | N |
Hoaith
Vapor et 2
Liquid or Sobd kritant ... 2
Polsone . 2
Water Polution
Humen Todclty. 1
Aquetic Toxdcity 3
Aasgthetic Effect. 2
Reactivity
Other Chemicals 1
Water. [}
Sell Reaction [}
113 NFPA Hazard Classification:
Category Classification
Health Hazard (Blue) 2
F (Red) 3
(Yetow) o

L RESPONSE TO DISCHARGE

2. LABEL
2.1 Category: Flammable quid
22 Clasx 3

3. CHEMICAL DESIGNATIONS

31 CQO Compatibitity Class: Aromatic
hydrocarbon

Formuta: CorsCHCHa

MO/UN Deslgnation: 3.3/1175

DOT 10 No: 1175

CAS Registry No: 100-41-4

cree

4 OBSERVABLE CHARACTERISTICS

Physical State (ss shipped) Liquid
Color: Colortess
Odor: Aromatic

i oA

(8]

e

4

3 WATER POLLUTION

Aqustic Toxcity:
28 ppm/96 he/biuegil/TL,./fresh water
Watertow! Toxicity: Data not aveiabye

[

] salety gogoies.
may cause krhation of nose, dizziness, depression.

mmﬁmoﬂmmwﬂwmmmmmmmm

t

Treatment of Exposurs: INHALATION: ¥ Il effects occur, remove victim 10 fresh air, keep him

warm and quiet, and get medical help promptly # breathing stops, give artiticial reapirstion.
INGESTION: Induce vomiting ondy upon physician’s approval, materiel in lung mey ceuse
chemical pneumonitia. SKIN AND EYES: promptly flush with plenty of water (15 min. for eyes)
and get medical attention; remove and wash contaminated clothing befors reuse.

Threshold Limit Value: 100 ppm

Late Toxicity: Data not svelable

ELERe

Short Term Inhalation Limits: 200 ppm for 30 min.
Toxicity by Ingestiorz Grade 2, LDss = 0.5 %0 5 g/kg (rat}

Vapor (Gas) rritant Charscteristicss Vapors cause Moderaie Imitation such that parsonnel wil

find high concentrations unpleasant. The effect is temporary.

4

Uquid or Solid kritant Characteristicss Causes smarting of the skin and frst-degres bums on

short exposurs; May Cause secondary bums on long exposure.

§.10 Odor Threshokt 140 ppm
811 IOLH Value: 2,000 ppm

KB NSB{SRFI-HSP]#025
miv.06.94
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3. SHIPPING INFORMATION

Grades of Purity: Ressarch grade
99.98%; purs grade: 99.5%: technical
grade: 99.0%

Storage Temperature: Amblent

Inert Atmosphers: No requirement

Yenting: Open (Rame arrester) or
pressure-vacum

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physicel State st 15°C and 1 strx
Uquid

122 Molecular Weight: 108.17
123 Boling Point at 1 atinc
27T.2F = 138.2°C = 408.4°K
124  Freszing Point
—139°F = —95°C = 178K
12,5  Critical Tempersturs:
651.0°F = 343.9°C = 617.1°K
128  Critical Pressurs:
523 pein. = 35.4 atm = 181 MN/m?®
127 Specific Gravity:
0.867 at 20°C (iquid)
128  Uquid Surtace Tenelorc
20.2 dynes/cm = 0.0292 N/m s 20°C
129 Uquid Water interfacial Tenslor
35.40 dynes/cm = 0.03548 N/m ot
20C ’
12.10 Vapor (Gas) Specific Gravity:
Not pertinent

12,11 Ratio of Specific Heats of Vapor (Gask
1071
12.12  Latent Heat of Yaporization:
144 B = 80.1 cal/g =
335 X 10° J/xg
1213 Heat of Combustion: —17,780 B/
= 0877 cal/g = —413.5 X 10* J/xg
1214 Heet of Decomposltion: Not pertinent
1215 Heat of Sohstion: Not pertinent
1218  Hest of Polymertzationz Not pertinent
1225 Heat of Fusion: Data Not Avallable
1226 Limiting Vaiue: Data Not Avadabie
1227 Reid Vapor Pressure: 0.4 peia

& FIRE HAZARDS (Contineed)

8.11 Stoichiometric Ak to Fuel Raticc Data Not Avaiable
8.12 Flame Tempersture: Data Not Available




ETHYLENE DICHLORIDE

EDC

8. FIRE HAZARDS

&1 Flash Point 60°F O.C.; 55'F C.C

82 Flammadie Limits In Al 62%-156%

83  Fire Extinguishing Agents: Foam, carbon
daxde, dry chamwcal

&4 Fire Extinguishing Agents Not to be
Used: Water may be ineftectve.

8.5 Speciat Hazards of Combustion
Products: Taxc and matng gases
(hydrogen chionde, phasgene;} are
genarated.

8.8 Behavior In Firss Vapor is heavier than a

and may travel consderabie distance o &

source of gretion and flash back.
6.7 igniton Temperature: 775°F
6.8 Electrical Hazard: Class |, group D
49 Buming Rate: 1.8 mm/men
610 Adlabatic Flame Tempersturs:
Data Not Avaiable

(Cononued)

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

7. CHEMICAL REACTIVITY

7.1 Reactivity With Water. NO raacton

7.2 Reactivity with Common Materlais: No
reacnon

73 Stabiiity During Tranaport: Stabie

7.4 Neutraiizing Agents for Acids and
Caustica: Not pertinant

7.5 Polymerization: Not pertinent

7.8 inhibitor of Potymerization:
Not perunant

7.7 Motar Ratio (Reactant to
Product)y: Da’a Not Avalade

7.8 Reactivity Group: 36

11, HAZARD CLASSIFICATIONS
11,1 Code of Federasl Reguiations:
Rammabie lipusd
112 NAS Hazard Rating for Bulk Wuter

Transportation:

Category Rating

[0 OO 3

2

2

3

3

2

2

1

[}

Q
Category Classification

Health Mazard (Biue) ... 2

Flammansitty (Fed) . 3

Raactrity (Yellow) ... t

Common Synonyms Liquadt Coloriass Sweat odor
1, 2-Dichioroethana
(3 chionoe ¢
Erocoe Sinks in water, Flammable, smtating vapor s produced.
Dutch kaud
Glycol dchionde
Avord cOMact with hauad and vapor. Keep pecple
Weer ol -COMtamed Dreathv g DAL, and NS Overciothing
(NG Cloves),
Shut sources and ceil fre depertment.
Swp [
Stay Upwend and Use waler &Ry K0 “knOCk down” YROOS.
lacuate and rratorial
Notty local heaith and DOsbON CONTol agencies.
FLAMMABLE.
POISONOUS GASES ARE PRODUCED IN FIRE.
Flashback along vapor trad may occus.
Vapor may expiode # igrited n an enciosed area.
——— memwmmmwmmmmm
Fire wrth dry Chomacal, foam, or carbon dowde.
S—— Water may be neftectve on fire.
Cool exposed Comtainars with water,
CALL FOR MEDICAL ASD.
VAPOR
imtagng to eyes, nose and tvoat
i innaled, wil cause naussa, dunness or chficult breathung.
Mcove 10 frash ar
H brasttiog has stoppsd. g artiaal resprabon.
It oraatreng 18 OODCLIL grive Qxygac.
LIQuIo
Wil B skin and ey
Harmru 4 swalowsd
Exposure Ramove contaminated Ciothag &~ shows.
macty of water
Nowd pyinss Opmn and fush weth Dlanty of waler
IF SWALLOWED and v 13 CONSCIOUS. have wchm omnk water
7t have vICSM NUCR YOTUNNG
D ana wehm m UNCONSCIOUS CR HAVING CON-
VULSIONS, 00 nCiscg oxcapt ke vichm warm.
Dangerous 10 aGLALC ife in Migh CONCantrauons
Water May be dangerous 1 1t enters waler INAKes.
Nooty local health and wwdkie officais.
Poliution Notty 0poarBtors of nearby water mtskes
1. RESPONSE TC DISCHARGE 2 LABEL
(See Response Methods Handbook) 2.1 Category: Flammabie hqued
Issum wamung-hgh lammability 22 Ciass 3
Orsperse and flush
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CKARACTERISTICS
3.1 CG Compatibility Class: Halogenated 4.7 Physical State {as shipped) Liqud
hydrocarton 4.2 Color Coloness
12 Formuia: QICH:CHaUI 4.3 Odor: Ethereal; chioroform-iike. ather-ike
313 IMO/UN Designation: 3.2/1184
34 DOT ID Mo 1184
35 CAS Registry No: 107-06-2

8 WATER POLLUTION

Aguatic Toxicity:
150 ppm/~/pin perch/TL,/sait water
*Time penod not specifed
22 Waterfow! Toxicity: Deta not avalatie
8.3 Blological Oxygen Demand (BOOX
0.002 tbstb, S days
8.4 Food Chain Concentration Potentiat
Nora

L8

5. HEALTH HAZARDS

5.1 Personal Protective Equipment Clean, body-coveang clothing and salety giaases with side
arwaids. Respeatory protecton: up to 50 ppm, none; 50 ppm to 2%, 1/2 hr or less, full tsce
mask and canister, greater than 2%, seif-contained breathing apparatus.

52 Symptoms Foliowing Exposure. inhaiaton of vapors causes nausea, drunkennass, deprassion.
Contact of iqued with eyes may produce comeal injury. Prolonged contact with skin mey cause &
burm.

53  Trestment of Exposurs: INHALATION: d victm i overcoma, remove him 1o frash air, keep him
quiet and warm, and get medical attenbon immediatedy. if braathing stops, gve arofical
raspraton, INGESTION: induca vomiting: call a physician; treat the symptoms. EYES: fiush
immediatety with copaus amounts of fiowing water for at least 15 min. SKIN: remove clothing
and wash skin thoroughly with soap and water, wash contamnated clothing before reuse.

5.4 Threshokd Limit Value: 10 ppm

£5 Short Temm inhalation Limits: 200 ppm for 5 min. dunng any 3-hour penod.

58 TYoxicity by Ingestion: Grade 2, (Duo = 0.5 to 5 g/kg (rat)

57 late Toxicity: Data not avalabie

5.8 Vapor {Gas) irrttant Charscteristics: Vapors causs moderala wTitaton such that personnel will
find high concentrations unpleasant The effect is temporary.

59 ULquid or Solid Irrftant Charscteristics: Causaes smartng of the skin and first-degree bums on
short axposure; May C8use sacondary bums on kong expasure

510 Odor Threshoid: 100 ppm

£.11 IDLKH Vaive: 1,000 pom

9. SHIPPING INFORMATION

9.1 Grades of Purity: Commercial

92 Storage Temperature: Ambient
2.3 Inert Atmosphers: No requremaent
9.4 Venting: Pressure-vacuum

12, PHYSICAL AKD CHEMICAL PROPERTIES

121 Physical State at 15°C and 1 atm:
Lagued
122 Molecular Weight 58 36
12.3 Boiling Point 2t 1 atm:
182.3°F = 83.5°C = 356.7°K
124 Freezing Point
—32.3°F = —357°C = 237 '
125 Criticai Tempersture:
$50°F = 288°C = 561°K
126 Critical Pressure:
735 psa = 50 atm = 5.1 MN/m?
127 SpecHic Gravity:
1.253 at 20°C (hqued)
128 Liquid Surface Tension:
32.2 dymes/cm = 00322 N/m at 20°C
128 Uquid Water interfacial Tension:
(est) 30 dynes/cm = 0.03 N/m a1 25°C
1210 Vapor (Gas) Specific Gravity: 34
12.11  Ratic of Specitic Heats of Yapor (Gas)
1118
12.12 Latent Heat of Vaporization:
138 Bw/lb = 76.4 cal/g =
3.2 X 104 Jrkg
12.13 Heat of Combustion: (est) 3400 Btu/Ib
12.14  Huat of Decomposition: Not pertnent
1215 Heat of Soktion: Not partnent
1216  Hesl of Potymerization: Not pertinent
1225 Heat of Fusion: 2112 cai/g
1226 LUimiting Vaive: Data Not Avadable
1227 Reid Yapor Pressure: 2.7 psia

6. FIRE HAZARDS (Continued)
6.11 Stoichiometric Al to Fuei Ratlo: Dala Not Avaiable

6.12 Flame Tempersturs: Data Not Avaladia
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NAPHTHALENE

NTM

Comman Synonyms Sond Coortess Mothbaits odor & FIRE HAZARDS 10.  HAZARD ASSESSMENT LODE
B o 8.1 Flash Point 174°F C.C; 190°F O.C. (See Hazard Assessment Handbook)
6.2 Flammabie Limits in Alr 0.8%-53% ST-U-X
Sokdifies and floats or wnks i water. 6.3  Fire Extinguishing Agents: Water fog, A
carbon doxide, dry chemucal, or foam
6.4 Fire Extinguishing Agents Not to be
Stop discharge it possible. Keep people sway Used: Not pertnent 11 HAZARD CLASSIFICATIONS
Cal fre geparntmert 6.5 Specisi Hazards of Combustion
mec::;fx with bausd m;wso:i[m Products: Tonc vapors gven off in a fea.| 111, Co;;::.d.nc Regulstions:
Notty local heafth and poHUDON COMIOI agencres. 6.6 Behavior in Flre: Not perunent
67 ignition Temperature: 979°F 11.2 MNAS Hazsed Rating for Bulk Water
6.8 Electrical Hazard: Not pertnent Transportation:
6.9 Buming Rate: 4.3 mm/mn, Category Rating
Combustibie £10 Adlabstic Fla | T 1
Wear gogGies and seit-contaned breathvng appargtus. sy mmeRmte T Health
Extnguisn with water, foam, dry chemcal of carbon doxde Data not avalable
Cool exposed CONAINSrs with water. 611 Stoichiometric AW ta Fuel Ratio: VRO« IHant.....—... 2
Fi Data not availadle Uaqud or Sotd imtant '
Ire 8.12 Flame Temperature: Data not avalable
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
SOLID OR LIQUID 7.1 Reactivity With Water Moiten
Hmtating 10 smn and eyes 0
Ramove coclamingted cotheng and shoas naphingiend spatturs and foams in Selt Reacton B
Flush aftectand areas wih prenty of water contact with water No cremical
15 BV RS, ok apsrds cpan e fush with pienty of wster reacana 18 cwoNed 11.3 NFPA Hazard Classiticahon:
7.2 Reactivity with Common Materials: None Category Classification
73 Stabinty During Transport Stabie Heaith hazard (Biue, <
7.4 Neutrallzing Agents for Acias and Flammabday (Rea) ¢
Exposure Caustics: Not perinent Feacimty (Yeliow) K
7.5 Polymerzation: Not perurent
7.6 inhibitor of Poiymerization:
Not perorent
7.7 Molar Ratio (Reactant to
Producty Clata net avananie
7.8 Reactivity Group: 32
12, PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physical State at 15°C and 1 atm:
HARMAUL TO AQUATIC LIFE 1N VERY LOW CONCENTRATIONS Soid
Water fA?y‘g?a faigiﬁiﬂle.’ it enters water viakes 122 Moiecular Weight: 129.18
Poliution tcnfv iocel heath and wicide oficais. 123 Boillng.Pomx at .‘ atm: R
oty opacalors of Neasty water rlakes 424'F = 218'C = 431°K
12.4 Freezing Point
176 4'F = 80.2°C = 353 4°r.
1. RESPONSE TQ DISCHARGE 2 LABEL 8 WATER POLLUTION 126 Critical Temperature:
(See Response Methods Handbook) 2.1 Category: None 8.1 Agquatic Toxicity: 887.4°F = 475.2°C = 743 4'K
Should e removed 22 Ciaas: Not perunent 150 mgG/1/56 nr/sunfish/ TLy/tresn 12.6  Criticai Pressure:
Chemucal and physical reatment water 588 psia = 400 atm = 405 MN-m?
1 8 ppm/72 hr/fingerling 12.7  Specitic Grawnty:
saimon/cnucai/ salt water 1.145 at 20°C (soq)
82 Waterfaw! Toxicity: Data nat avalable 128 Lquid Surface Tension:
8.3 Biological Oxygen Demand (BOD) 31.8 dynes/cm = Q0318 N/m at 100°C
(theos.) 53 5%, 6 days 12.9  Liquid Water Intertacial Tension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Patentiak: Data not availacie
3.1 CG Compatibility Class: Arsmatc 4.1 Physical State (as shipped): None 12.10  Vapor (Gas) Specitic Gravity:
Hydrocaroon Molten saud Not pertinent
3.2 Formula: CioHs 4.2 Cotor Coloriess 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 (D No. 2304 12.12 Latent Meat of Vaporization:
3.5 CAS Registry No.: 91263 145 Bw/ib = 807 cal/g =
3.38 X 10* J/kg
1213 Heat of Combustion: —16,720 Btu'ib
5. HEALTH HAZARDS 9. SHIPPING INFORMATION = —9287 cal/g = —386.8 X 10* Jikg
12.74 Heat of Decomposition: Not pertinent
5.1 Personal Protective Equipment: Approved organc vapor canster urit, rubber gloves; chermical 9.1 Grades of Purity: Pure; crude: 35% Pure 12.15  Heat of Solution: Not pertinent
salety goggles, face shielo; coverails and/or rubber BEron, rubber shoes or boots. mp = 176°F Crude. mp = 165—176"F 12.16 Hest of Palymertzation: Not pertaent
6.2 Symptoms Followlng Exposure: Vapors or tumes /e imtatng to eyas, nose, and thvoat and 9.2 Storage Temperature:; Eievated 1225 Heat of Fusion: 35.06 cal/g
may cause headaches, dizziness. nausea. eiC. Soid may be imtaung 1o skin. 9.3 inert Atmosphere: NoO requrement 12.26 Uimiting Vaive: Data not avadable
5.3  Treatment of Exposure: INHALATION: remove to fresh ar. SKIN OR EYES: flush immediately 9.4 Venting: Open (flame arrester) or 1227 Retd Vapor Pressure: Low
with plenty of water for at least 15 min.; remave contaminated clothing immediately; cail a pressure-vacuum
physician
5.4 Threshold Limit Value: 10 ppm
5.5 Short Term inhalation Urmits: 15 ppm for 5 men.
5.6 Toxiclty by ingestion: Grade 2; oral rat LDso = 1780 mg/kg
5.7 Late Toxicity: Data not avaiabie
5.8 Vapor {Gas) irritant Characteristics: Vapors cause moderate mtaton such that personnel wil
fing tugn concantrations unpleasant The eHect s temporary.
59 Liquid or Soiid Irritant Characteristics: Hot liquid can cause severe bum. Tha soibd may wntate
the skin
$.10 Odor Threshoid: Data not available
511 IDLH Value: 500 pom NOTES
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POTASSIUM PERMANGANATE

PTP

10. HAZARD ASSESSMENT CODE
(See Hazard Aasessment Handbook)
Sss

1L HAZARD CLASSIFICATIONS

11.1 Codae of Federsl Regulations:
Onodkzec

112 NAS Hazard Rating for Bulk Water
Tranaportation: Not ksted

11.3  NFPA Hazsrd Cisssification:

Category Clasaification
Heafth Hazard (Be)..— oo, 1
y (Red) 0
Reactrvty (Yohow) ... [}
oxy

Common Synonyms Soid crystais Derk purpte Odortess 6. FIRE HAZARDS
6.1  Flash Point Not flammable
8.2 Flammabie Limits in Air Not flammadie
Sinks and moces siowty with water 6.3 Fire Extinguishing Agents: Flood soil arsa
with water
8.4 Fire Extinguishing Agents Not ta be
Stop discharge d possible. Keep peopie awdy Used: Not pertnent
AvOed CONAC with 30kd and dust 6.5 Special Harards of Combustion
isolats and remove discharged matenal. Products: Not pertnent
Notity local health and poiuton control sgences.
6.8 Behavior in Fire: May cause frs on contact
with combustbies. Contamers may
SXPIOCE
8.7  ignition Temperature: Not flammable
ggi\t:r'\ne«"sus\:y expiode n fire. 6.3  Electrical Hazard: Nol perdaent
May cause fire anc expiode on CONtact with combustdies. 6.9 Buming Rate: Not flammabie
Floog discharge ares with waler 8,10 Adlabatic Flame Tempersture:
Cool exposed Contamers with water, Data not svailadie
Fire 6.11  Stoichiometric Al to Fuel Ratio:
Datr not availatie
4.12 Flame Temperaturs: Data not avedable
CALL FOR MEDH AL AID 7. CHEMICAL REACTIVITY
soLio 7.1 Resctivity Witn Water: No reacon
Imtating to skin and eyes. .
It swanowed, wil 78uSa NaUSE’, YOrmbng, Of k0SS Of CONSCIOUSNaSS 7.2 Reactivity with Common Materiais:
Flush g4acted areas with platy Of water ) Attacks rubbac and most fibers. May
:; gw?i%\:gg ;Z"fiﬁ?’: Eom»q“sﬁnoffg r:p;t«;ryv‘g;r:n;:‘(_:x water cause gnon of wood. Some scds.
Or muk Arjd have vwIbm nduce Vc"‘"f'g\ N SUCT 85 SUItUNC 8CKd, MAy Causae an
F SWALLOWED anc veom s UNCONSTIOUS OF HAVING CON- erpi0s0n
YULSIONS, do notteny axcept kewp nwedm wanmm. 7.3 Stability During Tranaport: Stabla
Exposure 7.4 Neutralizing Agents for Ackds and
Caustica: Not pertinent
7.5 Polymerzation: Not pertnent
7.6 inhibttoc of Polymerizstion:
Not partnaent
7.7 Molar Rato (Resctant to
Producty Data not avalaile
7.8 Reacttvity Groug: Data not avalabie
HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS.
Water May be dangerous ff it enters water mtakes.
Notity kocal heaith and widite otfiais.
PO”U“OH Notrty operators of neartyy water Ntaxes.
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION
{See Rasponse Methods Handbook) 21 Category: Oxidaer 8.1 Aquatic Toxicity:
fssue waming-water contammant 22 Class: 5 5.4 ppm/48 tw/bluegll/TL_/fresh waler
Drsperse ano flush 8.2 Waterfow! Toxicity: Data not avadable
8.3 Biloiogicai Oxygen Demand (BOOx
None
8.4 Food Chain Concentration Potentiat:
None
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.1 CG Compatbillty Class: Not hsted 4.1 Physicai State (as shipped) Soid
32 Formula: KMnQ, 4.2 Coilor: Darx purple or bronze-ike
3.3 {MO/UN Designation: 5.1/1490 4.3 Odor Odorlass
34 DOT ID No- 14%C
3.5 CAS Registry No- 7722-84-7
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 Personal Protective Equipment: Goggies or face sheeld: nibber gloves. 9.1 Grades of Purity: USP, Reagent (both
52 Symptoms Foliowing Exposure: Bums and stains the skin dark brown. it ingested will causa 99+ %)
severe distress of gastro-intestinal system. May be fatal if over 4 0z, are consumed. .2 Storsge Temperature: Amrent
53 Treatment of Exposure: INGESTION: induce vomitng and foliow with thorough gastnic lavage. 9.3 inert Atmosphere: No requirement
demuicents, glucose V.. flig therapy. and anbbiobcs. Tracheostomy may be lfesaving. 9.4 Yenting: Open
5.4 Threshoid Umit Yaiue: Data not svalabie
5.5 Short Term Inhalation Limhs: Not pertnent
55 Toxicity by Ingestion: Grade 3; LDso = 50 to 500 mg/kg
5.7 Late Toxicity: None
5.8 Vapor (Gas) irritant Characteristics: Non-volatle
53 Liquid or Solid Irrttant Characterstics: Can bum skin if not flushed with water.
5.10 Odo¢ Threshoid: Not perinent
5.11 1DLH Value: Datg not availabie

12 PHYSICAL AND CHEMICAL PROPERTIES

12,1 Physical State at 15°C and 1 atre

Sold

122 Motecular Weight 158.04
123 Boilling Point at 1 stre Decompaosss
12.4  Freszing Point
>464°F = >240°C = >S13°K
125  Critical Tempersturs: Not perpnent
126  Critice Pressure: Not pertnent
127 Specific Gravity:
2.70 21 15°C {sohd)
128 Liquid Surtace Tenslon: NOt pertnent
129 Liquid Water interfacial Tension
Not perunent
1210 Vapor {Gas) Spectfic Gravity:
Not pertnent
1211 Ratio of Specific Hests of Yapor (Gas)
Not pertinent
12.12  latent Hest of Vaporization:
Naot pertinaent

12,13 Hest of Combustion: Not peranent

12.18  Heat of Polymerzatiors Not partinent
1225 Heat of Fusion Data not avadabie

1226 Limiting Yeiue: Data not avadabie

12.27 Reid Yapor Pressure: Deta not svadable

NOTE

S
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SODIUM HYDROXIDE

SHD

Common Synonyms Solid flakes or pellets Wre Odoriess 6 FIRE HAZARDS 10 MAZARD ASSESSMENT CODE
E;‘."k”d‘ &1 Flash Point: Not flammabia (See Hezard Assessment Handbook)
Sinks 8nd mixes with whter €2 Flammable Limits in Alr: Not fismmabie ss
’ 63 Fre Extinguishing Agents: Not pertinent
8.4 Fire Extinguishing Agents Not fo be
Used: Not pertinert.
Avoid contact with s0id and dust. Keep pecpie awary. &5 Special Hazards of Combustion 1L HAZARD CLASSIFICATIONS
Waear rubber v {(nchuiing gioves). Products: Not pertnent 111 Code of
xm"mmwmum €5 Behavior in Firs: Not pertinent J Foderal Aeguiations:
Notly locai health and poluon CONYOl spencies. 6.7  ignition Tempersturi: Not flammable Corrosive materiel
63 Electrical Hazard: Not pertinent 112 NAS Hazard Rating for Bulk Water
63  Buming Rats: Not femmable Tranaportation: Not Isted
€10 Adisbetic Fleme Temperature: 113 NFPA Hazarg Classification:
Mmmmmm Dats not available Cutegory Clasatfication
F gas may be on contact with metals. €11 Stoichiometric Al to Fusl Ratie: Health Hazard (Biue) 3
Wear rboer overciating [rnokiing gloves). Data not evaiable Flammatitty (Red) o
Fire cor %"" :‘;':'“' &12 Fisme Tempersture: Data not availabie y (Yelow) 1
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
g‘n’f"wbmmwmt 7.1 Beactivity With Water: Dissohves with
Move 10 fresh s, Wberation of much heat; may steam and
H breathing has stopped, pive Artificial respiration. splatter
H brea! is artficult, axygen. 7-2 Reactivity with Common Materiels: When
IF IN EYES, hoid open and flush with plenty of water. wel, atacks such a3
ﬁ“&nmw”” tin, lead, and znc 1o produce
Harmful if swaliowed. flammabie hydrogen gas.
Exposure FAemove contaminatad clothing and shoes. 7.3 Stabity During Tranaport: Stable
Flush stfectad sreas with pienty of water. 7.4 Neutraitxing Apents tor Acids and
1 SWALLOWED ang v 1o CONSEIOUS, Kave hcam i water Causticn: Flush wih water feoae with
or Mk, dilute acetic scid
DO NOT INDUCE VOMITING, 75 Potymerzation: Not pertinent
7.8 inhibitor of Potlymertzation:
Not pectsvent
7.7 Molar Ratio (Reactant to
Producty. Data not svakabie 12 PHYSICAL AND CHEMICAL PROPERTIES
7.8 Reactivity Group: 5 121 Physical State at 15°C and 1 stme
Oangerous to aquatic kie in high concentabons. Sohd
Water May be dangerous ff it enters wates intakes. 122 Molecular Welght: 40.00
PONULION | Nooh, cperaion of nearoy water rishen 123 Bofng Pont at 1 st Very hoh
124  Freezing Pomt
604'F = 318°C = 591°K
125  Critical Temperature: Not pertinent
L RESPONSE TO DISCHARGE 2. LABEL & WATER POLLUTION 1285 Critical Preasurac Not pertent
(See Resp thods Handbook) 2.1 Category: Corrosive 8.1 Aquatic Toxcity: 127 Specific Gravity:
ISSUe WATING-COMosve 22 Claax B 125 ppm/96 hr/mosquito 213 & 20°C ¢
Restrict access fsh/TL,/tresh 128  Liquid Surface Tension: Not pertinent
Disperse and fush 180 ppm/23 he/oysiers/lethal/ sakt 129 Uiquid Water Intertfacist Tension:
water Not pertinent
8.2 Watertow! Toxicity: Data not avaiable 1210 Vapor (Gas) Specific Gravity:
43 Bilological Oxygen Demend (BODX Not pertinent
None 1211 Ratio of Specific Heats of Yapor (Gask
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Potentiat Not partinent
31 CG Compatiblity Class: Causbcs 4.1 Physical State (as shipped) Sokd None 12,12 Latent Heat of Vaporization
32 Formulse NaOH 4.2 Color: White Not pertinent
13 IMO/UN Designation: 8.0/1823 43 Odor: Odorless 1213 Heat of Combustion: Not pertinent
34 DOT ID No: 1823 1214  Hesat of Decomposition: Not pertinent
35 CAS Registry No: 1310-73-2 12,15 Heat of Sokstion: Not pertinent
12.16 Hest of Polymertzation: Not pertinent
1225 Hest of Fusior: 50.0 cal/g
1226 Limiting Value: Data not vaiable
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1227 Reid Vapor Pressurs: Data not svatable
51 Personal Protective Equipment: Chemical safety goggles; tace shieid; fiter or dust-type 8.1 Grades of Purfty: Technical flakesx, USP
respirator; rubber boots; rubber ploves. pellets
52 Y Exp *« Stong action on d tssues. INHALATION: 9.2 Storsge Temperature: Ambient
dust mey cause damage (o upper respiratory ract and jung itself, producing from mid nose .3 inect Atmosphers: No requirement
imiation o pneumonitia. INGESTION: severe damage 1o mucous membranes; severs scar 9.4 Venting: Open
formation or perforation may occur. EYE CONTACT: produces severs damage.
53  Treatment of Exposurs: INHALATION: remove from exposaure; support respration; call physician.
INGESTION: give water or mik toliowed by dille vineger or fruit juice: do NOT induce vomiting.
SKIN: wash immediately with large quantties of waidr under emergency safety shower while
removing clothing: cominue washing until medical help amives; call physician. EYES: imigate
immediately with copious amounts of water for af jeast 15 min_; cal physician
5.4 Tihreshold Limit Value: 2 mg/m?®
55 Short Term inhalation Limits: Not pertinent
S8 Toxicity by ingestior: {10% sohstion} oral rabbit LDy, = 500 mg/kg
57 Late Toxicity: None
58  Vapor (Gae) kritant Characteristics: Non-volatie
59 Lquid or Soild Iritant Characteristice: Severs skin iritant. Causes second-and third-degree NOTES
buens of shoct contact and is very injurious (0 the eyes.
510 Odor Threshokd: Not pertinent
511 IDLH Valus: 200 mg/m®
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SULFURIC ACID

SFA

10.  HAZARD ASSESSMENT CODE
{See Hazard Assessment Handbook)
A-P-O

1. HAZARD CLASSIFICATIONS

11.1 Code of Federsi Reguiations:
Corrosive materiel
112 NAS Haxard Rating for Bulk Water

11.3  NFPA Hazard Classification:
Category Clasaification
Health Hazard (Blve) ... - 3
F ity (Red) [}
Reactivity (Yetlow) ..o 2
»

12, PHYSICAL AND CHEMICAL PROPERTIES

Physical State at 15°C and 1 st
Liqusd
Molecular Weight: 98.08
Boiiing Point at 1 atre
644°F = 340°C = 813K
Freszing Point Not pertinent
Critical Temperature: Not perbnent

121

122
123

124
228
128
127

128 Liquid Water Intertecial Tension:
Not pertinent

Vapor {Gas) Specific Gravity:
Not pertinent

kmmwﬂuudv»ﬁ(“k

12.10

1211

1292

1213

12.14
1215

Heat of Decomposition: Not pertinent
Heat of Sotution: —418.0 Buw/B

- —2322 cal/g = —0.715 X 104 J/kg
Heat of Polymerization: Not persinent
Heat of Fusion: Deta not avaiable
Limiting Value: Data not available
Reid Vapor Pressure: Low

12.18

12.2¢
1n

“Physical properties apply 1o
concentrated (98%) acid

uniess otherwise stated. More dilvle
acid is more water-ike.

7. CHEMICAL REACTIVITY (Continued)

Common Synonyms Ody kquid Coloriess Odoriess 6. FIRE MAZARDS
2.0t vl 6.1 Flash Point Not flammabie
Feortilzer acid . 8.2 Flammable Limits in Alr: Not flammabie
Chamber acid Sinks and mixes viclently with water. ritsting mist Is produced. 83 Firs Extinguishing Agents: Not pertinent
8.4  Firs Extinguishing Agents Not to be
Used: Water used on fires
AVOQD(DNTACTWTTHUQUID Keep peopie away. should be carefulty handied.
Sw " 9 and nuibbes overciothing. 65 Special Hazards of Combustion
Isclate and remove discharged material. Products: Not pertinent
Noty local health and poliution control agencies. 86  Behavior in Fire: Not flammabie
8.7  Ignition Tempersture: Not flammable
6.3 Electrical Hazard: None
6.9 Burning Rate: Not fiammeble
mm on contact with 810 Adiabatic Fiame Temperature:
;:xsouougu GAS z’.Y'ae mowcs%mam Dsia not wasabie
Wes contained % hus, and rubber tothing. [ R} S!o‘chlom.tﬂc‘utommbo:
Fire DO NgT USE WATER ON ADJA FI:_ES. Data not available !
Extinguish with dry chemical or carbon dioxide. €12 Flame Temperature: Data not available
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
MIST 7.1 Reactivity With Water: Reacts violenty
mwmmwmmm«ma with evoiution of haat. Spattaring
occurs when water is added 1o the
Move 1o tresh ax.
IF N EYES, haamoponmmmmdm- compound.
1 trea has siopped, grve artificiad respirabon. 7.2 Reactivity with Common Materials:
"um:"““"'"““‘w‘m Extremely hazardous in contact with
P mat; particularty metals and
Exposure 5“."'..3.,’“.."‘.2.,‘23,.’&" . Coreutses, Dlute ackd roscts wih
FRsh afiscied meas with prenty of water. most metais, relessing hydrogen which
1F IN EYES, hoid eyeiids open and fiush with plenty of water. can form explosive Mixtures with air in
iF SWALLOWED and victim is CONSCIOUS, have victm drmk water confined spaces.
of Mk
DO NOT INDUCE YOMITING. 7.3 Stability During Transport: Stabie
7.4 Neutralizing Agents tor Acids and
Caustics: Ditute with water, then
neutalze with kme, kmestona, or soda
ash.
7.5 Polymertzation: Not pertinent
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 7.6 Inhibitor of Potymerization:
Water Non m&".}'ﬂn nmm water intakes. Not pertinent
PO“U“OI’\ Notity operators of nearby wllu intakes.
{Continued)
1. RESPONSE TO DISCHARGE 2. LABEL 8 WATER POLLUTION
(See Responee Methods Handbook) 21 Category: Comosive 8.1 Aguatic Toxicity:
Issue WamINg-COMosive 22 Class: B 24.5 ppm/24 he/bhegill/lethal/tresh
Restrict access water
Cisperse and flush with case 42.5 ppm/48 he/prown/LCso/ salt water
8.2 Waterfowl Toxicity: Oata not available
8.3 Biological Oxygen Demand (BOD)
None
8.4 Food Chain Concentration Potentist
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS None
3.1 CG Competibiitty Clasa: Sutunc acid 4.1 Physical State (ss shippedx Liquid
32 Formula: HaSO« 42 Color: Coloriess (pure) 10 dark brown
3.3 IMO/UN Designation: 8.0/1830 4.3 Odor: Odoriess uniess hot, then choking
24 DOT ID No- 1830
3.5 CAS Regietry No.: 7664-93-8
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
&1 MMEW Safety shower, eyswash founiair safety Qoggies; face shieid; 9.1 Grades of Purity: CP, USP. Technical, at
P ined or sir-ine); rubber satety shoes: rubber spron. 33% 10 98% (50" Ba 10 66" Be).
52 % L of vapor from hot, concentrated acid may injre 9.2 Storage Temperature: Ambient
lmmmmmﬂnuduhwmuhuwmmo 9.3 Inert Atmosphers: No requirement
9.4 Venting: Open
3 dem Cak a doctor. INHALATION: Obsarve victim for delayed puimonery
reaction. INGESTION: Have victim drink water i possible; do NOT Induce vomiting. EYES AND
SKIN: Wash with large amounts of water for a1 least 15 min.; do not use sils or dintments in
oyes; reat skin burns,
§4  Threshold Limit Value: 1 mg/m?
65 Short Term inhalation Umitsc 10 mg/m? for 5 min; 5 mg/m? for 10 min; 2 mg/m® for 30 min.;
1 mg/m? tor 60 min,
58 Toxicity by Ingestion: No effacts except those secondary 1o tissue damege.
87 Lste Toxicity: None
68 Vepor (Ges) leritant Characteristicss Vapors from hot acid (77-88%) cause moderate iiation of
oyes and respinatory system. Effect is temporary.
58 Uquid or Soid lrritant Characteristics: 77-96% acid causes severs 3econd- and third-degroe
burna of skin on short contact and is very injurous to the eyes. 7.7 Motar Ratio (Reactant to Product): Duta not svadsble
5.10 Odor Thresholkd: Greater than 1 mg/m?* 7.8 Reactivity Group: 2
519 IOLH Value: B0 mg/m?
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TETRACHLOROETHYLENE TTE

Common Synonyma Watery baud Coortess Sweat odoc 6. FIRE HAZARDS 10, WAZARD ASSESSMENT COOE
Em 6.1  Flash Point Not flammanie {See Hezard Assessment Handbook)
Porchu 0othylens $.2 Flammablie Umits in Air: Not Rammable A-X
Perk Sinks 1N waler IMahng vapdd 15 produced

€3 Firs Extinguiahing Agents NOt pertnent
6.4  Fire Extinguishing Agents Not to be
Used: Not pertnent

Sloo ascharce f possbis 8.5 Soecial Hazards of Combustion 11 HAZARD CLASSIFICATIONS
Avoud COMBC with sguid and vapor Products: Toxic, IMtaong gases may bs
isciale and reMmcve ISChargad malsnal tod in fr: 11.1 Code of Federsi Reguiations:
Notty locsl Meaith and podubon coNtol agences. . generated in fres. ORM-A
6.6 Behavior in Fire: Not pertiment -
&7 ignition Tempersture: Not flammabie 112 NAS Harard Rating for Butk Water
€8 Electrical Hazard: Not pertnent Transportation:

6.9 Buming Rate: Not flammabie Category Rating
Not Hammabie FN

[
A 53893 ar8 provucend when heated. €.10 Adtabatic Flame Temperaturs:
Data not avalatie
8,11 Stoichiometric Air 1o Fuel Ratio: !
Flre Data not avaiadle !
6.12 Flame Temperaturs: Dsta not avalable 2
1
3
2
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
YAPOR 7.1 Raactivity Witn Watec No res Other Chamicals ..o 1
IMLANNG 10 vy9s, NOSe and Twoal Water .. o
If Innaied. will causs drthcult Xeatwng, or K3 of CONSCIOUSNGSS. 7.2 Resctivity with Common Materisia: No Selt Reacton )
Mows lo rash ¥ reacacn 113 NFPA Hazard Cinssification
[ IvAQ1ING DA SIOCCAY, v AT (EaE RO " inc T i ez 'y 2
If DY aa Wy 8 CFeLrl S Savgan 7.3 Stabiltty During Trans Ststia Not tsted

T4 Meutraiizing Agents {or Ackis snd

LIGUI0 Caurtica: Nl pacurent
1FTa9nG 10 sain and Syes
H&I™UT 1 Swod b rwend 7.5 Polymerzation: Mot pacnent
ExPosure 7.6 Innibitor of Parymarization:
ot ooy
7.7 Moiar Aalio (Reactant to
Proaucty: Data not avadatig
7.8 Reactivity Group: Uata not aveiadie
12 PHYSICAL ANO CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 aum:
EHact of low Concantradons 30 aQquatc its it unknown Liqud
water May b3 dangerdus I 1 enlers water ntar2s. 122 Mokecular Weight: 165 83
Nobiry ioCal NAaith and wusite oracias,
Pollution Notty operalors of Nearty waler wilasxes, 123 Boiling Point at 1 atm:
250°F = 121°C = 334K
124  Freszing Pont
—83F = —224'C = 250 8'%
1 RESPONSE TO DISCHARGE 2 (ABEL 8 WATER POLLUTION 125 Critical Temperature:
{Se¢ Reaponse Methods Handbook) 21 Category: hone 8.1 Agustic Toxicity: Data nct availabie 857°F = 347°C = 620°K
Showse ba removed 22 Class: Not pernnent 8.2 Waterfow! Toxicity: Data not avaladie 126 Critical Preesure: Not pardneat
Chemical and physical traaiment 8.3 Blologicai Oxygen Demand (BOO 127 Specific Gravity:
None 1.63 at 20°C (hqued)
N 8.4 Food Chain Concentration Potentiat: 123 Uquid Surtace Tenson:
Nong 31.3 dynes’cm = 00312 Nm At
129 Uquid Water Interfscial Tension:
44,4 dynes/cm = 0.0444 N: T at 25°C
3. CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS 1210 Vapor (Gas) Spectfic Gravity:
3.1 CG Compatibiitty Ciass: Not irstad 4.1 Physical State (as shipped): Liqud Not peranent
32 Formula: ChC=CCh 42 Cotor Coloriess 1211 Ratio of Specific Heats of Yapor (Gasg
33 IMO/UN Desgaation: 9 571837 43 Odor Elherean nke Chioroiorm; mukdly 1116
3.4 DOT ID Mo 1837 Sweat 1212 Latent Heat of Yaporizaton:
3.5 CAS Registry No 127-18-¢ 90.2 9nu/it = 50.1 cal. g =
210 X 10% Jrkg
1213 Heat of Combustion: Not peranent
12.14  Hest of Decomposition: Not pertnent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1215 Heat of Solution: Nof perbnant
1216 Heat of Potymerization: Nol pertinant
5.1 Persons Protective Equipment For fagh vapor concentrabons use approved caruster or 9.1 Grades of Purity: Dry clearing and 1226 Heat of Fusion: Data not avalasie
ar-suDpDIIBd MASK. Chermical gogghes oF face shisks, plaste gloves. ndustnal grades: 95+ % 1226 Umiting Vaive: Daw not availabie
52 Symptoms Following Exposure: Vapor can affect central nervous system and cause anesthesia. 9.2 Storage Temoecature: Ambient 1227 Rekd Vapor Pressurs: Data not avasabee
Liqudd may ¥mate skin aftec prolonged contact. May vmata eyes bt causes no npry 9.3 nert Atmosphera: Na requirement
53 Treatment of Exposure: INHALATION: f iIness occurs, remove petent o frash ar, keep him 9.4 Venting: Pressure-vacuum

wamm and gwet, andg get medical attenton. INGESTION: mduce vormiong only on physician’s
recommendaton, EYES AND SKIN: fiush with plenty of water and get medal attenron i
wrtabon or mnjury occurs,

5.4 Threshold Umit Vaive: 50 ppm

§5 Short Term Inhslation Limita: 100 ppm tor 60 mun.

5.8 Toxicity by ingestion: Grade 2, LDss = 0.5 10 5 g/kg

5.7  Late Toxkity: None

5.8 Vapor (Gas) Irritant Charscteristics: Vapors cause a siight smartng of the eyes or thoa? it
prasent n Mmgh concentratons. The effect 18 temporary

59 Uquid or Solid lrritant Characterstica: Mwwmum hazard. If spiiled on clathing and allowsd 10

remain, may cause smarhng and reddensng of the skin.
510 Odor Threshold: 5 ppm NOTES
511 IDLH Yalue: 500 pom
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TOLUENE

TOL

10. HAZARD ASSESSMENT CODE
(See Hazard Assssament Hangbook)
A-T-U

1.1

12

13

11, HAZARD CLASSIFICATIONS

Code of Federa Reguiations:
Flammatre auea

NAS Haxard Ratng for Buik Water
Tranaportation:

Category Rating
Fre.. S~ 3
Heafth
Vagor lmtent .. 1
Licqud or Said irrrtant 1
Poisons ... 2
‘Water Poluton
Human Toxcrty .. 1
Aquadc Toxcrty 3
Aesthenc Effect _ .. - 2
Reactrity
Othar Chemscals ... 1
Water . S - &)
Sell Reacvon ... . N (4
NFPA Hazsrd Cuasiication:
Category Classificaton
Hoahth Hazars (2lu) N 2
Flammabdry (Z.2) . . k]
Foactvity (Y &uicew) bl

12 PHYSICAL AND CHEMICAL PROPERTIES

12,1 Physical State at 15°C and 1 stme
Lgud
122 Molecular Weight 92,14
123 BoWng Poirt at 1 atm:
2311°F = 11C06°C = 383.8°%
124  Freezing Point
—139°F = ~953°C = 1782°K
12.5 Critical Temoerature:
B05.4°F = 31852 = 5918°%
126 Critical Presaure:
596 1 psa = 4055 atm = 4 102
MK/ m?
127 Spectfic Gravity:
0.BS7 at 20°C (hawd)
128 Liquid Surface Tenslon
250 dyres/em = Q0290 N/m at 2C°C
129 Liquid Water intertacisl Tension:
36.1 dynes/zm = 00361 M/m at 25°C
1210 Vapor (Gas} Specific Gravity:
Not parbnent
12,11 Ratic of Specrfic Heats of Vapor (Gasy
1.089
1212 Latent Heat of Yaporzation:
155 Bru/lb = 861 cal/g =
361 X 104 g
31213 Heat of Combustion — 17,430 Bu/io
= —9686 cal/g = —4055 X 104 J/vg
1214 Heat of Decompositiorn: Not peranent
12.15 Heat of Solution: Not pertinent
12,16 Heat of Potymerzation: Not perinect
1225 Heat of Fusion: 17.17 cat/g
12.26 Umiting Yalue: Data not avaiabie
12.27 Reid Yapor Pressure: 1.1 psia

& FIRE HAZARDS {(Continued)

Common Synonyms Watery iqud Cokotass Pleasant odor & FIRE HAZARDS
Tohal - O~
o 6.1 Fash Pomnt: 40°F C.C; 55'F OC.
Metryenrol €2 Flammable Umits In A 1.27%-7%
Floats on water. Flammatie, ¥Ttating vBOO( 1s produced. 63 Fire Extinguishing Agents: Carbon doxde
or dry chemucal for wmail firas, orcnary
toam for large fres.
Stop drscnarge 1 pusshie Kevp (mOp-e Ewsy 6.4 Flire Extinguishing Agents Not to be
Shat off grvpon sources and call fve SaoartTAL . 1.
Stay g 81T USe waler soray 10 “RnOCK GOwn' vaPOr Used: Water may bo mneffectve
Avond CONLBCt with e ANd vaEor 6.5 Specisl Hazards of Combustion
Isolate ANG remove discharped matenal Producta: Not perbnent
NOSHY local hea anc paion ConNTol agences 6.5  Bahavior in Fire: Vapor @ heaver than ai
and May ravel a consclerabia distance o
. ADLE & sowrca of igmbon and fash back.
LAM L PV
Fla X v rad may 6.7  Ilgniton Tempersturs: 997°F
Vapor may expioce 4 xQrnted in an encicsad area. 6.8 Electrical Haxsrdt Class ), Group O
Wear QOggees and se/t-Conuned breatnng ap0Arats .
e e o P €9 Burming Rate: 5.7 mm/mn
Fire Water may be metiective o fre £.10 Adiadatic Flame Tempersture:
Coor exposed contaners with walsr Data not avaslabe
{Cononued)
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
VAPOR 7.9 Reactivity Wrh Water: No reacoon
IMINOG 1C eyes, nose and Meoat X
o inhaisg, will CaUSS Rausad. vormiog, headachs, diznness 72 Reactivity with Common Materais: No
rheut breathing of KoSS Of CONSITKASISS. ‘8acvon
Mov 10 Tesn an
H ReentTuin RAs SIECnD. QD AMifena. 12502000 7.3 Stabiitty During Transport Stame
1 feae T e Cult, g TYrgen 7.4 Neutrsilzing Agents tor Acrde and
LouID Caunfics, Not p=drese?
tiag e san ard aves 75 Polymerization: Not petirer t
Exposure 3 loss of corstus sy 7.6 tnnibor of Polymerzaton
- N3t parnrmnt
7.7 Molar Rato (Reactant to
Product): Cala nct svailabie
7.8 HAeactivity Group: 32
Dangarous 'C aquate e in Fagh CoAoaniasons.
Founng to shorennd
Water May 56 CangaCus Mt eniers wa'e rlanas
H MNCE*™Y WCa Tesdrth 3G welciTe ot A
Pollution NOTTY COeralens It NRarty wated v ey
1. RESPONSE TO D!SCHARGE 2. LABEL & WATER POLLUTION
(See Response Methods Handbook) 21 Category: Flammabie kquid 8.1 Aquatic Toxity:
18506 warmung-agh Sammandnty 22 Ciasa 3 1180 mqs1/96 he/sunfish/TL,/ ‘Tesh
Evacuste area wate
22 Watertow! Toxictty: Data not avadabie
8.3 Biological Orygen Demand (BOOX
0%. 5 gays; 38% (hewxr], § days
8.4 Food Chain Concentration Potentst
None
3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS
3.1 CG Compatibiity Class: ~romatc 4.1 Physicsl State (as shipped) Liquwd
Hydrocarbon 4.2 Cotor: Colonaess
3.2 Formula: CarsCHs 4.3 Odor: Pungert arnmaic, benzena-ike
33 IMO/UN Designation: 52/°294 ASVNCY, preasant
34 DOT D No. 1294
25 CAS Regstry No- 108883
5. HEALTH HAZAROS 9. SHIPPING INFORMATION
5.1 Personal Protective Equipment Ax-supphed mask. goggies of face shweid; plasoc gioves. 9.1 Grades of Purity: Research, reagent,
52 Symptoms Following Exposure: Vapors wntate ayes anc upped respiratory tract cause rraton-all 99.8 + % ndustal:
drnness, headachs, anesthesia, raspratony arest Liquid rmrtates eyes and causes dmng of contans 94 + %, with 5% xytene and
KN It aspwated. CaUSes coughng, QaggIng, distress. and Py deveioping puimonary edema small smounts of benzens and
11 Ingasted causas vommng, gnpng. DIAThea, depressed respwabon nonaromanc hydrocarbons; 90/ 120
53  Treatment of Exposurs: INHALATION: remove to fresh aw, give artficial respication and oxygen less pwa than indusmal
1 needad, caill a doctor INGESTION. do NOT nduce vormting: call a doctor. EYES: fush with 9.2 Storsge Temperature: Amowmnt
water 10 at i8ast 15 mwn, SKIN: wipe off, wash with scap and water 9.3 Inert Atmosphere: No requrament
5.4 Theeshoit Limit Yaive: 100 ppm 9.4 Venting: Open (Rame arester) or
S5 Short Term Inhatation Limita: 600 pem for 30 min pressure-vacuum
56 Touwcity by ingestion: Grade 2 L0wa = 0.510 5 g/kg
5.7 Late Yoxicity, Kudngy and iver damage may oliow sngeston.
53 Vapor (Gas) irritant Characteristica: YapOrs cause a shght smarng of the eyes or raspratory
systam 1 preset it hgh concentrabons. Tha eftect is tlamporary
59 Uquid or Solid leritant Charactedstics: Miownum hazard. i spdied on clotwng and allowed to
remar, may cause smarung and reddening of the smn.
510 Odor Threshokt: 0.17 ppm
§.11 IDLH Vaive: 2,000 pom 811 Stolchiomatric Alr to Fuel Ratio: Dals not available
8.12 Flame Temperature: Dsta not availabie
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TRICHLOROETHYLENE

TCL

Common Synonyme Watery houd Colorless Sweet odor & FIRE HAZARDS 10.  HAZARD ASSESSMENT CODE
;M Algylen 8.1  Flash Point 90°F C.C.; practcalty (See Hazard Assessment Handbook)
Chiorylen . 0 water, Kritat i nonflammable A-X-Y
iy ol Sk - biatiog vapor is produced. 62 Fammable Limits in Ak 8.0%-10.5%

Trichiorasn; Triene €3 Fire Extinguishing Agents: Water fog
&4 Fire Extinguishing Agents Not to be
Stop discharge i possblo Koop poopb away. Usect: Not partinent 1L HAZARD CLASSIFICATIONS
g:‘ﬂ COMACH with Susd and 835 Special Hazards of Combustion
b wmm‘w material Products: Toxic and imitating pases ars 11.1 Code of Federai Regulations:
Notity local health and polvtion control agencies. produced in fire situstions. ORM-A -
6.8  Bahavior in Fire: Not pertinent 112 NAS Hazard Rating for Bulk Water
&7 ignition Temperature: 770°F Traneportation:
6.9 Electrical Hazard: Not pertinent Category Rating
Combustible. '
POISONOUS GASES ARE PRODUCED IN FIRE. 6.9  Buming Rate: Not pertinent
Wear and seff-contained braathing apparatus. 6.10 Adiabatic Flame Temperature:
' with dry chemical, carbon diode, or foarm. Data not svaiable Vapor iAo 1
Fire 8.11 Stoichiometric Air to Fuet Ratioc
Data not avadsble
£.12 Fiame Temperaturs: Data not svadable
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
YAPOR -
WW 1o eyes, and throat. 7.1 Asactivity With Water: No reaction
Mwﬁmmmmmmm 72 Reactivity with Common Materials: No
loss of consciousness. reaction
Mon 0 fresh air. 7.3 Stability During Tranaport: Stabie
It breathing has stopped, anttficial respiration.
nmmuaﬂunng?m 7.4 Neutrsitzing Agents for Acids and
uouIp Caustica: Nol perbnent
hritating to skin and eyes. 7.5 Polymarization: Not pertnent
Exposure H xw;ﬂnz:d will cause nausea, vormitng, ditficult breathing, 7.8 Inhibhor of Potymerization:
of consciousness.
Not pertinent
Remove contammnated and shoes.
Flush affected areas WM of water. 7.7 Motar Ratio (Resctant to
IF IN EYES, hoid eyshds Dpen and filush with plenty of water. Productk Data not available
iF SWALLOWEDlndmnOONSCJOUS, have wctim drink water 78 R 36
ik and have victim induce vommrzu g enctivity Group:
3 SWALLOWED and vichm s UNCONSCH S OR HAVING CON-
YULSIONS, do nothing except keep vichm warm.
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atrx
Effect of low concentrabons on aquabic kfe is unknown. Uuaid
May be dangerous if it enters water intakes.
Water Moty rocal and e officialn 122 Molecular Weight 131,39
Pollution Notity operators of nearby water intakea. 123 Boiling Point at 1 atm:
189°F wm 87°C = 360°K
124 Freezing Point
—123.5°F = —884°C = 1868°K
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125 Critical Temperature: Not pertinent
(See Response Methods Handbook) 2.1 Category: None B.1 Agustic Toxicity: 126  Critical Pressurs: Not pertinent
Should be removed 2.2 Class: Not pertinent 660 mg/1/40 te/daphnia/kill/ fresh 127  Specific Gravity:
Chemical and physical weatment water 1.48 at 20°C {(iquad)
82 Watesrfowl Toxicity: Data not available 128  Liquid Surface Tenslon:
&3 Biological Oxygen Demand (BOD) 29.3 dynes/cm = 0.0203 N/m at 20°C
Data not avalable 129  Uquid Water Jrterfacial Tension
84 Food Chain Concentration Potentiat 34.5 dynes/cm = 0.0345 N/m st 24°C
None 12.10 Vapor (Gas) Specific Gravity: 4.5
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1211 Ratio of Specific Heats of Yapor (Gask
31 CQ Compaetibiiity Clasx Halogenated 4.1 Physical State (as shipped) Liqud 1.118
hydrocarbon 42 Color: Colortess 1212 Latent Hest of Vaporization:
32 Formuix CHCl=CCh 4.3 Odor: Chioroform-ike; ethereal 100 Btu/lb = 572 cal/g =
33 WO/UN Designation: 8.0/1710 2.4 X 10% Jikg :
3.4 DOTID No. 1710 1213 Heat of Combustion: Not pertinent
3.5 CAS Registry No= 79-01-6 12.14 MMWMNPKW
1215 Heat of Sokstor: Not pertihent
12.16 Hest of Polymerization: Not pertinent
1225 Heat of Fusion: Deta not avaiable
5. HEALTH R 9. SHIPPING INFORMATION
HAZARDS 1226 Limiting Yakue: Data not svailable
[ 8] Organic vapor-acid gas canister; self-contained breathing 9.1 Grades of Purity: Technical; dry cleaning: 1227 Reid Vapor Pressurs: 2.5 peia
wuhmmawmw@nhfymlmm degreasing; extracton
necprene safety shoas; Neoprense suit of apron for splash protection. 9.2 Storage Tempersture: Ambient
$2 Symptoms Following Exposure: INHALATION: symptoms range from irtation of the nose and 8.3 Inert Atmosphers: NG requirement
throat 10 nausea, an attitude of imesponsibility, bhured vision, and finally disturbance of central 9.4 Venting: Pressure-vacuum
Nervous system resulting In cardiac taiure. Chronic expoSUNS My CAUSS Organic injury.
INGESTION: symptoms similas to inhelation. SKIN: defatting action ¢an cause dermatitis. EYES:
siightly iritating sensation and lachrymabon.
53  Trestm of E Do NOT ik i or ; get medical attention for
all cases of overexposure. INHALATION: remove victim (o fresh air; it necessary, apply artificial
respiration and/or adrmenister oxygen. INGESTION: have victim drink water and induce vomiting;
repeal ttrees times: then give 1 tablespoon apsom salts in water, EYES: flush thoroughly with
water. SKIN: wash thoroughly with soap and wamm water.
5.4 Threshoid Limit Value: S0 ppm
55 Short Term Inhalation Umits: 200 ppm for 30 min.
5.6 Toxicity by Ingestior: Grade 3; LDso = 50 to 500 mg/kg
5.7 Late Toxicity: Data not availabia NOTES
58 Vapor (Gas) liritant Charscteristicss Vapors causs a shight smarting of the eyes or respiratory
system if present in high concentrations. The effect is lemporary.
5.9 Uquid or Solid Irrftant Charactertstica:  Minimum hazard. If spdied on clothing and allowed 1o

remain, may cause smarting and reddening of the skin.
.10 Odor Threshokt 50 pom
1DLH Value: 1,000 ppm

ne OB oRFI-HAF #0625
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VINYL CHLORIDE

VCM

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

11, HAZARD CLASSIFICATIONS
11.1  Code of Federal Reguiations:
Fismmable gas
112 NAS Hazard Rating for Bulk Water

Common Synonyms Gas Coloriess Sweel odor 6. FIRE HAZARDS

W &1 Fash Point —110°F O.C.

Vil C Monomer €2 Flammabie Limits in Air: 4%-26%

En Uasd waf&u‘-‘:’p’mw imatng 6.3  Fire Extinguishing Agents: For small fires
use dry chemical or carbon dioxide. For
large fires 3i0p fiow of gas. Cool axposed

Stop discharpe # possiie. Keep peopie swey. containers with water.
Shut oft sources and call firs department.
SuymLum 10 “knock down™ vepor. 64 Pirs Extinguishing Agents Not I be
Evecuste area in case ol large Used: Not partinent
Avoid contact with quid and vapor 65  Special Hazards of Combustion
Yodty local heatth and polion conrol agencies Products: Forms highy 10xc combuston
products such &s hydrogen chiorde,
ph nic, and carbon
FLAMMABLE, &8 Behavior In Firec may n
POISONOUS GAS 1S PRODUCED IN FIRE. Coneaner may wxplode
Fhswumngavtlmayoeul fira. Gas is hagvier than ax and may
— My sxplode H gnitad o et e travel considerabie distance 10 & source
Fire Cool exposed containers protect men effecting shutof! with water. of ignition and flesh back
Stop fiow of gas ¥ possiie. 6.7  ignition Temperaturs: 882°F
t—— Lot vy
Extinguish small fires with dry chemical. 64 Electrical Hazarct Class |, Group D
6.9 Buming Rate: 4.3 mm/mn
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
::“POR o e 7.3 Reactivity With Water: No reaction
eyos, Nose, throa
nﬁ?;amuc&mMumuumm 72 Reactivity with Common Materials: No
1o fresh wr. reaction
- gon.
: :::M :n ”M arthoal respiral 73 St T
LQuID 7.4 Neulralizing Agents for Acids and
wtﬁ“ frostixte Caustica: Not pertrent
affected areas with plenty ol water. e
DO NOT RUB AFFECTED ARZ&S 7.5 Polymerizatiorc Polymerizas in presencs
Exposure of ax. sunbght, or heat uniess siabized
by i
7.8 Inhibitor of Polymerizstion:
Not normally used except when hgh
ternparanres are expected. Then
40-100 ppm of phenot used.
7.7 Molar Ratic (Reactsnl 1o
Productk Data not avaiable
7.8 Reactivity Group: 35
Nol harmtul 10 aquatc hfe
Water
Pollution
t. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
{Ses Response Methods Handbook) 2.1 Category. Flammable gas 8.1 Aquatic Toxicity:
Issue warming-high flammability 2.2 Clasx 2 None
Evacuate area 8.2 Waterfowi Toxicity: None
8.3 Biological Oxygen Demand (BOD)
None
8.4 Food Chaln Concentration Potentiat
None
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

11 CG Compatiblity Ciasx Virryl halides 41 Physical State (as shipped):

32 Formule: CHa=CHC! Liquefied comprassed gas

A3 IMO/UN Designation: 2.0/1086 42 Color: Coloriess

34 DOT 1D No: 1088 4.3 Odor: Pleasant, sweet

3.5 CAS Reglistry No. 75014

5. HEALTH HAZARDS 9. SHIPPING INFORMATION

(S Protecth Rubber gioves and shoes; gas-tight goggles: Organic vapor 8.1 Grades of Purlty: Commarcial or technical
canister of salf-Contuned treathing sppanatus. 99+ %

.2 Symptoms Following Exposure: (NHALATION: high cor cause t 92 Storsge Tempersture Under pressurs;
wmmSKlemhmmmMM(mmmmwmlw ambient At atm. pressure; low
amounts of liquid evaporata. ) . 9.3 Inert Atmosphers: No requirement

53  Yreatment of Exposurs: INHALATION: remove patent to frash air and keep him quiet and warm; 9.4 Yenting: Under pressure; salety rebet Al
call a doctor; give ariificial respiration it braathing stops. EYES AND SKIN: flush with !x.my of AU Pressure; pressure-vacuum
water for at loast 15 min.; for eyes, get medical attention; remove contaminated clothing.

54 Thweshoid (mit Vaive: 5 ppm

£S5  Short Term inhalation Limitsc 500 ppm for 5 min.

58 Toxicity by Ingestion: Nol pertinent

5.7 Late Toxicity: Chronic axposure may Cause Wiver damage.

S8  Vapor (Gas) irrftant Characteristica: Vapors cause moderals initation such thal personnel wil
find high concentrations unpleasant. The sHect 13 lemporary.

59 Uquid or Soiid lrritant Characteristics: Minwmum hazard. if spiled on clothing and allowed 1o

s1

remain, may causs smasting and reddening of skin. May cause frostbite.
5.10 Odor Threshokt 260 ppm

1 IDLH Value: Dala not evalable

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical Suate at 15°C and 1 atre
Gas

122 Molecular Weight £2.50
123  Bodling Point at 1 atm:
72F = 138°C = 259 4°K
124 Freezing Point
—244 8°F = —1538°C = —119.4°K
125  Critical Temperaturs:
J17.1°F = 158.4°C = 431.6°K
128 Critical Pressursc

T7S peia = 527 atm = 5.34 MN/m*
Specific Gravity:

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

16.0 dynes/crm = 0.0160 N/m af 25°C
Uquid Water intertacial Tensior: (esl}
30 gynes/cm = 0.00 N/m at 20°C

1210 Vapor (Gas) Specific Geavity: 2.2
1211 Rato of Specific Heats of Vapor (Gasy
1.188
12.12 tLatent Heat of Yaportxation:
160 Btw/lb = 68 cal/g =
3.7 X 10" J/kg
12.13 Meat of Combustion: —8136 B/b
- —4520 cal/g = —189.1 X 10¢ J/kg
12.14  Heat of Decomposition: Not pertinent
1215 Hest of Sokstion: Not pertinent
1218 Heat of Polymertzatiors —729 B/
- —405 cal/g = 1695 X 10* J/kg
1125 Hest of Fusiom: 18.14 cal/g
1228 Limiting Valus: Dats not avaiable
1227 Reid Yapor Pressure: 75 psia

127

128

129

a1
612

6. FIRE RAZARDS (Continued)
610 Adiabatic Flame Temperaturs: Dala not avaiable

Stoichtometric Air to Fuel Ratio: 5.490 (Est)

Flame Temperature: Data nol avalable

Kb NEB[SRFI-HSR #0258
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m-XYLENE

XLM

10, HAZARD ASSESSMENT CODE

(See Hxzard Assessment Handbook)

A-T-U

11.  HAZARD CLASSIFICATIONS

Code of Federal Regulations:
Flammabile Squid

NAS Haxard Rating for Bullk Water
Transportstion:

Selft Reaction...—. ... 0
NFPA Hazard Classification:

Category Classification
Heaith Hazard (Bhe) ..o . 2
F Wity (Red) 3
R ity (Ysllow) [}

Common Synonyms Watery liquid Colortess Sweet odor 6 FIRE HAZARDS
1, 3-Dimethytbenzens
Xylol €1 Fash Point: 84°F C.C.
s €2 Flammable Umits in Alr: 1.1%-8.4%
Flosts on water. Flammabie, imitaling vapor is produced. 63 FweE IS oy
chemical, or carbon dicdde
8.4 Firs Extinguishing Agents Not to be
wwlw-xwmm. Usedt Water may be ineffective.
fire department. 65 Special Hazarde of Combustion
m?ﬂmmwwm Products: Not pertinent 1.1
h remcve ddcharged material
Notty kocal haarth and pofiason conral sgencies. 88 Behavior in Firs: Vapor is heavier than air
and may wavel considerable distance Yo a| 112
source of igniton and flash back.
47 Ignition Tempersture: 988°F
FLAMMABLE
Flashback slong vapor 63 Electrical Hazard: Class |, Group D
Vvormtynwlodolﬁomadhlnd\doudm &9 Buming Rate: 5.8 mm/min.
Wear -“'m‘ 810 Adisbatic Flame Temperaturs:
—— Extnguish MMWumm Data not svaiatie
wi active on
Fire Coor pimed oo o e 811 Stolchiometric Ak to Fuet Ratic:
— Deta not avalable
6.12 Fame Tempersture Deta not available
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR .
. o . and v 7.1 Reectivity With Water: No resction
it inhaled, wil cause headache, drtficult breathing, or loss of 72 Reactivity with Common Materiaix: No
CONSCIOUsnass. reActon
13
Move 1o fresh ai. 73 Stabity During Traneport: Stable !
It breathing has stopped. give sstfcial reapiration. 7.4 Neutrsitzing Agents for Acids and
It breathing is dificult, prve oxygen.
Luauo Causticss Not pertinent
lritabng to skin and eyes. 7.5 Polymertzatiorz Not pertnent
Exposure 1t ywallowed, witl Causs nausea, YOmiting, of koss Of CONSGOUSNBSS. 74 inhibttor of Polymertzation:
Rmc'fconumlodmg‘o;:n\gﬂdm Not pertinent
atfected areas waler Moler Ratio (Resctant
IF IN EYES, hokS eyeids "wwmmmanm 77 [ to
:stmoweommnmscms have vichm drink water Producty: Data not avedable
DONOT!NDUCEVOMI’T!NGV e R %
12
121
HARMFUL TQ AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Fodngtoshotem
Water May be dangerous if it enters water intakes. 122
Notity local hesith and wikdie officials. 23
Pollution Notly operaiors of neartry water intakes.
124
1. RESPONSE TO DISCHARGE 2 LABEL 3. WATER POLLUTION 125
{See d ] 2.1 Category: Flammable kquid .1 Aguatic Toxicity:
22 Cissx 3 22 pom/ 96 he/Diuegil/ T, /tresh waler 2.

Issue warning-high flammabiity
Evacuate area
Should be removed

Chemical and physical treatment

4. OBSERVABLE CHARACTERISTICS
Physical State (ss shipped): Liquid

3. CHEMICAL DESIGNATIONS

CG Compatibitity Clees: Aromatc 4.1

S}

i

[ %]

Watertow! Toxicity: Data not svaiable

Bioiogical Oxygen Demand (BOOX
0 /b, 5 days; 0% (theor.), 8 days

Food Chain Concentration Patentiak
Data not svailabie

127

PHYSICAL AND CHEMICAL PROPERTIES

Physical State at 15°C and 1 st
Uquid
Molecular Weight: 108.16
Bolng Point st 1 atnx
269.4°F = 131.9°C = 405.1°K
Freazing Point:
—542°F w —47.9°C = 225.3°K
Critical Temperature:
C50.8°F = 343.8°C = 617.0°K
Critical Pressurs:
5138 stm = 34.95 pia = 3.540
MN/m?
Specific Gravity:
0.864 at 20°C flicuic)
Uquid Surface Tension:
28.8 dynes/cm = 0.0286 N/m st 20°C
Uiquid Water intertacial Tenstorn:
36.4 dynes/cm = 0.0384 N/m at 30°C

Hydrocarbon 42 Color: Cokrless 1210 Vapor (Gas) Specific Gravity:
32 Formula: mCeHs(CHs) 43 Odor: Like berzene; characteristic aromatic Not pertinent
3.3 TMO/UN Designation: 3.2/1307 1211 Ratio of Specific Hests of Yapor (Gaes)
3.4 DOTID Nox 1307 1.071
35 CAS Registry No: 108-38-3 1212 Latent Heat of Vaportzation:
147 Ba/b = 81.9 cal/g =
343 X 10* J/kg
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1213 Heat of Combustion: —17,554 Buv/b =
—Q752.4 cal/g = 40831 X 10* J/kg
51 Personal Protective Equipment: Approved canister or ai-suppiied mask; goggles of tace shiek:; 3.1 Grades of Purity: Researcit $9.59%; 1214 Heat of Decomposition: Not pertinent
ptuﬁcmundboon Pure: 90.9%; Technicat 98.2% 1215 Heat of Sokstiorz Not pertinent
52 #: Vapors cause headache and dizziness. Liquid irritates eyes and 2.2 Storsge Temperature: Ambient 1216 Meat of Polymertzationr Not partinent
-ﬁnnmmmmmmmmwwmm 2.3 Inect Atmosphers: No requirsment 1225 Heat of Fusion: 26.01 cal/g
adema. If ingested, causes nausea. yomiing, cramps, headache, and coma; can be fatal. Kidney 9.4 Venting: Open (flame arrester) or 1228 Limiting Value Duta not avalable
and Iver damaga can oco. pressure-vacuum 1227 Rekd Yapor Pressure: 0.34 psia
53  Trestment of Exposurs: INHALATION: remove 1o fresh air, administer artificied respiration and
cuxypen it required: cal & doctor. INGESTION: do NOT induce vomiting: call a doctor. EYES:
flush with water for at least 15 min. SKIN: wipe off, wash with soap and water.
54  Threehoid Limit Value: 100 ppm
55  Short Term Inhalation Limits 300 ppm for 30 min.
58 Toxicity by Ingestion: Grade 3; LDss = 50 to 500 g/kg
S7 Late Toxicity: Kidhey and liver damage.
58 Vapor (Gas) kiritant Characteristics: Vapors cause s siight smarting of the eyes o respiratory
system i present In high concentrations. The effect is temporary.
5.9  Uquid or Soik irrftant Charscteristica: Minimum hazard. If spilied on clothing and aliowed to NOTES

remain, May cause smarting and reddening of the skin.
5.10 Odor Theeshokt 0.05 ppm
511 IDLH Value: 10,000 ppm
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o-XYLENE

XLO

Common Synonyms Watery hqud Coloriess Sweet odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
1 2 Dimetryibenzene 8.1  Flash Point 63°F CC.. 75°F OC. (See Hazard Aseessment Handbook)
B y . 82 Flammable Limits in Aln 1.1%-7.0% A-T-U
Floats on water. Flammable, imitating vapor is produced. €3 Fre Extinguishing Agents: Foam, dry
chermical, or carbon diaxide
&4 Fire Extinguishing Agents Not to be
Siop dacrarge ¥ posuble. Keep Dacple awey. Used: Water may be ineffective. 11 HAZARD CLASSIFICATIONS
voidheofm iquict o o 11.1 Code of Feceral Reguia
A with and vapor. * - X tone:
tsolate and remove material. MNO‘W\( . . Flammable liquid
Notify local heatth and poliution control agencies. 48 Behavior in Fire Vapor is heavier than air
and may travel considerable distance to a| 112 NAS Hazard Rating for Bulk Water
source of iNiton and flash back.
€7 Ignition Temperaturs: 689°F
FLAMMABLE
Flashback along vapor trail may occur. 68 Electrical Hazard: Class [, Grow D
Vapor may spiode it ignited in an enclosed wea. 6.9 Burmning Rate: 5.8 mm/min
Wewr uﬂ-comnn.d breathing spparatus. Soride 6.10 Adisbatic Flame Temperaturs:
with foam, dry or carbon . adable
Flre wn- may be inetfective on fire. Data not av
Cool exposed containers with water. 6.11 Stoichiometric Alr 1o Fuel Ratia:
Data not available
812 Flame Temperature Data not available
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR Y
imitating to and 7.3 Reactivity With Water: No reaction
nmmwmmwnmmuumam 7.2 Reactivity with Common Materiats: No
of consciousness. resction
Move 1o fresh ar. 7.3 Stabliity During Transport: Stable
Hf breathing has stopped, artficial respiration.
Nbrum-denwu?mm 74 Neutrsiizing Agents for Acide and
LIGUID Caustics: Not pertinentt
‘"’“W 10 3kin and syes. 75 Potymerization: Not pertinent
Exposure it swalowed, wil cause nauses, vomiting, o ko3s of 7.8 Inhibitor ot Polymerization:
CONICIOUSNBsY. §
Not pertinert
Remove contarmmnated Ciol and shoes.
Flush affected aress with ptomym of water. 7.7 Moisr Ratio (Reactant o
IF IN EYES, hold eyshds open and flush with plenty of water. Product) Data not available
WF SWALLOWED and victim is CONSCIOUS, have victirn orink water 78 Reactivity Group: 32
Do NOT INDUCE VOMITING.
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atrc
?uwlolouancmonmghoonomnm Liquid
ouhng to shorel
Water May be dangerous 1t it enters water intakea. 122 Molecular Weight: 108.16
Pollution Notity local health and wildide officials. 123 Boliing Point st 1 atm:
Notity operstors of nearby water intakes. 291.9°F = 144.4°C = 417 6°K
124 Freezing Point
—13.3°F = —25.2°C = 248.0°K
1 RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION 125 Crivical Temparaturs:
(See Response Methods Handbook) 2.1 Category: Flammable liquid 8.1 Aquatic Toxicity: 674.8°F = 357.1°C = 630.3°K
tssue waming-high Rammabiity 22 Class: 3 > 100 mg/1/96 he/D. magna/TiL,/fresh 126 Critical Pressurs:
Evecuate arss water 541.5 atm = 36.84 psia = 1.732
Should be removed 8.2 Waterfowl Toxicity: Data not available MN/m*
Chemical and phrysical treatment 8.3 Blological Oxygen Demand (BODx 1227 Specific Gravity:
0 b/t 5 days; 25% (theor.), B days 0.880 at 20°C (hquid)
84 Food Chain Concentrztion Potentiak 128 Liguid Surface Tension:
Dala not svaiable 3053 om = 0.03053 N/m at
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 3038 ymes/
A1 CG Compatibility Class: Aromabc 4.1 Physical State (a3 shipped): Liquid 129 Uquid Water intertacial Tension:
Hydrocarbon 4.2 Color: Colorless 36.06 dynes/cm = 0.03606 N/m at
3.2 Formula: 0-CeHe(CHa)a 4.3 Odor: Benzene-iike; characteristic aromatic 20°C
3.3 WMO/UN Designation: 3.2/1307 1210 Vapor (Gas] Specific Gravity:
A4 DOV ID Mo 1307 Not perinent
3.5 CAS Registry No: 85-47-6 12.11 Ratio of Specific Heats of Vapor (Gask
1.068
1212 Latent Heat of Yaporizstion:
5 HEALTH HAZARDS 9. SHIPPING INFORMATION ;‘4‘7 ?‘1/; J-/:"—’ cal/g ~
z 9
5t Approved canister of ar-supphed mask; Qoggles or face shieid: 9.1 Graces of Purlty: Research: 99.99%; 12,13 Heat of Combustion: —17.558 B/ =
plastc gioves and boots. Purec 99.7%; Commercial: 95+ % 87547 cal/g = —408.41 X 10° J/kg
s2 9 Exp : Vapors cause headache and dizziness. Liquid imitates eyes and 92 Storage Temperature: Ambient 12,14 Hest of Decomposition: Not pertinent
m"mmnwmmm-mmmwmmm 9.3 Inert Abnosphere: No reacton 1215 Heat of Solution: Not pertinent
edema. If ingested, causes nausea, vomiting, cramps, headache, and coma. Can be fatal. 9.4 Venting: Open (flame arresier} or 12.18  Heat of Polymertzation: Not pertinent
¥idnoy and ver damage can ocour. pressure-vacuum 1225 Heat of Fusion: 30.84 cal/g
53  Treatment of Exposurs: INHALATION: remove to resh mr; administer anificial respiration and 1226 LUmiting Yalue: Data not svaiabie
uxywﬁrmutcalaﬁoctothGESﬂON:mNOvaqullm.D‘E& 1227 Reid Vapor Pressure: 0.28 psia
fush with water for st least 15 min. SKIN: wipe off, wash with soap and water.
54  Threshold Limit Vajue: 100 pom
55 Short Term Inhalation Umitss 300 ppm for 30 mwn.
58 Toxicity by ingestiorr Grade 3: LDss = 50 10 500 mg/kg
5.7 Late Toxiclty: Kiiney and kver damage.
58 Vapor (Gasj irritant Charscteristics: Vapors Cause & sight smarting of the eyes or respiratory
system if present in high concentrabons. The effect is temporary.
59 Liquid or Solid Irrilant Characteristica: Minimum hazard. i spifted on clothing and sowed 1o
remain, may cause smarbng and reddening of the skin. NOTES
5.10 Odor Threshoit: 0.05 ppm
511 IDLK Vaiue: 10,000 ppm
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p-XYLENE

XLP

Common Synonyms Watery bqukd Colkorless Sweet odor £ FIRE HAZARDS 10, HAZARD ASSESSMENT CODE
, 4-Dimethylbenzone
)‘(ytd &1  Pash Point: 81°F C.C (See Hazard Asssssment Handbook)
. . 42 Fammable Limits in A 1.1%-8.6% A-T4S
Floats . Flammable, initating vapor is produced.
Mooy S - €3 Fire Extinguishing Agents: Foam, dry
chemical, or carton diaxide
64 Fue Extinguishing Agents Not to be
dscharge it possibie. Keep peopie awsy. Used: Water be ineftective. HAZARD CLASSIFICA;
Avudheomacl with Squad end €5 Specisl mm: Combustion 1 TIoKS
vapor.
Isolste and remove discharged matarial, Products: Not pertinent 1.1 Code of Federal Regulations:
Notty jocal health and pofution sgencies. &8 Behavior in Fire: Vapor I heavier than air Flammable Bquid
and mey travel considerabie diatance 1o a| 112 NAS Hazard Rating for Buik Water
source of ignition and flash back. Traneportation:
13 Category Pating
FLAMMABLE 47 igniton Tempersturs: 370" e 3
68 Elactrical Hazard: Cass |, Group D
anwmmlw.dnmwm 6.9  Burning Rete: 5.8 mm/min. “‘;""
0,10 Adiabetic Flame Tempersture: 2000 WTHA, oo 1
— mmayw:ymm .
Fire Water may be ingtfectve on Data not svakabie ‘-‘P‘“"sw'"m———— 1
—— m‘"""""’“"’ €11 Stoichiometric Alr to Fuel Ratic: Powmors. 2
Deata not avaidabie Watar Polution
012 Fame Temperature: Data not avaiable Human Tendcity. 1
Aquatc Todclty e o 3
Assthetic Effect 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reactvity
VAPOR Other Chamicals . 1
Writating 10 and throat. 7.1 Rsactivity With Water: No reaction Water °
i inhaled, wil cause dizoness, dificut breathing, or 72 Rsactvity with Common Materiaie No Ser
loss of ' reaction leacton oo 0
Move 1o tresh ax. 113 NFPA Hazard Classification:
i breathing has topped, give Astificial respication. 7.3 Stabitty During Transport: Stable
it breathing i difficuit, give oxygen. 7.4  Neutraitzing Agents for Acids and Category
. MW(BM)____._._. 2
uauip Caustics: Not pernent Red) 2
In-ruhnqw-knmdm 7.3 Potymertzation: Not pertinert
EXPOSUI'Q ¥ wwaliowed, wik nausea, Yomiting, 03 of CONBGIUINEsY. 74 Whibitor of Polymertostion: y (Yohow) o
Rmmmleodommdm
F\nhnnacﬂodumwmplmwun\u Nat pertinent
IF IN EYES, hold m&dsoponlndwwmpbn'ydnlu 7.7 Moier Ratio (Resctant to
lFSwALLOWEDmdvmnCONSOOUS WiChm drink water Product: Data not svaiable
DONOT INDUCE VOMITING. 78 Reactivity Group: 32
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atmc
HARMPUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Ligud
oulng to
Water M 58 o 1 octoa water itaken 122 Molecular Weight: 106,18
wiighie officialy. 123 Bolling Point at 1 st
_P_o_ll_u_t_w_n_ Notly operators of nearby water intakes. 280.9°F = 138.3°C = 4115
124 Freexing Point:
55.9°F = 13.3°C = 2885°'K
1. RESPONSE TO DISCHARGE 2. LABEL 8 WATER POLLUTION 125 1
(See Methods H ) 21 Category: Flammabie bquid 1 Agquatic Toxcity: B48.4°F w JUIOC = $162°K
issue waming-high ammabiity 22 Clasx 3 22 ppmM/06 hr/bluegll/TL, / fresh water 128 Critical Preasurs:
Evacuste area 8.2 Waterfowi Toxicity: Deta not avaiable 509.4 atm = 34.65 psis = 3.510
Shouki be removed 4.3 Biological Oxygen Demand (BODX MN/m*
Chemical and phrysical treatment 0 b/bin 5 days 127  Specific Gravity:
%4 Food Chain Concenration Potentiak 0.881 at 20°C (lquid)
Duta not avaiadie 128 Liquid Surtece Yension:
28.3 dynes/cm = 0.0283 N/m #t 20°C
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 129 Uquid Water interfacial Tenel
A1 CG Compatibliity Classe: Aromatic 41 Physical State (as shipped) Liquid 37.8 dynes/cm = 0.0378 N/m at 20°C
Hydrocarbon 4.2 Coior: Colorless 1210 Vapor (Gas) Specifiic Gravity:
32 Formuia p-CaHe(CHils 4.3 Odor: Like benzens; charactenstic aromatic HNot pertinent
33 IMO/UN Designstion: 3.2/1307 1211 Ratio of Specific Heats of Vapor (Gask
34 DOTID No: 1307 1071
3.5 CAS Registry No. 106-42-3 1212 Latent Heet of Vaportzation:
150 B/l = B1 cal/g =
34X 108 Jikg
5. HEALTH HAZARDS 3 SHIPPING INFORMATION 1213 Heet of Combustion: 17,558 Bu/b =
” —9754.7 cal/g = —408.41 X 10* J/kg
5t Protective E A canister or air-suppled mask; goggies of (ace shiskt 8.1 Grades of Purity: Research: 99.09%; 1214 Hest of Decomposition: Not partinent
tastic gioves and boots Pure: 99.8%; Technica: 99.0% 1215 HMest of Sohstion: Not pertinent
82 Y Vapors cause headache s dirsness. Uquid iritates eyes and 92 Storage Temperaturs: Ambient 12.18  Hest of Polymertzation: Not pertinent
s, 1 taken Into hinga. causas severe cougfing. chetress, and rapidy developing pulmonery 0.3 inert Atmosphecs: Na requirement 1225 Meat of Fusion: 37.53 cal/g
edema. if ingested, causes neusea. vomiting, cramps, headachs, and coma. Can be fatal. 9.4 Yenting: Open (flame arrestar) or 1226 Limiting Value: Dats not aveilabie
Kidney and liver damage can ocar, PrEssure-yacuum 1227 Reid Yapor Pressurs: 0.34 psis
53 Treatment of Exposure: INHALATION: remove to fresh air, administer artificisl respiration snd
oxygen i required; calt a doctor, INGESTION: do NOT induce vomiting: caXl » doctor. EYES:
fush with water for af lsast 15 min. SKIN: wips off, wash with soap and water.
5.4 Threshold Limit Value: 100 ppm
K5 Short Term inhalation Limitss 300 ppm for 30 min.
S8 Toxiity by Ingestiorc Grade J; LDse = 50 10 500 mg/kg
37 Late Toxichy: Kidney and iver danage.
S8 Vapor (Gas) kritant Characteriaticas Vapors Cause & siight smarting of the eyas or respiratory
systam if present in high concantrations. The effect la temporary.
5.9 Liquid or Solid Irrftant Characteristica: Minimum hazard. If spdled on clothing and afiowsd lo
remain, Mey ceuse smarting and reddening of the akin. NOTES
510 Odor Threshold 0.05 ppm

st

DL Yalue: 10,000 pmm
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5.0 SITE CONTROL

5.1 ZONATION. The general zonation protocols that should be employed at
hazardous waste sites are described in Chapter 8.0 of the CLEAN HASP (see
Appendix A). The site-specific zonation that will be used for this project is
described as follows.

The site will divided into three zones: (1) the work area, considered the
Exclusion Zone; /7) a perimeter area serving as the Support Zone; and (3) an area
for decontaminat.:n, called the Contamination Reduction Zone (CRZ).

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

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

The air horn will be kept in the Exclusion Zone or Support Zone.

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

. Work and sampling will be conducted initially in Level D clothing
and equipment.

KB_STE11.HSP
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6.0 DECONTAMINATION AND DISPOSAL

All persomnmel and/or equipment leaving contaminated areas of the site will be
subject to decontamination, which will take place in the CRZ. General
decontamination practices used during ABB-ES projects are described in Chapter
13.0 of the CLEAN HASP.

6.1 PERSONNEL, DBECONTAMINATION. All personnel will follow standard
decontamination practices when leaving hazardous waste sites, including proper
decontamination, removal, and disposal of personal protective equipment (PPE) and
tools. Personal protection levels for decontamination will correspond with the
level of protection used during the field activity. Figure 6-1 illustrates a
typical decontamination station for level B PPE. Decontamination procedures for
level D PPE is minimal with workers doing their own decontaminating.

6.1.1 Small Equipment Decontamination Small equipment will be protected from
contamination as much as possible by keeping the equipment covered when at the
site and placing the equipment on plastic sheeting, not the ground. Sampling
equipment used at the site will be used only once or will be field cleaned
between samples in accordance with USEPA Region IV Standard Operating Procedures
(SOPs) (USEPA, 1991).

6.1.2 Heavy Equipment Decontamination Drilling rigs and other heavy equipment
will be cleaned with high-pressure water or steam. Loose material will be
removed with a brush. Downhole tools and heavy equipment will be decontaminated
in accordance with USEPA Region IV SOPs.

A decontamination pad will be constructed adjacent to the site to allow
collection of decontamination fluids (see Figure 3-5).

6.2 COLLECTION AND DISPOSAL OF INVESTIGATION-DERIVED WASTES. Investigation-
derived wastes (IDW) associated with the field program include: (1) soil
cuttings, (2) drilling mud, (3) groundwater from development and purging, and (4)
decontamination water.

Soil cuttings and drilling mud generated during the investigation will be
temporarily stored in covered rolloff bins at the site. Composite samples will
be collected from the bins and analyzed for toxicity characteristic leaching
procedure parameters so that disposal options can be evaluated.

Development water and purge water generated from monitoring well locations on NSB
Kings Bay property will be discharged to the ground surface on the downgradient
side of each monitoring well.

IDW liquid wastes generated from locations outside of NSB Kings Bay property will
be placed in 55-gallon drums, labeled, and transported to the IM treatment area
for treatment. Decontamination fluids generated by steam cleaning and other
activities will be decontamination fluids containing soaps and solvents and will
also be added to the IM treatment system influent.

KB_STE11.HSP
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7.0 EMERGENCY AND CONTINGENCY PLAN

This section identifies emergency and contingency planning that has been
undertaken for operations at this site. Most sections of the HASP provide
information that would be used under emergency conditions. General emergency
planning information 1is addressed in Chapter 14.0 of the CLEAN HASP. The
following subsections present site-specific emergency and contingency planning
information.

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

7.2 EVACUATION. In the event of an emergency situation such as fire,
explosion, significant release of toxic gases, etc., an air horn or other
appropriate device will be sounded for three 1long blasts indicating the
initiation of evacuation procedures. All persommel will evacuate the work area.
The location of safe areas will be upwind of the site. For efficient and safe
site evacuation and assessment of the emergency situation, the HSO will have
authority to initiate proper action if outside services are required. Under no
circumstances will incoming personnel or visitors be allowed to proceed into the
area once the emergency signal has been given. The HSO must see that access for
emergency equipment is provided and that any combustible apparatus has been shut
down once the alarm has been sounded. Once the safety of all personnel is
established, the NSB Kings Bay Environmental Coordinator, John Garner, will be
notified by telephone of the emergency (912-673-8845).

The HSO will notify local fire and police departments, and other appropriate
emergency response groups, if LEL values are above 25 percent in the work zone,
or if an actual fire or explosion has taken place.

Fire Department: 911 (off base) or 673-3333 (on base)
Police Department: 911 (off base) or 673-4444 (on base)

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

KB_STE11.HSP
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8.0 ADMINISTRATION

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

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL:

OTHER CERTIFIED PERSONNEL:

* FIRST-AID-TRAINED
+ CPR-TRAINED

KB_STE11.HSP
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8.2 HEALTH AND SAFETY PLAN APPROVALS. By their signatures, the undersigned
certify that this HASP will be used for the protection of the health and safety
of all persons entering this site.

Health and Safety Officer Date
Project Manager Date
Health and Safety Manager/Supervisor Date

KB_STE11.HSP
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8.3 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:

KB_STE11.HSP
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8.4 MEDICAL DATA SHEET. This Medical Data Sheet will be completed by all
onsite personnel and kept in the Support Zone during site operations. It is not
a substitute for the Medical Surveillance Program requirements consistent with
the CLEAN HASP. This data sheet will accompany any personnel when medical
assistance or transport to hospital facilities is required. If more space is
required, use the back of this sheet.

Project:

Name :

Address:

Home Telephone: Area Code ( )

Age: 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 ( )

KB_STE11.HSP
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EMERGENCY TELEPHONE NUMBERS.

Base Security

Rescue Service

Primary Hospital (Gillman Hospital)
Alternate Hospital (Brunswick Hospital)

Dr. David Barnes, Environmental Medicine
Resources, Inc.

Base Fire Department

Offsite Emergency Services

Poison Control Center

National Response Center

Regional USEPA Emergency Response

Site HSO: Tracey Keel

General Site Supervisor: Tracey Keel

Project Manager: _Frank Cater

ABRB Environmental HSM: _C.E. Sundquist

Environmental Coordinator: _John Garner

KB_STE11.HSP
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(800)

(912)
(912)
(912)

(912)

(800)
(912)
(912)
(800)
(800)
(800)
(904)
(904)

(615)

673-4444

673-3333

882-4227

264-7000

229-3674

673-3333

673-3333

962-1253

424-8802

414-8802

277-2582

277-2582

531-1922

341-0460 %3601

(912)

673-8845



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

Gillman Hospital
805 Dillworth Street
St. Marys, Georgia 31558

DIRECTIONS TO PRIMARY: From Jackson Gate, Stimson Gate, or Franklin Gate (all
on Spur 40), travel south to intersection with Highway 40 (also known as Osbormne
Street). Turn left (south) on Highway 40, travel about 3 miles on Highway 40,
take a right (west) on Dillworth Street, travel two blocks, to your right is the
hospital (Figure 8-1).

The alternate source of medical assistance for the site is:

Brunswick Hospital
3100 Kemble Avenue
Parkwood, Georgia 31520

DIRECTIONS TO ALTERNATE: Exit NSB via Stimson Gate, Franklin Gate, or Jackson
Gate. Turn left (south) on Spur 40, travel about 5 miles on Spur 40, take a
right on Highway 40 west, continue on Highway 40 west for another 5 miles. Take
interstate 95 north, travel about 30 miles, exit on Highway 17, continue north,
take a left on Parkwood Drive, travel 10 blocks on Parkwood Drive.

KB_STE11.HSP
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COMPREHENSIVE LONG-TERM ENVIRONMENTAL ACTION NAVY

DISTRICT I

GENERIC HEALTH AND SAFETY PLAN

APPROVED FOR: APPROVED BY:

ABB ENVIRONMENTAL SERVICES, INC. SOUTHERN DIVISION
NAVAL FACILITIES ENGINEERING COMMAND

Health and Safety Supervisor Date Program Manager Date
Jack Davis Jerry Hudson

Program Manager Date Health and Safety Date
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CHAPTER 1. INTRODUCTION

1.1 PURPOSE. ABB Environmental Services, Inc. (ABB-ES) has developed this
Generic Health and Safety Plan (HASP) to guide activities conducted under the
Comprehensive Long-term Environmental Action Navy (CLEAN) Program in a safe and
efficient manner. This document describes the training, monitoring, and work
procedures that will be employed to ensure that the program is implemented as
designed. The objectives of this Generic HASP are as follows:

. to provide a safe work environment,
. to minimize the risk of human and economic losses,
. to comply with all applicable safety and health laws and regulations,

to ensure that project work activities are carried out in a safe,
efficient manner and satisfy project goals.

1.2 ORGANIZATION. The individual chapters of this Generic HASP describe
personnel responsibilities; training and medical monitoring requirements;
protection and monitoring equipment; work practices; special requirements for
work in confined spaces and excavations; decontamination procedures; and
emergency planning requirements.

1.3 IMPLEMENTATION. Each project site is classified hazardous or non-hazardous
after a review of available data. Prior to on-site activities at those sites
classified as hazardous, a site-specific health-specific health and safety plan
(Appendix A) must be completed by the project engineer or scientist. This is
accomplished by a review of available information on the site to assess the
potential risks and provide an initial determination of personal protection
requirements. The HASP is subsequently reviewed and must be approved by the
Health and Safety Supervisor (HSS) (see Chapter 2). The designated Site Health
and Safety Officer (HSO) monitors actual site conditions and may alter these

requirements as needed. In all cases, personnel safety is the paramount factor
in decision-making.

CLEANHSP
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CHAPTER 2. AUTHORITY AND RESPONSIBILITY OF HEALTH AND SAFETY PERSONNEL

This section describes the health and safety personnel and their general
responsibilities for the project.

2.1 HEALTH AND SAFETY MANAGER. The Health and Safety Manager (HSM) for ABB-ES
can be reached by telephone at (207) 775-5401 in Portland, Maine. The 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). 1In the various regions, the HSM may delegate
additional functions to the Regional HSS.

2.2 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.

2.3 _HEALTH AND SAFETY OFFICER. The HSO is responsible for developing and
implementing the site-specific HASP in accordance with the CLEAN Generic HASP.
The HSO will conduct safety inspections and investigations of all accidents,
illnesses, and incidents occurring on-site. The HSO will also conduct safety
briefings and site-specific training for on-site personnel. As mnecessary, the
HSO will accompany all U.S. Environmental Protection Agency (USEPA), Occupational
Safety and Health Administration (OSHA), or other governmental agency personnel
visiting the site in response to health and safety issues. The HSO, 1in
consultation with the HSS, is responsible for updating and modifying the site-
specific HAS as site or environmental conditions change.

The HSO is vested with the authority to stop site operations by ABB-ES or
subcontractor personnel (STOP WORK AUTHORITY) if he or she determines that an
imminent health or safety hazard or other potentially dangerous situation exists.
The HSO is to immediately notify the HSS of any Stop Work Orders issued. The HSO
may also recommend to the HSS or HSM that the downrange authorization of
individual site personnel be revoked for health or safety reasons.

The HSO, through the HSS, ensures that all personnel entering the site are

qualified for downrange deployment, in accordance with the CLEAN HASP require-
ments.

CLEANHSP
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CHAPTER 3. TRAINING PROGRAM

All personnel working on an ABB-ES site who potentially may be exposed to toxic
substances or hazardous materials will participate in an initial training program
on hazardous waste site operations and an annual refresher training or
supervisory training (as appropriate), as well as site-specific training before
commencement of the on-site assignment. The initial Health and Safety Training
Program consists of the 40-hour training program required by the Occupational
Safety and Health Administration (OSHA) in standard 29 Code of Federal
Regulations (CFR) 1910.120. In addition to the initial training, ABB-ES uses 8-
hour annual refresher and 8-hour supervisory training elements, which are
augmented by site-specific training regarding site hazards and specialized
problems and protocols.

3.1 INITIAL TRAINING. All site-assigned personnel who are potentially exposed
to toxic substances or hazardous materials will be required to participate in a
training course on hazardous waste site operations. This training is required
under provisions of the OSHA standard, and must consist of 40 hours of off site
training and a minimum of three days of actual field experience under the direct
supervision of a t rained, experience supervisor. The training covers the
following areas:

. familiarity with the regulations and implications of OSHA
regulations in 29 CFR 1910.120;

. familiarity with the organizational structure responsible for site
health and safety;

. explanation of the medical surveillance requirements, including
recogniticn of health hazards;

. instruction in the use and maintenance of personal protective
equipment;

. identification and analysis of site chemical and physical hazards;

. instruction regarding monitoring equipment, including personnel and

environmental sampling instruments;

. instruction in site control and decontamination procedures;
. instruction in contingency planning; and
. instruction in confined-space entry procedures.

In lieu of the 40-hour training, 24 hour training is acceptable for workers who
are on-site only occasionally for a limited task and are unlikely to be exposed
to airborne contaminant levels above the permissible exposure limits (PELs) or
published exposure limits, or if they work at a site that has been monitored and
fully characterized, indicating that exposures are below the PELs and there is
no health hazards nor the possibility of an emergency developing. If these
workers become general site workers or are required to wear a respirator, an
additional 16 hours of training will be required.

CLEANHSP
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NOTE: All ABB-ES associates are required to have attended the 40-hour training.

3.2 ANNUAL REFRESHER AND SUPERVISORY TRAINING. Annually, all personnel required
to participate in the initial training will take an 8-hour refresher training
course as required by 29 CFR 1910.120. Those personnel with either site
supervisory or health and safety responsibilities will participate in an 8-hour
supervisory training course. The 8-hour supervisory training meets requirements
of the annual refresher.

3.3 SITE-SPECIFIC TRAINING. All personnel assigned to an ABB-ES site must
participate in the site-specific training presentation, which will cover major
elements of the site HASP, as well as health and safety procedures regarding an
individual’s specific job responsibilities and tasks. The site HSO or health and
safety designee will provide this training before an individual is permitted to
work in a downrange position.

3.4 OTHER TRAINING. Additional training will be provided as determined by the
HSM or the HSS, and may include additional refreshers on personal protective
equipment, instrumentation, cardiopulmonary resuscitation (CPR), first aid, or
any other pertinent health- or safety-related subject.

CLEANHSP
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CHAPTER 4. MEDICAL SURVEILLANCE PROGRAM

4.1 HEALTH MONITORING PROGRAM. All on-site ABB-ES personnel and laboratory
staff must be enrolled in the Health Monitoring Program, which is implemented
through Environmental Medicine Resources, Inc., a company consisting of a team
of physicians and support personnel who specialize in occupational medicine. The
health monitoring program consists of an initial medical examination to establish
the employee’s general health profile, which provides important baseline
laboratory data for later comparative study and annual examinations. The
contents of the initial comprehensive physical examination and laboratory testing
routine are listed in Table 4-1. Follow-up examinations are completed annually
for all personnel enrolled in the health monitoring program, or more frequently
if project assignments warrant testing following specific field activities.
Employees are certified fit for specific activities based on the results of the
medical examination (see Figure 4-1).

4.2 REVIEW OF EXPOSURE SYMPTOMS. Symptoms of exposure to hazardous materials
will be reviewed for each site to indicate to personnel the recognized signs of
possible exposure to those materials. This information will be supplemented with
a discussion of the need for objectivity in the personal health assessment to
account for normal reaction to stressful situations. The HSO will watch for
outward evidence of changes in worker health. Symptoms may include skin
irritations, skin discoloration, eye irritation, muscular soreness, fatigue,
nervousness or irritability, intolerance to heat or cold, or loss of appetite.
Employees will routinely be asked to assess their general state of health during
the project. Special medical monitoring may be identified for certain sites.
All on-site personnel are required to review and sign the site-specific health
and safety plan describing site-specific hazards and associated risks (see
Appendix A, Section §.3).

CLEANHSP
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TABLE 4-1
BASELINE HEALTH MONITORING PROGRAM

PHYSICAL EXAMINATION

medical history
medical examination
vision;:
- near/distant
- color
audiometry
radiology: PA/LAT
spirometry
electrocardiogram

LABORATORY ANALYSIS

Complete Blood Counts and Chemistries

white blood count
differential cell counts
methemoglobin

uric acid

lactic dehydrogenase
alkaline phosphatase

calcium

phosphorus

cholesterol

urea nitrogen

glucose

albumin

globulin

total protein

total bilirubin

serum glutamic oxalacetic transaminase
hemoglobin and/or hematocrit

Urine Analysis

color and character
specific gravity

pH

protein

acetone

glucose

microscopic examination

CLEANHSP
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Medical Summary
Environmental Medicine Resources, Inc.
4360 Chamblee Dunwoody Road
Atlanta, GA 30241

Ms. Cindy Sundquist

ABB Environmental Services, Inc. Employee:
261 Commercial Street SSN#:
P. 0. Box 7050

Portland, ME 04112 Exam Date:

Re-evaluation of Toxin Exposure 06.A
Report Date:

The individual identified above has completed a medical surveillance examination.
Review of the data from this examination resulted in the following conclusions:

MEDICAL AND SAFETY RESTRICTIONS/RECOMMENDATIONS

None

APPRAISAL OF LIFTING CAPACITY
Lifting Capacity for this individual appears to be II/II
(I=up to 25 lbs., II=up to 60 lbs., IIT-up to 100 lbs. frequently)

CLEARANCE FOR WORK WITH HAZARDOUS MATERIALS
In compliance with 29 CFR 1910.120 (f), medical clearance is issued for
individual to work with hazardous materials.

USE OF RESPIRATORY EQUIPMENT
In compliance with 29 CFR 1910.134, medical clearance is issued for unrestricted
use of respiratory equipment. ‘

EXPOSURE TO TEMPERATURE EXTREMES

Exposures to temperature extremes are acceptable providing that reasonable
precautions are taken.

PUBLIC LAW 100-690
Not a requirement of this examination.

DEPARTMENT OF TRANSPORTATION CERTIFICATION
Not requested.

The employee has been informed of the results of this medical examination and
also advised of any specific health implications of their employment to the
extent required by existing law.

David L. Barnes, M.D., FACS, FACPM
V.P. Medical Affairs/Medical Director

FIGURE 4-1
PHYSICIAN CERTIFICATION

CLEANHSP
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CHAPTER 5. ENGINEERING CONTROLS

Whenever feasible, engineering controls will be used at the site to reduce

employee exposure to hazardous substances. Feasible engineering controls may
include the following:

. the use of pressurized cabs or control booths,
] the use of remotely operated materials-handling equipment, and
. the use of industrial-sized fans to blow hazardous vapors from the

breathing zone when exposure is from a point source and a power
source is available.

CLEANHSP
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CHAPTER 6. PERSONAL PROTECTIVE EQUIPMENT

6.1 PERSONAL PROTECTION LEVEL DETERMINATION. The level of personal protective
equipment required will be determined by the type and levels of waste or spill
material present at the site where project personnel may be exposed. In
situations where the types of waste or spill material on-site are unknown, the
hazards are not clearly established, or the situation changes during on-site
activities, the HSO must make a reasonable determination of the 1level of
protection that will ensure the safety of investigators and response personnel
until potential hazards have been determined through monitoring, sampling,
informational assessment, laboratory analyses, or other reliable methods. Once
the hazards have been determined, protective levels commensurate with the hazards
will be used. Protection requirements will be evaluated on a continuous basis
to reflect new information as it is acquired.

6.2 LEVELS OF PROTECTION. The following subsections describe the basic composi-
tion of the generally recognized protective ensembles to be used for site
operations. Specific components for any level of protection will be selected
based on hazard assessment; additional elements will be added as necessary.
Disposable protective clothing, gloves, and other equipment, exclusive of
respirators, should be used when feasible to minimize risks during decontamina-
tion and possible cross-contamination during sample handling.

6.2.1 Level A Level A protection provides the highest level of protection for
skin, eyes, and the respiratory system. It is appropriate for conditions where
there are potential or actual high concentrations of atmospheric vapors, gases,
or particulates. Level A should be used if site operations or work functions
involve a high potential for splash, immersion, or exposure to unexpected vapors,
gases, or particulates of materials that are harmful to the skin or capable of
being absorbed through the intact skin. Level A is used primarily for emergency
situations or when the following conditions exist: (1) vapors or mists of strong
acids; (2) known or probable immediately dangerous to life and health (IDLH)
atmospheres with dermally active compounds; (3) high atmospheric concentrations
of compounds that can be absorbed through the skin; and (4) operations that must
be conducted in a confined, poorly ventilated area, where conditions requiring
Level A have not yet been eliminated. The fully encapsulating suit and the
pressure-demand self-contained breathing apparatus (SCBA) or hoseline respirator
are the key elements in Level A personal protective equipment (PPE).

Level A equipment includes the following items:

. SCBA (pressure demand) or supplied air respirator (pressure demand
with escape mask);

. total encapsulating suit;

. coveralls (optional);

] gloves (outer, chemical-resistant);

4 gloves (inner, chemical-resistant);

. boots (chemical-resistant, steel-toed, steel shank);
CLEANHSP
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. hardhat (optional);

. disposable protective suit, gloves, and boots (to be worn over or
under encapsulating suit); and

. two-way radios.

6.2.2 Level B Level B protection should be used when the type and atmospheric
concentration of substances have been identified and require a high level of
respiratory protection; however, the atmospheric contaminant, splashing liquid,
or other direct contact will not adversely affect or be absorbed through any
exposed skin. This includes atmospheres with IDLH concentrations of specific
substances that do not (1) represent a severe skin hazard, or (2) meet the
criteria for use of air-purifying respirators. Level B has the same respiratory

protection criteria as Level A; however, the danger of dermal exposure is not as
severe.,

level B equipment includes the following items:

. SCBA (pressure demand) or supplied air respirator (pressure demand
with escape SCBA),

. hooded chemical-resistant clothing (coated Tyvek)T",

. coveralls (optional),

. gloves (outer, chemical-resistant),

] gloves (inner, chemical-resistant),

] boots (chemical-resistant, steel-toed, steel shank) ,

U boot covers (chemical-resistant) (optional),

. hardhat (optional),

. two-way radio (optional, to be worn outside protective clothing),
and

. . face shield (optional).

Wrist and ankle openings should be sealed with duct tape.

6.2.3 level C Level C protection should be used when the atmospheric contami-
nant, liquid splashes, or other direct contact will not adversely affect or be
absorbed through any exposed skin. In addition, the types of air contaminants
must have been identified, the concentration measured, and an air-purifying res-
pirator must be available that can remove the contaminants. An air-purifying
respirator can only be used if the oxygen content in the air is at least
19.5 percent, the contaminant has adequate warning properties (e.g., odor, taste,
and irritating effect thresholds within two times the Threshold Limit Value), the
concentration of the contaminant does not exceed the IDLH, and the worker's
respirator has been fit-tested. Level C has the same splash protection as Level
B; however, cartridge respirators are used instead of SCBAs.

CLEANHSP
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Level C equipment includes the following items:

. full-face respirator (cartridge),

. hooded chemical-resistant clothing (coated Tyvek),

] coveralls (optional),

. gloves (inner, chemical-resistant),

. gloves (outer, chemical-resistant),

] boots (chemical-resistant, steel-toed, steel shank),
. boot covers (chemical-resistant) (optional),

. hardhat (optional),

. escape mask (optional),

. two-way radios (optional, worn outside protective clothing), and
. face shield (optional).

Wrist and ankle openings should be sealed with duct tape.

6.2.4 Level D Level D is a work uniform affording minimal protection and is
used for nuisance contaminants only. Level D protection should only be used when
the atmosphere contains no known hazard, all potential airborne contaminants can
be monitored for, and work functions preclude splash, immersion, or the potential
for unexpected inhalation or contact with hazardous levels of any chemical.

Level D equipment includes the following items:

. coveralls,
. gloves (optional),
. boots (chemical-resistant, steel-toed, steel shank),
. boot covers (chemical-resistant) (optional),
. safety glasses or chemical splash goggles (optional),
. hardhat (optional),
] escape mask (optional), and
] face shield (optional).
CLEANHSP
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CHAPTER 7. MONITORING EQUIPMENT

The work environment will be monitored to ensure that IDLH or other dangerous
conditions are identified. At a minimum, monitoring will include evaluations for
combustible atmospheres, oxygen-deficient environments, hazardous concentrations
of airborne contaminants, and radioactivity.

7.1 ATR SAMPLING: EQUIPMENT, CALTBRATION, AND MAINTENANCE. 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 ensure
the adequacy of the levels of protection being used at the site, and may be used
as the basis for upgrading or downgrading levels of protection, at the discretion
of the site HSO.

7.1.1 7ISD Dual Detector This meter monitors for combustible gases and oxygen.
It can be used to determine (1) if an area contains concentrations of combustible
gases with readings as a percentage of the lower explosive limit (LEL); and
(2) the percentage of oxygen. This equipment will be calibrated in accordance
with the manufacturer’s instructions.

7.1.2 NMS MX-24]1 (Explosimeter) This instrument is calibrated to detect methane
and monitors combustible gases as a percentage of the lower explosive limit. It
will be calibrated in accordance with the manufacturer’s instructions.

7.1.3 ISD HS267 This instrument monitors for the presence of hydrogen sulfide
in parts per million (ppm). It will be calibrated in accordance with the
manufacturer’s instructions.

7.1.4 Photovac™ oOrganic Vapor Analyzer 10S50 The Photovac™ Organic Vapor
Analyzer (OVA) is a total organic vapor analyzer capable of detecting volatile
organic compounds (VOC) that can be ionized by ultraviolet (UV) light. Model
10850 is commonly used on-site to estimate the presence of VOCs for purposes of
crew protection, well screen placement, and selection of samples for further
analysis. The principle of operation is twofold: (1) the ambient temperature
gas chromatograph, which breaks down mixtures of VOC into individual components
identified by retention time; and (2) detection accomplished by ionization in UV
light. The charged component then moves to an electrode which, in turn, results
in a meter deflection proportional to the concentration of the contaminant. This
instrument does not read out directly in ppm unless calibrated against the
material being measured; therefore, results must be interpreted conservatively
and with care. Calibration and maintenance will be performed in accordance with
the manufacturer's instructions.

7.1.5 HNU IS101 and Photovac TIP Photoionization Detector Like the OVA, the
photoionization detector (PID) operates on the basis of ionization of the
contaminant, which results in a meter deflection proportional to the concen-
tration of the contaminant. In the PID, ionization is caused by a UV light
source. The strength of the UV, measured in electron volts (eV), determines
which contaminants can be ionized. The HNU can use three different-strength UV
sources, including 9.6, 10.2, and 11.7 Ev; only the 10.2- and 11.7-eV probes are
currently available for field use. The TIP operates using a UV light source of
10.6 eV. Calibration and maintenance will be performed in accordance with the
manufacturer’s instructions.

CLEANHSP
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7.1.6 Detector Tubes (MSA and Draeger™) A colorimetric detector tube is a
direct-reading instrument consisting of a glass tube impregnated with an
indicating chemical, which is connected to a piston cylinder or bellows-type
pump. A known volume of air is drawn through the glass tube. The contaminant
in the air reacts with the indicator chemical, producing a stain the length of
which is proportional to the contaminant’s concentration. Care must be taken
when using the detector tubes because reliability of the results depends on the
proper pump calibration, the degree of stability of the reacting chemical, and
the ambient temperature. Interfering gases or vapors can also positively or
negatively affect measured results. Calibration and maintenance will be
performed in accordance with the manufacturer’s instructions.

7.2 PERSONAL MONITORING: EQUIPMENT, CALIBRATION, AND MAINTENANCE. Personal
monitoring will be undertaken to characterize exposure of high-risk employees to
hazardous substances encountered on-site.

7.2.1 Personal Sampling Pumps These devices can be worn by an employee to draw
air samples through appropriate collection media. The units can be used to draw
volumes from 2 to 3 liters per minute. Calibration will be conducted using
standard industrial hygiene protocols before and after each sampling session
(i.e., each day’s use).

7.2.2 Passive Dosimeters or Gas Badges These devices are nonmechanical
collection devices used to monitor for organic vapors and various gases. The
device is worn by an employee and then sent to an industrial hygiene laboratory
for analysis.

7.2.3 Thermoluminescent Dosimetry Body Badges These devices are nonmechanical
collection devices used to monitor for x-ray, beta, and gamma radiation exposure.
The badges are worn by ABB-ES employees and sent quarterly to Tech/Ops Landauer,
Inc., for analysis.
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CHAPTER 8. ZONATION

The site itself will normally be divided into three zones: (1) the majority of
the work area, considered the Exclusion Zone; (2) limited areas serving as the
Support Zone; and (3) an area for decontamination called the Contamination Re-
duction Zone (CRZ).

8.1 EXCLUSION ZONE. The Exclusion Zone isolates the area of contaminant
generation and restricts (to the extent possible) the spread of contamination
from active areas of the site to support areas and off-site locations. The
Exclusion Zone is demarcated by the Hot Line (i.e., a tape line or physical
barrier). Personnel entering the Exclusion Zone must (1) enter through the CRZ;
(2) wear the prescribed level of protection; and (3) be otherwise authorized to
enter the Exclusion Zone. Any personnel, equipment, or materials exiting the
Exclusion Zone will be considered contaminated. Personnel will be subject to
decontamination; equipment and materials will either be subject to
decontamination or containerized in uncontaminated devices.

Within the Exclusion Zone, specific locations or restricted areas (clearly marked
or identified) will be established (as necessary) for particular locations or
around specific site operations. In the case of well drilling or excavation
operations, a restricted area will be established that includes a minimum 30-foot
radius from the drill rig or excavation operation. Other restricted areas may
include drum areas, active site areas, sources of combustible gases or air
contaminants, or other dangerous areas as they are identified. Access for
emergency services to areas of specific site operations will be established.

8.2 CONTAMINATION REDUCTION ZONE. Moving out from the Exclusion Zone, starting
at the Hot Line and continuing to the Contamination Control Line, is the CRZ.
The CRZ is a transition zone between contaminated and uncontaminated areas of the
site. When "hot" or contaminated personnel, equipment, or materials cross the
Hot Line, they are assumed to be as hot or contaminated as they are going to be
from site operations. Being subjected to the decontamination process, they
become less contaminated; when they reach the Contamination Control Line, they
are clean and can exit the CRZ without spreading contamination.

Within the CRZ is the Contamination Reduction Corridor, where materials necessary
for full personnel and portable equipment decontamination are kept. A separate
facility will be established for heavy equipment decontamination. In addition,

certain safety equipment (e.g., emergency eye wash, fire extinguisher, stretcher,
and first aid kit) are staged in this zone.

8.3 SUPPORT ZONE. The Support Zone is the outermost zone of the site, separated
from the CRZ by the Contamination Control Line; it is considered a clean area.
Movement of personnel and materials from the Support Zone into the CRZ is
generally unrestricted, except as required through access points controlled for
administrative purposes. However, only uncontaminated or decontaminated
personnel or materials may enter the Support Zone from the CRZ.

The Support Zone contains the necessary support facilities (including personal
hygiene facilities) for site operations. It also serves as the communications
center and source of emergency assistance for operations in the Exclusion Zone
and CRZ. A log of all persons entering the site will be maintained by the HSO,
the field operations leader, or the site designee.
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CHAPTER 9. WORK PRACTICES

9.1 GENERAL. Workers will be expected to adhere to the established safe work
practices for their respective specialties (e.g., drilling, laboratory analysis,
and construction). The need to exercise caution in the performance of specific
work tasks is made more acute due to (1) weather conditions; (2) restricted
mobility and reduced peripheral vision caused by the protective gear itself;
(3) the need to maintain integrity of the protective gear; and (4) the increased
difficulty in communicating caused by respirators. Work at the site will be con-
ducted according to established protocol and guidelines for the safety and health
of all involved. Among the most important of these principles for working at a
hazardous waste site are the following.

. In any unknown situation, always assume the worst conditions and
plan responses accordingly.

o Use the buddy system. Under no conditions will any person be
permitted to enter the Exclusion Zone alone. Establish and maintain
communications. In addition to radio communications, it 1is

advisable to develop a set of hand signals, because conditions may
greatly impair verbal communications.

. Because no personal protective equipment is 100 percent effective,
all personnel must minimize contact with excavated or contaminated
materials. Plan work areas, decontamination areas, and procedures
accordingly. Do not place equipment on drums or the ground. Do not
sit on drums or other materials. Do not sit or kneel on the ground
in the Exclusion Zone or CRZ. Avoid standing in or walking through
puddles or stained soil.

. Disposable items will be used, when possible, to minimize risks
during decontamination and possible cross-contamination during
sample-handling.

. Smoking, eating, or drinking in the work area and before
decontamination will not be allowed. Oral ingestion of contaminants
is a likely means of introducing toxic substances into the body.

. Avoid heat and other work stresses related to wearing protective
gear. Work breaks should be planned to prevent stress-related
accidents or fatigue.

. Maintain monitoring systems. Conditions can change quickly if
subsurface areas of contamination are penetrated.

. Conflicting situations that may arise concerning safety requirements
and working conditions must be addressed and resolved rapidly by the
HSO to avoid any motivation or pressure to circumvent established
safety policy.

. To the extent feasible, handling of contaminated materials should be
done in a remote area, particularly when drummed or other
containerized hazardous waste materials are found on-site. Every
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effort should be made to identify the contents of containers found
on-site before they are subject to material-handling applications.

Personnel must be observant of not only their own immediate
surroundings but also that of others. Everyone will be working
under constraints; therefore, a team effort is needed to notice and
warn of impending dangerous situations. Extra precautions are
necessary when working near heavy equipment while using personnel
protective gear because vision, hearing, and communication can be
restricted.

Contact lenses are not allowed to be worn on-site; if corrosive or
lachrymose substances enter the eyes, proper flushing is impeded.

All facial hair that interferes with the face piece fit must be re-
moved before donning a respirator at all sites requiring Level C or
Level B protection.

Rigorous contingency planning and dissemination of plans to all per-
sonnel minimizes the impact of rapidly changing safety protocols in
response to changing site conditions.

Personnel must be aware that chemical contaminants may mimic or en-
hance symptoms of other illnesses or intoxication. Avoid excess use
of alcohol or working while i1l during field investigation assign-
ments.

The site leader, HSO, and sampling persomnnel will maintain project
records in a bound notebook (e.g., daily activities, meetings, inci-
dents, and data). Notebooks will remain on-site for the project
duration so that replacement personnel méy add information, thereby
maintaining continuity. The notebooks and daily records will become
part of the permanent project file.

Appropriate provisions of the U.S. Army Corps of Engineers "Safety
and Health Requirements Manual" (EM385-1-1) will be followed.

9.2 SITE ENTRY PROCEDURES. 1In most cases, ABB-ES teams are not the first on-

site investigators. Considerable knowledge of site history and current status
allows preparation of a HASP with reasonable assurance that personnel are
adequately protected. 1In the event that sufficient site information is not
available to perform a summary risk assessment and assign the appropriate level
of personal protective equipment, the following procedures should be followed.
It must be understood that verification of the level of contamination (even with
background information) will always require some of the following steps.

1.
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Recognize that ABB-ES's presence on-site implies a perceived
contamination potential by the client.

Assume that the site 1is contaminated and conduct a site safety
reconnaissance, consisting of the following activities:

. establish a CRZ (decontamination area),



. survey the site at the highest level of protection
practicable, beginning with a perimeter survey and
gradually covering all areas of proposed activity with
the following (as appropriate):

- HNU PID

- OVA

- radiation survey meter

- personal air sampling pumps

- chemically reactive indicator tubes
- oxygen-deficiency meter

- explosive mixture meter,

U Establish a "hot zone,"

. Review data, assess risk, and select the appropriate
level of protection.

3. Prepare a summary site HASP and document all data acquired.
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CHAPTER 10. CONFINED-SPACE ENTRY PROCEDURES

10.1 CONFINED SPACE CLASSIFICATION. Confined spaces are classified according
to existing or potential chemical and physical hazards. Classification is based
on characteristics of the confined space, oxygen level, flammability, and
toxicity. Table 10-1 defines the parameters of each classification. If any
hazard presents a situation that is IDLH, the confined space is classified as
Class A. Classification is determined by the most hazardous condition of
entering, working in, and exiting a confined space. Class B confined spaces have
the potential for causing injury and illness but are not IDLH. Class C entry is
one in which the chemical hazard potential is minimal and does not require any
special modification in work procedures.

10.2 ENTRY PROCEDURES

10.2.1 Team Size A minimum of three workers is required for each confined space
activity; that is, two entry and one standby, or one entry, one rescue, and one
standby. If the former arrangement is used, all three workers must be ABB-ES
employees. If the latter arrangement is used, the standby could be a non-ABB-ES
team member, assuming he or she has comparable training, is proficient in the
assigned duties, and is capable of using all safety equipment.

The one entry, one rescue, one standby arrangement should only be used when the
confined space is relatively small or the entry person will be in the line of
sight at all times. 1In this instance, the rescue person acts as the second
person in the "buddy system."

The two entry, one standby arrangement is used when the area of the confined
space is larger, and the tasks may take the worker away from the entryway.
Again, care must be taken using this arrangement because the standby person
cannot enter the confined space and attempt rescue unless adequately protected
(i.e., respiratory and dermal) and replaced by another qualified standby person.

Three workers is the minimum number required for these activities and, in most
cases, should only be used for relatively nonhazardous confined spaces. Additio-
nal crew may be needed if entering a Class A or Class B confined space, including
rescue, decontamination, and line-of-sight personnel.

10.2.2 General Entry Procedures The following steps must be taken when entering
a confined space.

1. Inspect all pieces of equipment to ensure they are in good working order.
DO NOT ENTER CONFINED SPACE WITH DEFECTIVE EQUIPMENT.

2. Conduct a background check to identify all potential hazards that may be
encountered in the confined space. Determine whether there is potential

for fire or explosion hazards, as well as a toxic or oxygen-deficient
atmosphere.

3. Before entry, the atmosphere inside the confined space must be tested. An
attempt should be made to test the atmosphere without opening the entryway
(i.e., through a vent line or a small opening). If the entryway must be
opened to test and only low levels are expected in the confined space,
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Table 10-1 Confined Space Classification Table

PARAHETERS

CLASS A (LLEVEL A OR D _PPL)

CLASS 1 (LEVEL D OR C PPE)

CLASS C (LEVEL D PrE)

f

Characteristics

Oxygen

Flammability
Characteristice

Toxicity

Respiratory Protectlon

Immedlately dangerous to
life;t Rescue procedures
require the entry of more
than one individual fully
equipped with life-support
equipment; wmaintenance of
communication requires an
sdditional stendby person
stationed within the con-
Eined epsce.

19.4 percent or less
*(122-mm lig) or

greater than 25 percent
*(190 mm 1lg)

20-percent or grester LEL

*AIDLI

BCDA or supplied air
respirator with escape
bottle.

Dangerous, but not
ilinmediately life-
threatening! Rescue
procedures require the
entry of no more than
one individual Eully
equipped with life-
support equipment;
indirect visuasl or
auditory communication
with workers.

19.5 to 21,4 percent
*(122~ to 147-mm llg)
or 21.5 to 25 percent
(163~ to 190-mm lig)

10- to 19-pertent LEL

Detween the TLV/PEL and
the WIDLH. 1f air-
purifying respicators are
used, maximum level

Lased on Lreakthrough
time (1,000 ppm maximum).

SCDA, supplied airx
respirator with cwscape
bLottle or afir-purifying
respirator.

Potentisl hazsrd requires
no modification of work
procedures: Standard
rescue procedures,

direct communication
with workers from
outside the confined
space.

19.5 to 21.4 percent
*(148~ to 163~mm lig)

10-percent LEL or less

Lews than the TLV/PEL

None.

*

NOTES: Ilg = mercury; LEL = Lower Explosive Limlt;
HSCDA = Belf Contained Dresthing Appsratus;

PPE = Parsonsl Protective Equipment

3.88.94T
0001.0.0

Hanufscturing Clhicmiate

Bssed on total atmospheric premsuxe of 760-mm llg (sea level),
*h  Immediately Dengerous to Life or Health,
Toxic and Chemicsl Substances,
hygliene guides, or other recognized authoritles.

as referenced fn NIOSH Registry of
data sheets, industrial

I'EL = Permissible Exposure Limit;
TLV = Threshold Limit Value
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crack open the entryway, test the breathing zone first, and then test the
confined space. If potentially high levels are expected in the breathing

zone, respiratory protection should be worn before opening the entryway
cover.

If an explosive, toxic, or oxygen-deficient atmosphere is detected, purge
or ventilate the confined space prior to entry. Retest the atmosphere
three times at 5-minute intervals. A person can enter the confined space
without respiratory protection only if all three test results are below
the Permissible Exposure Limit/Threshold Limit Value (PEL/TLV), 10 percent
of the LEL, and above 19.5-percent oxygen (all three conditions must be
met). (NOTE: Any downward deflection of the readings on the oxygen meter
from background {i.e., 20.9 percent] should be viewed as potential for an
IDLH atmosphere. Unless contaminants are known to be nontoxic, do not
enter the confined space without respiratory protection if the oxygen
level is below background.)

Install a blank oxr a block, or otherwise isolate, lockout, and tag all
chemical, physical, and/or electrical hazards wherever possible.

If using an air-purifying respirator or if an IDLH and/or explosive atmo-
sphere exists, air monitoring must be on a continuous basis. If respira-
tory protection is not used and there is potential for atmospheric condi-
tions to change due to work practices or conditions, air monitoring should

be done periodically. 1In all these cases, a 5-minute escape pack must be
used.

Record all results of the tests for hazardous conditions including the
location, time, date, and weather (if applicable); and readings on the
PID, combustible gas meter, oxygen-deficiency meter, Draeger tubes, and
any other equipment used on the Confined-Space Entry Checklist-General

Entry form (Appendix A). Send a copy of the completed form to the HSM or
the HSS.

Wear appropriate clothing for site conditions, as determined by the HSO.

A safety belt or harness with lifeline must be worn if hazardous condi-
tions exist, although good safety precautions dictate their use regardless
of "existing” conditions. If the diameter of the entryway is less than 18
inches, the wrist-type harness must be used and special provisions made if
a supplied-air respirator is necessary.

One person (i.e., standby) must remain at the entryway at all times and
must keep continuous contact with the person entering the confined space.
Contact can be maintained by line of sight, listening for sounds, the
safety line, and/or radio. The standby person must not enter the confined
space unless another trained person is available to act as standby, and he
or she is equipped with adequate respiratory and dermal protection. (In

most cases, respiratory protection would be an airline respirator or
SCBA.)

Do not smoke when working in or near confined spaces and do not take
flash-1it photographs when explosive gases are known or suspected to be
Present.
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11. Do not rely on permanent ladders because they are often in poor condition.
If they must be used, be sure of footing. Inspect permanent ladders for
deterioration before entering and while descending. Try each step with
one foot, while standing on the step above. When in doubt, use either a
portable ladder of adequate height to reach 3 feet above opening or a rope
ladder, or lower the entry person using the tripod. If a portable ladder
is used, it should be tied off, if possible; otherwise, it should be held
in place by the standby person.

12. Do not work without adequate lighting. Use only "explosion-proof" lights
or hand lamps if combustible atmospheres are possible.

13. The entry person must not remain in the confined space if he or she
becomes even slightly drowsy, faint, dizzy, or otherwise uncomfortable.
Many of the gases that cause the most problems are odorless, tasteless,
and invisible.

10.2.3 Manhole/Sewer Entry When preparing to enter a manhole/sewer, the
following safety measures must be taken.

1. Inspect all pieces of equipment to ensure they are in good working order.
DO NOT ENTER CONFINED SPACE WITH DEFECTIVE EQUIPMENT.

2. Park the vehicle near the manhole (DO NOT leave the vehicle running). If
the manhole is in the street, it is best to park so as to detour oncoming
traffic around the manhole. The vehicle’s emergency flashers and portable
yellow warning beacon must be ON. The vehicle serves as protection from
oncoming traffic, can be used to store emergency equipment (e.g., SCBA and
first aid kit), and can be used in an extreme emergency to slowly pull an
injured person from the confined space if a tripod with hoist attachment
is unavailable or inoperative.

3. Erect portable barricades or cones around the manhole and in front of the
vehicle to see that traffic is adequately diverted and to prevent pedes-
trians from falling in. Reflective vests should be worn so that workers
are visible to approaching traffic.

4. If there are openings large enough to admit sampling tubes, test for the
presence of explosive and toxic gases before removing each manhole cover.
Otherwise, raise one side of the cover using the cover hook or pick, prop
it slightly open, and conduct the tests.

5. If toxic or explosive gases are detected in the sewer, report this imme-
diately to the local fire department and/or department of public works.

6. Using the Manhole/Sewer Entry Log Form, record the results of tests for
hazardous conditions, including location, manhole number (if applicable),
time, date, weather (if applicable), and readings on the PID, combustible
gas meter, oxygen-deficiency meter, and Draeger tube (Appendix A). Send
a completed copy of the form to the HSS.

7. Remove manhole covers with a cover hook or pick; do not improvise. Be
careful of fingers and toes; the cover is usually heavy and difficult to
handle. Unless the cover is extremely heavy, it is safer for only one

worker to handle it.
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Test the atmosphere; if a toxic, flammable, or oxygen-deficient atmosphere
exists, ventilate the sewer. Depending on the hazard, ventilation can be
accomplished in various ways, for example: (1) remove and vent the
adjoining upstream and downstream manhole covers, as soon as possible and
well in advance of entering the manhole (high hazard); and (2) vent the
manhole in which entry will occur (very low hazard). If a blower is used,
it is desirable to establish a flow of air in the sewer, in one manhole
and out another. Ensure that the air intake is well away from automobile
exhaust, and combustible and/or toxic atmospheres. Appropriate traffic
control measures must be taken by barricading or otherwise marking the
open manholes.

After ventilating, test for explosive and toxic gases and oxygen defi-
ciency in the manhole at ground level and at the bottom; record the re-
sults. If entering the sewer itself, make the same tests at the manholes
at either end. If ventilation is necessary, monitor the atmosphere in the
manhole while work progresses, or continue operation of the blower.
Continuous monitoring (i.e., equipment ON during entire entry) is impera-
tive because conditions within the sewer may change rapidly. Do not enter
a manhole while there is an oxygen deficiency without a pressure-demand,
air-supplied breathing apparatus. If the oxygen level is below back-
ground, i.e., less than 20.9 percent, caution must be taken because an
IDIH atmosphere may exist.

When entering manholes or tanks, wear hardhats, protective clothing, and
unless inappropriate, respiratory protection and safety belt or harness
with lifeline. If the manhole is less than 18 inches in diameter, a
wrist-type harness must be used and special provisions made if air-
supplied respirators are necessary. When working in manholes greater than
12 feet deep, in the sewer itself, or where potential exists for gases to
appear unexpectedly, a 5-minute emergency egress air supply is required
(unless the time required to don the emergency respirator is greater than
what would be needed to exit the manhole).

At least one person (i.e., standby) must remain at the manhole at all
times and must keep continuous contact with the person entering the sewer.
Contact can be maintained by line of sight, listening for sounds, and
thesafety 1ine and/or radio. The standby person must not enter the
manhole unless another trained person is available to act as standby and
has adequate respiratory and dermal protection available. (In most cases,
respiratory protection will be an airline respirator or SCBA.) The
standby/rescue person should be suited up (but not yet on air) before the
work crew enters the confined space.

Do not smoke when working in or near manholes. Do not take flash-1lit
photographs when explosive gases are known or suspected to be present.

Do not rely on the manhole ladders because they are often in poor
condition. If they must be used, be sure of footing. Inspect manhole
ladders for deterioration before entering and while descending. Try each
step with one foot, while standing on the step above. When in doubt, use
a portable ladder of adequate height to reach 3 feet above the manhole
opening, a rope ladder, or lower the entry person using the tripod. 1If a
portable ladder is used, it should be tied off if possible; otherwise, it
should be held in place by the standby person.
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14. Do not work without adequate lighting. Use only "explosion-proof" lights
or hand lamps in the manhole or sewer.

15. The entry person must not remain in the manhole or sewer if he or she
becomes even slightly drowsy, faint, dizzy, or otherwise uncomfortable.
Remember that carbon monoxide, carbon dioxide, methane, and hydrogen
sulfide, which cause the most trouble, are odorless (hydrogen sulfide has
a distinct odor only during initial exposure), tasteless, and invisible.
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CHAPTER 11.0 EXCAVATION AND TRENCHING

11.1 EXCAVATION PROCEDURES. Because excavations and trenches pose a hazard to
employees, structures, and equipment, all excavations created during site
operations will be done in accordance with 29 CFR 1926 Subpart P. The following
steps summarize the excavation procedures that will be followed by all ABB-ES
personnel.

. Prior to excavating or trenching, all surface encumbrances located
so as to create a hazard to the employees will be removed or
supported, and all underground utilities will be determined and
located.

. Entry into excavations will be avoided whenever possible. If entry
is unavoidable, the excavation will be considered a confined space;
as such, entry will be done in accordance with the Confined Space
Entry Program (see Chapter 10.0).

. Under no circumstances will site personnel enter excavations that
are not adequately protected from cave-ins by shoring or sloping.

. Stairways, ladders, or ramps will be located in trenches deeper than
4 feet and situated to require no more than 25 feet of lateral
travel.

. Excavations below the base of a building or structure will not be

permitted unless the building or structure is adequately supported
or a registered professional engineer determines that the excavation
will not pose a hazard to the employee.

. All equipment will be kept at least 2 feet from the edge of the
excavation.
. Any excavation left open and unattended will be barricaded or

covered until it can be backfilled.

11.2 SLOPING. Acceptable options for sloping or benching include the following:

Option 1. a slope of 1} horizontal to 1 vertical (34 degrees measured
from the horizontal);

Option 2. determination of the maximum allowable slope based on soil
conditions and in accordance with the conditi»ns and requirements set
forth in 29 CFR 1926 Subpart P, Appendices A and B;

Option 3. designs of sloping or benching systems using tabulated data
approved by a registered professional engineer; and

Option 4. other systems designed by a registered professional engineer;

11.3 SHORING. Acceptable options for shoring include the following:

Option 1. designs using Appendices A, C, and D of 1910.126 Subpart P;
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Option 2. designs using manufacturers tabulated data;

Option 3. designs using tabulated data approved by a registered
professional engineer, and

Option 4. other support systems designed by a registered professional
engineer.
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CHAPTER 12. TEMPERATURE EXTREMES

12.1 HEAT STRESS. Due to the increase in ambient air temperatures and the
effects of protective outer wear decreasing body ventilation, there is increased
potential for injury, specifically heat casualties. Site personnel will be
instructed in the identification of a heat stress victim, the first-aid treatment
procedures for the victim, and the prevention of heat stress casualties.

12.1.1 ITdentification and Treatment

12.1.1.1 Heat Exhaustion

Symptoms Heat exhaustion usually begins with muscular weakness, dizziness,
nausea, and a staggering gait. Vomiting is frequent. The bowels may move
involuntarily. The victim is very pale, the skin is clammy, and he or she may
perspire profusely. The pulse is weak and fast; breathing is shallow. The
victim may faint unless he or she lies down. This may pass; however, sometimes
it persists and, while heat exhaustion is generally not considered 1life
threatening, death could occur.

First Aid Immediately remove the victim to the CRZ in a shady or cool area with
good air circulation. Remove all protective outer wear. Call a physician.
Treat the victim for shock (i.e., have the victim lie down, raise the feet 6 to
12 inches, and maintain body temperature but loosen all clothing). If the victim
is conscious, it may be helpful to give sips of water. Transport the victim to
a medical facility.

12.1.1.2 Heat Stroke

Symptoms This is the most serious of heat casualties because the body ex-
cessively overheats. Body temperatures often are between 107 and 110° F. The
victim will have a red face and may not be sweating. First there is often pain
in the head, dizziness, nausea, oppression, and dryness of the skin and mouth.
Unconsciousness follows quickly and death is imminent if exposure continues. The
attack will usually occur suddenly. Heat stroke is always serious.

First Aid Immediately evacuate the victim to a cool and shady area in the CRZ.
Remove all protective outer wear and all personal clothing. Lay the victim on
his or her back with the head and shoulders slightly elevated. It is imperative
that the body temperature be lowered immediately. This can be accomplished by
applying cold wet towels or ice bags to the head and groin. Sponge off the bare
skin with cool water or rubbing alcohol, if available, or even place the victim
in a tub of cool water. The main objective is to cool without chilling. Do not
give stimulants. Transport the victim to a medical facility as soon as possible.

12.1.2 Prevention of Heat Stress One of the major causes of heat casualties is
the depletion of body fluids and salts through sweating. Fluids should be
maintained in the Support Zone. Salts can be replaced by either a 0.1 percent
salt solution, more heavily salted foods, or commercial mixes such as Gatorade™.
The commercial mixes are advised for personnel on low-sodium diets.
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During warm weather, a work schedule will be established that allows most work
to be conducted during the morning hours, before ambient air temperature levels
reach highs.

A work rest schedule will be implemented for personnel required to wear Level B
or C protection (i.e., an impervious outer garment) with sufficient time allowed
for personnel to "cool down" (this may require working in shifts). Two hours is
the maximum time between breaks at Level B or C, regardless of temperature. At
elevated temperatures, breaks should be scheduled as follows:

Maximum Time

Ambient Temperatures Between Cool Down Breaks
Above 90 °F ¥ hour
85 to 90 °F ¥ hour
80 to 85 °F 1 hour
70 to 80 °F 1% hours

12.1.3 Heat Stress Monitoring Monitoring of personnel wearing impervious
clothing should commence when the ambient temperature reaches 70 °F, with
increased frequency if ambient temperature increases or as slow recovery rates
are indicated. When temperatures exceed 85 °F, workers should be monitored for
heat stress after every work period. As a screening mechanism of the body's
recuperative ability to excess heat, one or more of the following techniques
should be used.

1. Measure the heart rate (HR) for 30 seconds, by radial pulse, as early in
the resting period as possible. At the beginning of the rest period, the
HR should not exceed 110 beats per minute. If the HR is higher, the next
work period should be shortened by 10 minutes (or 33 percent), with the
length of the rest period staying the same. T1f the pulse rate is still
above 110 beats per minute at the beginning of the next rest period, the
following work cycle should again be shortened by 33 percent.

2. Measure oral body temperature with a clinical thermometer, as early as
possible in the resting period. At the beginning of the rest period, oral
temperature (OT) should not exceed 99 °F. If OT exceeds 99 °F, the next
work period should be shortened by 10 minutes (or 33 percent), with the
length of the rest period staying the same. If the OT again exceeds 99 °F
at’ the beginning of the next period, the following work cycle should be
further shortened by 33 percent. OT should also be measured at the end of
the rest period to ensure that it has dropped below 99 °F.

3. Maintain good hygienic standards by changing clothes frequently, showering

daily, and allowing clothing to dry during rest periods. Persons who
notice skin problems should immediately consult medical personnel.

12.2 COLD STRESS. Cold weather may often cause problems for personnel working

outside, even at temperatures above freezing. As temperatures drop below
freezing, the potential for cold weather injuries increases dramatically, as does
the potential for equipment failure. Because of the considerable danger to

personnel, outdoor work should be suspended if the ambient temperature drops
below 0 °F (-18 °C) or if the windchill factor drops below -29 °F (-34 °C).
These levels represent guidelines that should be used as an action level unless
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the HSO determines and documents otherwise. Table 12-1, which shows equivalent
temperatures (i.e., windchill) for a range of ambient conditions, should also be
referred to.

Snow and ice increase the risks to persomnnel and operations through reduced
visibility, increased potential for falling injuries, reduced on-site mobility,
and the increased time required to access the site (or off-site support
services).

In view of these factors, it is critical that the HSO establish site-specific
safety and operating protocols, and that all on-site personnel be made aware of
the risks.

12.2.1 Local Cold Injuries Local cold injuries affect specific areas of the
body (e.g., fingers, ears, or toes), including the more commonly recognized
injuries described in the following subsections.

12.2.1.1 cChilblains Chilblains is a chronic condition affecting the skin and
peripheral capillary circulation, resulting from prolonged exposure of the bare
skin, primarily in the extremities, to temperatures at or below 60 °F. The best
method of preventing and treating chilblains is to cover and protect the skin,
thereby avoiding prolonged exposure to the cold.

12.2.1.2 Frostbite Frostbite is freezing of the hands, feet, ears, and exposed
parts of the face as a result of exposure to very low temperatures. Frostbite
occurs when ice crystals form in the fluid in cells of the skin and tissue. As
long as blood circulation remains good, frostbite will not occur.

There are three stages of frostbite: incipient frost bite (frostnip), superfi-
cial frostbite, and deep frostbite. The classification depends on severity and
can range from incipient frostbite (frostnip), which affects the skin; to su-
perficial frostbite, which involves the skin and the tissues immediately beneath
it; to deep frostbite, which is much more serious with damage that may affect
deeper tissue and even bone.

Symptoms. Symptoms for each of the three stages of frostbite are described as
follows.

> Frostnip. Skin first turns red and then later becomes pale or waxy
white. There may be tingling, stinging, aching, an uncomfortable

sensation of coldness or numbness, or no noticeable symptoms.

. Superficial Frostbite. The skin turns white or gray-white and is
waxy in appearance. It is firm to touch (i.e., does not move
easily) and the tissue beneath the skin is soft and resilient.
There is a lack of sensation in the area.

. Deep Frostbite. The tissue is pale, cold, and solid with possible
blisters and swelling. The hands and feet are especially
susceptible to deep frostbite.

Emergency Treatment of Frostbite. Frostnip is easily treated in the field by the
application of body heat, which should be applied before the affected area
becomes numb. If frostnip affects your fingers and hands, place them against the
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Table 12-1 Coolin% Power of Wind on Exposed
o

(Under Calm Conditions)

Flesh Expressed as an Equivalent Temperature

ESTIHATED ACTUAL TEMPERATURE READING (°F)
WIND SPEED S50 40 30 20 10 (Y] -310 -20 -4L0 -50 -60
_(in _mph) EQUIVALKENT CHILL TEMPERATURE (°F)
calm ' 50 40 30 20 10 0 -10 -20 -40 =50 -60
5 48 37 27 16 6 -5 -15 ~68
10 40 28 16 4 -9 -95
15 36 22 9 -5 -18 -112
20 22 i8 4 -10 -121
25 30 16 o] -15 -133
3o 28 13 -2 -18 ~140
as 27 11 -4 -20 =145
40 26 10 -6 -21 -148

(Wind speeds greater
thsn 40 mph have little
additional effect.)

LITTLE DANGER .

In <hour with dry skin.
Haximum dsnger of

false sense of security.

INCREASING DANGER
Danger from freezing of
exposed flesh within 1
minute,

GREAT DANGER
Flesh may freeze within
30 seconds.

Trenchfoot and immersion foot may occur st ony point on Lhiw chart,

Source: Developed by U.S.

3.88.94T
0002.0.0

Army Rescarch Institute of Environmental Medicine,

Natick, Massachusetts.




skin of your chest or in your armpits. To warm your face, hold a mitten or scarf
over the lower part of your face and breathe into it. Thaw frozen spots
immediately. Do not rub affected areas.

Superficial frostbite usually responds to the application of body heat, as
described previously. If the skin does not respond to body heat or if it
resembles the early stages of deep frostbite, follow the emergency treatments
listed in the following paragraphs. DO NOT rub affected areas.

For deep frostbite, if possible, the injured person should be taken to a heated
shelter to avoid further frostbite. If it can be done without the danger of
further frostbite, remove all constricting items (e.g., boots, gloves, and socks)
from the injured area. RAPID REWARMING WILL MINIMIZE TISSUE LOSS. If possible,
warm the extremities in a carefully controlled water bath (104 to 106 °F) until
tips of the fingers or toes turn pink and feeling is restored. If a water bath
is not available, either apply wet packs (100 to 112 °F) to the person’s body,
or gently wrap frostbitten area in blankets or some other warm material.

DO NOT attempt to thaw the affected parts by exercising them or heating them in
front of an open fire, heat lamp, radiator, or stove. The person could receive
a heat injury as a result of sensation loss.

DO NOT use snow to thaw frostbite. DO NOT rub, massage, or use pressure on the
affected areas. Keep the frostbitten parts elevated if possible. Watch to see
if CPR is necessary. Give the victim warm drinks such as tea, coffee, or soup.
DO NOT GIVE ALCOHOLIC BEVERAGES. Have the victim exercise fingers or toes as
soon as possible, but only after they are warmed. DO NOT allow a person with
frostbitten feet to walk; walking may cause additional damage.

Medical Treatment of Frostbite.

. Frostnip. Usually does not require medical care.

. Superficial Frostbite. Blisters may require medical care.
. Deep Frostbite. EARLY MEDICAL TREATMENT IS URGENT! Transport the

victim to medical care facilities at once.

Prevention of Frostbite. It is far easier to prevent or stop frostbite in
earlier stages than to thaw and take care of badly frozen flesh. To protect the
body against frostbite, the following precautions should be taken:

. Wear enough clothing to protect against the cold and wind.
. Wear warm gloves and boots.
. Pull a scarf or jacket flap over the lower part of the face or pull

a hood tightly around the face.

L Occasionally exercise the face, fingers, and toes to keep them warm
and to detect any areas that may have become numb.

d Crew members should watch each other closely, especially the face,
for signs of frostbite.
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12.2.1.3 Immersion Foot. Immersion foot (formerly called trenchfoot) is a cold
injury resulting from prolonged exposure to near-freezing temperatures when
standing or walking on wet or swampy ground.

Symptoms., In the early stages, the feet and toes are pale, cold, numb, and
stiff, and walking is difficult. If preventive action is not taken, the feet
will swell and ache; in extreme cases, this may result in irreversible damage to
the tissues of the foot or leg.

Emergency Treatment of Immersion Foot. Handle feet very gently. DO NOT rub or
massage. If necessary, clean feet carefully with soap and warm water, then dry,
elevate, and expose to warm but not hot air.

Prevention of Immersion Foot. Because the early stages of immersion foot are not
painful, crew members must be constantly on the alert and check feet often when
working in cold, wet conditions. Keep feet dry by wearing waterproof footgear
and changing socks frequently because perspiration, trapped inside waterproof
boots or heavy footgear, can contribute to immersion foot symptoms. Avoid
standing in wet areas. If feet get wet, dry them as soon as possible, warm them
with your hands, then use foot powder, and change to dry socks. If you cannot
change wet boots and socks, exercise your feet frequently by wriggling your toes
and moving your ankles. Never wear tight boots.

12.2.2 Systemic Cold Injuries Systemic injuries are those that affect the
entire body system. Severe body cooling, known as systemic hypothermia, can
occur at temperatures well above freezing. Hypothermia, which can be fatal, is
the progressive lowering of body temperature accompanied by rapid, progressive
mental and physical collapse. A large percentage of wilderness deaths are the
result of hypothermia.

Hypothermia is caused by exposure to cold, and is aggravated by moisture, cold
winds, fatigue, hunger, inadequate clothing or shelter, and excessive perspi-
ration from strenuous exercise followed by too rapid cooling.

Hypothermia often occurs between temperatures of 30 to 50 °F, which most people
believe are not dangerous. Crew members should be alert for symptoms of hypo-
thermia, especially when temperatures are dropping rapidly or when they must work
in rain, snow, or ice.

Hypothermia may occur on land or following submersion in even moderately cold
water (i.e., 65 °F or lower). On land, hypothermia may take a full day or more
of exposure to develop; however, if the conditions are extremely severe, death
may occur within a few hours of initial symptoms.

In cold water, death may seem to be from drowning; in reality, it is usually the
result of hypothermia. 1In water, skin and nearby tissues chill very fast; in 10
to 15 minutes, the temperature of the heart and brain may drop. When the core
(i.e., internal body) temperature reaches 90 °F, unconsciousness may occur; when
body temperature drops to 80 °F, heart failure is possible.

12.2.2.1 Symptoms In the early stages of hypothermia, the body begins to lose
heat faster than it can be produced, making an effort to stay warm by shivering.
When the body can no longer generate enough heat to overcome heat loss and the
energy reserves of the body become exhausted, body temperature begins to drop.
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This affects the ability of the brain to make judgments and also results in loss
of muscular control. As the body temperature drops, hypothermia symptoms become
increasingly severe, as shown in the following table:

APPROXIMATE CORE
SYMPTOMS OF HYPOTHERMIA TEMPERATURE

Person is conscious, alert with Above 95 °F
increased respiration. Shiver-

ing may become uncontrollable

as core temperature nears 95

°F.

Person is conscious but disori- 95 to 90 °F
ented and apathetic. Shivering

is present but diminishes as

temperature drops. Below 92

°F, respiratory rate gradually

diminishes and pupils begin to

dilate.

Person is semiconscious. Shiv- 90 to 86 °F
ering is replaced by muscular

rigidity. Pupils are fully

dilated at about 86 °F.

Unconscious; diminished respi- Below 86 °F
ration. :
Barely detectable or nondetect- Below 80 °F

able respiration.

12.2.2.2 Emergency Treatment of Hypothermia Move hypothermia victim to shelter
and warmth as rapidly as possible. In very mild cases, dry clothing and shelter
may be all that is needed. Gently remove all of the victim’s wet clothing (so
energy is not expended by warming and drying wet clothing) and replace it with
a dry set. Give the person something warm to drink. DO NOT GIVE ALCOHOLIC
BEVERAGES.

ALL OTHER HYPOTHERMIA CASES SHOULD BE CONSIDERED MEDICAL EMERGENCIES. PROVIDE
EXTERNAL HEAT IN ANY WAY POSSIBLE! A warm bath (with the water kept between 105
and 110 °F) is the most effective way of warming a victim of hypothermia. NEVER
put an UNCONSCIOUS VICTIM in a bathtub.

If it is not possible to give the person a warm bath, use one of the following.

ALTERNATE METHODS.

. Wrap warm moist towels (or other fabric) around the victim’s head,
neck, sides, and groin. As the packs cool, rewarm them by adding
warm water (approximately 105 °F). Check the temperature of the
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water with your elbow or the inside of your arm; it should be warm
but not hot.

. If you are at a remote outdoor location and cannot use the other
method, make a "human sandwich” by placing the unclothed victim in
a sleeping bag (or between blankets) with two other undressed
persons to provide body-to-body heat transfer. THIS WILL SAVE
LIVES. Additional sleeping bags or blankets can be placed over and
under the victim.

DO NOT wrap a hypothermia victim in a blanket without an auxiliary source of heat
unless it is to protect against any further heat loss before treatment can begin,
or you need to go for help and there is no other alternative.

Continue treatment once the victim has stabilized. Give warm liquids and
nourishing food if the person is conscious. Check the person for symptoms of
frostbite and, if necessary, give treatment.

Handle the patient gently and do not allow him or her to walk. Exertion can
circulate cold stagnant blood from extremities to the central body and cause
"after-drop,"” in which the patient’s core temperature drops below the level that
will sustain life. ALCOHOL CONTRIBUTES TO AFTER-DROP.

12.2.2.3 Medical Care for Hypothermia HYPOTHERMIA IS A SEVERE EMERGENCY. GET
MEDICAL TREATMENT AS SOON AS POSSIBLE. Even persons with mild hypothermia should
see a doctor.

12.2.2.4 Prevention of Hypothermia In cold weather, never go into the field
without wearing adequate clothing. Take a complete change of warm clothes and
one or two extra pairs of socks (in plastic bags). Wear or carry a windproof,
water-resistant outer jacket and, in rain or snow, wear adequate raingear.

Stay dry. If your clothing becomes wet from perspiration, rain, snow, or
immersion in water, change it as soon as possible. If you start to shiver in a
prolonged or violent way, seek shelter at once. Shivering may produce heat but
it also uses up energy. Violent shivering may be an early sign of hypothermia.

Avoid accidental immersion in water. Practice boat safety and learn cold water
survival techniques. If you fall into water and you are not very close to shore,
remain quiet. Keep your head out of water, climb onto the boat, or hold or climb
onto any other object that will support you and keep you up out of the water.

12.2.3 Safety and First Aid Equipment 1In view of the causes, results, and
appropriate treatment of cold weather injuries discussed previously, as a
minimum, the following safety equipment should be included during cold weather
operations:

extra clothing for all personnel

blankets and/or sleeping bag

high-energy food and drinking water supply
toboggan

tow ropes
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In extreme cold conditions, add the following safety items:

. electric blanket (if an electrical source is available)
. portable emergency generator (with fuel, oil, and cords)
] space heater and fuel

12.2.4 General Winter Operations Cold weather conditions can severely affect
winter operations. The Site Manager and HSO must plan work schedules and project
tasks accordingly.

12.2.4.1 Preliminary Assessment If you will be working outdoors in cold weat-
her, assess the local weather conditions through the news media (i.e., radio,
television, and newspapers) to determine whether work should progress and the
amount of preparation needed. Carefully consider questions such as the
following.

. What are the typical wind and weather conditions for the period in
which you will be working?

. Are the areas in which you will work sheltered or open to the wind?

. Is there a place nearby for periodic warming breaks? Can you obtain
or heat warm food and beverages there? Is there a source of
drinking water?

. Are there ways to minimize the length of time that crew members will
have to work outdoors in the cold?

. If you use a vehicle for a warming area or will use a heater in a
closed room, how can you ensure there is adequate ventilation to
prevent carbon monoxide poisoning?

12.2.4.2 Scheduling Wherever possible, try to schedule work during the least
severe weather. Rotate crew members to keep cold exposures short and allow
sufficient time for frequent warming breaks. Remember that workers in heavy
clothing often need more time to complete the tasks and may become fatigued more
easily. Be aware that operations may have to be discontinued if winds increase
or the temperature drops.

Because winter days are short, scheduling should allow time for taking care of
equipment and supplies before nightfall. Once it becomes dark, it is more
difficult to gauge terrain, and temperatures are likely to drop.

12.2.4.3 Site Access Snow and ice could make travel on site access roads
impossible, or treacherous at best. Personnel should not be allowed to work on-
site if conditions could severely hamper the arrival or departure of emergency
vehicles. If the route to off-site medical facilities is blocked by snow or ice,
an otherwise minor injury could result in a major medical emergency. 1f
conditions warrant, the following provisions should be made:

b snow removal and plowing services for site access roads;
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a dependable, four-wheel-drive vehicle available to on-site
personnel for transporting an injured person to an off-site medical
facility; and

. sleeping bags, blankets, a food supply, and water kept on-site in
the event a sudden storm requires personnel to remain overnight

The HSO is responsible for deciding when weather conditions make site access
unsafe, thereby requiring work to stop until conditions improve.

12.2.4.4 Equipment and Supplies Obtain equipment and supplies that will help
prevent cold stress and will help in the treatment of cold stress disorders.
Required equipment includes a reliable ambient temperature thermometer, a wind
gauge, and a windchill chart. If the site is potentially windy due to a lack of
natural or manmade windbreaks (e.g., trees, valleys, and structures), try to
provide means of shielding workers from the wind. If working at a remote
location, carry extra food and water because hunger and dehydration contribute
to cold stress. If possible, make provisions for hot food and beverages. Ensure
that emergency communication equipment is available and operational for crew
members working in the cold, at heights, or in remote locations.

Close attention must be given to the effects of cold weather on field equipment.
Batteries can be severely affected by cold resulting in disabled radios, air
monitoring equipment, sampling pumps, and vehicles. A supply of fresh batteries,
a sufficient number of charging units, and a set of automotive jumper cables
should be maintained on-site. In addition, the electronics in many field
instruments such as PI, LEL, and oxygen meters, as well as the chemical reactions
in detector tubes (e.g., Draeger tubes) can also be adversely affected by the
cold. The manufacturers’ literature must be consulted for minimum operating
temperatures.

If at all possible, monitoring well sampling tasks should not be scheduled during

cold weather. These tasks generally require the use of relatively delicate
pumps; long, uninsulated stretches of tubing; and significant quantities of
decontamination solutions. Unless considerable effort is expended to prevent

pumps, hoses, decontamination solutions, and sample containers from freezing,
attempting to sample monitoring wells in cold weather may be counter-productive.
Portable shelters should be considered if cold weather sampling is necessary.
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CHAPTER 13. DECONTAMINATION

13.1 PERSONNEL DECONTAMINATION. Decontamination procedures are followed by all
personnel leaving hazardous waste sites. Under no circumstances (except
emergency evacuation) will personnel be allowed to leave the site prior to
decontamination. A typical personnel decontamination station is shown in Figure
13-1. Generalized procedures for removal of protective clothing are as follows.

1. Drop tools, monitors, samples, and trash at designated drop stations
(i.e., plastic containers or drop sheets).

2. Step into the designated shuffle pit area and scuff feet to remove gross
amounts of dirt from outer boots.

3. Scrub outer boots and outer gloves with decon solution or detergent and
water. Rinse with water.

4. Remove tape from outer boots and remove boots; discard tape and boots in
disposal container.

5. Remove tape from outer gloves and remove gloves; discard tape and gloves
in disposal container.

6. If the worker has left the Exclusion Zone to change the air tank on the
SCBA or the canister on the air-purifying respirator, this will be the
last step in the decontamination procedure. The tank or cartridge should
be exchanged, new outer gloves and boot covers donned, and the joints
taped; the worker then returns to duty.

7. Remove outer garments and discard in disposal container.

8. Remove respirator and place or hang in the designated area.

9. Remove inner gloves and discard in disposal container.

10. If the site requires use of a decontamination trailer, all personnel must

shower before leaving the site at the end of the work day.

NOTE: Disposable items (i.e., Tyvekm coveralls, inner gloves, and latex
overboots) will be changed daily unless there is reason to change sooner.
Dual respirator canisters will be changed daily, unless more frequent
changes are deemed appropriate by site surveillance data or personnel
assessment.

Maximum and minimum decontamination layouts for PPE Levels A through C are shown
in Figures 13-2 through 13-6.

Pressurized sprayers or other designated equipment will be available in the
decontamination area for washdown and cleaning of personnel, samples, and
equipment.
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FIGURE 13-2
Maximurmn Decontamination Layout
Level A Protection

Suit/Safety Boot Wash

Tank Change and

Redress - Boot . )

Cover/Outer o Suit/Safety Boot Rinse

Gloves
S‘-Fe")' Boot Removal
@ Fully Encapsulating Suit and Hardhat Removal
(12) 5CBA Backpack Rezoval

Contaminaton

Reduction Zone @ Inner Glove Wash

@ Inner Glove Rinse
@ Face Piece Reoval
@ Inner Glove Removal

0 Inner Qothing Removal

Contamination Control Line
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FIGURE 13-3

Maximum Decontamination Layout
Level B Protection
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et (9 (8)5uit/$CBA/ Boot /Glove Rinse
Gloves
@ Safety Boot Removal
SCBA Backpack Removal
@ Splash Suit Removal
@ Inner Glove Wash
Contamination
Reduction Zone
In.ne: Glove Rinse ’
) @ Face Piece Removal
@ Inner Glove Removal ’
In.ner Clothing Removal

.. Contamination Control Line

CLEANHSP
NSB Kings Bay 13-4



FIGURE 13-4

Maximum Decontamination Layout
Level C Protection
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. @ Inner Glove Removal
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Contamination Control Line
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FIGURE 13-5

Minimum Decontamination Layout
Levels A and B Protection
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FIGURE 13-6

Minimum Decontamination Layout
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Respirators will be decontaminated daily and taken from the drop area. The masks
will be disassembled, the cartridges set aside, and all other parts placed in a
cleansing solution. Parts will be pre-coded (e.g., #1 on all parts of Mask #1).
After an appropriate time in the solution, the parts will be removed and rinsed
with tap water. O0ld cartridges will be marked to indicate length of use (i.e.,
if it is possible to evaluate the remaining utility of the cartridge), or
discarded in the contaminated trash container for disposal. In the morning, the
masks will be reassembled and new cartridges installed, if appropriate.
Personnel will inspect their own masks and readjust the straps for proper fit.

13.2 SMALL EQUIPMENT DECONTAMINATION. Small equipment will be protected from
contamination as much as possible by draping, masking, or otherwise covering the
instruments with plastic (to the extent feasible), without hindering operation
of the unit. For example, the HNU meter can be placed in a clear plastic bag to
allow for reading the scale and operating the knobs. The HNU sensor can be
partially wrapped, keeping the sensor tip and discharge port clear.

The contaminated equipment will be taken from the drop area and the protective
coverings will be removed and disposed of in appropriate containers. Any dirt
or obvious contamination will be brushed or wiped with a disposable paper wipe.
The units can then be taken inside in a clean plastic tub, wiped off with damp
disposable wipes, and dried. The units will be checked, standardized, and re-
charged as necessary for the next day’s operation, and then prepared with new
protective coverings.

13.3 HEAVY EQUIPMENT DECONTAMINATION. It is anticipated that drilling rigs and
backhoes will become contaminated during borehole and test-pitting activities.
They will be cleaned with high-pressure water or steam, followed by a soap and
water wash and rinse. Loose material will be removed with a brush, The person
performing this activity will usually be at least at the level of protection used
during the personnel and monitoring equipment decontamination.

A decontamination pad will be constructed to allow collection and storage of
contaminated decontamination fluids in Department of Transportation (DOT)-ap-
proved 55-gallon drums.

13.4 DISPOSAL OF DECONTAMINATED MATERTALS. All protective gear, decontamination
fluids (for both personnel and equipment), and other disposable materials will
be disposed of at each site.

Decontamination fluids (i.e., Liqui-nox™, used to decontaminate sampling equip-
ment such as split spoons and groundwater sampling pumps) will be stored in DOT-
approved 55-gallon drums. Disposable materials (e.g., gloves and Tyveks™) will
be double-bagged and stored as is, or placed in DOT-approved 55-gallon drums.
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CHAPTER 14. FMERGENCY PLANNING

14.1 EMERGENCY MEDICAL SERVICES. Prior to site investigation or activity on
hazardous sites, nearby health facilities will be evaluated to determine their
ability to provide for the needs of on-site project staff and notified of site
operations as appropriate. Criteria such as emergency department physician
coverage, decontamination capabilities, and available medical specialists will
be evaluated.

14.1.1 On-Site First Aid An industrial first-aid kit will be provided at the
work site; contents of the kit will be checked weekly and restocked as necessary.
Other equipment may include oxygen, backboard and straps, splints, and a cervical
collar.

At least one person qualified to perform first aid will be present on-site at all
times during work activity. This person will have earned a certificate in first-
aid training from the American Red Cross or will have received equivalent
training. Designated first aides will receive regular review training from the
American Red Cross or the equivalent.

An emergency shower and eye-wash station will be provided at the work site, as
well as flushing water for decontamination of boots, gloves, clothing, and tools.

14.1.2 Transportation to Emergency Treatment A vehicle will be available at all
times to transport personnel to the hospital (in the event an ambulance is
unnecessary or unavailable). Stretchers will be located at the work site to
transport personnel to the vehicle. Under no circumstances will injured persons
transport themselves to a medical facility for emergency treatment.

14.2 CONTINGENCY PLANNING. Prior to commencement of on-site activities, the HSO
will review safety considerations with the field crew. The HSO has overall
responsibility for adherence to the designated safety precautions and assumes the
role of on-site coordinator in an emergency response situation.

All on-site personnel will be familiar with both the primary and secondary route
to the nearest hospital (which may be shown on a figure or a local map), as well
as the location of the nearest working telephone or radio communication device.
At remote locations a mobile phone or radio will be provided. A list of
emergency telephone numbers will be readily available on-site.

When extensive Level B operations are planned, the local hospital and emergency
response team will be advised in advance of the work to be performed. The
hospital will also be briefed on the availability of personnel health data and
technical support through Environmental Medicine Resources, Inc.

Emergency communication will be required to ensure positive preplanned notifi-
cation of emergency authorities in the event of episodes requiring initiation of

contingency plans. Emergency communication will include all or parts of the
following.
. Coordinate with local agencies, fire and police departments, the

ambulance service, and the hospital emergency room.

CLEANHSP
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. Establish two-way radio communication and a site alarm capable of
warning site personnel and summoning assistance (i.e., airhornm).

i Design an emergency evacuation plan for residents of nearby homes.
Although evacuation is an unlikely event, as a contingency, the HSO
will be designated as on-site coordinator and will be responsible
for implementing the plan. The HSO will be made aware of the total
nunber of households within a 2,000-foot radius. The Health and
Safety Plan will provide the emergency contacts required and a table
will provide a list of residences and identifiable operations in the
area in the event that evacuation is deemed a possibility for a
particular site.

. Investigate possible routes of evacuation prior to any activity.

. If an accident occurs, a copy of an accident report form, provided
in Chapter 15, should be filled out by the HSO and filed with the
individual’s supervisor, the HSM or HSS, and Human Resources. A

copy should also be retained in the project records.

14.3 POTENTIAL HAZARDS. The most common hazards associated with hazardous waste
site investigation include (1) accidents; (2) inhalation, contact, or ingestion
of hazardous materials; (3) explosion; and (4) fire.

14.3.1 Accidents Accidents must be handled on a case-by-case basis. Minor
cuts, bruises, muscle pulls, and the like will still allow the injured person to
undergo reasonably normal decontamination procedures before receiving direct
first aid. More serious injuries may not permit complete decontamination
procedures to be undertaken, particularly if the nature of the injury is such
that the victim should not be moved. In these cases, arrangements will be made
with the medical facility and transporter to allow them to take proper
precautions. The nature and degree of surface contamination at a site is
generally low enough that emergency vehicles could reach the victim on-site
without undue hazard. However, if on-site access is limited, accident victims
may be transported by ABB-ES personnel trained for this response to a point
accessible by an ambulance.

14.3.2 Contact and/or Ingestion of Hazardous Materials Properly prescribed and
maintained protective clothing and adherence to established safety procedures are
designed to minimize this hazard. However, it is still possible that contact or
ingestion of materials may occur. For example, puncture of a buried drum of
liquid during drilling operations might cause the drum contents to contact
personnel. Standard first-aid procedures should be followed. The drilling rig
will have a tank of water that may be useful in some circumstances, particularly
to flush contaminants from any exposed skin areas. Eye-wash bottles will also
be maintained at the site for emergencies. In cases of ingestion or anything
other than minor contact with known substances, the local Poison Control Center
and hospital should be notified and the victim taken there immediately for
further treatment and observation.

14.3.3 Explosion The drilling crew should be keenly aware of combustible gas
meter readings and should withdraw at any indication of imminently hazardous
conditions (i.e., greater than 20 percent LEL). The detection of such conditions

CLEANHSP
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will be reported to local agencies for potential execution of the evacuation
plan, if the situation is assessed to warrant such response.

14.3.4 Fire The combustible gas meter also warns of imminent fire hazards at
borings. The greatest fire hazard at the site should be recognized as handling
the fluids (e.g., methanol and acetone) used for certain decontamination
procedures. No smoking or open flames are allowed on-site. Carbon dioxide fire
extinguishers will be kept at the drilling rig and in the decontamination
area/field office. The fire department, previously informed of site activities,
will be called as needed.

14.4 EVACUATION RESPONSE LEVELS. Evacuation responses will occur at three
levels: (1) withdrawal from immediate work area (100 feet or more upwind),
(2) site evacuation, and (3) evacuation of surrounding area. Anticipated

conditions that require these responses are described in the following
subsections.

14.4.1 Withdrawal Upwind (100 Feet or More) Withdrawing upwind (100 feet or
more) will be required when (1) ambient air conditions contain greater
contaminant concentrations than guidelines allow for the type of respiratory
protection being worn (the work crew may return after donning greater respiratory
protection and/or assessing the situation as transient and past); (2) a breach
in protective clothing or minor accident occurs (the work crew may return when
the tear or other malfunction is repaired and first aid or decontamination has
been administered); or (3) the respirator malfunctions requiring replacement.

14.4.2 Site Evacuation Evacuation of the site will be required when (1) ambient
air conditions contain explosive and persistent levels of combustible gas or
excessive levels of toxic gases; (2) a fire or major accident occurs; or (3)
explosion is imminent or has occurred.

14.4.3 Surrounding Area Evacuation The area surrounding the site will be
evacuated when persistent, unsuppressible toxiec or explosive vapors from test
pits or borings (e.g., pressure release from punctured drum) are released, or air

quality monitored at several points downwind assess danger to the surrounding
area.

14.5 EVACUATION PROCEDURES

14.5.1 Withdrawal Upwind The work crew will continually observe general wind
directions while on-site. (A simple wind sock may be set up near the work site
for visual determinations.) Upon observing conditions that warrant moving away
from the work site, the crew will relocate upwind a distance of approximately 100
feet or farther, as indicated by the site monitoring instruments. Donning SCBA
and a safety harness and line, the HSO and a member of the crew may return to the
work site to determine whether the conditions noted were transient or persistent.
If persistent, an alarm should be raised to notify on-site personnel of the
situation and the need to leave the site or don SCBA. An attempt should be made
to decrease emissions only if greater respiratory protection is donned. The HSM,
HSS, and client will be notified of conditions. When access to the site is
restricted and escape is thereby hindered, the crew may be instructed to evacuate
the site rather than move upwind, especially if withdrawal upwind moves the crew
away from escape routes.

CLEANHSP
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14.5.2 Site Evacuation After determining that site evacuation is warranted, the
work crew will proceed upwind of the work site and notify the security force,
HSO, and field office of site conditions. If the decontamination area is upwind
and more 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 to
assess the situation, where the respirators may be removed (if instrumentation
indicates an acceptable condition). As more facts are determined from the field
crew, they will be relayed to the appropriate agencies. The advisability and
type of further response action will be coordinated and implemented by the HSO.

14.5.3 Evacuation of Surrounding Area When the HSO determines that conditions
warrant evacuation of downwind residences and commercial operations, the local
agencies will be notified and assistance requested. Designated on-site personnel
will initiate evacuation of the immediate off-site area without delay.

CLEANHSP
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CHAPTER 15. HEALTH AND SAFETY FORMS AND DATA SHEETS

This chapter contains examples of ABB-ES’s Health and Safety Audit Form, Accident
Report Form, HSO checklist for Field Operations, Material Safety Data Sheets for
Liqui-nox™ and trisodium phosphate, OSHA's Job Safety and Health Protection
notice, and ABB-ES’'s Daily Health and Safety Audit Form.

CLEANHSP
NSB Kings Bay 15-1



15.1 HEALTH AND SAFETY AUDIT FORM

Site Name: Date

Auditor:

SEND A COPY OF COMPLETED FORM TO THE HEALTH AND SAFETY MANAGER.
GENERAL YES NO COMMENTS

HASP on-site?

HASP completely signed off
and approved?

OSHA poster posted in trailer?

Emergency telephone numbers
posted in trailer?

Emergency eyewash on-site?

Emergency shower on-site?

Stretcher on-site?

First-aid kit on-site?

Adequately stocked?

Proper sanitation facilities?

DOCUMENTATION AND RECORDKEEPING

Only personnel listed and approved
in HASP on-site?

All personnel properly trained?

All personnel in health
monitoring program?

Daily field records kept by the
Site Managexr?

Levels of PPE recorded?

Contaminant levels recorded?

Site surveillance records kept
by HSO?

CLEANHSP
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DOCUMENTATION AND RECORDKEEPING
(Cont)

Calibration records maintained?
Accident/incident forms on-site?
Field team review sheets signed?
Medical data sheets completed?

Spare hospital directions
available?

Visitors logbook completed?
MSDSs for chemicals on-site?
HASP revisions recorded?
First-aid kit inspected weekly?
Are daily safety meetings held?

Emergency procedures discussed
during safety meetings?

EMERGENCY RESPONSES

Vehicle available on-site for
transportation to the hospital?

Fire extinguishers on-site?

At least two persons trained in CPR
and first-aid on-site at all times?

All personnel know who is trained?

PERSONNEL PROTECTIVE EQUIPMENT

Proper PPE being worn as
specified in the HASP?

Level of PPE being worn:
PPE adequate for work conditions?

If not, give reason:

Upgrade/downgrade to PPE level:

CLEANHSP
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PERSONNEL PROTECTIVE EQUIPMENT
(Cont.)

Has facial hair that would

interfere with fit of respirators

been removed?

If not, willing to shave if necessary?

Fit-tested within the last year?

If Level B, back-up/emergency person

suited up (except for air)?

HSO periodically inspects PPE and

equipment?
PPE not in use properly stored?

MONITORING EQUIPMENT

All equipment listed in HASP on-site?

Properly calibrated?

In good condition?
Used properly?

Other equipment needed?

List:

COMMENTS

Monitoring equipment covered wi
plastic to minimize contaminati

DECONTAMINATION

Decon line set up properly?

th

on?

Proper cleaning fluid used for known

or suspected contaminants?
Proper decon procedures used?
Decon personnel wearing proper
Equipment decontaminated?
Samples decontaminated?

Disposable items changed twice
a day or more often if needed?

CLEANHSP
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WORK PRACTICES

&
|72}
8

Proper collection and disposal of
contaminated PPE?

COMMENTS

Proper collection and disposal of
decon fluid?

Water available for decon?

Buddy system used?

Equipment kept off drums and ground?

Kneeling or sitting on drums or
ground not allowed?

Personnel avoid standing or walking
through puddles or stained soil?

Zones established?

If night work to be conducted,
adequate illumination?

Smoking, eating, or drinking in the
Exclusion Zone or CRZ not allowed?

To the extent feasible, contaminated
materials handled remotely?

Contact lenses not allowed on-site?

Entry into excavations not allowed
unless properly shored or sloped?

All unusual situations on-site
listed in HASP?

If not, what?

Action taken?

HASP revised?

CONFINED SPACE ENTRY

All confined spaces identified?

If not, list:

CLEANHSP
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CONFINED SPACE ENTRY

lﬁ
(€5]
IZ
(]

COMMENTS

All appropriate equipment available
and in good working order?

Equipment properly calibrated?

Confined Space Checklists used?

Checklists completely and correctly
filled out?

CLEANHSP
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15.2 ACCIDENT REPORT FORM

Site:
Location:

Project No.:

Location of Accident if different from above:

Name and Address of Injured:

SSN: DOB: Sex:

Years of Service: Time on Current Job: Dept. No.:

Title/Classification:

Date of Accident: Time of Accident:

Name of Witness: Telephone No.:

Accident Category: __ Motor Vehicle __ Property Damage _ Fire
__ Chemical Exposure __ Near Miss __ Other

Severity of Injury or Illness __ Non-disabling __ Disabling

___ Medical Treatment _ Fatality

Amount of Damage: §$

CLASSIFICATION OF INJURY

__. Fracture ___ Heat Burn

__ Dislocation ___ Chemical Burm

__ Sprain —_ Radiation Burnm

___ Abrasion ___ Concussion .
__ Laceration __ Toxic-Respiratory
___ Puncture __ Toxic-Ingestion
__ Bite Toxic-Dermal

Respiratory Allergy
Other (explain)

Property Damaged:

Cold Exposure
Heat Stroke
Faint/Dizziness
Blister

Bruise

Poison Ivy
Headache

Parts of Body Affected:

Degree of Disability:

Date Medical Care Received:

Name and Address of Medical Facility:

Emergency Service?:

Follow-up Exam Required?:

CLEANHSP
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ACCIDENT I10CATION (use other side of sheet as needed)
Causative agent most directly related to accident (i.e., object, substance,
material, machinery, equipment, and conditions):

Was weather a factor? How?

Unsafe mechanical/physical/environmental condition at time of accident (be
specific):

Unsafe act by injured person and/or others contributing to the accident (be
specific, must be answered):

Personal factors (improper attitude, lack of knowledge or skill, slow reaction,
fatigue, inattention, horseplay):

MODIFICATIONS

Level of personal protective equipment required in site safety plan:
Was injured person using required equipment?
If not, how did actual equipment use differ from plan?

Was personal protective equipment required in site safety plan adequate for site
conditions?

If no, what additional equipment was needed?:

What can be done to prevent a reoccurrence of this type of accident (i.e., modi-
fication of machine, mechanical guards, modification of work practices,
training)?:

DETAILED NARRATIVE DESCRIPTION (How did accident occur and why; objects, equip-
ment, tools used, circumstances, assigned duties; be specific):

Signature of Preparer: Date:

Signature of Site Manager: Date:

SEND COPIES OF COMPLETED FORM TO HUMAN RESOURCES
AND THE HEALTH AND SAFETY MANAGER OR SUPERVISOR.

CLEANHSP
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‘7 715.3: HSO CHECKLIST FOR FIELD OPERATIONS. .-

The following is a list of the minimum equipment and materials needed to fulfill the requircments
for health and safety at a site. This list does not include monitoring equipment, decontamination
cquipment, or personal bealth xod safety equipment (¢.g., respirators, tyveks, and boots).

Need Posted? Paperwork

L CLEANHSP
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15.4 MATERIAL SAFETY DATA SHEETS

15.4.1 LIQUI-NOX
15.4.2 TRISODIUM PHOSPHATE
15.5 OSHA POSTER .
15.6 DAILY HEALTH AND SAFETY AUDIT FORM

CLEANHSP
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' 15.4.2 TRISODIUM PHOSPHATE y
Monsanto MATERIAL SAFETY DATA? * * - T Pagetofs

/IER Cape  A-uT o MO
' MONSANTO COMPANY '

— * 800'N. LIN
MONSANTO PRODUCT NAME : .ST. Lou?saﬁg 23?'8\7,0

TRISODIUM PHOSPHA TE '.' 2 emergancy Phome Ko,
CRYSTALLINE - R et

PRODUCT IDENTIFICATION : . e

Synonyms: TSP/C; Trisodium onhophosphate Sodxum phosphate,  tribasic:
' " Phosphoric acid, trisodium sali; Trisodium’ phosphats dodecahyd.ram

Chemical Formula: "Na,PO, -12H20~1/4 NaOH (approx:mately) s

CAS No.: ’ ' 70101-89-0° -

DOT Proper Shipping

Name: . o . _Sodium Phosphate Trxbas:c,(see NOTE below) : %

N T Y s B S TP ST ol

DOT Hazard Class/. ST RTINS Mtk snEA 1n

LD. No.: ORM- E/NA9148 Lo I

DOT Label(s): Not Applicable A e : ,)-

Hazardous Substance(s) o T . o
RO(s): T " Yes’5,000 Ibs. .. . [T

U.S. Surface Freight’ = = 0 RS EEESA =

Classification: ) Trisodium Phosphate = 7 7~ lc

....... ; I

Note: Bagged material is not regulaled. B ! i

WARNING STATEMENTS R

DANGER! . : el T

CAUSES EVE BUANS A

CAUSES SKIN IRRITATION :

PRECAUTIONARY MEASURES .. - R -

Do not gst in eyes, on skin, on ciothing. : v

Avoid braathing dusi. C Ol eaebes ee . .

Keep container closed. R L

Use with adequate ventilation. L. tee
Wash thoroughiy atter handling. o R — e .-

EMERGENCY AND FIRST AID PROCEDURES

FIRST AID: IF IN EYES, immediately flush with plenty of water lo: at Ieast 15 minutss.

Call a physician. stasr s f_,..n

IF ON SKIN, immediately flush with plenty of water..Remove contammated dothmg SR RIEE

Wash clothing belore reuse. e TR DT R LR I I L N e T
CLEANHSP : - C e - 3-+042 1323
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Monsanto MATERIAL SAFETY DATA - - . . Page 20f 3

1

-

OCCUPATIONAL CONTROL PROCEDURES

rEya Protectlon: . Wear chemical safety goggles to prevent eye contact. Have eye baths im-
medialey available whers eye conlact’ can occur.
Skin Protection: Wear appropriate impervious gloves and protedwe ciot.hlng to prevent skin
contact. Launder contammated dothmg &nd clean protectrve equxpment before
reuse. L
Resplratory . T SRR
Protection: Use NIOSH approved equipment suitable for nuisance dust when airbome ex-

posure is excessive. Consult respirator manu.acturer to determine appropnata
type equipment for given application. CoL

Ventlation: - Provide venutano_n 1o minimize exposuqu'Lgcal exhaust ventilation pfefa_r_reg.
Alrborne T o
Exposure Limits:  Product: Trisodium phosphate dodecahydrate

" Although no specific exposure limit, has been established for this matenal
OSHA and ACGIH have established limits for nuisance dusts:

" OSHA PEL/TWA: Total 15 mg/m?3; Respirable 5 mg/m?
T " ACGIH-TLW/TWA: ' Total'10 mg/m3; Respirable 5 mg/m?

Keep exposure below these limits.

FIRE PROTECTION INFORMATION  #&7: " maw. -

This material is not combustible. T
REACTIVITY DATA ' N T
hiaterials to Avoid: Trisodium Phosphate ‘Crystalline” could be comosive to aluminum

surfaces bacause of high pH. Sealed containers should be kapt free
of water because of ils corrosivity when wet. o .

R I SN

Hazardous Decomposition . -
‘Products: None. 2

Hazardous Polymerization: =~ Does not oceur.,

PHYSIOLOGICAL EFFECTS SUMMARY’

Oral LDy, (Rat): 6,500 mg/kg, Practically Nontoxic T
Dermal LD, (Rabbit): 7,940 mg/kg, Practically Nontoxic o
Eva Irritatinn (Radbit): (FHSA) Corrpsive

Skin Irritation (Rabbit): (FHSA) 3.3 on a scale of 8.0, Moderately Irritating

LOAFETY UATA

IVIAL t

PHYSICAL DATA

Appearance and Odor: White, crystalline, free—ﬂowmg granu!es or powder odorless
PH (1% solution @ 25°C):  12.0 e
Bulk Density (Ibs/cu. f1.): Powder 61-65 . . A
Granular 58-64 _ ; 2
Solubliity (9100 g H,0) o
(Anhydrous Salt Basis): 118 @ . 25°C . .. . . )
175 @ 40°C.:7:, =o'+ o0 DimoaEruieoso 0 Ly
-7 353 @’ 60°C’, ' T AV PR
'61 3 @ BO.C - RN AR Y v . . LSRR Y ¥ A . '. . » .o
B4.5 @ 100°C T

Note: These physical data are typical values‘bg.éédﬁon material tested but r'nay ‘vary ‘trom sample 15 ;arr;je
Typical values should not be construed as a guaranteed analysis of any specific k% or as &pedﬁcaum hems.’

CLEANHSP 15-13
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Monsanto MATERIAL SAFETY DATA - Page 3 of 3

SPILL, LEAK & DISPOSAL INFORMATION

Waste Disposal: Dispose of in a landlill in accordance with all local, stats and federal regula-
tions. ‘
Spill or Leakage
Procedures: Sodium phosphate, tribasic, as currently defined, is @ hazardous substances in

the Comprehensive Environmental Response, Compensation and Liability Act
o 1880 (Superiund) and in'the current federal regulations 40 CFR, Part 11§
(Section 311, Clean Water Act) with a reportable quantity of 5,000 pounds
when released 1o the environment. Since federal, state and local faws may

vary, consult your atlorney or appropriate regulatory officals for information re-
lating 1o spill reporting. '

Sweep, scoop or vacuum up all spilled matenial, contaminated soil and other
contaminated material and place in containers. If possible, complete cleanup
on a dry basis. After all practical dry cleanup has bean done, residual contami-
nation can be flushed with planty of water. .

ADDITIONAL COMMENTS

Environmental Toxicity Information: .

§6-hr LC., (Bluegill) : 440 mg/, Praczjca.ﬂ'y Nontoxic
96-hr LCeq (Trout) : 2560 mgA, Practically Nontoxic

DATE: &1/83 " REVISED: x SUPERSEDES: 578
MSDS NO.: - 010101820

FOR ADDITIONAL NON-EMERGENCY INFORMATION, CONTACT:

Product Acceptability Coordinator
Detergent Materials

Monsanto Industrial Chemicals Co.
314-654-2096

(A Unit of Monsanio Company)

ArNough the inlormation and recommencations sat forth haren (harsinafisr “lnformation”] as presentad in pood 1 and bekeved 1© be
cortect a3 of he cals hareol, Monsanto COMEany Makes NG 1epr8SANiILONS &5 10 the COMPDMSANALS Of ATTECY thered!. INfarmaAtan s
susplied LUEONA the CoNdition thal the PArEONS TECVING AT will MmaAks Tel Own COLTNINALON A3 10 kS aLRANKTY kor thelr PurpOsas Frior 1©
4. 1 1O evenl will Monsants Comaany be ressonsidie lor camages of any NAle whalioever reauling fram the Las of oF reiance uoon
Warmaton. NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF MERCHANTABIUITY, FITNESS FOR A
PARTICULAR PURPOSE OR OF ANY OTHER NATURE ARE MADE HEREUNDER WITH ‘RESPECT TO INFORMATION OR THE

PRODUCT TO WHICH INFORMATION REFERS.

VLVQ AL3IVS WIBIIVA

- dNITIVISAYO ALVHSOHd WIAOSIbL

This form hes been asproved by the Ocsupational Salety and Health Administration as “equivalent 10 OSHA Farm 20.

CLEANHKSP
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15.5 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. Requirements

include the following:

of the Act

EMPLOYERS

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

EMPLOYEES
Employees must comply with all occupational safety and health
standards, rules, regulations and orders issucd 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 ﬁ tions to hci ensure cﬁﬁu\ce with the Act.

The Act requires that a representative of the employer and 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 employces concerning safety and health conditions in the
workplace.

COMPLAINT
Employees or their representatives have the right to file a complaint
with the ncarest 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 employeces 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 ncarest OSHA office within 30 days
of the alleged discriminatory action.

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

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

PROPOSED PENALTY

The Act provides for mandatory civil penaltics against employers
of up to $7,000for cach serious violation and for optional penalties
of up to $7,000for each nonserious violation. Penalties of up to
$7,000per 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 $10,0000r 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 assit cmployers 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 considerabie help and
advice on solving safety and health problems or can refer you to
other sources for health such as training.

VOLUNTARY ACTIVITY
Free assistance in identifying 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
ncarest OSHA Regional Office
in the following locations:

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

(404) 347-3573  Washington, D.C.
(617) 565-7164 1991 (Reprinted)
(12) 353-2220 OSHA 2203

Q14) 7674731
(303) 844-3061
(816) 426-5861
@12) 3372378
Q15) 596-1201
(415) 744-6670
Q06) 442-5930

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 botline: 1-800-321-OSHA.
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“* 15.6 DAILY-HEALTH'AND SAFETY AUDIT -

Sitc Name: Date:

Auditor:

SEND A COPY OF COMPLETED FORM TO THE HEALTH AND SAFETY MANAGER

[YEs;INO [N/A]
(Usm back of form if xore ypace is peeded)

. Saxfery meeting beld today?
. Emergency procedures discussed during safety meeting?
Vehide available on-sile for transportation to the hospital?
At least two persons tramed in CPR and first—aid on-site?
Proper PPE being wormn as specified in the HASP?
Level of PPE being worn:
6. PPE adeguate for work conditions? [ ] j l ]
If noy, give reason: ) )
Upgrade/downgrade 1o PPE level:
7. 1f Level B, back-up/emergency persoa suited up (exeept for 2ir)?
8. Monito:ing.cquipmcul calibrated?

:Jcth‘-'

9. Moritoring equipmant in good condition?

10. Monitoring equipment used properly?

11. Other menitering equipment needed?
List:

12. Moritoring equipment covered with plastic 1o mirimize conlamination?

13. Decor line set up properly?

14. Proper ceaning fluid vsed for known or suspected contaminants?

15. Preper decon proesdures used?

16. Decon personnel wearing proper PPE?

17. Eguipment decontaminated?

18. Samples decontaminated? ;
19. Disposable ilcms changed rwice a day or more often if needed
20. Proper collection and disposal of contaminated PPE?

(38
—
.

Proper collection and disposal of decon fluid?

. Buddy syvelem used?

- Equipment kept off drums and ground?

. Knexling or sitting on drums or ground not allowed?

N
38

N
U}

~
»

25. Persoanel avoid standing or walking through puddles or stained s017
26. Zopes established? )
27. If night work 10 be conducted, adequaie lumination?
28. Smoking, ecating, or drinking in the Exclusion Zone or CRZ not allowed?
29. To the exient feasible, contaminated materials handled remotely?
30. Entry inte excavations not allowed unless properly shored or sloped?
31. Al upusual siruations on-site listed in HASP?
1f pot, what?
Action taken?
HASP rcviaed? )
32. All confined spaces identified? [ ] | [ J
If ot list:
33. Confiped Space Checklists used? ~
34. Confized Spacc Checllists completely sod correaly filled out?

ALL DEFICIENCIES MUST BE CORRECTED IMMEDIATELY!

NSB Kings Bay ‘ ’ " g ’ ' 15-16



CHAPTER 16. RESPIRATORY PROTECTION PROGRAM

16.1 INTRODUCTION. This program was developed to govern the selection and use
of respiratory protective devices by ABB-ES personnel. The program is intended
to comply with OSHA requirements as set forth in 29 CFR 1910.134(b). The scope
of this program is limited to activities related to field investigations of
potentially hazardous waste disposal sites.

16.2 PERSONNEL REQUIREMENTS. All personnel assigned to field activities at
hazardous or potentially hazardous locations are currently required by ABB-ES's
health and safety policies to be enrolled in the corporate health monitoring
program. Part of this program involves spirometry, a measure of the respiratory
system status. No personnel may be assigned to the use of or may withdraw from
stock any respiratory protective device without a physician’s certification that
use of the device will not be injurious to health. Psychological limitations
(e.g., claustrophobia) are also considered in personnel assignments. Training
in the use of the selected device and fit testing, as described herein, are also
required.

Personnel will not be assigned duties that require a respirator when facial hair,
skullcaps, or eyeglasses will interfere with a proper fit. Contact lenses may
not be worn with any respiratory protective device. Eyeglass frames that fit
inside the respirator facepiece are provided as necessary.

16.3 APPLICABLE EQUIPMENT. ABB-ES maintains the following respiratory
protective equipment:

full-face chemical/mechanical air-purifying respirators
SCBA

full-face airline-supplied breathing apparatus

5-minute escape air supply

This equipment is intended for use on an as-needed basis, to be determined by an
evaluation of on-site conditions. Respiratory protective equipment should not
be used arbitrarily by any ABB-ES personnel. Selection criteria are presented
separately; training is required in the use of each type of equipment before
drawing from stock.

16.4 PERSONNEL TRAINING. Training of personnel in the proper use and care of
respiratory protective equipment is considered essential to the success of the
program. Training encompasses the following topics:

respiratory protection principles
selection of appropriate equipment
use of equipment

maintenance of equipment

fit testing

Information regarding each topic is presented as standard respiratory protection
procedures in the corporate health and safety program manual.

CLEANHSP
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16.5 PROGRAM ADMINTSTRATION AND DOCUMENTATION. Administration of the ABB-ES
Respiratory Protection Program is the responsibility of the HSM, and includes the
following:

respirator selection

personnel training

fit testing

respirator maintenance

documentation

program evaluation and improvements

personnel pulmonary testing and certification

Fit testing and respirator maintenance is performed by the equipment manager of
ABB-ES’s Sample Control and Staging Center in Portland, Maine, and designated,
trained employees at the other offices. All fit-testing and respirator
maintenance is conducted under the administration of the HSM. Major maintenance
is performed by manufacturer-certified technicians only. Personnel training in
respiratory protection is one aspect of the HSM’s ongoing personnel training
programs. Program evaluation is a dynamic process, occurring each time a project
HASP is prepared.

Medical supervision of personnel occurs as part of the ABB-ES health monitoring
program, also administered by the HSM. Medical surveillance is required for all
personnel assigned to hazardous or potentially hazardous site activities.

Documentation of the various elements of the ABB-ES respiratory protection
program is achieved through several media, as follows:

. Documentation of respirator selection is included in the hazard
assessment of each site’s HASP.

. Documentation of persomnel training is maintained in both hardcopy
and computerized files.

. Documentation of medical surveillance is achieved indirectly by
maintaining a list of enrolled employees in the health monitoring
program, and directly through physician certification of personnel
allowed to be assigned respiratory protective devices.

o - Using the appropriate form, documentation of fit-testing is
maintained on file with the equipment manager of the Sample Control
and Staging Center and with the HSM or designee.

o Documentation of site surveillance is required both by this program
and by the HASP for each site. Records of site surveillance are
created by the HSO and maintained in project files.

. Respirator inspection and maintenance records are created and main-
tained by the equipment manager for each respirator, SCBA, and
escape respirator.

Inspection and documentation occurs either before each unit is removed from stock
and when it is returned, or monthly.

CLEANHSP
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16.6 INSPECTION, MAINTENANCE, AND STORAGE

16.6.1 Introduction Respirator maintenance is an integral part of the overall
respirator program. Wearing a poorly maintained or malfunctioning respirator,
in one sense, is more dangerous than not wearing a respirator at all. Personnel
wearing defective devices think they are protected when, in reality, they are
not. Emergency escape and rescue devices are particularly vulnerable to poor
maintenance because they generally are used infrequently, and then in the most
hazardous and demanding circumstances. Serious injury or death can result from
wearing a defective device during an emergency escape or rescue. The respirator
program includes the following components:

inspection for defects (including a leak check)
cleaning and disinfecting

repair as required

proper and sanitary storage of equipment

16.6.2 Inspection for Defects The most important part of a respirator
maintenance program is continual inspection of the devices. If properly
performed, inspections will identify damaged or malfunctioning respirators before
they can be used. Two types of inspections will be performed: (1) while the
respirator is in use, and (2) while it is being cleaned. Because the use and

cleaning will be performed primarily by the same personnel, these inspections may
become concurrent.

16.6.3 Frequency of Inspection OSHA requires that "All respirators be inspected
before and after each use,” and that those not used routinely (i.e., emergency
escape and rescue devices) "shall be inspected after each use and at least

monthly...." Obviously, emergency escape and rescue devices do not require
inspection before each use.

16.6.4 Inspection Procedures Respirator inspection will include checking of the
following:

tightness of the connections
facepiece

valves

connecting tubes

canisters, filters, or cartridges

In addition, the regulator and warning devices on a SCBA will be checked for
proper functions.

16.6.5 Field Inspection of Air-purifying Respirators Routinely used air-
purifying respirators will be checked as follows before and after each use:

1. Examine the facepiece for:
i excessive dirt
] cracks, tears, holes, or physical distortion of shape from improper
storage
CLEANHSP
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o inflexibility of rubber facepiece (stretch and knead to restore

flexibility)
. cracked or badly scratched lenses in full facepieces
. incorrectly mounted full facepiece lenses, or broken or missing

mounting clips

. cracked or broken air-purifying element holder(s), badly worn
threads, or missing gasket(s)

2. Examine the head straps or head harness for:
d breaks
. loss of elasticity
. broken or malfunctioning buckles and attachments
[ ]

excessively worn serration on head harness, which might permit
slippage (full facepieces only)

3. Examine the exhalation valve for the following after removing the cover:

. foreign material (e.g., detergent residue, dust particles, or human
hair under valve seat)

. cracks, tears, or distortion in the valve material
4 improper insertion of the valve body in the facepiece
. cracks, breaks, or chips in the valve body, particularly the sealing
surface
. missing or defective valve cover
. improper installation of the wvalve in the valve body
4. Examine the air-purifying element(s) for:
o incorrect cartridge, canister, or filter for the hazard
o incorrect installation, loose connections, missing or worn gasket,

or cross-threading in the holder

. expired shelf-life date on the cartridge or canister

. cracks or dents in the outside case of the filter, cartridge, or
canister indicated by the absence of sealing material, tape, or foil
over the inlet

4 identical cartridges if more than one are used

16.6.6 Care and Cleaning of Self-contained Breathing Apparatus The proper care
of SCBAs involves the following:

. inspection for defects

CLEANHSP
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. cleaning and disinfecting
. repair
. storage

The following checklist is to be used by personnel whenever they check out a
SCBA. (Note: Any discrepancy found should be cause to set the unit aside until
it can be repaired by a certified repair person.)

1. Preliminary Inspection. Check to ensure that:
. high-pressure hose connector is tight on cylinder fitting
. bypass valve is closed
. mainline valve is closed
. there is no cover or obstruction on regulator outlet
[

pressure in the tank is at least 1,800 psi
2. Backpack and Harness Assembly.
. Straps

- visually inspect for complete set

- visually inspect for frayed or damaged straps that may break
during use

. Buckles

- visually inspect for mating ends
- check locking function

. Backplate and Cylinder Lock

- visually inspect backplate for cracks and for missing rivets
Or Screws

- visually inspect cylinder hold-down strap and physically check
strap tightener and lock to ensure that it is fully engaged

3. Cylinder and Cylinder Valve Assembly.
. Cylinder

- physically check cylinder to ensure that it 1is tightly
fastened to backplate

- check hydrostatic test date to ensure that it is current

- visually inspect cylinder for large dents or gouges in metal

. Head and Valve Assembly

- visually inspect cylinder for presence of valve lock

- visually inspect cylinder gauge for condition of face, needle,
and lens

- open cylinder wvalve and listen or feel for leakage around

packing (if leakage is noted, do not use until repaired); note
function of valve lock

CLEANHSP
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4, Regulator and High-pressure Hose.

High-pressure Hose and Connector. Listen or feel for leakage in
hose or at hose-to-cylinder connector. (Bubble in outer hose
covering may be caused by seepage of air through hose when stored
under pressure. This does not necessarily mean a faulty hose.)

Regulator and Low-pressure Alarm

- Cover outlet of regulator with palm of hand. Open mainline
valve and read regulator gauge (must read at least 1,800 psi
and not more than rated cylinder pressure).

- Close cylinder valve and slowly move hand from regulator
outlet to allow slow flow of air. Gauge should begin to show
immediate loss of pressure as air flows. Low-pressure alarm
should sound between 650 and 550 psi. Remove hand completely
from outlet and close mainline valve.

- Place mouth onto or over regulator outlet and blow. A
positive pressure should be created and maintained for 5 to
10 seconds without any loss of air. Next, establish a slight
negative pressure in regulator and hold for 5 to 10 seconds.
Vacuum should remain constant. This tests the integrity of
the diaphragm. Any loss of pressure or vacuum during this
test indicates a leak in the apparatus.

- Open cylinder valve.

- Place hand over regulator outlet and open mainline wvalve.
Remove hand from outlet and replace in rapid movement. Repeat
twice. Air should escape when hand is removed each time,
indicating a positive pressure in chamber. Close mainline
valve and remove hand from outlet.

- Ascertain that no obstruction is in or over the regulator
outlet. Open and close the bypass valve momentarily to ensure
flow of air through bypass system.

5. Facepiece and Corrugated Breathing Tube.

CLEANHSP
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Facepiece

- Visually inspect head harness for damaged serration and
deteriorated rubber. Visually inspect rubber facepiece body
for signs of deterioration or extreme distortion.

- Retaining clamp properly in place, visually inspect lens for
proper seal in rubber facepiece, and for cracks or large scra-

tches.

- Visually inspect exhalation valve for visible deterioration or
foreign materials buildup.
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Breathing Tube and Connector

- Stretch breathing tube and visually inspect for deterioration
and holes.

- Visually inspect connector to ensure good condition of threads
and for presence and proper condition of "O" ring or rubber
gasket seal.

- Perform a negative pressure test on facepiece.

b. With facepiece held tightly to face or facepiece
properly donned, stretch breathing tube to open corruga-
tions and place thumb or hand over end of connector.

c. Inhale. Negative pressure should be created inside
mask, causing it to pull tightly to face. This negative
pressure should be maintained for 5 to 10 seconds. If
negative pressure leaks down, the facepiece assembly is
not adequate and should not be worn.

6. Storage of Units. Check that:

cylinder is refilled as necessary and unit is cleaned and inspected
cylinder valve is closed

high-pressure hose connector is tight on cylinder

pressure is bled off high-pressure hogé and regulator

bypass valve is closed

mainline valve is closed

all straps are completely loosened and laid straight

facepiece is properly stored to protect against dust, sunlight,
heat, extreme cold, excess moisture, and damaging chemicals

16.6.7 Cleaning and Sanitizing Any good detergent may be used, followed by a

disinfecting rinse or a combination disinfectant-detergent for a one-step

operation.

Reliable, effective disinfectants can be made from readily available

household solutions, including the following:

CLEANHSP
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Hypochlorite solution (50 ppm of chlorine) can be made by adding
approximately 2 milliliters of bleach (e.g., Clorox) to 1 liter of
water, or 2 tablespoons of bleach per gallon of water. A 2-minute
immersion disinfects the respirators.

Aqueous solution of iodine (50 ppm of iodine) can be made by adding
approximately 0.8 milliliter of tincture of iodine per liter of
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water, or 1 teaspoon of tincture of iodine per gallon of water. A
2-minute immersion is sufficient to disinfect the respirators.

To prevent damaging the rubber and plastic in the respirator facepieces, the
cleaning water should not exceed 140 °F; however, to ensure adequate cleaning,
it should not be less than 120 °F.

16.6.8 Rinsing The cleaned and disinfected respirators should be rinsed
thoroughly in water (140 °F maximum) to remove all traces of detergent and
disinfectant. This is important for preventing dermatitis.

16.6.9 Drying The respirators may be allowed to dry in room air on a clean
surface. They may also be hung from a horizontal wire, like drying clothes;
however, care must be taken not to damage or distort the facepieces,

16.6.10 Reassembly and Inspection To avoid contamination, the clean, dry
respirator facepieces should be reassembled and inspected in an area separate
from the disassembly area. The inspection procedures were discussed previously;
special emphasis should be given to inspecting the respirators for detergent or
soap residue left by inadequate rinsing. This appears most often under the seat
of the exhalation valve, and can cause valve leakage or sticking. The respirator
should be thoroughly inspected and all defects corrected. New or retested
cartridges and canisters should be installed, and the completely reassembled
respirator should be tested for leaks. For SCBA devices, the facepiece should
be combined with the tested regulator and the fully charged cylinder, and an
operational check should be performed.

16.6.11 Maintenance and Repair Replacement or repair should be done only by
trained, experienced persons using parts designed for the respirator. Besides
being contrary to OSHA requirements, substitution of parts from a different brand
or type of respirator invalidates approval of the device. This restriction
applies particularly to maintenance of the more complicated devices, especially
SCBA, and more specifically, regulator valves and low-pressure warning devices.
These devices should be returned to the manufacturer or to a trained technician
for adjustment or repair. No problems are anticipated in repairing and
maintaining most simple respirators, particularly the commonly used air-purifying

type.

16.6.12 Respirator Storage Respirators must be stored properly to protect
against the following:

. dust

. sunlight

4 heat

. extreme cold

] excessive moisture
. damaging chemicals
[ ]

mechanical damage

Damage and contamination of respirators may occur if they are stored on a
workbench; in a tool cabinet or toolbox among heavy tools, greases, and dirt; or
in a vehicle.
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CHAPTER 17. OTHER CONSIDERATIONS

17.} ILLUMINATION. Site operations will not be permitted without adequate
lighting. Therefore, unless provisions are made for artificial light, downrange
operations must halt in time to permit personnel and equipment to exit the
Exclusion Zone and proceed through decontamination before dusk. Conversely,
operations will not be permitted to begin until lighting is adequate.

17.2 SANITATION. Provisions must be made for sanitation facilities for the site
work force. At a minimum, the provision of toilet facilities must meet the
requirements of 29 CFR 1910.120(n), which includes one facility for less than 20
employees, or one toilet and one urinal for every 40 employees, up to 200; then
one of each for every 50 employees. If it is a mobile crew and they have
transport readily available, the requirements do not apply.

17.3 HEALTH AND SAFETY AUDIT PROCEDURES Regular health and safety audits will
be conducted to ensure compliance with health and safety policy and procedures.
The HSO will perform periodic audits, with the goal of one audit per shift, using
the health and safety audit form (see Chapter 15.0). Auditing may be performed
on any ABB-ES site by the HSS or the HSM, and will include health and safety
evaluations of all work activities. The audits will be an unannounced evaluation
of sites selected at the discretion of the HSM oxr HSS, with the goal of 10
percent of active sites being subject to audits each quarter.

Results of each site health and safety audit will be summarized in an audit
report provided to the site HSO, the Project Manager, and the Operational Group
Manager charged with responsibility for the project. Where the audit report
identifies deficiencies, it will be the Project Manager's responsibility to
promptly implement corrective action. The corrective action undertaken will be
outlined in a written report submitted to the HSS and the HSM. The HSM or the
HSS will retain the original audit report that has been signed by the Project
Manager and the HSO to acknowledge receipt of the audit’s findings. Any mitig-

ating comments submitted to the HSM or the HSS will be appended to the original
report.
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Site Name: Site Location:
Purpose of Entry:
Contaminants:

Type of Confined Space:
Date and Time of Entry: Date and Time Permit Expires

POTENTIAL HAZARDS: (Check all that apply)

{Flammable Moving Parts Radioactive Entrapment
{ O, Deficiency Valves & Pipes Noise Engulfment
{ Toxic Electrical Heat Other
EQUIPMENT REQUIRED: (Check all that apply)
X {LEL/O, Meter .| Safety Harness |Level A Stand by SCBA
PID | Lifeline Level B Ladder
1FID « | Hoist Level C Barrier and shield
{Draeger Tubes | | Ventilation Mod. Level D Radio
Hydrogen Sulfide | | Lighting Level D Cellular Telephone
Other:
ACCEPTABLE ATMOSPHERIC LEVELS FOR ENTRY:
>19.5% = Oxygen = PID/FID
<10%* = LEL = Draeger Tube
<10% _ = Hydrogen Sulfide Meter = Other

*May use <20% LEL as long as precautions are taken (e.g., non—sparking tools, intrinsically safe equipment)
ATMOSPHERE TESTING RESULTS:

Record tome and results of readings at Entryway (prior to opening door or cover), Initial atmosphere (greatest
of top, middle or bottom of space), when atmosphere Stabilizes after ventilation (greatest of top, middle, and
space), and periodically thereafter in the workers Breathing Zone.

Other (list) =
*If initial readings are acceptable, workers can enter space in Level D or Modified Level D withhout ventilation.
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All identified atmospheric and physical hazards are controlled.

All hazards introduced by the work performed are addressed (e.g., welding fumes).

Air intake of the véntilation system is located in an area free of contaminants.

Valves, pipes, and mechanical and electrical equipment has been locked—out, blocked
chocked, disengaged or otherwise disconnected where necessary.

All required equipment and rescue equipment is present and in good working condition.
Non-—sparking tools and intrinsically safe equipment and lighting are used if required.
All monitoring instruments have been properly calibrated.

All workers have initial confined space entry training certification.

All workers receive site specific confined space entry training.

:| Rescue team members practiced rescue operations in space or similar space.

Practice Date:
All rescue team members certified in first aid and CPR.
Entry coordinated with subcontractors.

DESCRIPTION OF RESCUE PROCEDURES:

PROBLEMS ENCOUNTERED:

SIGNATURES:

I have reviewed the work authorized by this permit and the information contained here—in. Written instructions
and safety procedures have been received and understood. I understand that this permit is not valid and the permit
cannot be approved and entry conducted if any of the above squares are marked "NO" or if required sections are

incomplete.

Entrants:
Attendants:
Rescue Team:
Other:

Permit prepared by:
Entry Authorized by (HSO):

PERMIT CANCELLATION:

Reason:

HSO Signature:

[:] Copy of form sent to Health and Safety Manager, Portland, ME. (manditory)

A-2
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Site Name: Site Location:
Purpose of Entry: Date and Time of Entry:

ACCEPTABLE ATMOSPHERIC LEVELS FOR ENTRY:

>19.5% = Oxygen = PID/FID
<10%* = LEL . Draeger Tube i
<10% _ = Hydrogen Sulfide Meter Other

Il

*May use <20% LEL as long as precauntions are taken (e.g., non—sparking tools, intrinsically safe equipment)
EQUIPMENT REQUIRED: (Check all that apply)

| Safety Harness
1 Lifeline

.| Hoist

.| Ventilation

| Lighting

. {Level A X | Stand by SCBA
Level B ‘2= Ladder

Level C | Barrier and shield
Mod. Level D “" 7| Radio

+{Level D |-+ Cellular Telephone

/X |LEL/O, Meter

i PID

FID

jDraeger Tubes

3 Hydrogen Sulfide
© 4 Other:

ATMOSPHERE TESTING RESULTS:

Record time and results of readings at Entryway (prior to opening door or cover), Initial atmosphere (greatest
of top, middle or bottom of space), when atmosphere Stabilizes after ventilation (greatest of top, middle, and
space), and periodically thereafter in the workers Breathing Zone.

- Brcathmg B‘reavthvi_}i'g - Brcathmb”' f

Time. -

% Oxygen
% LEL
H,S Metcr (ppm)
PID/FID (ppm)
Draeger Tibe '(ppm)
Other (list) :

*If initial readings are acceptable, workers can enter space in Level D or Modified Level D withhout ventilation.
DESCRIPTION OF RESCUE PROCEDURES:

Full chest of body harness with retrieval line connected in the center of back at shoulder level or above entrants
head. Retrieval line will be connected to tripod with hoisting device. Non—entry retrieval will be conducted.
If entry for rescue is required, workers will don Level B PPE.



Yes No N/A
'| Allidentified atmospheric and physical hazards are controlled.

All hazards introduced by the work performed are addressed (e.g., welding fumes).

Air intake of the ventilation system is located in an area free of contaminants.

All required equipment and rescue equipment is present and in good working condition.
Non-—sparking tools and intrinsically safe equipment and lighting are used if required.
All monitoring instruments have been properly calibrated. -

All workers have initial confined space entry training certification.

All workers received site specific confined space entry training.

Rescue team members practiced rescue operations in space or similar space.

Practice Date:

: | Allrescue team members certified in first aid and CPR.

Entry coordinated with subcontractors.

PROBILEMS ENCOUNTERED:

Was rescue required?

SIGNATURES:

I have reviewed the work authorized by this permit and the information contained here~in. Written instructions
and safety procedures have been received and understood. I understand that this permit is not valid and the permit
cannot be approved and entry conducted if any of the above squares are marked "NO" or if required sections are
incomplete.

Entrants:
Attendants:
Rescue Team:
Other:

Permit prepared by:
Entry Authorized by (HSO):

PERMIT CANCELLATION:

Reason:

HSO Signature:

E:] Copy of form sent to Health and Safety Manager, Portland, ME. (manditory)

A-4



APPENDIX B

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

!" cmp|oycrs must Iurmsg to emp!oyecs emp|oyment 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.

!mployecs must comp|y wn! a!! occupatlona| salcty 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 US. 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.

|!c !ct Tequires t!al a representative ol t!c cmploycr 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 right to tile 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 inspection clieves an employer has violated the Act,
a citation alleging such violations will be issued to the employer.
Each citation will specify a time period within which the alleged
violation must be corrected.

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

PROPOSED PENALTY
e Act provides for mandatory civil penaities agatnst 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 Arct 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 ACT!

1le providing penalties tor 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

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

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

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

More Information

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

Atlanta, Georgia

Boston, Massachusetts
Chicago, Illinois

Dallas, Texas

Denver, Colorado

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

(404) 347-3573
(617) 565-7164
(312) 353-2220
(214) 7674731
(303) 844-3061
(816) 426-5861
(212) 3372378 L
(215) 596-1201
(415) 744-6670
(206) 442-5930

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

n Martin, Secretary of Labor
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.

KB_STE11.HSP
MVL.08.94
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