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Revisi_on 1
SCOPE

The purpose of this Sampling and Analysis Plan (SAP) is to outline
the scope of the site boundary soil sampling along the periphery of
Operable Unit 1 (OU-1). It presents a summary of the locations,
frequency, types, and methods of soil sampling in an abbreviated
format. Detailed information sources and methodologies are
described in the Work Plan (i.e., Sampling and Analysis Plan,
Quality Assurance Project Plan, Health and Safety Plan, etc.) for
OU-1 which are included by reference.

The site boundary soil sampling event at OU-1 has two immediate

objectives. The first is to obtain current surface soil
contamination data along transportation routes to and from the site
to assess the potential of T"drag-out" of contaminants

(specifically, polychlorinated biphenyls [PCBs]) due to site
activities. The second objective is to verify that surface soil
conditions in selected portions of the adjacent residential area
have not been impacted by drag—out or wind-borne contamination
(i.e., PCBs).

The data obtained during the initial soil sampling event will be
incorporated into the project data base for site characterization,
as appropriate. Sample collection and analysis will conform to the
standards specified in the Work Plan.

LOCATIONS AND SAMPLES

Proposed sampling locations are presented in Figure 1. The
frequency and type of samples are summarized in Table 1. Samples
will be collected following the methods described in the Quality
Assurance Project Plan, Appendix 5.4.1, and the QU1 Field Sampling
Plan, Appendix 5.4.2 of Volume V of the Work Plan. Background
sample locations will be selected at the discretion of the field
sampling team and Field Operations Leader based on field
observations. The underlying criteria for background sample
location selection will be to identify sample points which are
independent of OU-1 and other PSCs, and appear typical of regional
conditions.

ANALYSES

The type of analyses are summarized in Table 1 of this section, and

detailed in Table 1-1 Selected Constituents, Methods of Analysis,
and Numbers of Surface-water, Sediment, Ground-Water, and Soil

Samples to be Analyzed During the RI at QUl, NAS Jacksonville, of
the Quality Assurance Project Plan, Appendix 5.4.1 of Volume V, of

the Work Plan. Sample results will be validated in accordance with
NEESA Level D requirements.

BSSP NAS JAX February 14, 1992
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ASSMUPTIONS
Sampling Events

Field Days
Equipment Blanks
Field Blanks

Trip Blanks

No. of VOA Coolers

No. UNITS

1 event (no demob of greater than 48 hours AND
total duration is <= than 14 Days)
4 days per event
1 per day
1 per sampling event (no demob of greater than 48 hours)
1 per VOA Cooler
0 Coolers

Field Duplicates 10% of total per sampling event
MS/MSD 10% of total for sampling event (of less than 14 days)

Sample
Location Media BNA VOC PCB METALS RAD DIOXIN
SL108 Soil 0 0 1 0 0 0
SL109 Soil - 0 0 1 0 0 0
SL110 S oil 0 0 1 0 0 0
SL111 Soil 0 0 1 0 0 0
SL112 Soil 0 0 1 0 0 0
SL113 Soil 0 0 1 0 0 0
SL114 Soil 0 0 1 0 0 0
SL115 Soil 0 0 1 0 0 0
SL116 Soil -0 0 -1 0 0 0
SL117 Soil 0 0 1 0 0 0
SL118 Soil 0 0 1 0 0 0
SL119 Soil 0 0 1 0 0 0
SL120 Soil 0 0 1 0 0 0
SL121 Soil 0 0 1 0 0 0
SL122 Soail 0 0 1 0 0 0
SL123 Soil 0 0 1 0 0 0
SL124 Soil 0 0 1 0 0 0
SL125 Soil 0 0 1 0 0 0
SL126 Soil 0 0 1 0 0 0
SL127 Soil 0 0 1 0 0 0
SL128(B) Soil 0 0 1 0 0 0
SL129(B) Soil 0 0 1 0 0 0
SL130(B) Soil 0 0 1 0 0 0
SL131(B) Soil 0 0 1 0 0 0
SL132(B) Soil 0 0 1 0 0 0
Subtota 0 0 25 0 0 0
*** QA/QC SAMPLES ***

Equipment Blanks Water 0 0 4 0 0 0
Field Blanks Water 0 0 1 0 0 0
Trip Blanks Water 0 0 0 0 0 0
Field Duplicates Soil 0 0 3 0 0 0
MS/MSD Soil 0 0 3 0 0 0
TOTAL 0 0 36 0 0 0

NOTE: (B) Indicates Background Samples.
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GENERAL CONDITIONS

Management of Investigative Derived Wastes (IDW) will be 1in
accordance with Section 5.15, Disposal of Investigation-Derived
Wastes, of the Remedial Investigation/Feasibility Study Work Plan
for OUl, 0il and Solvents Disposal Pits Area, Volume 5, of the Work
Plan.

Health and safety procedures will be in accordance with the Generic
Health and Safety Plan, Navy CLEAN Program, Appendix 1.5, located
in Organization and Planning, Volume I of the Work Plan, and the
Health and Safety Plan, RI Field Work, Operable Unit 1, Appendix
5.5, located in the Remedial Investigation/Feasibility Study Work
Plan for OUl, 0Oil and Solvents Disposal Pits Area, Volume 5, of the
Work Plan.

BSSP NAS JAX
Az\BSSP1.JAX 4
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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 Envirommental 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.

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 on site. The HSO will also
conduct safety briefings and site-specific training for on-site personnel. As
necessary, the HSO will accompany all USEPA, Occupational Safety and Health
Administration (OSHA), or other governmental agency personnel visiting an ABB-ES
site in response to health and safety issues. The HSO, in consultation with the
HSS or HSM, is responsible for updating and modifying this HASP as site or
environmental conditions change. Additional description of the duties of the
HSM, HSS and HSO are provided in Part II of the HASP in Appendix A.

1.2.4 Other Functional Titles The following is a list of other personnel who
will be involved in this project and their general responsibilities:

Position Title Responsibilities

Field Engineer/Scientist Drilling/Field Sampling

This category includes engineers, scientist, and technicians who will perform
site reconnaissance, geophysical/seismic surveys, surface water and sediment
sampling, soil sampling, groundwater sampling and air sampling.

Name of File.HSP
.l 1-1
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1.3 TRAINING. Training is defined in Chapter 3.0 of the CLEAN HASP. All
personnel entering potentially contaminated areas at this site must meet the
requirements of 29 CFR 1910.120. Personnel without the required training will
not be permitted in any area with potential for exposure to toxic substances or
harmful physical agents (i.e., downrange). The ABB-ES training program is
described in Part II of the HASP in Appendix B, Training Program, and Appendix
C, Medical Surveillance Program.

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

Name of Fle.HSP
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2.0 SITE CHARACTERIZATION AND ANALYSIS

2.1 SITE NAME, LOCATION, AND SIZE Operable Unit 1 (0Ul) is located in the
south-central area of Navel Air Station-Jacksonville (NAS/JAX) (Figure 2-1). 1t
is northwest of the intersection of Thrush Road and Gannet Road and southwest of
Child Street (Figure 2-2). OUL is also known as the 0ld Main Registered Disposal
Area which is comprised of Potential Source of Contamination No. 26 (PSC 26) and
the former PCB Storage Area PSC 27.

2.2 SITE HISTORY AND LAYOUT PSC No. 26-01d Main Registered Disposal Area. The
Navy used this area for the disposal of a variety of wastes, including spent
solvents and spent oils. Before 1940, the U.S. Army controlled and utilized the
area for disposal of debris. From 1940 to 1968, the Navy operated the PSC as a
disposal area for solid waste, demolition and construction debris, and spent
solvents and oil. The Navy burned these wastes at the edge of trenches and pits,
with the remains bulldozed into the trenches and pits and covered. Air pollution
control requirements halted burning, and the solid wastes were then hauled off-
site by a contractor. However, the Navy continued to dump spent solvents and oil
in the pits. The Navy officially closed the area on January 15, 1979.

The Navy also used a portion of PSC 26 as a disposal area for low level
radioactive waste during World War II. Instruments with Radium 226 and other low
level radioactive waste were placed in a pit at PSC 26. The disposal area is
reported to have been decontaminated. A contractor for the Navy excavated and
placed material in approximately 500 steel drums for disposal in an approved
facility in Barnwell, South Carolina.

PSC 27 the former PCB Storage Area is located on the southeastern edge of OUL
(Figure 2-2). PSC 27 was used for the outdoor storage of transformers containing
PCB oils. Reportedly, vandalism to the transformers in 1978 resulted in other
spillage of transformer oil on the ground.

2.3 SCOPE OF WORK (WORK PLAN) Installation Restoration Program: Investigate

the environmental impacts associated with past activities. Remedial
Investigation & Feasibility Study (RI/FS) will be conducted to determine and
implement corrective action alternatives. The IRP will be conducted in

accordance with CERCLA/RCRA and the NCP. The field activities at OUl include
an ecological inventory, sediment and surface-water sampling, air sampling,
geophysical and seismic surveys, soil sampling, soil gas sampling, soil borings,
monitor-well installation, in situ permeability testing, and ground-water
sampling.

Name of Fle.HSP
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3.0 TASK ANALYSIS

3.1 TASK ONE

3.1.1 Hazardous Substances Based on the available data the contaminants of
concern known or suspected to be present on site, along with any established
exposure limits for those substances, are listed in Table 3-1.

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

3.1.2.1 Health Hazards Contaminants to which personnel may be exposed are
gasoline and diesel fuels and their constituents; chlorinated solvents; heavy
metals and PCBs. Hazardous substance 1nformatlon forms (Material Safety Data
Sheets, MSDS) for the contaminants of concern are listed in Part II of the HASP,

Appendlx N.4. All activities at this site will be conducted in unconfined areas.
This will help minimize the chances of exposure of on-site persomnel to high
vapor concentrations of any of the substances listed in Appendix N.4,

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, and snake bites. Extreme caution should be exhibited
by all personnel while conducting work around drill rigs, backhoes, and other
heavy equipment. During hot days, personnel should take time to drink fluids and
cool off to avoid overheating and symptoms related to heat stress. Listing 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.

Power substations, powerlines, underground utilities, and underground pipelines
are to be avoided during drilling operations. Necessary work permits for
activities will be obtained from the Public Works Department or the appropriate
department (e.g., fire department, etc.). Safety hazards and methods to reduce
employee/contamination exposure to hazardous substances is addressed in more
detail in Part II of the HASP in Appendix E, Personal Protective Equipment;
Appendix F, Monitoring Equipment; Appendix G, Zonation; Appendix H, Work
Practices; Appendix I, Confined Space Entry Procedures (not planned for this
work); Appendix J, Excavation and Trenching; Appendix K, Temperature Extremes;
Appendix L, Decontamination, and Appendix M, Emergency Planning.

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

Name of File.HSP
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Contaminants of Concern
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Constituent Max.! PEL/TLV? Media® Koc*
Rep.
Conc.
Volatiles
1,2-Dichloroethane 54 100 Soil 14
1,2-Dichloroethene 3,150 200 Soil 59
Chloroform 180 2 Soil 31
1,1,1-Trichloroethane ‘ 8 NA Soil 152
Acetone 580 250 Soil 2.2
- Tetrachloroethane T 6 1 Soil 3
Trichlorethene 2,000 25 Soil 126
Toluene 270 100 Soil 300
Ethylbenzene 24,000 100 Soil 1,100
Chlorobenzene 2,500 75 Soil 330
Xylenes 2,900 100 Soil 240
N-Butyl Acetate Trace 150 GW NA
Ethyl Acetate Trace 400 GW NA
Methylene Chloride Trace 50 GW 8.8
Methyl Ethyl Ketone 188 200 GW 4.5
Methyl Isobutyl Ketone © 40 50 GW NA
Trichloroethene 62 ) 50 GW 126
Xylenes ‘ 120 100 GW 240
Semi-Volatiles
Phenol 64 5 Soil 14.2
1,2-Dichlorobenzene 11,000 50 Soil 1,700
4-Chloro-3-Methylphenol 45,000 NA Soil NA
Dibenzofuran 2,500 NA Soil NA
Bis(2-Ethylhexyl)phthalate 5,600 NA Soil NA
Polynuclear Aromatic
Hydrocarbons
- Naphthalene 27,000 10 Soil NA
Phenanthrene 1,800 NA Soil 98
Fluoranthene 19,000 NA Soil 38,000
Pyrene 310 NA Soil NA
Benzo(a)Anthracene 450 NA Soil 1,380,000
Chrysene 630 NA Soil 200,000
Benzo(a)Pyrene 200 NA Soil 5,300,000
Indeno(1l,2,3-cd)pyrene 190 NA Soil 1,600,000
Dibenz(a,h)anthracene 120 NA Soil 3,300,000
Benzo(g,h,i)perylene 260 NA Soil 1,600,000
Nams of Fie.HSP
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TABLE 3-1, continued

Contaminants of Concern

Constituent Max.?! PEL/TLV? Media® Koc*
Rep.
Conc.
Metals
Cadmium 76.7 NA Soil NA
Chromium 218 NA Soil NA
Lead 4,100 NA Soil NA
Mercury 12.3 NA Soil NA
Nickel o 79.9 NA Soil NA
Zinc 8,190 NA Soil NA
PCBs
Polychlorinated Biphenyls 1,000 _ NA Soil 530,000
Notes:
1. Maximum reported concentration mg/l (water), mg/kg (metals), ~mg/kg

(volatiles, semi-volatiles, PCBs).

Permissible exposure limit/threshold limit value (parts per million).
Ground water, surface, water, soil, or air.

Organic carbon partition coefficient (milliliters per gram).

Criteria or Value Not Available. ‘

wu oW N

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

3.1.3.1 Engineering Controls Whenever needed, engineering controls (i.e., fans
to blow volatilized chemicals away from the work area) will be used. Engineering
controls are described in more detail in Part II of the HASP in Appendix D.

3.1.3.2 Levels of Protection 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.

Higher levels of personal protection will be used as dictated by conditions
discovered in the field and as directed by the HSO. Guidance on selection of the
level of personal protection is provided in Part II of the HASP in Appendix E.

Name of Fle.HSP
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3.1.4 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.

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

1. Foxboro Organic Vapor Analyzer 128 (QOVA)
2. Mini-Ram Sun # Shield Model PDM-SNS

If the OVA detects a steady measurable quantity of organic vapors greater than
5 parts per million (ppm) in the breathing zone, the field team will withdraw
from the Site until health and safety conditions at the site are re-evaluated.
If the organic vapors can be identified, action levels will be determined by the
appropriate PEL/TLVs, as applicable.

Dust in the breathing zone will also be monitored. Initially, the dust
monitoring readings will be recorded once per 30 minutes during field activities
which could potentially generate dust hazards. If initial dust monitoring
readings are consistently below threshold criteria, the frequency of dust
monitoring and recording will be reduced at the discretion of the Field
Operations Leader or their representative. Dust masks will be required if dust
readings exceed 10 lg/m’. Engineering controls such as wetting may be used to
reduce the potential for generating dust.

Additional monitoring equipment that may be utilized at the site are described
in Part II of the HASP in Appendix F.

3.1.4.2 Personal Monitoring Personal monitoring will be wundertaken to
characterize the personal exposure of high risk employees to the hazardous
substances they may encounter on-site. Personal monitoring will be conducted on
a representative basis. Personnel who conduct a high risk work task will be
noted in field logs.

Because of the past use of the site for the disposal of the Radium 226 materials
the following personal monitoring equipment will be used at the site. Refer to
Chapter 7.0 of the CLEAN HASP for information on the maintenance and calibration
of the equipment.

1.Thermoluminescent Dosimetry Body Badge

Nama of File.HSP
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Because documentation of the removal of the Radium 226 material exist no other
monitoring for radioactive material 1is planned. Additional information

concerning personal monitoring, if required, is provided in Part II of the HASP
in Appendix F.2.

Name of File.HSP
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4.0 SITE CONTROL

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

Due to the nature of the work (multiple soil borings and monitoring well sampling
throughout the study area) and the properties of the potential chemicals found
on-site, typical exclusion, contamination reduction, and support zones are not
necessary or practical at all locations. Therefore, where appropriate, a
"floating" exclusion zone in the perimeter of the sampling site will be
established to eliminate access to the area by individuals not working on the
project or involved in the assessment work. The perimeter will be at least 30
feet in radius and moved accordingly as the assessment points are moved.

Zonation of waste sites and "floating" decontamination stations are described in
Part II of the HASP in Appendix G Zonation and Appendix L Decontamination. A
"fixed" site decontamination area will be established adjacent to the OUl field
operation trailer. A diagram of the "fixed" decontamination station is provided
in Figure 4-1. The purpose of the "fixed" decontamination station is to provide
a central area for the decon of field sampling and equipment, vehicles and large
field equipment (tractors, drill rigs, trucks, etc).

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

HELP . three short blasts .. .)

EVACUATION three long blasts | « _ _ )

ALL CLEAR alternating long and short blasts . C_ . _ )

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

communication and work practices are discussed in more detail in Part II of the
HASP in Appendix H.

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

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

Name of FileHSP
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Zonation of site work areas, typical work practices and levels of personal
protection are discussed in more detail in Part II of the HASP in Appendix G
Zonation, Appendix H Work Practices and Appendix L Decontamination.

Nanw of FleHSP
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5.0 DECONTAMINATION AND DISPOSAL

All personnel and/or equipment leaving contaminated areas of the Site will be
subject to decontamination, which will take place in the contamination reduction

zone. The decontamination areas will consist of either the "fixed"
decontamination station (Figure 4-1) located on-site for work conducted at 0Ul
and "floating" decontamination stations for work conducted off-site. General

decontamination practices are described in Chapter 13.0 of the CLEAN HASP and in
Part II of the Site Specific HASP in Appendix L.

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

5.1.1 Small Equipment Decontamination Small equipment will be protected from
contamination as much as possible by keeping the equipment covered when at the
site and placing the equipment on plastic sheeting, not the ground. Sampling
equipment used at the site will be used only once or will be field cleaned
between samples. Small equipment decontamination is described in more detail in
Part II of the HASP in Appendix L.2.

5.1.2 Heavy Equipment Decontamination Drilling equipment will be protected from
contamination as much as possible by placing the equipment on plastic sheeting,
not the ground. The drill rig and associated drilling equipment will be cleaned
with high pressure water or high pressure steam followed by a soap and water wash
and rinse. Loose material will be removed by brush. The person performing this
activity will be at the level of protection used during the field investigation.
Heavy equipment decontamination is described in more detail in Part II of the
HASP in Appendix L.3.

5.2 COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS All disposable
protective gear, decontamination fluids (for both personnel and equipment), other
disposable materials will be disposed at the site. Disposable material (e.g.,
gloves and Tyveks ) will be bagged and disposed of properly. Collection and
disposal of decontamination products is described in more detail in Part II of
the HASP in Appendix L.4.

Name of File.HSP
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6.0 EMERGENCY AND CONTINGENCY PLAN

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

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

6.2 EVACUATION. Evacuation procedures at the site will follow those procedures
discussed in Chapter 14.5 of the CLEAN HASP for wupwind withdrawal, site
evacuation, and evacuation of the surrounding area.

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

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

Name of File.HSP
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7.0 ADMINISTRATION

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

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL:

Greg Brown Clavton King

Randvy Halloway *+

Kathy Lukasiewicz

Pat Craine

Frank Lesesne *+

Aaron Cohen

Phil Georgariou

Other As Required

OTHER CERTIFIED PERSONNEL:

* FIRST-AID-TRAINED
+ CPR-TRAINED

Name of Fle.HSP
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7.2 HEALTH AND SAFETY PLAN (HASP) 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

©7.3  FIELD TEAM REVIEW. I have read and reviewed the health and safety
information in the HASP. I understand the information and will comply with the
requirements of the HASP.

NAME:

DATE:

SITE/PROJECT:

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

Project:

Name :

Address:

Home Telephone: Area Code ( )

Age: " 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 ( )

Neme of File.HSP
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7.5 EMERGENCY TELEPHONE NUMBERS.

NAS Jacksonville

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

Other Contacts

National Poison Control Center (800) 492-2414

Maine Poison Control Center (207) 871-2950

National Response Center (800) 424-8802

Regional USEPA Emergency Response (800) 414-8802

Chemical Manufacturers Association

Chemical Referral Center (800) 262-8200

Site HSO: Kathy Lukasiewicz

Task Order Manager: Phil Georgariou (904) 656-1293

Regional HSS: Jack Davis (904) 656-1293

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

EMERGENCY CONTACTS

Dr. Frank Lawrence (207) 871-2617
Bruce Campbell, RPh (207) 871-2449
Florida Poison Control Center (800) 282-3171
ABB-ES (Maine) (800) 476-0460
ABB-ES (Florida) (904) 656-1293
USEPA Emergency Response (800) 414-8802

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

Facility Name: Saint Vincent's Hospital

Address: 1800 Barrs, Jacksonville, FL

Telephone Number: (904) 387-7395

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

Exit NAS via the main gate and take a right onto Roosevelt Blvd. (Hwy 17)
heading north. Proceed north to Park Street and take a right (east) onto
Park Street. Proceed on Park to Barrs and take a right. At the end of
Barrs on the right is St. Vincent's.

Name of File.HSP
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Alternative source of medical assistance:

Facility Name: Riverside Hospital

Address: 2033 Riverside Avenue, Jacksonville, FL

Telephone Number: (904) 387-7070

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

Exit NAS via the main gate and take a right onto Roosevelt Blvd. (Hwy 17)
heading north. Proceed north to Park Street and take a right (east) onto
Park Street. Proceed on Park Street to Margaret Street and take a right.
At the corner qf Margaret Street and Riverside is Riverside Hospital on

the right.

Nams of FileHSP
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ROTE:

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 of the Act include the following:

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

Employees must comply with all occupational safety and health
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.

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 employees concerning safety and health conditions in the
workplace.

o

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 employees may not be discharged or dis-
criminated against in any way for filing safety and heaith 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 discrimination.

R
If upon inspection OSHA believes 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 alieged violation for three days, or until it is corrected,
whichever is later, to warn employees of dangers that may exist
there.

e

The Act provides for mandatory penalties against employers of up
to 51,000 for each serious violation and for optional penalties of up
to $1,000 for each nonserious violation. Penalties of up to $1,000
per day may be proposed for failure to correct viclations within the
proposed time period. Also, any employer who willfully or
repeatedly violates the Act may be assessed penalties of up to
$10,000 for each such violation.

Criminal penalties are also provided for in the Act. Any willful
violation resulting in death of an employee, upon conviction, is
Ppunishable 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 by
both. Conviction of an employer after a first conviction doubles
th . .

While providing penalties for violations, the Act also encourages
efforts by labor and management, before an OSHA inspection, to
reduce workplace hazards voluntarily and to develop and improve
safety and health programs in all workplaces and industries.
OSHA's Voluntary Protection Programs recognize outstanding
efforts of this nature.

OSHA has published Safety and Health Program Management
Guidelines to assist employers in establishing or perfecting
programs to prevent or control emplyee 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 proivde considerable heip and advice
on solving safety and health problems or can refer you to other
sources for health such as training.

Free assistance in identifying and correcting hazards and in improv-
ingsafety and health management is available to employers, without
citation or penalty, through OSHA-supported programs in each
State. Thse 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.

More Information

Additional information and  Atlanta, Georgia (404) 347-3573 Washington, D.C.

copies of the Act, specificOSHA ~ Boston, Massachusetts (617) 565-7164 1989 (Revised)

safety and health standards, and  Chicago, lllinois (312) 353-2220 OSHA 2203

other applicable regulations Dallas, Texas (214) 7674731

may be obtained from your Denver, Colorado (303) 844-3061

employer or from the nearest Kansas City, Missouri (816) 426-5861 Elizabeth Dole, Secretary of Labor
OSHA Regional Office in the New York, New York (212) 337-2325 U.S. Departm ent of Labor

following locations:

Settle, Washington

Philadelphia, Pennsylvania (215) 596-1201
San Francisco, California _ (415) 995-5672
(206) 442-5930

Occupational Safety and Health Adminstration

Under provisions of Title 29, Code of Federal Reguattions, Part lm.Z(a)(l)employmm.u;lpmmim(uabdmih)hlmpiwouplmwbmnoﬁcummman
customan m
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APPENDIX A

This appendix describes the health and safety designations and
general responsibilities that will be employed for the project.

A.l HEALTH AND SAFETY MANAGER

The Health and Safety Manager (HSM), ABB Environmental Services,
Inc. (ABB Environmental), 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 Health and Safety Plan (HASP) are implemented by the Health
and Safety Officer (HSO). In the various regions, the HSM may
delegate additional functions to the Regional HSS.

A.2 HEALTH AND SAFETY SUPERVISOR

The Health and Safety Supervisor (HSS) is the health and safety
professional serving as the ABB Environmental 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.

A.3 HEALTH AND SAFETY OFFICER

The Health and Safety Officer (HSO) will be responsible for the
implementation of the Site Specific Health and Safety Plan (HASP).
The site HSO also will insure that; 1) appropriate health and
safety monitoring is conducted, 2) that all procedures specified in
the HASP are followed, and 3) that documentation of compliance/non-
compliance with the HASP is provided in the Health and Safety Log
Book. , ' :
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All personnel working on an ABB Environmental site who potentially
may be exposed to toxic substances or hazardous materials will
participate in an 1initial and an annual refresher and/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 and designated by the Occupational Safety
and Health Administration (OSHA) standard 29 CFR 1910.120. In
addition to the initial training, ABB Environmental uses 8-hour
annual refresher  ard Ssupervisory training elements, which are
augmented by site-specific training regarding site hazards and
specialized problems and protocols.

B.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 covering 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 medial surveillance requirements,
including recognition 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

site control and decontamination procedures
contingency planning

confined-space entry procedures -
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B.2 ANNUAL REFRESHER/SUPERVISORY TRAINING

Annually, all personnel required to participate in the initial
training will take an 8-hour refresher training course. Those
personnel with either site supervisory or health and safety
responsibilities will also have an additional 8 hours of training
beyond the initial 40 hours. The 8-hour supervisory training meets
requirements of the annual refresher.

B.3 SITE-SPECIFIC TRAINING

. All personnel assigned to an ABB Environmental 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.

B.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, CPR, first aid, or any other
pertinent health- or safety-related subject.
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C.1 HEALTH MONITORING PROGRAM

All on-site ABB Environmental 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 C-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.

C.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.
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TABLE C-1
BASELINE HEALTH MONITORING PROGRAM

PHYSICAL EXAMINATION

medical history
medical examination

vision: - ~near/distant
- ~color

audiometry

radiology: PA/LAT

spirometry .

electrocardiogram

LABORATORY ANALYSIS

Compléte 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
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TABLE C-1 (Continued)
BASELINE HEALTH MONITORING PROGRAM

Urine Analysis

color and character
specific gravity

pH

protein

acetone

glucose

microscopic éxamination

Biotox Panel



APPENDIX D

APPENDIX D

ENGINEERING CONTROLS



APPENDIX D

APPENDIX D

Whenever feasible, engineering controls will be used at the site to
reduce employee exposure to hazardous substances. Feasible
engineering controls include the following:

the use of pressurized cabs or control booths
. the use of remotely operated materials-handling equipment
. 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
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E.l 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 level 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.

E.2 LEVELS OF PROTECTION

The following subsections describe the basic composition 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 decontamination and possible
cross-contamination during sample handling.

E.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 conditionms
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
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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

coverallé (oﬁtional)

long underwear (optional)

gloves kouter, chemical-resistant)

gloves (inner, chemical-resistant)

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

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

two-way radios (optional)
E.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 wuse of air-purifying respirators.
Level B has the same respiratory protection criteria as Level A;
however, 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)

E-3
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hooded chemical-resistant clothing (coated Tyvek)
coveralls (optional)

gloves (outer, chemical-resistant)

gloves (inner, chemical-resistant)

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

hardhat (optional)

two-way radio (optional) (to be worn under outside
protective clothing) ‘

face shield (optional)
E.2.3 Level C

Level C protection should be used when the atmospheric contaminant,
liquid splashes, or other direct contact will not adversely affect
or be absorbed through any exposed skin. 1In addition, the types of
air contaminants must have been identified, the concentration
measured, and an air-purifying respirator 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 has been fit-tested. Level C has the same
splash protection as Level B; however, cartridge respirators are
used instead of SCBAs.

Level C equipment includes the following items:
full-face respirator (cartridge)
chemical-resistant clothing (un-coated or coated Tyvek
if splash, immersion or if potential for unexpected
contact exists)

coveralls (optionai)

gloves (inner, chemical-resistant)
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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 under outside protective
clothing)

face shield (optional)

E.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)

face shield (optional)
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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.

F.1 AIR SAMPLING: EQUIPMENT, CALIBRATION, 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.

F.l.l ISD 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 in 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.

F.1.2 Explosgimeter

This instrument is calibrated to methane and monitors combustible
gases in the percentage of the lower explosive limit. It will be
calibrated in accordance with the manufacturer's instructions.

F.1.3 ISD HS267

The instrument monitors for the presence of hydrogen sulfide in
parts per million (ppm). It will be calibrated in accordance with
the manufacturer's instructions.

F.l1.4 Organic Vapor Analyzer (Flame)

The Organic Vapor Analyzer (OVA) is a total organic vapor analyzer
capable of detecting volatile organic compounds (VOCs) that can be
ionized by hydrogen flame ionization. The OVA is commonly used on-
site to estimate the presence of VOCs for purposes of crew
protection, well screen placement, and selection of samples for
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further analysis. The principle of operation is twofold: (1) the
ambient temperature gas chromatograph, which breaks down mixtures
of VOCs into individual components identified by retention time;
and (2) detection accomplished by ionization in a hydrogen flame.
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.

_F.1l.5 Organic Vapor Analyzer (Photoionization)

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 concentration of the contaminant.
In the PID, ionization is caused by a UV 1light source. The
strength of the UV, measured in electron volts (eV), determines
which contaminants can be ionized. Three different-strength UV
sources, including 9.6, 10.2, and 11.7 eV photionizaton type -OVAs
typically are used. Calibration and maintenance will be performed
in accordance with the manufacturer's instructions.

F.1l.6 Detector Tubes (MSA and Draeger)

A colorimetric detector tube 1is 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.

F.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.
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F.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).

F.2.2 Pasgsive 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.

F.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 Environmental employees and sent quarterly to Tech/Ops
Landauer, Inc., for analysis.
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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 Reduction Zone (CRZ).

G.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. 1In
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.

G.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.



APPENDIX G

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.

G.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/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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H.l 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 1increased difficulty in communicating caused by
respirators. Work at the site will be conducted 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.

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 is 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 or
drums on 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. T

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.
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Avoid heat and other work stresses related to wearing
protective gear. Work breaks shquld 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 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 removed before donning a respirator at all sites requiring
Level C or Level B protection.

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

Personnel must be aware that chemical contaminants may mimic
or enhance symptoms of other illnesses or intoxication. Avoid
excess use of alcohol or working while ill during field
investigation assignments.

The site leader, HSO, and sampling personnel will maintain

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

H.2 SITE ENTRY PROCEDURES

In most cases, ABB Environmental 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. Recognize that ABB Environmental's presence on-site
implies a perceived contamination potential by the
client.

2. Assume that the site is 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 PI meter or equivalent

- ova

- radiation survey meter

- personal air sampling pumps

- chemically reactive indicator tubes
- oxygen-deficiency meter

- explosive mixture meter

. Establish a "hot zone."

. Review data, assess risk, and select the
appropriate level of protection.
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3.

Prepare a summary site HASP and document all data
acquired.
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I.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 I-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.

I.2 ENTRY PROCEDURES
I.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 Environmental employees. If the latter
arrangement is used, the standby could be a non-ABB Environmental
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 and/or the entry
person will be in the line of sight at all times. In 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. Additional crew may be needed if entering a
Class A or Class B confined space, including rescue,
decontamination, and line-of-sight personnel.
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TABLE I-1

CONFINED SPACE CLASSIFICATION TABLE

l

PARAMETERS CLASS A (LEVEL A OR B PPE) CLASS B (LEVEL B OR C PPE) CLASS C (LEVEL D PPE)

Characéeristics Immediately dangerous to Dangerous, but not Potential hazard requires
life: . Rescue procedures immediately life- no modification of work
require the entry of more threatening: Rescue procedures: Standard
than one individual fully procedures require the rescue procedures,
equipped with life-support entry of no more than direct communication
equipment; maintenance of one individual fully with workers from
communication requires an equipped with life- outside the confined
additional standby person support equipment; space.
stationed within the con- indirect visual or
fined space. auditory communication

with workers.

Oxygen 19.4 percent or less 19.5 to 21.4 percent 19.5 to 21.4 percent
%*(122-mm Hg) or , *(122- to 147-mm Hg) *(148- to 163-mm Hg)
greater than 25 percent or 21.5 to 25 percent
*(190 mm Hg) (163~ to 190-mm Hg)

Flammability

Characteristics 20-percent or greater LEL 10- to 19-percent LEL 10-percent LEL or less

Toxicity **IDLH Between the TLV/PEL and Less than the TLV/PEL

Respiratory Protection

SCBA or supplied air
respirator with escape
bottle.

the Y*IDLH. If air-
purifying respirators are
used, maximum level

based on breakthrough
time (1,000 ppm maximum).

SCBA, supplied air
respirator with escape
bottle or air-purifying
respirator.

None.

* Based on total atmospheric pressure of 760-mm Hg (sea level).

** Immediately Dangerous to Life or Health, as referenced in NIOSH Registry of
Toxic and Chemical Substances, Manufacturing Chemists data sheets, industrial
hygiene guides, or other recognized authorities.

NOTES: Hg = mercury;

SCBA = Self Contained Breathing Apparatus;

= Lower Explosive Limit; PEL-= Permissible Exposure Limit;

PPE = Personal Protective Equipment

3.88.94T
ooc .0

TLV

Threshold Limit Value
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I.2.2_ General Entry Procedures

The following steps must be taken when entering a confined space:

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

Conduct a background check to identify all potential hazards
that may be encountered in the confined space. Determine
whether there is potential for fire and/or explosion hazards,
as well as a toxic or oxygen-deficient atmosphere.

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, 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 S-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 or 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 atmosphere exists, air monitoring must be on a
continuous basis. If respiratory protection is not used and
there is potential for atmospheric conditions to change due to
work practices or conditions, air monitoring should be done
periodically. In all these cases, a 5-minute escape pack must
be used. ;



Site Name: Entry Date:

Site Location:

Type of Confined Space: Weather: (if applicable)
Work to be Performed: '

Level of Personal Protection:

Potential Hazards: (Check all that apply)

| Ignitable
{ Toxic

] Corrosive |

721 Other: (list)

Reactive
Volatiles
Biological

- ""| Pressure Systems

Yes No N/A

Will work performed produce additional hazards (e.g. cleaning)?
List:

Were instruments calibrated prior to entry?

Was confined space ventilated prior to entry?

Will ventilation continue during entry?

Is air intake of the ventilation system located in an area free of
exhaust and combustible/toxic substances?

Has space been isolated from other systems?

Has mechanical equipment been locked-out or disconnected?

Has mechanical equipment been blocked, chocked, disengaged,
and/or disconnected where necessary?

Are safety lines and harnesses used?

Will wrist-type harnesses be used if entryway is less than 18 in.?

Are nonsparking tools and intrinsically safe/explosion-proof
powered tools and lighting used?

Entry Person(s):

Standby Person:

Other:

Rescue Person:

HSO:

s FIGURE I-1



INITIAL ATMOSPHERE TESTING RESULTS: Record time and results of initial

testing. If ventilation is necessary, record readings when the atmosphere stabilized

and at S-minute intervals.

ENTRY ATMOSPHERE TESTING RESULTS: Record time and the results of
monitoring at initial entry and at 10-minute intervals. If no change in levels, extend
to every 15 minutes. If significant fluctuations occur, reduce to every 5 minutes.
(Note: Meters should be operated continuously in the confined space.)

PID Metcr (ppm)

Draeger Tube {ppm).

FIGURE 1-2
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10.

11.

12.

13.

Record all results of the tests for hazardous conditions
including the 1location, 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 (Figure I-1) and the Confined-Space Entry Checklist
(Figure I-2). 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 conditions 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-1lit photographs when explosive gases are known
or suspected to be present.

Do not rely on permanent ladders because they are often in
poor condition. TIf 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.

Do not work without adequate lighting. Use only "explosion-
proof" lights or hand lamps if combustible atmospheres are
possible. ’
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14.

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

I.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. ~ '

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 gslowly pull an injured person from the confined
space if a tripod with hoist attachment is unavailable or
inoperative.

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

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.

If toxic or explosive gases are detected in the sewer, report
this immediately to the 1local fire department and/or
department of public works.

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 (Figure I-3). Send a
completed copy of the form to the HSS.

I-8
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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.

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 deficiency in the manhole at ground level and at the
bottom; record the results. If entering the sewer itself,

" make the same tests at the manholes at either end. If

ventilation 1is 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 imperative 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 lower
than 20.9 percent of background, caution must be taken because
an IDLH 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 1if air-supplied respirators are
necessary. When working in manholes greater than 12 feet
deep, in the sewer itself, of 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).



- Location: Date:

Crew Chief: Others:

HSO:

Two-way radio available and working?

Traffic control equipment in place?

Location of nearby emergency telephone:

Level of personal protective equipment to use:

Safety harness with lifeline used?

Monitoring equipment calibrated prior to use?

INITIAL ATMOSPHERE TESTING RESULTS

* More often if needed I-10 FIGURE 1-3
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12.

13.

14.

15.

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 the safety line 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-1it 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. If
a portable ladder is used, it should be tied off if possible;
otherwise, it should be held in place by the standby person.

Do not work without adequate lighting. Use only "explosion-
proof" lights or hand lamps in the manhole or sewer.

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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APPENDIX J

J.l 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 Environmental 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 at all costs. 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
Appendix I). ' :

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 wunattended will be
barricaded or covered until it can be backfilled.

J.2 SLOPING

Acceptable options for sloping or benching include the following:
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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 conditions and

requirements set forth in 1926 Subpart P, Appendices A and B
(see Attachment A).

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

Option 4. Other systems designed by a registered professional
engineer.

J.3 SHORING
Acceptable options for shoring include the following:

Option 1. Designs . using Appendices A, C, and D of 1910.126
Subpart P (see Attachment A).

Option 2. Designs using manufacturers tabulated data.

Option 3. Designs using tabulated data approved byv a
registered professional engineer.

Option 4. Other support systems designed by a registered
professional engineer.
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{ii) Installation of a support system
shall be closely coordinated with the .
excavation of trenches.

(f) Sloping and benching systems.
Employees shall oot be permitted to
work on the faces of sloped or benched
excavations at levels above aother
employees except when employees at
the lower levels are adequately
protected from the hazard of falling,
rolling. or sliding material or equipment.

(g) Shield systems—{1) General. (i)
Shield systems shall not be subjected to
loads exceeding those which the system
was designed to withstand. .

(ii) Shields shail be installed in a
manner to restrict lateral or other
hazardous movement of the shield in the
event of the application of sudden
lateral loads. . :

(iii) Empioyees shall be protected
from the hazard of cave-ins when
entering or exiting the areas protected
by shields. R

(iv) Employees sball not be allowed in
shields when shields are being installed,
removed, or moved verdcally. :

(2) Additionai requirement for shield
systems used in trench excavations.
Excavations of earth material to a level
not greater than 2 feet (.61 m) below the
bottom of a shield shall be permitted,
but only if the shield is designed to
resist the forces calculated for the full
depth of the trench. and there are no
indications while the trench is open of a
possible loss of s0il from behind or
below the bottom of the shield.

- Appendix A to Subpart P

Soi] Classification

(a) Scope and application—{1) Scope. This
appendix describes a method of classifying
soil and rock deposits based on site and
environmental conditions. and on the
stucture and compositdan of the earth
deposits. Tha appendix contains definitions,
sets forth requirements, and describes
acceptable visual and manual tests for use in
classifying soils. e

{2) Application. This appendix applies
when a sloping or benching system is
designed i accordancs with the
requirements set forth in § 1828.852(b)(2} as a
mathod of protection for employees from
cave-ins. This appendix aiso appliss when
timber shoring for excavations is designed as
a method of protection fram cave-ins in

. accordance with appendix C to subpart P of

part 1928, and when siuminum hydraulic
shoring is designed in accordance with
appendix D, This Appendix aiso spplies
other protective systems are designed and
selected {or use from data prepared in
accordance with the requirements set forth in
§ 1928.852(c). and the use of the data is
predicated on the use of the soil ciassification
system set forth in this appendbx. :
{b) Definitions. The definitians and
examples given below are based on. in whole
ar in part. the following: American Soclety for

Testing Materials (ASTM) Standards D853-85
and D2488: The Unified Soils Classification
System. The U.S. Department of Agricuiture
{USDA) Textural Classification Scheme: and
The National Bureau of Standards Report ¢
BSS~-121.

Cemented s0ii means a soil in which the
particles are held together by a chemicai
agent, such as caicium carbonate, such that a
hand-size sampie cannot be crusbed isto
powder or individual soil particies by firger
pressure.

Cohesive soil means clay (fine grained
soil), or soil with a high clay content, which
has cohesive strength. Cobesive soil does not
crumble. can be excavated with vertical
sidesiopes. and is plastic when moist.
Cohesive soil is hard to break up when &y,
and exhibits significant cohesion when
submerged. Cobesiva soils include clayey ult,
sandy ciay, silty clay, clay and organic ciay.

Dry s0ii means soil that does not exhibit
visible signs of moisture content. .

Fissured means a soil material that has &
tendency to break along definite planes of
fracture with Httle resistancs. or a materisl
that exhibits open cracks. such as tension
cracks. in an axposed surface.

Cranular soil means gravel. sand. or silt
{coarse grained soil) with little or oo clay
content. Granuiar soil has no cobesive
strength. Some moist granular soils exhibit
apparent cohesion. Granular soil cannot be
moided when moist and crumbles easuy
when dry.

Layered system means two or more
distinctly different soil or rock types arranged
in layers. Micaceous seams or we
phnuinmckonhdemcomidmd
layered. el T

Moist s0il means s condition in which &
soll looks and feels damp. Moist cohesive soil
can easily be shaped into ¢ ball and rolled
into smail diameter threads before crumbling.
Moist granular soil that contains some
cohesive materiai will exhibit signs of
cobesion between particles.

Plastic means s property of a soil which
allows the soil to be deformed or moided
without cracking, or appreciable volume

change.

Saturoted soil means a soil in which the
voids are filled with water. Saturation does
not require flow. Saturation. or near
saturstion. is necessary for the proper use of
instruments such as & pocket penetrometer or
sheer vane. .-

Soil classification system means, for the
purpose of this subpart, a method of
categorizing soil and rock depositaina
hierarchy of Stable Rock, Type A, Type B.
and Type C. in decreasing order of stability.
mutmﬁnmdnmmadbuodmln ’
analysis of the properties and performancs

charscaristics of the deposits and the

environmental conditions of cxﬁom

Stable rock means natural solid mineral
matter that can be excavated with verdeal
sides and remain intact while exposed.

Submerged soil means soil which is
underwater or i{s free seeping.

Type A means cobesive soils with an
unconfined compressive strength of 1.3 ton
per square foot (tsf) (144 kPa) or greater.
Examples of cohesive soilsare: clay, silty
clay, sandy clay. clay loam and. in scme

cases. silty clay loam and sandy clay loam.
Camented soils such as caliche and bardpan
are also considered Type A. However. 00 soil
is Type A if:
(i) The soil is fissured: or
(Li) The soil is subject to.vibration from
heavy traffic. pile driving, or similar affects:
or

{iif) The soil has been previously disturbed:
or

(iv) The soil is part of a sloped. layered
system where the layers dip inte the
excavation on a siope of four horizontal to
one vertcal (¢H:1V) or greater: or

{v) The matenial is subject to other factors
that would require it to be clasaified as a less
stable material.

B means:

(i) Cobasive soil with an unconfined
compressive strength greater than 0.5 tsf (48
kPu) but less than 1.5 taf (144 kPa}; or

(if) Granular cohesionless soils including:
angular gravel (similar to crushed-rock), silt.
ailt loam. sandy loam and. in some cases,
silty clay loam and sandy clay loam.

{iil) Previously disturbed soils except those
which wouid atherwise be classed as Type C

soil. .

(iv) Soil that meets the unconfined
compressive strength or cementation
requirements for Type A. but is fissured or
subject to vibration: or ‘

{v) Dry rock that is oot stable: ar

{vi) Material that is part of a sloped.
layered system where the layers dip into the
excavation on & slope less steep than four
horizontal to one vertical (4H:1V) but only if
ths material would otherwise be classified as
Type B. .

7ype C means:

(1) Cohesive soil with an unconficed
compressive sgength of 0.5 tsf (48 kPa) or
less: or

(i) Grapular soils including gravel. sand.
and loamy sand: or _

{ili) Submerged soil or soil from which
water is freely seeping: of

(iv) Submerged rock that ls ot stable, or

(v} Materialin a sloped. layered systam
where the layers dip into the excavation or 8
slope of four horizontal to one vertical
(4H:2V) or steeper.

Unconfined compressive mwth_ means
the load per unit area at which a sail will fail
in compressian. It can be determined by
laboratory testing, or estimated in the field
using & pocket penegometer. by thumb

tration tests. and other methods.

Wet 301/ means soil that contains
significantly mare moisture than moist soil.
‘but in such a range of values that cohesive
mmdmndmparbeglntoﬂowwhu
vibrated. Grapular material that would
axhibit cobesive properties when moist will
Jose those cobesive properties when wet.

(c) Requirements—{1) Classification of nogl
and rock deposits. Bach soil and rock deposit
shall be classified by a comrpetent person as
ShblaRnck.WPOA.WpoB.orTypOCln
sccardance with the definitions set forth in
paragraph (b) of this appendix.

(2) Bosis of classification. The .
classification of the deposits shall be made
based on the results of at jeast cne visual and
at least one manual analysis. Such analyses
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shall be congucted by a competent person
using tests descnibed in paragraph {d} beiow,
or in other recognized methods of soil
classification and tesnng such as those
adopted by the Amenica Society for Testing
Materials, ar the U.S. Deparunent of
Agricultrrs texturai classification aystem. .

(3) Viseef end marcaf amafpyes. The visual
and manuai analyses. such as those noted as
being acceptrble i paragraph (d) of this
appendix. snail be designed and conducted to
provide suificient qrantitstive and
qualitative iformancn as may be necessary
to identify properiv the propertes. factors,
and conditions affecting the clessification of
the deponts.

(4) Lavered svaiema In a lsyeared sysem,
the system shail be ciassified im sccorcance
with its weakest layer. Howwvar, ssch layer
may be ciasmited indrviduaily where a more
stable layer lies under a lewn stabie layer.

(5) Reciamstficotion. |1 after ciasmiiying &
depant. the propernes, factors. ar conditions
affecting its ciassificanon change in any way,
the changes szail be evaiuated by a

. competent person. The dapoait shall-be

reciassified as nacessary to reflect the
changed Qrcumstancas

(d) Accepwatle visual and manual tests.——
(1) Visual teses. Visuai anaiysis is conducted
to determina qualitative m{ormation

ing tbe excavaticn mte in general, the
soil adjacent to the excavation. the sail
forming the sides of the open excavation, and
the soil taken as samples from excavated
material

{T] Gbserve samples of soil that are
excavated and sail i the sides of tha
excavation Estimate the range of particle
sizes-and the relative amonnts of the particls
sizes. Soil that is primaniy composed of fine-
grained material is cohesive material Soil
composed primarily of coarse-grained sand
or gravel is grarmiar material ~

(ii}) Observe soil as it is excavated Soil that
remains in cumps when excavated is .
cobesive. Soi] that breaiks up essily and does
Dot stay in ciomps i granular.

(ili) Observe the side of the opened
excavation and the surface aren adjacent to
the excavation Crack-like opeaings such as
tension cracks couid indicate fiswared
material H chunky of soil spail off # vertical
side, the soil couid be fissured. Small spails
ars evidencs of moning and are
indications of potentiaily hazardous

- situations. ‘

fiv) Observe the area sdjacent to the
excavation and the oxeavaton itself for
evidence of existing utility and other
underground stroctxes. snd to identify
previoualy distrbed anil. - -

(v} Observe the opened side of the
excavation to identfy layered systama,
Examine layered syviemms to identify if the
layers siope toward the excavation. Estimate
the degres of slope of the layers.

{vi} Qbsarve the ares adjacent to the
excavation and the sides of tha opened
excavation {or svidance of surface water,
‘Watsr ssaping from tha sides of the
excavation, or the location of the level of the
water table.

(vii) Observe tha area adjacent to the
excavation and tha area within the
excavatan {or sources of vibration that may
affect the smbility of the excavation facs.

(2) Manuai tests. Manual analysis of sail
samples is conducted to determune
quantitative as well as qualitative propertes
aof aoil and to provide mare infarmanon 1n
order to ciasaify soil properiy.

(i) Plasuc::y. Mold a moist or wet sampie
of sail ints a ball and attempt to rail it into
threads as thin as ‘4-inch in diameter.
Cahesive matenia] can be successfnily roiied
into threads without crumbling. For exampie,
if at least 2 two inch (S0 mm| length of ¥
inch thread can be heid on one end withsut -
leanng, the sail is caohesive,

(ii) Ory swrengtb. If the sail is dry and
cumbles an its own or with moderate
pressure into individual grains or fine
powder. it is granular (any combinatian of
gravel, sand. ar siit). If tha soil ia dry and faiis
into clumps which hreak up into smalier
clumps, but ths amailer clumps can anly b
braken up with difficuity. it may be clay in
any cambinatian with gravel. sand or sut. If
the dry soil breaks into clumps which da not
break np into small cluraps and which can
only be broken with difficulty, and there 15 5o

" visual indication the soil is fisaured, the soul

may be considared unfissured.

(ili) Thumb penetrauan. The thumb
penstration test can be used tn estumate the
uncanfined compressive strength of coheaive
soils. (This test is based an the thumb
penetation test described in Amencan
Saciety for Testing and Materisis (ASTM)
Standard desmgnation D2488—"Slandard
Recommended Practice for Descriptian of
Soils {Visual—Manual Procedurel”) Type A
sails with an uncanfined compressive
strength of LS Waf can be readily indented by
the thumb: howaevez, they can be penstrated
by the thumb only with very great effort.
Type C sails with an unconfined compresaive
strength of 05 taf can ba essily panetrated
several inches by tha thumb, and can be
molded by light finger pressure. This test
should ba coaducied on an undisturbed soil
sampie, such as a large clump of spoil, as
500D as practicable after excavation to keep
to a miminum the effects of exposurs to
drying influences. If the excavauan is later
exposed ta werting influences (rain., {looding).
the classification of the soil must be changed
accordingly.

(iv) Qther atrength tests Estimates of
unconfined compressiva strength of soils can
alsg be abtained by usa of a packet
penatromater or by using a hand-operated
shearvane. -

(v) Drying test The basic purposs of the
drying test is to differenriata between
cobesive material with fiasures. unfissured
cohesive material amxd grapular material The
procedure for tha drying tast invoives drying
a sample of soil that is approximataly one
inch thick {2.54 cm) and six inches (13.24 cm)
in diametsr until it is tharoughly dry:

(A) If the sampie develops cracks aa it
dries, significant fissures ars indicated

" (B) Samples that dry without cracking are

to be brokan by band. If considerable forcs is
necessary to hreak a sampie, the soil bas
significant cohesive material content. The
soil can be clamified as s unfissursd
cobasive marerial and ths anconfinad

- compressiva atrength abould be deteanined,

(Q If a sampla hreaks sasily by hand. it is
either a fissured cotesrve matenaiora

granular material T3 distinguish between the
two, pulverize the dried clumps of the sampie
by hand or by stepping on them. {f the clumps
do not pulvenze easity. the marerial s
cohesive with {issures. If they puivenre
esasily into very small fragments. the material

is granmiar.
Appendix B to Subpart P

Sloping ond Benciung .

{a) Scope cnd appiicotion. This appendix
contains speafications for sioping and
benching wien used as methods of pratacting
employees working in excavations from cave-
ina. The requirements cf this appendix appiy
when the design of sioping and benching
protective syatems is to be perfarmed In
accordance with the regeivements set forth in
§ 1926.852{bN2)

(b} Definitans.

Actuaf siope means the alape 1o which an
excavation face is excavated,

Distress means that the sail is in a
condition where a cave-n is imminent of is
likely to occur. Distress is evidenced by such
pbenomens as the deveiopment of fissures in
the face of or adjacent to an open excavation:
the subsidence of the edge of an excavation:
the slumping of materiai from the face or the
bulging or heaving of material from the
bottom of an exeavation: the spailing of
material from the face of an excavauon: and
ravelling, ie. amail amounts of matarial such
as pebbles or little clumps of material
suddenly separating from the face of an
excavation and trickling or rofling down into
‘the exeavation.

Maximam a/lowcble siope means the °
steepest incline of an excavation {ace that ia
accaptable for the most favorable site :
conditions as prolectior against cave-ins. and
is expressed as the ratia of harizontal
distance to vertical rise (H:V).

Short term exposare means a period of
time less than or equal to 24 boura thatan
excavation is open. )

(<} Reguirements—(1) Soil classriication
Sail and rock deposits shail be classifiad m
accordance with appendix A to subpart P of
part 1928

(2) Maximum ailowcbie sicpe. The
maxamum ailowabie siope for s soil ar rock
deposit M;demd from Table B-1
of this a i -

{3) Acfup:lnalope. (i) The actual lk_:p- shail
not be steepec than the maximum ailowabie
slope.

(ii}) The actuai siope aball be ess steep
than the maximum aliowabie siope, when
thers are signs of distresa. If that situation
occurs, the alope shall be cul back to an
actual slope which is at least % horizonial to
one vartical {%H:1V) less steep than tha .
maximum allowabis siopa. . =

(iif) When surcharge joads frocn lu_:sd
material or equipment, operating equipmeat,
or traffic are presant. a competent persoa
shall determina ihe degree 1o which the
actual slops must be reducad below the
maximum allowable siopa. and shall assare
that such reduction is achieved. Surcharge-
loads from adjacent structures shall be
evaluated in accordanca with § ;m.ss:(u.

(4) Configurasiena. Canfigurations of-‘ .
sloping and banching systems shall be ia
accardance wrth Figurs B-1L
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TABLE 8-1
MAXIMUM ALLOWABLE SLOPES

— 1

SOIL OR ROCK TYPE MAXIMUM ALLOWABLE SLOPES(H:V)D]
FOR EXCAVATIONS LESS THAN 20 FEET
neco 31

STABLE RQCK : VERTICAL (90°)

TYPE A (2] _ 3/8:1 (539)

TYPE B ) 1:1 (45Y)

TYPE C 15:1 (34)

NOTES:
1. Numbers shown in parentheses next to maximum aTlowable slopes are ang‘les expressed in
degrees from the horizontal. Angles have been rounded off. ,

2. A short-term maximum allowable slope of I/ZH.IV (63°) is allowed in
excavations in Type A soil thact are 12 feet (3.67 m) or less in depth.
Short-term maximum allowable slopes for excavations greater than 12
feet (3.67 m) in depth shall be 3/4H:1V (53°).
3. Sloping or benching for excavations greater than 20 feet deep shall be designed by a registered

professional engineer.

Figure B-.
Slope Configurations
{All slopes stated below are in the horizontal to vertical ratio)
. B-1.1 Excavations made in Type A soil,

1. Al! simple slope excavation 20 feet or less in depth shail have a maximum allowable siope of %:1.

Shnpl. Slope—General

Exception: Simple slope excavations which are open 24 hours or less (sbort term) and which are 12 feet or less 1n depth shall bave &
maximum allowable slope of %:1.
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P

Max.

Z All benched excavations 20 feet or less in depth

foillows*

-

Simple Slope~Short Term

1/2

20!
/
¢
’
’
Simpls Bench
20" Max.
' ’ 5'
Max. ’
. ’
4' Max. : /s
/
Multiple Bench

3. All excavations 8 feet or less in de
3% feet, .

shail have a maximum allowable slope of % to 1 and maximum bench dimensions as

374

pth which have unsupported vertically sided lower portions shall have a maximum vertical side of
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3/4.

k' Mvax.

~ Unsupported Vertically Sided Lower Porﬁon—Maxmum 8 Faet in Depth

All excavations more than 8 feet but not more than 12 feet in depth which unsupported vertically sided lower portions shall have a
maximum allowable slope of 1:1 and a maximum vertical side of 3% fut._

Unsupported Vertically Sided Lower Portion—Maximum 12 Feet in Dépth
portions that are supported or shielded shall have a madimum

All excavations 20 feet or less in depth which have vertically sided lower
ches above the top of the vertical side.

allowable slope of %:1. The support or shield system must extend at least 18 in

— Support ot shield swstem

a—

-

20° 3 —? T -
18" Hin. .

Total Eexgh: of vernca}. sxde

— ——

-' Ve

o N Suportad ot Shislded Vertically Sided Lower Partion
A.Anothermplndope.mpmddmadmlbshdbmw&lmﬁlnbcmmammm‘omWﬁw
B pemmedundunmm.
. " B-12 Excavations Mada in Type B Soil

1. All simpie slope excavations 20 feet or less in depth shail bave a maximum allowable siope of 1:1.
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Simpie Slope

foll. 2 All benched excavations 20 feet or less in depth shall have & maximum allowable siope of 1:1 and maximum bench dimensions as
ollows:

This bench allowed in cohesive soil only.

s N, ,/
| Max. N /s
Single Bench
- . /
—— This bench 711l~wad in cohesive scil only g
/
7 4
¢ : /7
- ’
’ ’
’
20" Max. ‘
'
, l
4! ’
.dax, z 1
4' Max.- ’
’

’
Multiple Bench

3. All excavations 20 feet or less in depth whitlzh have vertically sided lower portions shall be shieided or supported to a beight at least 18
L ches above the top of the vertical side. All such excavatons shall have a maximum allowable siope of 1:1.
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——— Support or shiald svscem

!
)
!
l

= C.s" Vin,

l
=’ Total height of verzical side

Vertically Sided Lower Portion
4. All other sloped excavations shail be in accordance with the other options permitted in § 1928.852(b).

B-1.3 Excavations Made in Type C Soil
1. All simple siope excavations 20 feet or less in depth shall have a maximum allowable slope of 1%:1.

20' Max.

Simple Slope

Z All excavations 20 feet or less in depth which have vertically sided lower portions shall be shielded or supported to a beight at least 18
inches above the top of the vertical side. All such excavations shall have a maximum aliowable llope_of 1%:1.

Supoor: or s}u’.eld system

| ﬂA‘
/ 1%
18" Mia.

Total'heighc of vertical side

Vertical Sided Lower Portion
3. AL other sioped excavations ‘lhdl be in accordance with the other options permitted in § 1926.852{b).

B-1.4 Excavations Made in Layered Soils
1. All excavations 20 feet or less in depth made in layered soils shall bave a maximum allowable siope for each layer as set forth below.
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C _OVER A
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—

A @VER B

" 2 Al other sloped egavnﬁcm shall be in accordance with the other options

Appendix C to Sub;}irf P
Timber Shoring for Trenches

(a) Scope. This appendix contains
nformation that can be used timber shoring
is provided as a method of protection from
cave-ins in tenches that do not exceed 20

A OVER C

B OVER C

fest (6.1 m) in depth. This appendix must be

used when design of timber shoring
protective systems is tobe performed in .
accordancs with § 1828.852(c)(1). Other
timber shoring tons: other systems
of support such as bydraulic and pneumatic
systems: and other protective systems such
as sloping, benching, shielding, and freezing

permitted in § 1926.852(b}-

systems must be designed in accordance with
the requirements set forth in § 1828.852(b)
and § 1826.652(c). _

(b) Soil Classification. 1o order to use the
data presented in this appendix. the soil typ
or types in which the excavation is made
must first be determined using the sail
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classification method set forth in appendix A
of subparnt P of this part

(c) Presentation of Informatian.

Information is presectwd in several forms as
follows:

(1) Information is presensed in tabulas form
in Tables C-1.1. C-1.2 zd €-1.3. and Tahles
C-2.1. C-2.2 and C-2.3 fallowing paragraph
(g) of the sppendix. Each 1able presents the
minimum sizes of gmber members to use in
a shoring system. and eacn table contains
data oniy for the parncular soil type in which
the excavation ot poruon of the excavation i
made. The data are arranged to allow the
user the flexibility to seiect from among
several acceptable configurations of members
based on varying the honzonta) spacing of
the crossbraces. Stable rock is exempt from
shoring requirements and therefore. no data
are presented for this condition.

{2} Iafarmanon concerning the basis of the
tabular data and the limitations of the data is
presented in pavagraph (d) of this appendix.
and on the tables themseives.

(3) Information explaining the use of the

" tabular data is presented in paragraph (e} of

this appendix. -

(4) Information dlusrating the oae of the
tabular data ts presented in paragrapn (f] of
this epperarx. :

(5) Misceilaneous notations regarding

“Tables C-1.1 through C-1.3 and Tables C-2.1

through C-2.3 are presented in paragraph (g}
of this Appendix.

(d) Basis and limitations of the date.—{1)
Dimensions of timber members. (i) The sizes
of the timber members listed in Tables C-1.1
through C-1.3 are taken from the National
Bureau of Standards (NBS) report.
“Recommended Technicai Provisions for
Construction Practice in Shoring and Sloping
of Trenches and Excavations.” In addition.,
where NBS did not recommend specific sizes
of members. member sizes are based on an
analysis of the sizes required for use by
existing codes and s empirical practice.

{ii) The required dimensions of the
members listed in Tables C~1.1 through C-1.3
refer to actual dimensions and ot nominal
dimensions of the timber. Employers wanting
to use nominal size shoring are directed to
Tables C-2.1 throush C-3.3. or beve this
choice under § 1928.652(c}(3). and are
referred 1o The Corps of Engineers. The
Bureau of Reclamation or data from other
acceptable sources.

(2) Limitation of application. (1) It {s not
intended that the timber shoring specification
apply to every situation that may be
experienced in the Seid. These data were
deveioped to appiy to the situations that are
most commonly experienced in current
trenching practice. Shoring systems for use in
situations that are not covered by the data in
this appendix must be designed as specified
in § 1928.852(c). : -

{ii) When any of the following conditions
are present, the members specified in the
tables are not commidered adequate. Bither an
alternate timber shoring system must be
designed or anotber type of prolective system
designed in sccordance with § 1928.052.

{A) When loads invposed by stractures or
by stored materiai adjacent to the rench
weightnuaslonhbodimponedby.
two-foot scil surcharge. The term “adjacent”

as used here means the area within &
borizontal distance from the edge of the
trench equai to the depth of the trench.

{B) When vertical loads imposed on cT2ss
braces exceed a 240-pound gravity load
distributed on a one-foot secuon of the center
of the crossbrace.

(C) When surcharge loads are present from
equipment weighing in excess of 20.000

unds.

{D} When oniy the lower portionof a
trench is shored and the remaining poruon of
the trench is sioped or benched unless: Tke
sloped portion is sioped at an angle less steep
than three harizontal to one vertcal: or the
members are setected from the tables for use
at a depth which is determined from the top
of the overall trench, sid pot from the toe of
the sloped portion.

(e} Use of Tables. The members of the
shoring system that are to be selected using
this information are the cross braces. the
uprights, and the wales, where wales are
required. Minimum sizes of members are
specified for use in different types of soil.
There are six tables of informaton. two for
each soil type. The soil type must first be
determined in accordance with the soil
classification system described in appendix
A to subpart P of part 1928. Using the
appropriate table, the seiection of the size
and spacing of the members is then made.
The selection is based on the depth and
width of the trench where the members are to
be installed and. in most instances, the
seiection is alse based on the borizontal
spacing of the crossbraces. Instances where &
choice of horizontal apacing of crossbracing
is available. the horizontel spacing of the
crossbraces must be chosen by the user
beigre the size of any member can be
determined. When the soil fype. the width
and depth of the trench. and the horizontal
spacing of the crossbraces are known, the
size and vertical spacing of the crossbraces.
the size and vertical spacing of the waies.
and the size and horizontal spacing of the
uprights can be read from the appropriate
table.

() Exampies to lllustrate the Use of Tables
C-1.1 through C-1.3.

{1) Example 1.

A trench dug in Type A soil is 13 feet deep
and five feet wide.

Fram Table C-1.1. for acceptable
arrangements of timber can be wsed.

Arrangement 3 ce—

Space 4 X4 crossbraces at six {eet
horizontally and four feet vertically.

Wales are not required.

Space 38 uprights at six feet horizontally.
This arrangement is commonly called "skip
shoring.” .
Arrapgement ¥2 O

Space 4 X 6 crossbraces al eight feet
horizontally and four feet vertically. :

Space 88 wales at four feet vertically.

Space 28 uprights at four feet .
horizontally. L
Armangement #3

Space 6% 6 crossbraces at 10 feet

herizontally and four feet vertically.
Space 810 wales at four feet vertcally.

Space 2x8uprights at five feet
horizontally.

Arrangement =4

Space 8% 8 crossoraces at 12 feet
borizontally and four feet veracaily.

Space 10X 10 wales at four feet verticaily.

Speces 3 8 uprights at six feet
horizontally.

(2) Example 2
. A trench dug in Type B soil in 13 feet deep
and five feet wide. From Table C-1.2 three
acceptable arrangements of members are
listed.

Arrangement =1
Space 6% 8 crossbraces at six feet
horizontally and five feet verticaily.
Space 88 wales at five feet verticaily.
Space 26 upnghts at two feet
borizontally.

Arrongement =2

Space 6 8 crossbraces at eight feet
horizontally and five feet vertically.
= Space 1010 wales at five [eet verticaily.

Space 2 6 uprights at two feet
horizontally.
Arrangement =3

Space 8x 8 crossbraces at 10 feet
horizontally and five feet verticaily.

Space 10X 12 wales at five feet vertcaily.

Space 28 uprights at two {eet verucally.

(3) Exampie 3.

A trench dug in Type C soil is 13 feet deep
and five feet wide.

From Table C-1.3 two acceptable
arrangements of members can be used.

Arrargement =1

Space 8 8 crossbraces at six feet
horizontally and five feet verticaily.

Space 10X 12 waies at five feet vertically.

Position 2x 8 uprights as closely together
as possible.

If water must be retained use special
tongue and groove upnghts to form tight
sheeting.

Arsrangement =2

Space 810 crossbraces al eight feet
horizontally and five feet verucally.

Space 12X 12 wales at five feet vertically.

Position 2% 8 uprights in a close sheeting
configuration unless waler pressure must be
resisted. Tight sheeting must be used where
water must be retained.

- (4) Exampie 4.

A trench dug in Type C soil is 20 feet deep
and 11 feet wide. The size and spacing of
members for the section of trench that is over
15 feet in depth is determined using Table C~
1.3. Only one arrangement of members is

vided.

Space 8X10 crossbraces at six feet
herizontaily and five feet verticslly,

- Space 12X 12 wales at five feet vertically.

Use 30 light sheeting.

Use of Tables C-2.1 through C-23 would
follow the same procedures.

(g) Notes for all Tables.

1 Member sizes at apacings othet than
indicated are to be determined as specified in
§ 1926.852(c), “Design of Protective Systems.”
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2 When conditions are saturated or
submerged use Tight Shesting. Tight Shesting
refers to the use of specially-edged timber
planks (e.g. tongue and groove) at least three
inches thick. steel sheet piling, oz similar
construction that when driven or placed in
position provide a tight wail 1o resmt the
lateral pressure of water and to prevent the
loss of backfill material Close Shesting refers
to the piacement of planks side-by-side
allowing as little space as possible between
them.

3. All spacing indicated is measured center
{0 centar,

4. Wales to be instailed with greater
dimension horizontal.

8. If the vertical distance from the center of
the lowest crossbrace to the bottom of the
tranch exceeds two and one-baif feet,
uprights shall be firmly embedded or a
mudsill shall be used. Where uprights are
embedded. the vertical distance from the
center of the lowest crossbrace to the bottom
af the trench shail not exceed 38 inches,
When mudsiils are used. the vertical distancs

shall not exceed 42 inches. Mudaills are
wales that are instailed at the toe of the
trench side.

a. Trench jacks may be used in lieu of or in
combination with timber crossbraces.

7. Placement cf crossbraces. When the
vertical spacing of crossbraces is four feet.
place the top croasbrace oo more than two
feet below the top of the trench. When the
vertical spacing of crossbraces is five feet.
place the top crossbrace no more than 2.5 feet
below the top of the rench.

BILLING CODE 4570~-20-M

s N



TABLE C-1.1

TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIRCMENTS *

SOIL TYPE A P =25 XMW+ 72 psf (2 ft Surcharge)

DEPTH SIZE (ACTUAL) AND SPACING OF MEMBERS **

oF CROSS BRACES WALES UPRIGUTS
trench | MOR1z. | WIOTH OF TRENCH (FEET) VERT. VERT. | MAXIMUM ALLOWABLE HORIZONTAL SPACING
(FEeT) JSPACING Yup 10 Jur 70| uP TO| UP Tolup TO | SPACING] SIZE |SPACING (FEET)
(FEET) | 4 6 9 12 15 (FEET)] (IN) | (FEET)| cLosE 4 5 & a
uP TO .| mot
5 b _4X4 4X4 4X6 6X6 6X6 4 Req'd .- 2%6
, uP 10 tot
T0 3 axa | ax1 | axs | exs | 6x5 4 Req'd | --- X8
UP TO ‘ ‘
10 10 4x6 | 4x6 | 4x6 ] 6x6 | 6X6 q gxg q 2X6
uP TO- . ' -
12 ax6 | axs | ox6 | 6x6 | 6x6 4 8X8 4 2X6
uP TO , ' Not
10 6 4x4 | axa | 4x6 ] 6%6 | 6X6 4 Req'd | --- x4
up T0 -
10 8 a%6_| ax6_| 6x6 | 6x6 | 6x6 4 8X8 4 2X6
uP 10 '
15 10 6x6_ | _6x5 6x6 | €xg ] 6x8 | 4 8X10 4 2X6
ur 10
12 6X6 6X6 6X6 6X8 6X8 4 10X10 q 'JXB
uP TO : ,
15 6 6x6 | 6x6 | 6x6 | 6x8 | 6x8 4 | 6x8 4 X6
up 170 |- _
10 8 6x6 | 6x6 | 6x6 ) 6x8 | 6x8 | 4 8X8 4 3X6
uP TO
20 10 6xg |} 6x8 | 8x8 J gxg | gxjo) 4 gx1o | 1 3%6
uP TO
12 B8X8 8x8 8X8 gx8 8X10 4 10X10 L X6
OVER ;
20 | SEE NOTE 1

* Mixed oak or equivalent with a bending strength not less than B850 psi.
** Manufactured members of equivalent strength may by substituted for wood,

viecy

suopemBay pue saMmy / 6851 'I§ 390300 ‘ABPSan], / 60Z ‘ON 'FS [0/ [ IMSBIY [RBPIL



TABLE C-1,2

TIMBER TRENCH SHORING -~ MINIMUM TIMBER REQUIREMENTS *

SOIL TYPE B P a - 45 XN t 72 psf (2 ft. Surcharge)

DEPTH BIZE_(AGTUAL) AND £ GLL
OF CROS§ BRACES WALES _ UPRIGHTS
trencu | WORIZ. WIDT}L OF TRENCH (FEET) VERT. VERT. |MAXIMUM ALLOWABLE HORIZONTAL SPACING
(FEET) | SPACING UP 10 up To]up To JuP To |UP To|sPAciNG] S1ZE [SPACING]|. (FEET)
(FEET) 4 6 9 12 15 (FEET)| (IN) }(FEET) | CLOSE 2 3
UP TO
5 6 4x6 | 4x6 | 6x6 | 6x6 | 6X6 5 6X8 s | 2X6
uUP TO
TO 8 6x6 | 6x6 | 6x6 | ex8 | ex8 5 8x10 5 2%6
~ lup TO
10 10 6x6 | exe6 | e6x6 | 6x8 6x8 5 10X10 5 2X6
See
Note 1
P TO
10 6 6x6 | 6x6 | 6x6 | 6x8 | 6X8 5 8x8 S 2X6
uUP TO
T0 8 6x8 | ex8 | ex8 | 8x8 | 8x8 5 10X10 5 2X6
UP: TO
15 10 8x8 gxa_|_6xn axd AX10 3 10x12 3 2X6
See .
Note 1
uP 10 ) :
s 6 6x8 | ex8 | ex8 | 8x8 | 8x8 5 8X10 5 3X6
upP TO
10 8 gxa | 8xa ] 8xs | 8x8 | 8x10] 5 10X12 5 3X6
UP TO
20 10 gx10] sxio] sxio] sxio} ioxio) s 12X12 5 IX6
See
Note 1
OVER -
20 SEE NOTE 1

* Mixed oak or equivalent with a bending strength not less than 850 psi.
%% Manufactured members of equivalent stremgth may by substltuted for wood.

’
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TABLE C-1.3

TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIRE“ENTS *
SOIL TYPEC P =80 XMH + 72 psf (2 fr. Surcharge)
a

DEPTH SIZE ( SPACING OF MEMBERSA*

OF CROSS BRACES UPRIGHTS
TRENCH | popyz. WIDTH OF TRENCH (FEET) VERT VERT. |MAXIMUM ALLOWABLE NORIZONTAL SPACING
(FEET) | spacinG up 1o} up Tojue o Jur 7o [up To|sPhbing] size |sPERtic (FEET) (See Note 2)

(FEET) 4 6 9 12 15 | (FEET) an) | (FeeT) [crLose
UP TO .
5 6 6x8 | 6x8 | 6x8 8x8 8x8 5 8X10 5 2%6
UP TO ) f
0 8 8x8 | 8x8 | 8xs 8x8 | 8x10] s 10X12 5 2X6
UP TO
10 10 8xi0 | sxio] 8x10 | sx10 |ioxio 5 12X12 5 2X6
See '
Note 1
uwp 10 |° B :
10 6 8xs | 8axs | sxs 8X8 8X10 5 10X12 5 2X6
Jur TO
70 - 8 axto | sxio| sxi10 | 8xio |10x10 5 12X12 5 2X6
. | See
ls Note l
See’
Note 1
e T0 | ]
15 6 sxto | sxi0] sxi10 | sxi10 |ioxi0 5 12X12 s | x6
See
T0 - jMeote 1
, | See .
., 20, | Note 1
' [ See
.- Note 1
oggn-- SEE NOTE 1 ;

* Mixed Oak or equivalent with a bending strength not less than 850 psi.
%% Manufactured members of equivalent strength may be substituted for wood.

89.6SY
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TABLE C-2.1}

,5,"’ et

TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIREMENTS *

SOTIL TYPE A Pu ‘= 25 X H t 72 psf (2 ft. Surcharge)

DEPTH SIZE (54§8) AND SPACING QF MEMBRERS ##%
OF CROSS BRACES HALES UPRIGHTS
trench | noriz. WIDTH OF TRENCH (FEET) VERT. VERT MAXIMUM ALLOWABLE NORIZONTAL SPACING
(FEET) |SPACING JUP TO JUP TOJ UP TOJUP TO JUP TO |SPACING | SIZE |spacingl. (FEET)
(FEET) 4 6 9 12 15 J(FEET) (IN) |(FEET) JCLOSE 4 5 6 8
up TO Not Not :
. 6 ax4 | axe | axa | axa | axe | 4 Req'd | Req'd 4x6
up TO Not Not
10 3 4X4 4X4 4x4 | 4xe 4X6 4 .Req‘d Req*d 4x8
. UP  TO
10 10 4X6 4X6 4X6 | 6X6 6X6 4 8x8 4 4x6
UP o TO X uxe | ax6 | 4xe )] 6x6 | ox6 | 4 8x8 4 4x6
o UP o TO | axa | axe | axa| 6x6 | 6x6 | 4 Reqta | rUgY4 " 4X10
. UP _ TO
"o 8 4X6 4X6 4x6 | 6x6 6X6 4 6X8 4 4X6
UP  TO ‘
; 10 6X6 6X6 6X6 | 6X6 6X6 4 8X8 4 4X8
S T
. 12 6x6- | 6x6 | . 6x6 ] 6x6 6X6 4 8x10 4 4X6 4X10
UP  TO -
‘1s 6 6X6 6X6 6x6 | 6x6 6X6 4 6X8 4 3X6
P TO -
o r 8 6X6 6X6 6x6 | 6x6 6X6 4 8x8 4 3X6 4X12
. p 10
' a0 10 6X6 6X6 6x6 | 6x6 6X8 4 8X10 4 X6
P TO _
P 12 6X6 6X6 6x6 | 6x8 6x8 4 8x12 4 3X6 4x12
OVER
20 SEE NOTE 1

* Douglas fir or equivalent with a bending strength not less than 1500 psi.

*% Manufactured members of equivalent strength may be substituted for wood.

suopeSay pue sa[ny / 6961 ‘IE 33G0JO0 ‘ABPSANL, / 60Z "ON 'S TOA / SWSBaY [Ieped
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TABLE C-2.2

TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIREMENTS *
BOIL TYPE B P = 43'X M # 72 psf (2 fc. Surcharge)
a

| pepmn SIZE (S45) AND SPACING OF MEMBERS %%

OF CROSS_BRACES —HALES UPRICUTS
| TRENCH | HORIZ. WIDTH OF TRENCH (FEET) VERT, VERT; | MAXIMUM ALLOWABLE HORIZONTAL SPACING
I} (reer) | spacing Jup 10 | up To] ue Tojup TO | UP To|spPacING stzf SPACING (FEET)
'(FEET) 4 6 9 |12 15 1 (FEET) (I1N) | rreryd CLOSE 2. 3 4 6
. v - . | A | . ] 3x12 ;
1 WP e ™0 ‘X6 |4x6 Juxe. fexe . lexe: | 5 | exs 5 ] axe’ xi2 .
T0 *; 9 4x6 . | 4x6 Jox6 . |exe 6X6 ; 5 8x8 | 5 ! 3X8 4X8
1o | 10 4X6 4X6 ]6X6 6X6 6X8 : 5 8xio, 5 ¢ . | 4X8 °
| Y TSN R il R0 Y T 7
A, Note li i i ‘ ' : ! )
R COBECY Y Y N0 R DR R ! 7 T
0 | 6_ . J6x6 ! Jox6: Jexe Jexs | exa 5 8X8 5 136 | exio;
v pjvr 10 1 : i RN 21 A D R :
To & 8 - J6x8 ! {6x8, [6xs8 |8xs : | sxs; '3 . {10x10 | 3 i 3X6 4X10 :
rtipuet ro ' 1 | - 15 V b 1 T v
T 15 10 :16x8 . ])6x8 [8xs |saxs | 8xs 5 .Ji0x12 5 I X6 ! 4X10°
] see [ T T 1 B - T
J Note 1| , : . : :
s | 6 6x8 : ] 6x8  |6x8 |6x8 |8xs;]. s 8x10 : 5 4X6
_ UP TO [} R : : B ! 1 :
10 § ,|6x8 i]6x8 :Jexs |8x8 | sxs . 5 -fioxi2 , 5 4X6
1 U | ) : o ! N ! I .
ig0.- tl__10 8x8_ ]8x8 |8x8 |s8xs | axs 5 12x12 5 4X6
, :| See ‘ ' )
: ‘] Note 1
] over
20 | SEE NOTE 1

* Douglas fir or equivalent with a bending strength not less than 1500 psi.
** Manufactured members of equlvalent strength may be substituted for wood.
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B :
TABLE C-2.1
TIMBER TRENCH SHORING -- MINIMUM TIMBER REQUIREMENTS *
SOIL TYPE C Pu =80 X u+ 72 psf (2 fr. Surcharge)
DEPTH | S1ZE (543) AND SPACING OF MENLERS #&

OF CROSS BRACES WALES UPRIGHTS
Trench | MOR1Z. WIDTH OF TRENCH (FEET) VERT. VERT. |MAXIMUM ALLOWABLE HORIZONTAIL SPACING
(reer) | SPACING JuP 10 | up ToJup To |ue To |up TosPacinG | size  |spacing] (FEET)

(FEET) 4 6 9 12 15 (FEETY I _(aN)  [(FEET) JCLOSE
UP TO .
5 6 6X6 6X6 6X6 | 6x6 8x8 5 8x8 5 ~3X6
P 0 )

o Va0 fexe |exe | oxo |sxs | axs 5 10X10 5 %6

' uUP TO :
10 10 6X6 6X6 8x8 | 8x38 8x8 5 10X12 5 X6
See
Note 1}
uP  TO _ i : .
10 & 6x8 6X8 6x8 | 88 8x8 5 10X10 5 4X6
“Jur 10| ' ‘
10 8 8xs 8x8 8x8 | 8xs8 8x8 5 12X12 5 4X6
See
l5 NOtE l \
See
‘INote 1
uP  TO :
s 6 8x8 8x8 8x8 | sx10 | 8x10 S 10x12. 5 - 4X6
See .
TO Note 1
See
2 Note )
See
Note |
OVER
20 SEE NOTE 1

SuoRemBaY PUw S3MMY / 6361 ‘L€ 39qQI00 "ABPSINL | 6OZ -ON '¥S 07 | AMSEaY [eIepog

* Douglas fIr or equivalent with a bending strength not less than 1500 psi.
A% Manufactured members of equivalent strength may be substituted for wood.
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Appendix D to Subpart P

Aluminum Hydraulic Shoring for
Trenches :

{a) Scope. This appendix contains
infarmation that can be used when aluminim
hydraulic shonng 1s provided as a method of
protection against cave-ins in trenches that
do not exceed 20 feet (8.1m) in depth. This
appendix must be used when design of the
aluminum hydrauiic protective system cannot
be performed in accordance w
§ 1928.852(c)(2). ' -

(b) Soil Classification. In order to use data
presented in this appendix, the soil type or
types in which the excaveton is made must
first be determined using the soil
classification method set forth in appendix A
of subpart P of part 1528. :

(c) Presentctian of Informadon.
Informanon is presented in several forms aa
follows:

(1) Iformation is presented in tabular form
in Tables D-11. D~1.2. D~1.3 and E-L4. Each
table presents the maximum vertical and

- borizontal spacings that may be wsed with

various alummum member sizes and various
bydrauiic cytinder sizes. Each table contains
data only for the particular soil type in which
the excavatian ar portion of the excavaton is
made. Tables D-1.1 and D-1.2 are ioe verncal

. shores in Types A and B soil. Tables D-1.3

and D1.4 are ior borizontal waler systems in
Types B and C soil.

(2) Information concerning the basis of the
tabular data and the limitabons of the data is
presented in paragraph (d) of this appendix.

(3) Information explaining the use of the
tabular data is presented in paragraph (e} of
this appendix.

(4) Information illustrating the wee of the
tabular data is presented in paragraph (f) of
this appendix, :

(5) Misceilaneous notations (footnotes)
regarding Table D-~1.1 through D-1.4 are
presented in paragraph (g) of this appendix.

(8) Figures. illustrating typical installations
of hydrautic shoring. are included just prior to
the Tables. The illustrations page is enutled
“Aluminurs Hydrauiic Shoring Typical
Installations.” ’

(d) Basis and Limitations of the data.

(1) Vertical shore rails and horizontal
wales are those that mest the Section
Modulus requirements in the D~1 Tables.
Aluminum matenal is @061-T8 or material of
equivalent strength and properties.

(2) Hydrauiic cylinders spectfieztians. (i) 2-
inch cylinders shall be a minimum 2-inch
inside diameter with a minimurm sefe working
capacity of no less than 18.000 pounds axial
compressive load at maximum exsension.
Maximum extension is to inclade full range of
cylinder extensions as recommended by
product manufaturer. : :

(1) 3-inch cylinders shall be a minimum 3-
inch inside diameter with a safe working
capacity of not less than 30.000 pounds axial
compressive load at extensions as
recommended by product manufacturer.

{3) Limitation of application. ..

(i} It is not intended that the aluminum .
bydraulic specification apply to every -~
situation that may be experienced in the
field These data were developed to spply to
the situations that are most commonly

experienrced in current trenching practice.
Shoring systems for use in situations that are
not covered by the data in this appendix must
be otherwise designed as specified in
$1928.852{c). .

(ii) When any of tha following conditions
are present, the members specified in the
Tables are not considered adequate. In this
case. an aiternative aluminum hydraulic
shoring system or other type of protective
system must be designed in accordance with

(A} Whex vertcal loads imposed on cress
braces exceed a 100 Pound gravity load
distributed on a one foot section of the center
of the hydraulie cylinder.

"*” (87 When surcharge loads are present fom

equipment weighing in excess of 20,000
pounds, : :

*(C) When only the lower portion or a
tench is shored and the remaining portion of
the trench Is sloped or benched unless: The
sioped portion is sloped at an angle less sieep
than three horizantal to one vertical: or the
membery are seiected from the tables for use

- ata depth which is determined from the top
of the overall trench. and not from the tce o
the sioped portion. . :

(e) Use of Tables D-1.1, D-1.2 D-1.3 and
D-1.4. The members of the shoring system
that are to be selected using this i
are the hydrautic cylinders. and either the
vertical shores or the horizontal wales. When
a waler system is used the vertical timber
sheeting to be used is aiso seiected from
thess tables Tha Tables D-1.1 and D-1.2 for
vertical shores are used in Type A and B soils
that do not require sheeting. Type B soils that
may require sheeting, and Type C soils that
always require sheeting are found in the
horizontal wala Tables D-1.3 and D-14 The
seil type must first be determined in

~ accordance with the soil classification

system described in appendix A to subparg P
_of part 1928, Using the appropriats table, tha
selection of the size and apacing of the
members is made. The selection is based on
the depth and width of the trench where the
members are 10 be installed. In these tables
the vertical apacing is held constant at four
feet on center. The tables show the maximum
borizonwml spacing of eylinders allowed for
each size of wale in the waler system tables.

" wmd in the vertical share tables, the hydraulic

cylinder horizontal spacing is the same as the
vertical shore spacing. ’
-f) Example to [llustrote the Use of the

Tobles:

(1) Exampie 1: o

A trench dug in Type A soil is 6 feet deep
and 3 feet wide. From Table D-1.1: Find
wertical shores and 2 inch diameter cylinders
spaced 8 feet ou center (0.c.) horizontally and
4 feet on center (o0.c.) vertieally. (See Figures
123 for typical installations) :

= - -

{2) Exampie 2:

= A trench is dug iz Type B scil that does pot

require sheeting, 13 feet deep and $ feet wide.
From Table D-1.2: Find vertical shores and 2
inch diameter cylinders spaced 6.5 feet 0.c.
borizontally and 4 feet o.c. vertically. (See
Figures 1 & 3 for typical instadlations.)

T 7 13 A trench 1a dug in Type B soil that does

not require sheeting, but does experience
some minor raveling of the trench face. The
trench is 16 feet deep and 8 feet wide. From

R L  eem o e mes

Table D-1.2: Find vertical shores and 2 inch
diameter cyiinder (with special oversieeves
as designated by footnote =2) spaced 5.5 feet
o.c. horizontaily and 4 feet 0.c. verticaily.
plywood (per footnote (g)(7) to the D-1 Table)
should be used behind the shores. (See
Figures 2 & 3 for typical installations.)

{4) Exampie 4: A trench is dug in previously
distarbed Type B soil with characteristics of
a Type C s0il. and will require sheeting. The
trench is 18 {eet deep and 12 feet wide. 8 foot
horizontal spacing between cylinders is
desired for working space. From Table D-1.3:
Find horizomal wale with a section moduius
of 14.0 spaced at 4 feet o.c. vertically and 3
inch diameter cylinder spaced at 9 feet
maximum o0.¢. korfrantally. 3 x 12 timber
sheeting is required st close spacing
vertically. (See Figure 4 for typical
installation.)

(5) Example & A trench is dug in Type C
soil. 9 feet deep and ¢ feet wide. Harizontal
cylinder spacing in excess of 6 feet is desired
for working space. From Table D-1.« Find
horizontal wale with a section modulus of 7.0
and 2 inch diameter cyiinders spaced at 6.5
feet o.c. harizoataily. Or. find horizantal waie
with a 14.0 secion modulus and 2 inch

* diameter cytinder spaced at 10 feet ac.

harizontally. Bath waies are spaced 4 feet o.c.
verticaily. 312 timber sheeting is required
at close spacing vertcally. (See Figure 4 for
typical installacon.) -

(8) Footnotes, and generual notes. for Tables
D-1.1, D-12 D-13 aod D-1.4.

(1) For applicadons other than those listed
In the tables. refer to § 1928.652{c)(2) for use
of mamufacturer's tabulated data. Far trench
depths in excess of 20 feet, refer to
§ 1928.852(c)(2) aad § 1926.852{c)(3).

(2) 2 inch diameter cylinders, at this width,
shal' have surocnural steel tube
{3.5% 3.5 X 01875) oversieeves, or structural
oversiesves of manufacturer’'s specification.
extending the full. collapsed Jength.

{3) Hydraulic cyiinders capacities. {i) 2 inch
cylinders shell be s minimum 2-inch inside
diameter with a sefe working capadty of not
less than 18.000 pounds axial compressive
load at maxzmmm extension. Maximum
extension is to mciude full range of cylinder
exisnsions as recammeaded by product
manufacturer,

() 3-inch cylinders shail be a minimum 3-
Inch inside diameter with a safe work
capacity of oot less thaa 30.000 pounds axial
compressive load at maximum extension.
Maximum extension is to include full range of
cylinder extensions as recommended by

manufacrer. .

(4) All spacing indicated is measured
center to center,

“ (5} Vertical shoring rails shall have a
minimum sectinn modulus of 0.40 inch.

(6} When verticsl shores are used. there
mrost be & minimom of three shores spaced
equally, horizontally. in a group.

(7) Plywood shall be 1125 in. thick .
soitwood or 075 inch. thick. 14 ply. arctic
white birch {Finland form). Please note that
plywood Is not Intended as a structural
member, but only for prevention of local
raveling (sloughing of the trench face)
between shores.



Wb

| agatiEeia a4

i

Federsi Register / Vol. 54, No. 209 / Tuesday, October 31, 1989 / Roles and Regulations  4ssat

(8) See appendix C for timber
specifications.

(9) Wales are calculated for simple span
conditions. . ’

(10) See appendix D. item (d), for basis and
limitations of the data.

BILLING CODE 4510~20-44
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ALUMINUM HYDRAULIC SHORING
TYPICAL INSTALLATIONS

FIGURE NO. 2

VERATICAL ALLMMAY

NYODAAMLL SrORNMNG

e L roos HORIZONTAL

- SPACIlNG AR _
/ |lho | S
‘-
l[r
,/ NYDRAULIC
CYLINDER

d
F - sirvooo

FIGURE NO. 1

VERTICAL RAIL

VERTICAL RAIL
YDRAULIC CTLINDER

YERT!ICAL ﬁ
$PACING ;
k)
Kl

VERTICAL §
SPACIING

6r MAX. .
e &0 Max.| AT
' 2 Max
FIGURE NO. 3 FIGURE NO. 4
TRALL S O ALLMNAS HTORAULE 310 ,  UPRIGHT
acx > e ////4 SHEETING
WORIZONTAL "‘/

{STACXED)

AYDRAULEC
CYLINDER

VERTICAL RAIL

VERTICAL &
SPACING
HYDRAULIC
CYLINDER =
) VERTICAL

_ SPACING




it

TABLED - 1.1
ALUMINUM HYDRAULIC SHORING
VERTICAL SHORES
FOR SOIL TYPE A
HYDRAULIC CYLINDERS
 WIDTH OF TRENCH (FEET)
PEPTH MAXIMUM MAXIMUM
" OF HORIZONTAL VERTICAL
" TRENCH SPACING SPACING UPTO8 OVER 8 UP OVER 12 UP
' TO 12 TO 15
| (FEET) (FEET) (FEET)
E OVER
A s | .
| urTO 8 ;
10 ,
OVER o :
100 8 4 - 2INCH 2 INCH 3 INCH
UPTO DIAMETER DIAMETER DIAMETER
.15 NOTE (2) |
OVER
15 7 T
UPTO .
20
QVER 20 NOTE (1)

Footnoles to tables, and general notes on hydraulic shoring, are found in Appendix D, ltem (g)
Note (1): Sce Appendix D, liem (g) (1)
Note (2): See Appendix D, liem (g) (2)
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" TABLED- 1.2
ALUMINUM HYDRAULIC SHORING
VERTICAL SIIORES

FOR SOILTYPE B

DEPTH
OF

TRENCH -

(FEET)

HYDRAULIC CYLINDERS

MAXIMUM
HORIZONTAL
SPACING

(FEET)

MAXIMUM
VERTICAL
SPACING

(FEET)

WIDTH OF TRENCH (FEET)

UPTOS .

OVER 8 UP
TO 12

OVER 12 UP
TO 15

OVER
5
UP TO
10

OVER
10
UPTO
15

6.5

OVER
15
UP TO
20

3.5

2 INCH
DIAMETER

2 INCH
DIAMETER
NOTE (2)

J INCH
DIAMETER

OVER 20

NOTE (1)

Footnotes to 1ables, and gencral notes on hydraulic shoring, are found in Appendix D, ltem (g)
Note (1): Sce Appendix D, Item (g) (1)

Note (2): See Appendix D, liem (g) (2)

yessy
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- TABLED-13
ALUMINUM HYDRAULIC SHORING
WALER SYSTEMS
FORSOILTYPEB
: o]
WALES HYDRAULIC CYLINDERS TIMBER UPRIGHTS E:
) MAX.HORIZ.SPACING
DE . WIDTH OF TRENCH (FEET) (ON CENTER)
OF VERTICAL | SECTION | . '
TRENCH SPACING IMODULUS UPTO 8 OVER 8 UPTO 12 |OVER 12 UP TOI15 |SOLID|{ 2 FT.| 3 FT. L8
HORIZ. |CYLINDER| HORIZ. CYLINDER| HORIZ. |CYLINDER SHEET é
(FEET) (FEET) | (IN’) | SPACING |DIAMETER| SPACING |DIAMETER| SPACING |DIAMETER| @
) 2 1IN >
. 35 8.0 2 1IN 8.0 NOTE(2) 8.0 JIN )
OVER 5N - §
3 4 7.0 9.0 2IN 90 |NoTE®)| 9.0 3N | — | — | 32| [I2
UP TO - =
10 140 | 120 3IN | 120 3IN | 120 3IN 2
6.0 2IN 6.0 2y 6.0 JIN 2
OVER 35 . . NOTE(2) . - 8
10 4 0 — | x| — o
UP TO 1.0 , 8.0 3IN . 8.0 3IN 8. JIN i
15 14.0 10.0 3IN 10.0 3IN 10.0 3IN w
' 2IN 8
OVER 3.5 5.5 21N 55  |NOTEQ@)| 55 3IN -
15 ‘ | — E.
6.0 Ix12 )
UPTO - 4 7.0 6.0 JIN 6.0 3IN 1IN .
20 14.0 9.0 3IN 9.0 3IN 9.0 3IN o
OVER 20 NOTE (1) %
g.
Footnotes to tables, and general notes on hydraulic shoring, are found in Appendix D, liem (g) B
Notes (1): See Appendix D, item (g) (1)
Notes (2): See Appendix D, ltem (g) (2) -
* Consult product manufacturer and/or qualified engineer for Section Modulus of available wales. E
(3]




TABLED - 1.4
ALUMINUM HYDRAULIC SHORING

WALER SYSTEMS
FOR SOIL TYPE C
WALES . HYDRAULIC CYLINDERS TIMBER UPRIGHTS
) | MAX . HORIZ SPACING
— ) WIDTH OF TRENCH (FEET) (ON CENTER)
‘OF [verTICAL | sECTION : '
TRENCH SPACING |MODULUS UP;TO 8' OVER 8 UPTO 12 {IOVER 1_2 UPTO 15 soud! 2 FT.1 3FT.
HORIZ. ICYLINDER| HORIZ. [CYLINDER| HORIZ. |cyLinper|SHEET
(FEET) (FEET) (IN?) | SPACING, [DIAMETER| SPACING IDIAMETER]} SPACING |DIAMETER
. 2 IN
OVER ~ 3.5 60 2 1IN 60 Noz']l*z(z) 6.0 JIN
5 “ ) '
7.0 6.5 2IN 6.5 6.5 3 IN —_— —
UP TO NOTE(2) 3x12
10 14.0 100 | 3IN 100 | 3IN 10.0 3IN
' 2IN-
OVER 35 40 21N 40 INOTER)| 40 3IN
10 4 k12| | —
0 . N . 5.
UP TO [ 5.5 31 5.5 3IN 5 3IN
15 ' 14.0 8.0 3IN 8.0 3IN 8.0 3IN
' - 2IN
15 ) | xR|— | —
UPTO 4 7.0 50_| 3 5.0 3IN 5.0 3IN _
20 e 140 | 60 3IN 6.0 3IN 6.0 3IN
OVER 20 NOTE (1)

Footnotes 1o tables, and general notes on hydraulic shoring, are found in Appendix D, liem (g)
Notes (1): See Appendix D, item (g) (1)
Notes (2): See Appendix D, ltem (g) (2)

* Consult product manufacturcr and/or qualified enginect for Section Modulus of available wales,
BILLING CODE 4810-20-C ‘
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Appendix E to Subpart P—Alternatives to Timber Shoring

Figure 1. Aluminum Hvdraulic Shoring
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Figure 2. Pneumatic/hydradlic Shoring
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Figure 3. Trench Jacks (Screw Jacks)
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Figure 4. Trench Shields I FZ’ '
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Appendix F to Subpart P—Selection of Protective Systems

The following figures are a graphic summary of the requirements contained in subpart P for excavations 20 feet or less in depth.

Protective systems for use in excavations more than 20 feet in depth must be desizned by & registered professional engineer in accordance
- with § 1926.852 (b} and (c).

D ptet

ls the excavation more
than 5 feet in depth?

Is there potential _No vEg

Is the excavation
for cave-in?

entirely in stable rock?

2
?
NO Excava;xon may be YES
made with
vertical sides.
! Excavétion must be
YES NQ
- sloped, shored, or
shielded,
Sloping Shoring or shielding
selected, . selected.

Go to Figure 2 Go to rigure 3

F1CURE 1 - PRELIMINARY- DECTSIONS

BILLING COO* 4510-28-44
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Sloping selected as the
. method of protection

o Will soil classification
: be made in accordance

with $1926.652 (b)?

VES : NO
Excavation must comply with ’ Excavations must comply
one of the following three with§1926.652 (b)(1) which
options: . requires a slope of 1%H:1V
o (349).

Option 1:
$1926.652 (b)(2) which
requires Appendices A
and B to be followed

Option 2:
$1926.652 (b)(3) which
requires other tabulated
data {see definitien) to
be followed.

FIGURE 2 - SI.OPING OPTIONS

Option'B:
£1926.652 (b)(4) which
requires the excavarion
to be designed by a
registered professional
engineer.
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Shoring or shielding selected
as the method of protection.

Soil classification is required
when shoring or shielding is
used. The excavation must comply
with one of the following four
options:

Option 1
§1926.652 (c)(1) which requires
Appendices A and C to be followed
(e.g. timber shoring).

Option 2
$1926.652 (¢)(2) which requires
manufacturers data to be followed
(e.g. hydraulic shoring,trench
jacks, air shores, shields).

Option 3
$1926.652 (c)(3) which requires
tabulated data (see definition)
to be followed (e.g. any system
as per the tabulated data).

Option 4
JF1926 652 (c)(4) which requires
the excavation to be designed
by a regisrered professional
engineer {e.g. any designed
system),

FIGURE 3 ~ SHORING AND SHIELDING OPTIONS

[FR Doc. 89-25217 Filed 10-30-89; 8:45 am]
SILLING CODE 4810-26-C
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APPENDIX K

K.l 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.

K.1l.1 TIdentification and Treatment

K.1l.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 wvictim is
conscious, it may be helpful to give sips of water. Transport the
victim to a medical facility.

K.l1l.1.2 Heat Stroke.

Symptoms. This is the most serious of heat casualties because the
body excessively overheats. Body temperatures often are between
107 and 110°F. The victim will have a red face and will 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 wvictim on his or her back with the head and

K-2
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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.

K.1l.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.

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 S90°F ¥ hour
85° to 90°F ¥ hour
80° to 85°F 1 hour
70° to 80°F 1% hours

K.1.3 Heat Stress Monltoring

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.

K-3
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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. If 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.

K.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
the HSO determines and documents otherwise. Table K-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 personnel 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).
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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.

K.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.

K.2.1.1 Chilblains.

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.

K.2.l1.2 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
(fErostnip), superficial frostbite, and deep frostbite. The
classification depends on severity and can range from incipient
frostbite (frostnip), which affects the skin; to superficial

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, oOr 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
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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 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.



TABLE K-1

COOLING POWER OF WIND ON EXPOSED FLESH EXPRESSED

AS AN EQUIVALENT TEMPERATURE (UNDER CALM CONDITIONS)

HEALTH AND SAFETY PLAN

PART 11

ESTIMATED ACTUAL TEMPERATURE READING (°F)
WIND SPEED 50 40 30 20 10 1] -10 -20 ~30 -40 ~50 -60
(in mph) EQUIVALENT CHILL TEMPERATURE (°F)
éalm 50 40 30 20 10 o] -10 -20 -~30 -40 -50 -60
5 48 37 27 16 "6 -5 -15 -36 -47 -57 -68
10 40 28 16 4 -95
15 36 22 9 -5 -112
20 32 18 4 -10 -121
25 30 16 o -15 -133
30 28 - 13 -2 -18 -33  -48 -63 -79 -94 -109 -125 -140
35 27 11 -4 -20 -35 -51 -67 ~82 -98 -113 -129 -145
40 26 10 -6 -21 -37 -53 -69 -85 -100 -116 -132 -148)

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

LITTLE DANGER

In <hour with dry skin.
Maximum danger 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 at any point on this chart.

Source: Developed by U.S. Army Research Institute of Environmental Medicine, Natick, Massachusetts.

3.88.94T
000 .0



APPENDIX K

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.

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

Crew members should watch each other closely, especially
the face, for signs of frostbite.

K.2.1.3 TImmersion 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

K-8
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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.

K.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 perspiration from strenuous exercise
followed by too rapid cooling.

Hypothermia often occurs between temperatures of 30 to S50°F, which
most people believe are not dangerous. Crew members should be
alert for symptoms of hypothermia, 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. In water, skin and nearby

k-9
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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.

K.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. 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:

Person is conscious, alert Above 95°
with increased respiration.
Shivering may become
uncontrollable as core
temperature nears 95°F.

Person is conscious but 95° to 90°F
disoriented and apathetic.
Shivering is present but
diminishes as temperature
drops. Below 92°F,
respiratory rate gradually
diminishes and pupils being
to dilate.

Person is semiconscious. 90° to 86°F
Shivering is replaced by

muscular rigidity. Pupils
are fully dilated at about

86°F.

Unconscious; diminished Below 86°F
respiration.

Barely detectable or . Below 80°F

nondetectable respiration.
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K.2.2.2 Emergency Treatment of Hypothermia.

Move hypothermia wvictim 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 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 wvictim 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
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temperature drops below the level that will sustain life. ALCOHOL
CONTRIBUTES TO AFTER-DROP.

K.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.

K.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.

K.2.3 Safety/First Aid Equipment

In 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

In extreme cold conditions, add the following safety items:
electric blanket (if an electrical source is available)

portable emergency generator (with fuel, o0il, and cords)
space heater and fuel

K-12
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K.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.

K.2.4.1 Preliminary Assessment.

If you will be working outdoors in cold weather, assess the local
weather conditions through the news media (i.e., radio, television,
and newspapers) to determine whether work should progress and/or
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? 1Is
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 wventilation to prevent carbon monoxide
poisoning?

K.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.
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K.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. If conditions warrant, the following
provisions should be made:

snow removal/plowing services for site access roads

a dependable, four-wheel-drive vehicle available to on-
site personnel for transporting an injured person to an
off-site medical facility

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. ‘

K.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. 1In 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
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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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L.l 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 exclusion and
contaminant reduction zones prior to decontamination. A typical
personnel decontamination station is shown in L-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.
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NOTE: Disposable items (i.e., Tyvek 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 L-2 through L-5.

Pressurized sprayers or other designated equipment will be
available in the decontamination area for washdown and cleaning of
~ personnel, samples,; and equipment.

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. Old cartridges will be discarded in the contaminated trash
container for disposal. In the morning personnel will inspect and
reassemble their own masks and readjust the straps for proper fit
and install new cartridges.

L.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 PI meter can be placed in a clear
plastic bag to allow for reading the scale and operating the knobs.
The PI meter 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
recharged as necessary for the next day's operation, and then
prepared with new protectlve coverings.



Figure L-2
Maximum Decontamination Layout
Level A Protection
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Figure L-3
Maximum Decontamination Layout
Level B Protection
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Figure L4
Maximum Decontamination Layout
Level C Protection
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Figure L-5

Minimum Decontamination Layout
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L.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
scap 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.

L.4 DISPOSAL OF DECONTAMINATED MATERIALS

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

Decontamination fluids identified to be contaminated by site
contaminants (i.e., Liqui-nox, used to decontaminate sampling
equipment such as split spoons and groundwater sampling pumps) will
be stored in DOT-approved 55-gallon drums. Contaminated 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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M.l 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. Criteria such as
emergency department physician coverage, decontamination
capabilities, and available medical specialists will be evaluated.

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

M.1l.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). Under no circumstances will injured persons
transport themselves to a medical facility for emergency treatment.

M.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.
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All on-site personnel will be familiarized with both the primary
and secondary route to the nearest hospital Figure 8-1, as well as
the location of the nearest working telephone or

radio communication device. A list of emergency telephone numbers
will be posted in the trailer.

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 notification 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 1local agencies, fire and police
departments, the ambulance service, and the hospital
emergency room.

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

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 number 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 1list 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 Appendix N, should be filled out by the HSO
and filed with the individual's supervisor, the HSM or
HSS, and Human Resocurces. A copy should also be retained
in the project records.
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M.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.

M.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 genérally 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
Environmental personnel trained for this response to a point
accessible by an ambulance.

M.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.

M.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 will be reported to local agencies for



APPENDIX M

potential execution of the evacuation plan, if the situation is
assessed to warrant such response.

M.3.4 Fire

The combustible gas meter is used to provide a warning 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.

M.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.

M.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.

M.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.

M.4.3 Surrounding Area Evacuation

The area surrounding the site will be evacuated when persistent,
unsuppressible toxic or explosive vapors from test pits or borings

M-5
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(e.g., pressure release from punctured drum) are released, or air
quality monitored at several points downwind assess danger to the
surrounding area.

M.5 EVACUATION PROCEDURES

M.5.1 WwWithdrawal 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 approx1mately 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 1is thereby hindered, the crew may be
instructed to evacuate the site rather than move upwind, espec1ally
if withdrawal upwind moves the crew away from escape routes.

M.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.

M.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
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personnel will initiate evacuation of the immediate off-site area
without delay.
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N.l HEALTH AND SAFETY AUDIT

Site Name:

Auditor:

SEND A COPY OF COMPLETED FORM TO THE HEALTH AND SAFETY MANAGER.

GENERAL YES NO

HASP on-site?

COMMENTS

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?
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All personnel in health
monitoring program?

COMMENTS

Daily field records kept by the Site
Manager?

Levels of PPE recorded?

Contaminant levels recorded?

Site surveillance records kept by HSO?

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?
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All personnel know who is trained?

COMMENTS

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:

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?
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List:

Monitoring equipment covered with
plastic to minimize contamination?

COMMENTS

DECONTAMINATION

Decon line set up properly?

Proper cleaning fluid used for known
or suspected contaminants?

Proper decon procedures used?

Decon personnel wearing proper PPE?

Equipment decontaminated?

Samples decontaminated?

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

WORK PRACTICES

Proper collection and disposal of
contaminated PPE?

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?
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Zones established?

COMMENTS

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:

All appropriate equipment available
and in good working order?

Equipment properly calibrated?

Confined Space Checklists used?

Checklists completely and correctly
filled out?




N.2 ACCIDENT REPORT FORM

Site: Project No.:
Location:
Location of Accident if different from above:

Name and Address of Injured:

SSN: DOB: Sex:

Years of Service: Time on Current Job: Department 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: § Property Damaged:

CLASSIFICATION OF INJURY

Respiratory Allergy
Other (explain)

__ Fracture ___ Heat Burn __ Cold Exposure
__ Dislocation ___ Chemical Burn __ Heat Stroke

__ Sprain __ Radiation Burn __ Faint/Dizziness
__ Abrasion __ Concussion —._ Blister

__ Laceration __ Toxic-Respiratory ___ Bruise

___ Puncture __ Toxic-Ingestion __ Poison Ivy

__ Bite __ Toxic-Dermal ___ Headache

Parts of Body Affected:

Degree of Disability:

Date Medical Care Received: Emergency Service?:

Name and Address of Medical Facility:

Follow-up Exam Required?: Estimated No. of Days Away from Job:
ACCIDENT LOCATION (use other side of sheet as needed)

Causative agent most directly related to accident (i.e., object, substance,
material, machinery, equipment, and conditions):

4-90-4
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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 reccurrence of this type of accident (i.e.,
modification 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.

4-90-4
82. N-8



'~ N.3 HSO CHECKLIST FOR FIELD OPERATIONS =

The following is a list of the minimum equipment and matcrials needed to fulfill the requirements
for health and safety at a sitc. This list docs not include monitoring equipment, decontamination
cquipment, or personal health and safety equipment (c.g., respirators, tyveks, and boots).

Need Posted? perwork
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N.4 MATERIAL SAFETY DATA SHEETS

Acetone

Alconox

Benzene

Benz (a)anthracene
Benzo (a) Pyrene
Benzo (ghi) Perylene
n-Butyl Acetate
Cadmium Oxide
4-Chloro-m-Cresol
Chlorobenzene
Chloroform

Chromic Anhydride
Chrysene

Dibenz (a,h)Anthracene
o-Dichlorobenzene
1,1-Dichloroethane
2-Dibenzofuranamine
Di-sec-Octyl Phthalate
Ethyl Acetate
Ethylbenzene

Ethylene Dibromide
Flouranthene

Gasoline: Automotive
Gasoline: Avaition
Gasoline: Straight Run
Kerosene

Lead Chloride
Liqui-Nox

Mercury

Methyl Chloride

Methyl Ethyl Ketone
Methyl Isobutyl Ketone
Mineral Spirits

Nickel Chloride

Oils: Diesel

Oils: Miscellaneous: Lubricating
Oils: Miscellaneous: Penetrating
Petroleum Naphtha
Phenanthrene

Phenol

Pyrene

Indeno (1,2,3-cd) Pyrene
Tetrachloroethane
Tetraethyl Lead
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Toluene
Trichloroethane
Trisodium Phosphate
Vinylidene Chloride
m-Xylene

o-Xylene

p-Xylene

Zinc Chloride

N-10A



ACETONE

ACT

[ ¥]
55
[ 1)
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(¥
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anihcaal L}

got madical heip prometly. NO BPeCIic antiooie known. SKIN: wash well wih water. EYES: fush
with water rmmedcsatiedy for at least 15 min. Consult 8 physician.

Threshaid Limit Vaiue: 750 ppm

Short Yerm inhaletion Limits: 1000 ppm for 3C min.

Toxicity by Ingestion: Grade 1; LDso = 5 10 15 g/hg (dog)

Late Toxicity: Not pertinent

Vapor (Gas) irritant Charscteristica: f present in lugh concentrations. vapors Cause moderate
#Tauon of The eyes Or resprstory sysiem. Effect is temporary.

Liguid or Solid Irritant Characteristics: No _ hazard. y
because it is very volatie and evaporstes Quickly from the skin.

10 the skin

5.10 Odor Thrashoid: 100 ppm

.11

1DLN Velue: 20000 ppm

phy 3 ing is eguisr or stopped. INGESTION: # vicom
has swaliowed large smounts and is CONBCIOUS 8nd NOt having CONVUIBONS, INduce vOMYing &nd

"
Common Synonyms Watery houad Coloriess Sweet odor 6. FIRE HAIARDS 10. MAZARD ASSESSMENT COOE
ok il 6.1 Fiash Point 4°F O.C. 0°F CC. (5ee Hazard Assesament Handbook)
2-Propanone 42 Flammabie Limits in Al 2.6%-12.8% A-P-O-R-S
Fi with water. Flarmmabie, srita vapor s
e o moxes e €3 Fire Extinguishing Agents: Alcohol foam.
Ory chemical. carbon dioxide
64 Fire Extinguiahing Agents Not 10 be
Stay UpwinG BAC USE waler $Dfay 1S XnOCh down  VADO! Used: Water in siraight hose siream wil 1. HAZARD CLASSIFICATIONS
Shul oY pamor sources ana cat fre depanment Keep people away scatier and spread fre and shouid not be
Stop a'scharge f possibie 1.1 Code of Federal Reguilations:
ispiate anC remove d:schargec matenal vsed. )
Avoid COMBET with houie nnoceupo' 6.5 Special Haxerds of Combustion Fia baud
Notity 10Ca’ nealth ant poliutior CONITO: Bgencies Products: Not perinent 11.2 NAS Hazard fisting for Bulk Water
" rangporiation:
6.8 Behavior In Fire: Not pertinent T
YT €7  ignition Temperature: B69°F . Category ""‘"':
Fiashbach vapor sl may OCCur. 63 Electrical Hazere: Class |. Group D
Vapor may # igrited in an enciosed area. 4.9  Bumning Rate: 3.6 mm/min. fartt §
Extinguish with g%y chemical 81COND. 108, Of caTHOr dioxide 4.10 Adiabetic Flame Temperaturs: Vapor irritant. 1
Water may be ingHecive or fire Dats not available Liquad or Sokd irrram 1]
Fire Co0' exposec conta-ners with water ' “n Ak 10 Foel Rstio Posons ... .. o
Stoichiometric 2
Dats not svaiadie Water Poluton
§.12 Flame Temperuture: Deta not available Humen Tomorty ... '
Aquatic Tomenty 1
Eftect . 1
Cho BDE I ZA 2 7. CHEMICAL REACTIVITY Reschvity
VAPOR Other Chemacais 1
lrilatng 10 eyes, hose and throat. IAl :-uﬂvmwm:mmmvucuon Weler. ... 2
H nhaled, may cause driticull ¥ or ioss of 1.2 y with No Setf Roe °
Nove Ic frest & reaction 113 NFPA ) . | o
1 breathing Has S100peT give anihicia. resprahon Stabl Mazard Cissaification:
" breathing 15 ofizU Qve OxvpeEn .7,': h’:‘ T"”:::::‘:; Catogory Classificstion
0 - - outre '_ Not' pertinent Heafth Hazard (Blue) 1
ratng 1o eyes Caustics _ Flammabity (Red) 3
Not iritabng 10 skin 7.5 Polymerization; Not perdnent & ) °
EKPOUUN IF IN EYES hoit eveide 0per &N fiush witr pienty o' water 7.6 inhibitor of Polymertzation: Y - )
Not pervnent
7.7 Wolar Ratic (Reactani to
Producty Daws not avaulabie
1.8 Reactivity Group: 18
12 PHYSICAL AND CREWMICAL PROPERTIES
121 Physical State st 15°C and 1 st
Dangerous 10 aquatc e in tugh concenuations. Liousd
Water May be dangerous if f enters weter miakes. 122 Molecyier Welght 56 08
Nouty loca: healt™ anC POkutior: CoNlro! GHICIals 12.3  Boling Point st 1 atm:
Po“u“on Notl*:v operato's c“'sea"_‘ay waler nigkes 133°F = 56.1°C = 32§.3°K
12.4 Freezing Point:
—=138°F m —84.7°C = 17B.5°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 Critical Temperatury:
(Sae Respones Methods Handbook) 21 Category: Flammabie liqusd 8.1 Aquatic Toxicity: 455°F w 235°C w 508°K
183U8 warming-rugh fammabiity 42 Cless:3 14.250 ppm/24 he/sunfish/kied/1ap water 12.4  Critical Prossurs:
Duperss anc fush 13,000 ppm/48 hr/mosquio fish/TL,/ turbd 682 paig = 4€ 4 otm = 4.70 MN/m?
water 12.7  Specific Gravity:
8.2 Watertowl Toxicity: Not pertinent 0791 at 20°C (mquad})
8.3 Blolopical Oxygen Demand (BOD)X 120 Liquid Surface Tension: Not pertinenm
(Theor) 122%. S cays 129  Liguid Water Intertecial Tenaion:
8.4 Food Chain Concentration Potential: Not pertnent
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS None noted 1210 Vapor (Gas) Specific Gravity: 2.0
3.1 CG Competibility Class: Ketone 4.1 Pnysical State (as shipped): Ligud 12,11 Ratic of Specific Hests of Vapor (Gask
3.2 Formule: CHaCOCH 42 Color: Coioriess 1327
3.3 WO/UN Designstion: 3.1/1080 4. Odor: Sweetsh; pisasant, resembing that 12.12 Lstent Mest of Veporization:
3.4 DOT D No. 1080 of mint or fruit. pungent. sharp. 220 Blu/ib = 122 cal/g =
3.5 CAS Registry No.: £7-64.1 penetratng resicudl. ketonic, pleasan, 541 X 10* J/hg
non-residust 12.13 Heat of Combustion: —12.250 B/
= —5808 cal/g = —285.0 X 10* J/hg
12.94 Hest of Decomposition: Not pertment
5. NEALTH KAZARDS 3. SHIPPING INFORMATION 1215 Hest of Sokmon: Not permnect
. . 5 1218  Mesat of Polymerization: Not perinent
8.1 Orgarec vapor CANSIeT O ar-SupPked Mmask; synthetc rubber 9.1 Grades of Purfty: Technca: #5.5% pius 12.26 West of Fusion: 23 42 cai g
gloves. chemscal satety gogoies O face splash shisid. 0.5% water Reagent: 98 5% plus 0.5% 1226 Uimiting Value: Dala not avasedie
52 % Exp INMALATION: vapor imftating 10 #yes and mucous membranes; water 1227 Reid Vapor Presaure: 7.25 psa
2CIS 85 a0 anesthetc n very high concentrations. INGESTION: low order of toxicity but very 9.2 Storsge Temperature: Ambrent
TRAtnG 10 MUCOUS . SKIN: prolong CONact causes defating of the skin, 9.3 Inert Atmosphere: No requirement
POSSibly leading 10 dermatits. $.4 Venting: Open (flame arrester) o
63 Trestment of Exposurs: INHALATION: K victm & Overcome. remove 10 fresh air anc call & pressire-vacuum
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STERITAL SAFETY DATA SHEET .S, DEFARTHENT OF LAROR
5 BE USED TO COMPLY WITH QCCUPATIONAL SAFETY ARD HEALTH
FHA'S HAZEARD COMMUNICATION STAMDARD, ADMINISTRATION
TCFR 19101200, ETANDARD MUST RE (HON-MANDATORY FDOREM)
LSULTED FOR SFECIFIC REQUIREMENTS. FORM aAFPFROVED OME MO, 1218-0072

DEMTITY (AS USED ON LAKEL AND LIST)
BLEONDY 2983%5-932, 21835-054, 21835-045, 2{1835-087, 291835-123, WLS19450-4
LE1P450-R

ECTION X

SHUFACTURER 'S MAME: EMERGEHCY TELEFHOME HUMBER:
ALTOMOX, INC. (2924734300
DORESE: - - TELEFPHONE HUMBER FOR INFORMATION:
295 Paki L SOUTH (212347347209
HEW YORK, YORK 13003 PATE FREPARED:
FEE. 1, 1991

ECTION I1 - HaZaRDOUS THGREDIEHTE/TDENTITY INFORMATION

B OARE MO THGREDIENTY I &LCOMNCX WHICH aPFPESRED OM THE 0ZHA STaMDARD

7 OOFR 1910 JURPART Z.

SCTION I3 — PHYSICOAL ACHERMICAL CHARACTERIZTICE

ATLING FPOTIHT: M. SPECIFIC GRAVITY (H20=1): .4,
HF0R PRESSURE (MHHEY 0 Mod. MELTING FOINT: dN.A.
SROR DENSITY (ATR=§1: HM.H. EVAFDRATION RATE: MN.AL
(RUTYL ACETATE=1)
OLURBTLITY IN WATER: AFPPRECIARBLE (GREATER TH&MN 10 FERCENT)
PREARANCE AMD ODLOR: THTERSFERED WITH CREAM COLORED FLAKEZ-

ECTION IV - FIRE AND EXFLOSION HAZARD DATA

LASH FOTHT (METHOD WEED) : HOME FLAaMMABLE LIMITE:
LEL:  ®AA HEL: ™N/&

ETINGUISHING HMEDIA:

UATER, COZ, DRY CHEMICAL, FOaM, SANDAEARTH
FooIAal FIRE FIGHTING PROCEDURES:

FOR FIRES INVOLVING THIZ MATERIAL DO HOT ENTER WITHOUT PROTECTIVE
EQUIFMENT AND JELF G0 REATHIMNG AFFARATUS.
HUSHSL FIRE aND EXPLOSTON HAZARDE: HOME
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SRTION VO~ REACTIVITY DATH

SILITY:  STARLE CONDITIOMS TO AV0ID: NONE
HCOUFATIBILITY (MATERIALS TO AYO0ID):  AVOID STRONG ACIDS
SZARDOUS DECOMFOSITION OR RBYFRODUCTS: MAY RELEASE 02 GAS ON BURNIHG

ALZARDOUE FOLYMERIZATION WILL NOT QCOUR
AHADITIONS TO AYOID: MNONE

..... CTION VI - HEALTH HAZARD DATA

JUTES OF ENTRY:  IMHALATION-YES FKIN-NO THGESTION-YES

EALTH HAZARDE (ACUTE AND CHROMIC):
THHALATION OF POWDER MAY PROVE LOCALLY IRRITATIMG TO MUCOUS MEMERAMES.
THGESTION MAY CaUSE DISCOMFORT AND/OR DIARRHES.

SRCINOGENICITY:  HTF: NO TaRD MONOGRAFHET: MO OSHA REGULATED: ®O

TEHE AND EYMPTONE OF EXFOSURE:
CAPOSURE HMaY ITRREITATE HUCOUS MEMBRAMES. HMaY CAUSE SHEEZING.

ExF

”rLUEH HI%H PLEH%T OF WATER FOR 45 MINUTES SKIN-FLUSH WITH PLENTY OF
ITER THCESTION-DRIMNK LARGE QUANTITIES OF WATER, GET HMEDICAL ATTEHTION FOR
[ECOMFORT

SETION WIT - PRECSUTIONS FOR ZAFE MHAMDLINMNG AMHD USE

I CAZE MATERIAL IS5 RELEAZED OR SPILLED:
FROFUSELY.  SHOVEL AND RECOVER A5 HMUCH &5 POSSIBLE. RINZE
EWER. MATERIAL IS COMPLETELY RBIODEGRADABLE.

SETE DISPOQS&L METHOD:
Fraalll QUANTITIES MaAY BE DISPOSED OF IN FEWER. L&RGE QUANTITIES SHOULD
EE DISFOSED OF ACCORDING TO LOCAL REQUIREMENTS FOR HON-HAZARDOUS DETERGENMT.

SECAUTIONS TO BE TaAKEM IN HANDLIMEG AND STORING:
STORE IN A DRY ARES TO PREWENT CAKING.

THER PRECAUTIONGS:

MO SPECTAL REQUIREMENTS OTHER TH&AN THE GOOD INDUSTRIAL HYGIENE AND SAFETY
*FAfTTEES FHPLDTED WITH ARY IHDUSThIﬁL CHEMICAL.

TON WITT - COMTROL MEASURES

DERFIRATORY FROTECTION (XFECIFY TYFES:
DUET #Al



ENTILATION: EXHALST :

ROTECTIVE GLOV USEFUL-HOT REQUIRED EYE F
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SFECTAL:  M.A.
M.A. OTHER: .4,
F

EQUTFHMENT :

FROTECTIVE CLOTHIRNG
REQUIRED
DRKAHYGIEMIC PRACTICES:

FRACTICES REQUIRED

PISSUED OE/03792°

ATECTION: USEFUL-HOT REGUIRED



BENZENE

BNZ

Watery bquid Caloriess Gasokne-khe odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
&1 Flash Point 12°F C.C. (See Hazerd Assasament Handbook)
L . N 6.2 Flammabie Limits in Alr: 1.3%-7.8% A-T-U-V-W
Fioats on water Flammable, imitateg vapor is produced. Freesing 83 Fire Extinguishing Agenta: Dry chemical,
foam, or carbon dioxide
€4  Fire Extinguishing Agents Not 1o be
c:on contact wih hqmi and vapor. Keap peopie away. Used: Water may be insftective 11. HAZARD CLASSIFICATIONS
s goggles and 6.5 Spacial Hazards of Combustion
S'S;NWMWWWW'"W Products: Not perunent 11,1 Code of Federsl Regulstions:
:::w::dwmanz-vbwﬂwnvw 8.6 Bohavior in Fire: Vapor i hesvier than s .2 u:sw::.muwn
e t@MOve haChad! maienal. 1 Hazerd ater
and may Vavel considerable distance 10 &
Nouty (0cal heanth and poliulon CONUOl agences.
source of ignition and flash back
47 ignition Temperture: 1097°F
FLAMMABLE. =
Flashback siong vapor ail may occar. 6.8 Electrical Hazard: Class |, Group D
Vlwmyuwlwnln-ndoudm 4.9 Buming Rate: 6.0 mm/min.
Wear -lf:
by ww:‘m ped o 610 Adiabatic Fhm- Temperaturs:
“ Fire Water may be neflectve on We. Data not available
02p030d CONLMNErS with wales. 6.11  Sioichiometric Alr t0 Fuel Ratio:
Dala not svaiable
§.12 Flame Tempersture: Data nol avaiable
CALL FOR MEDICAL AID. 1. CHEMICAL REACTMWITY
YAPOR 9
7.1 Reactivity With Weter: No reaction
ral © nose and Uwost
N ohaigd. wor caoes Mt braathing, or loss of 12 y witn No
bre lhl'.lhl'w arthicial ‘ III|‘0 N Stat
H breatheng has ¢ gve respwabon.
| broatung & Gt grs o :: fo:mm u:-ummm
st 10 skin and eyes. Caustics: Not perinent
Harmid i swakowed. 1.5 Polymerization: Not pertinent
Exposure | Remove conammnated and shoss. 7.4 inhibitor of Polymerization:
Flush aftecied areas with plenty of waler. Not perinent
IF IN EYES, hoid ayehds open and hush with plenty of water,
iF SWALLOWED and vicum s CONSCIOUS, have vicum dnnk waler 7.7 Molar Ratio (Reactant to
or k. Producty Date not availsble
18 Reactivity Group: 32
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Pnysical State ot 15°C and 1 atm:
HARMFUL TO AQUATIC LIFE IN YERY LOW CONCENTRATIONS. Uguad
Water May be dangerous # # enters watar niskes. 122 Molecular Weight: 78.11
Pollution Notify local health and wildite officials. 123 Boding Point st 1 atm:
Nouty operators of neartry waler miakes. 176°F = 80.1°C = 353.3°K
124 Freszing Point
420°F m 55'C = 270.7°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 128 Critcal Temperaturs:
{Ses Responss Methods Handbook) 21 Category: Flammabile liquid 8.1 Aguatic Toxicity: S52.0°F = 288.9°C = 5621°K
Issus waming-high flammabiity 2.2 Cuass: 3 S ppm/6 te/minnow/lethal/distiled 124  Critical Pressure:
Restnci access waier 710 psia = 48.3 atm = 489 MN/m?
20 ppm/24 hr/sunfish/TL, /tap water 12.7  Specific Gravity:
B2 Waterfowl Toxicity: Data not availabie 0.879 st 20°C (hquad)
03 Blological Oxygen Demand (BOD) 128  Liquid Surface Tension:
12 /b, 10 days 26.9 dynes/cm = 0.0289 N/m at 20°C
8.4 Food Chain Concentration Potentiak: 128 Liquid Water Intertacial Tension
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS None 35.0 oymes/om = 0.035 N/m at 20°C
11 CG Compatibliity Class: Aromatic 4.1 Physical State (as shipped) Liquid 1210 Vapor (Gas} Specific Gravity: 2.7
Hydrocarbon 4.2 Color: Coloriess 1211 Retio of Specific Heats of Yapor (Gasy
32 Formula: CeHe 43 Odor: rather 1.06%
3.3 IMO/UN Designation: 3.2/1114 odor; charsclentc odor 1212 Latent Heat of Vaportzation:
34 DOTID No: 1114 169 B/ = 94.1 cal/g =
35 CAS Registry No: 71-43.2 384 X 10* J/ng
1213 Heat of Combustion: — 17,460 Bw/b
- —9608 cal/g = —406.0 X 10 J/xg
Decomposition:
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1214 Heat of Not pertrent
! y . 1216 Hest of Solution: NOt pervnent
51 vapor canisiec, supplied air or & hose mask; 4.1 Grades of Purity: 12.16  Mest of Polymerization: Noi peranent
Wmammm;wmulumm; ndustrial pure ... 99+ % 12.25 Heat of Fusion: 30.45 cal/g
Wummumﬁ. ) - 122¢ LUmiting Vaiue: Data not avadabie
52 F Dupness, patior, followed by fashing. weskness, 1227 Reid Vapor Pressurs: 3.22 pus
chest Coma and possible death.
$.3 Trsatmant of Exposurs: SKIN: flush with water followed by s08p and waler, remove
contamanaied clothing and wash skin. EYES: fiush with pienty of wales undl rmation subsices. 9.2 Storsge Tempersture: Open
INHALATION: remove from Cal s ian. IF  » ITeguisr of $.3 Inert Atmosphers: No fequirement
sopped, Slart FeRACASRON, adminsier Gxygen. 8.4 Venting: Pressure-vacuum
8.4 Threshold Limit Vaiue: 10 ppm
$.5 Short Term Inhelation Limitss 75 ppm for 30 min.
8.6 Touicity by ingestion: Grade 3; LDse = 50 to 500 mg/kg
87  Lste Toxicity: Leukemia
38 Vapor (Gas) rrtant Characteristics: N present in high CONCeNrations, YSROM May Cause ITitation
of wyes or respwaiory system. The effect is lemporary.
59 Uguid or Solid irritant Characteristics: Minimum hazard. W spilled on clothing and allowed 10
reman, may cause smarting and reddenmg of the skin. NOTES
$.10 Odor Threshoid: 4.68 ppm
§.11  IDLH Value: 2.000 ppm
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BBC250 CAS: 56-55-3 HR:3
BENZ(a)ANTHRACENE
mf: CygH;; mw: 228.30

PROP: Colorlcss Icaflcts or platcs. Bp: 400°,
mp: 160°.

SYNS: BA * BENZANTIIRACENE * 1.2-BENZAN-
THRACENE ¥  1.2.BENZG)ANTIRACENE *  1,2-DEN-
ZANTHRAZEN (GERMAN)  *  BENZANTHRENE

*  1.2-BENZANTIHRENE *  DENZOANTHRACENE

*  1.2-BENZOANTHRACENE * BENZO()ANTHRA-
CENE * BLENZOWIPHENANTHRENE * DBENZO(h)

" PHENANTHRENE % 2.3-BENZOPHENANTHRENLE

¥ 2 3-BENZPHUNANTHRENLE % NAPHTHANTHRA-
CENL ¥ RCRA WASTE NUMBER UOIR % TLETRA-
PHENL

CONSENSUS REPORTS: IARC Cancer Re-
vicw: GROUP 2A IMEMDT 7.56.87. Animal
Sufficient  LEvidence -IMEMDT  32.135.83:
IMEMDT 3,45.73. NTP Fourth Annual Report
On Carcinogens, 1984. EPA Gernictic Toxicol-
ogy Program. Rcported in EPA TSCA Inven-
tory.

SAFETY PROFILE: Confirmed carcinogen with
cxperimental carcinogenic, ncoplastigenic, (-
morigenic data by skin contact and other roulcs.
Poison by intravenous routc. Human mutation
data reported. It is found in oils. waxes, smoke,
food, drugs. When heated to decomposition it
cmils acrid smoke and irritating fumcs.



BCS750 CAS: 50-32-8 HR:3
BENZO(a)PYRENE
mf: Cylly, mw: 252.32

PROP: Ycllow crystals. Mp: 179°, bp: 312°
@ 10 mm. Insol in walcr; sol in benzene, tol-
ucnc, and xylenc.

SYNS: BENZOGLe NCIIYSENE  # 3 4-BENZOPIRENE
(IFALIAN)  #  JADENZOPYRENE #  6,7-BENZOPY-

RENE % 3 A-BUENZPYREN (GERMAN)  * RENZ(PY-
WENE # 3LDENZGOPYRENE  #* L A-DENZYPYRENE

~ CONSENSUS REPORTS: IARC Cancer Re-
view: GROUP 2A IMEMDT 7,56,87; Animal
Sufhcient  Evidence IMEMDT 32,211 ,83;
IMEMDT 3,91,73. Reported in EPA TSCA In-
venlory.

OSHA PEL: TWA 0.2 mp/m*
SAFETY PROFILE: Suspected carcinogen with

cxperimental carcinogenic, ncoplastigenic, and
tumorigenic data. A poison via subcutancous,
intrapcritoncal and intrarenal roules. Expert-
mental teratogenic and reproductive ceffects. Hu-
man mutation data reported. A common air con-
taminant of water, food, and smoke. When
heated (o decomposition it emits acrid smoke
and fumcs.



BENZO[ghi] PERYLENE

SYNONYMS: 1,12 Benzoperylene; 1,12 -Benzperylence; B(gli)p.

CHEMICAL DESIGNATIONS: CAS: 19]- -24-2; DOT: nonc assigncd; mf:
Cyllyy: Fw: 276.34; RTECS: DI 6200500,

H{()l’l RTIES: Solid. Mp: 276.8", Lp: > S00°, pK > 15, K”: 14 x 107
atm-ny /mol @ 257 (caled), 1% 7.24 ¢V, log K.c 0.89 (c1lcd) log K, 7.10, S, sol
n most solvents, S_; 0.26 jig/L @ 25", vpr | OI x 10" m @ 25°.

EXPOSURLE LIMITS: No individual standards have been sct, however, as a
constitucnt n coal tar pilch volatiles, the following cxposu:c limits have been
cstabhished:  NIOSIT RUL: 10-h IWA 0.1 mp/m? (cyclohcxanc-cxtractable
fraction); ObllA PEL: TWA 0.2 mg/m (benzene-soluble fraction); ACGIH TLV:
TWA 0.2 mp,/m (bcu;uw solublcs).

USE: Rescarch chiemical, Derived  from  industrial and cxperimental  coal
gasil’ lulmn operations where the maximum conen delected in coal tar streams was
27 mg/m?,



n-BUTYL ACETATE

BCN

Common Synonyme Watery haud Coloriess Pleasant ity odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
%ulwul;lc e 8.1 Flash Point 99°F OC.. 75'F CC. (Soe Hazard Assssament Mandbook)
Butyl ethencsts 62  Flommable Limits In Air: 1.7%.7.6% AT-U

Fioals on water. Flammable rntabng vapor is produced. 3 Fire Foam, ory
chemical, carbon doxste
6.4 Fire Extinguishing Agents Not 10 be
Stop Gcharge it possiie Keep peopie awsy. Used: Waler in straight hose stream will
Shut of qml;.oen sources and call tre cepanment e ang e arc o be 11.  NAZARD CLASSIFICATIONS
Avosd CONMACT with quid BNG vapor aca soreed fre shouid 114 o N
Stay upwinG and use wete’ 8pray 10 klnoch Gown™ vapot used. . MF Federsl Reguistions:
Isoigle ANG temove cischarges materal ismmable hgud
Notty local healih ang poliution contro! agences 65 Special "‘n;: ot Combustion "2 “‘: e tor Bulk Water
Sehavior in Fire: Not pertnent rsneportation:
FUAMMABLE ignition Temperaturs: 760°F e Category Rating
ko yapor bl may oo, Ewctricel Hazard: Class |, Growp D | TR 3
vp’nqms! wih oy e o e or Sibxi0e .9 Burning Rate: 4.4 mm/min.
Wate: may be metectve on fire 690 Adisbatic Fleme Tempersturs: Vapor Wi ... 1
Fire Cool exposed conisiners with waler Data not evailabe LM Or Sohd britant ... .. 1
6.11 Stoichiometric Al to Fusl Ratio: wmm 2
Data not svailable biud
612 Flame Tompersturs: Dews not avalabis W:M ;
. Aquenc Tomeny
A 2
CALL FOR MEDICAL 4D 7. CHEMICAL REACTIVITY Rescvy
T 16 ayss, nose and throat 7.4 Reactivity With Water: No reaction 3‘::0"'"""‘ ----- :
i inhaled. will cause nauses, or dfficutt g 7.2 Reactivity with Common Masterisis: No
Move 10 fresh & el . Seil Reacton o
It breathing hae stoppec. grve arvhiial rewvl ‘m Teacton ' e,
I breating & Giticut, gve ovygen 73 Stabitty During Transport: Stabie 3 A Hazard Clasaffication:
7.4 Neutrsiiting Agents for Acide and ooy
LIQUiD Coustics: Not pertinent Hoath Hazerd (Base) .. .......... 1
iritating to shm and eyes. Flammaniny (Red) 3
swaliowed. 7.5 Polymerizstion: Not pertinent
ElpO'urQ 1”'0« conlaminatec ciothing and shoes 7.8 inhiltor of Reactvity (Yeliow) 0
Fiush aftectec areas with pienty of water h """""hﬁ"“’
IF iN EYES. hoic eyeiids open and flush wilk plenty of water Not partinert
[F SWALLOWED anc wicim e CONSCIOUS, have vicum onnk water 7.7 Molar Retio (Resctant to
of muk, BnC have vichm NgJCe vommrg
IF SWALLOWED anc wcum it UNCONSCIOUS OR HAVING Productk Deta not avaiabie
CONVULSIONS, ac nothing except keef vicim warm 74 Resctivity Group: 34
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical Stete st 15°C and 1 stmc
Eﬁmo‘mm-mmmm We i unknown, Lo
ouling 10 shoreli
Water May be Gangerous f it enters waler niakes. 122 Momculsr Weight 116.16
PO"U”OI‘I Notity iocai health ang polivion control oticials 23 m_m "" son N
Notty operators o' nearty wale inlakes 250°F = 126°C = 3K
124  Fressing Point
—100°F = —735°C = 199.7°K
1. RESPONSE TO DISCHARGE Z LABEL L WATER POLLUTION 128 ¢ 1
(5e¢ Respones Methods Handbook) 2.1 Category: Flammabie kqud 8.1 Aquetic Toxiolty: SIEGF-&)SDC-SWH(
sue waming-flammability 22 Closa 3 44 ppm/4B hr/daphnia/TL, /tresh water 126 Criticel Pressurs:

Mechanical containment

3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS

3.1 CG Competibliity Class: Ester 4.1 Physicsl State (ss shipped): Liquid
3.2 Formula: CHsCOO(CH3)sCHa 42 Coior: Coioriess
3.3 INO/UN Designstion: 3.2/1123 4.3 Odor: Charactenstic, agresable fruity (in

3.4 DOTID No: 1123
3.5 CAS Registry No.: 123-86-4

low conc.), disagreeabie (in hagher
cong ). nontesidual

.3

[ X

Waterfow! Toxicity: Dets not available

Biological Oxygen Demand (BOD):
0.15 10 0.5 /b, § days {theor.) 52%,
S deys

Food Chain Concentration Potentiak:
None

5. HEALTH HAZARDS

&1 All-purpose canisier mask, Chemica! ssfety gogQies. rubber

Qloves
82 : SKIN: pr ged or i y

may lead 10

aynq INHALATION: headaches. Gizzness. nauses, miation of respratory passages and eyes.

6.3 Trestment of Exposure: EYES: nnudwnucl flush with water for at least 15 mn.
INHALATION: remove from expor Call 8 physcian. if g s iTeguiar or
slopped. star resuscraton. adminisier oxygen. INGESTION: nduce vomiting and call &

physican.

§.4  Threshold Limit Vaiue: 150 ppm

8.5 Short Term inhalation Limits: 300 ppm for 30 man.

6.8 Toxicity by ingestion: Grade 2, LDso = 0.5 t0 § g/kg

6.7 Late Toxicity: None

$.8 Vapor (Gas) krritant Characteristics: Vapors Cause 8 skght smarting of the eyes or respratory
sysiem il present n hegh The sftect Y.

59  Liquid or Solid irritani Charscteristics: Minimum hazard. H spiled on ciothing and aliowed 10
remain, may cause smarting and reddening of the skin.

£.10 Odor Threshoid: 10 ppm

5.11 IDLH Vaiue: 10,000 ppm

.t

»2
23
.4

§.  SHIPPING INTORMATION

Grades of Purlty: Urethane: 89.5%; pure:
98%. commercial: 90-92%

455 pmg = 21 gtm = 3.1 MN/m¢
127 Bpecinic Gravity:
0.875 ot 20°C (ncpusc)
128 Uquid Surtsce Tension:
14.5 gynes/cm « 00145 N/m a1 25°C
129  Liquid Weter interfacial Tension:
{es1) 57 dynes/cm = 0.057 N/m at
22°C
12.10  Vapor (Gae} Specific Gravity:
Not persnent
1211 Ratio of Specific Neets of Vapor (Gask
1.058
12.12 Latent Heat of Yaporization:
133 Bu/b = 736 cal/g =
3.00 X 10* J/hg
12.13 Hest of Combustion: —13.130 Blu/B
- 7204 Cal/g = —305 4 X 10% J/hg
12.14 Heet of Decomposition: Not pervnem
1215 Heet of Solution: Not pertiment
1216  Mesat of Polymerization: Not pertnent
1228 Meat of Fusior: Data not evadable
1226 Limiing Vaius: Outa nol svaiabie
1227 Reid Vapor Pressure: 0.5 pes

NOTES
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CADMIUM OXIDE

cox

Common Synomyme Sokd Yelow-brown Odoriess & FIRE HAZARDS 10. NAZARD ASSESSMENT CODE
Caomasm fume $.1  Flash Point Not flammable {Soe Hazard Assesament Handbook)
water. 6.2  Flemmabie Limits in Al Not flammabla "
Sunks in - 6.3 Firs Extinguishing Agents: Not pertinent
8.4 Firs Extinguishing Agents Not to be
Used: Not persnent
AVOID CONTACT WITH SOLID AND DUST KEEF PEOPLE AWAY 6.5  Bpecial Hazarde of Combuation 11.  HALARD CLASSIFICATIONS
\shu'; dust respiralor Products: Toxic cadmium oxide fumne
10 discharge r possidle . .
olate ant amove discnargec material may form in fres. 1.4 Code of Federal Reguistions:
Noity Iocal health anc potilior. contic! agencies. 4.6 Behavior in Fire: Data not availabie Not keted
67  ignition Temperature: Not pertnent 112 NAS Hazard Rsting for Bulk Water
$3  Electrical Hazard: Not perinent Traneportation: Not ksted
— §8  Buming Rate: Data not svailsbie 113 NFPA Hazard Clessification:
POISONOUS GASES MAY BE PRODUCED IN FIRE. 6.10 Adisbetic Flame Tempersture: Not ised
Weea' poggies anc seli-containet breathing apparatJs Data not avaiable
§.11 Stoichiometric Alr to Fuel Ratio:
Fire Dats not available
' 6.12 Flame Tempersture: Dets nol avaisbie
CALL FOR MEDICAL AiD 7. CHEMICAL REACTIVITY
POIBONOUS I INHALED. 7.1 Reactivity With Weter: No reaction
Hf inhaied will cause Coughing. 12 y with C. Data
If In eves. hoic evelos oper. anc flusk witk pie~ty o' waler not aveiisbis
f preathing has stoppec Qe autic1d’ respralion .
it b'eum:v\g s gficull Qe crygen 73 Stablity During Transport: Stable
o 7.4 Neutraitzing Agents for Acide end
wlrmuw 10 skin and eyes. Caustics: Not pormom
H swaliowed will Cause Nauses aNd vOMIting. 7.5 Polymertzation: Not pentinent
Exposure Remove conlaminatec Cio1™ng 8nd shoes 74 inhivitor of Polymerteation:
Fiush attectec areas wir pienty of water .
IEIN EYES hoic eyE\n{;S oper and fiush will pienty o wate' Not pertinent
IF SWALLOWED ang wictm 18 CONSCIOUS. have wiclm enink water 7.7 Molar Ratio (Reactant to
o milk anc have vich™ INduCe vOomiun Product) Deta not available
IF SWALLOWED and vie 18 UNCONSCIOUS TF mavinG CONVCLSIONS
oc r\cl’\m; e-ac—;:'.vuee; ‘vnclw warmv - ' - 7.8 Reactivity Group: Dsta not avaiable
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State st 15°C and 1 st
Etfect of iow cONCENtratons on aquatic e i unknown. Sond
Water May be dangerous f it emters wter Iniakes. 122 Moleculsr Weight 128.4
Notty ioca' healtr anc widite cticials 12,3  Boling Point at 1 atm: Not pertinent
Pollutlon Notty operators of neay water imakes. (Gecomposes)
124  Freezing Point Not pertnent
25 Critical Tempersture: Noi periinert
. NSE TO DI 2 uenL !
1. RESPONSE TO DISCHARGE 8. WATER POLLUTION 128 Critical Prossure: Not partnent
(8o Responass Methods Handbook) 2.3 Category: Nome 5.1 Aquatic Toxicity: Data not avaiable 127 Specific Grevity.
Should be removed 23 Cless: Not pertinent 8.2 Watertow! Toxicity: Data not avaiable 6.95 at 20°C (sokd)
Chemical and physical treatment 03 Biologicsl Oxygen Demend (BOD): 128  Liguig Surtece Tension: Not perbnent
None 120 Liquid Water interfacial Tension:
0.4 Food Chain Concentration Potentist: Not perbnem
Concentrated by sheltfeh 12.10 Vepor (Gas) Specific Gravity:
Not peronent
1211 Ratio of Heosts of Vapor (Gas)
3 CHEMICAL DESIGNATIONS & OBSERVABLE CHARACTERISTICS o (Gner
3.1 CG Competibiiity Class: Not isied 49 m“m(nmsﬂﬂ 1212 Lstent Heet of Vaporizstion:
32 Formula: CdO 42 Color: Yelow-brown to brown Not pertnent
3.3 HI0/UN Designation: Not listed 4.3 Odor. Nome 1213 Hest of Combustion: Not perunent
3.4 DOT ID Mo 2570 1214 Hest of Decomposition: Not perunent
3.5 CAS Registry No. 1306-180 1215 Meat of Soistion: NOt perunent
12.16 Hest of Polymertastion: NOI perunent
1226 Hest of Fusion: Data not availsbie
1226 Limiting Vaius: Dsts not avauabie
S. HEALTN RAZARDS 9. SHIPPING INFORMATION 12.27 Reict Yapor Presaure: Deta not avaiasbie
6.1 Bu. Mines d . goggien. nubber gioves 9.1 Grades of Purity: Reagent: technical
82 Y E A singie exposure 10 Oxide fumes Can Cause severs O 9.2 Storage Tempersiurs: Ambient
umwmﬁm;mm-wmwﬁn(mmnmw 9.3 Inert Atncephers: No requrement
distuncion. InQestion Procuces severs toxic eflects. both kidney and lver injsies may ocour. 9.4 Venting: Open
Contact with #yes CaUSes IFHLION.
6.3 Treatment of Exposure: INHALATION: i there has been known expossre 10 dense cadmam
mmalwmw.uum&tmwwmmn.
place pauent at bed resi and cak 8 physician. INGESTION: induce vomting: stop irraton by
Qiving milk O #pg whites a1 freQuent inervals, perionm Qastic lavage. seek machcal sniention.
EYES: fush with waler tor &t lsast 15 min.
$.4 Thweshold Limit Value: 0.05 mg/m? a3 Cd
5.5 Short Torm inheistion Limits: 0.1 mg/m®, 30 min.
58  Tosicity by ingestion: Grade 3: ors! rat LDse = 72 mp/hg
§.7 Late Toxicity: Delayed iver, lung, 8nd kidney Gamage has iolowed respiralory exposures 1o
cadmium ealts in industry.
5.8 Vapor (Ges) britent Data not
69 Liquid or Bolid kritant Ch Osta not b NOTES

s

IOLM Value: 40 mg/m* ss Cd
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CFE250 CAS: 59-50-7 HR:3
4-CHLORO-m-CRESOL
ml: C41,CIO mw; 142.59

PROP: Odorless crystals (when pure). Some-
what sol in walter, very sol in organic solvents.
Mp: 607, bp: 235°.

SYNS: Arral. # BAKTOL #*  BAKTOLAN

¥ CANDASETPIC #  p-CHLOR-m-CRESOL ¥ ClLO
ROCRESOL. #  p-CHLOROURESOL % p-CHLORO-m-
CRESOL  *  6-CHLORO-m-CRESOL % 2.CHLORO-IY-
DRONYTOLUENE % 6-CHLORO. 3 NTYDROX VTOLUENE
FCHLORO-MMETUYEPHENOL  * LMETHY L4

CHLOROPHENOL. 4 OTPFAEACT % PARMETOL

¥ PAROL E PCMC % PREVENTOL CMK

£ ORASCIHIT  #  RASEN-ANICON  #  RCRA WASTE
NUMBER UD3)

CONSENSUS REPORTS: Reported in EPA
TSCA luventory. Chlorophenol compounds are
on the Community Right-To-Know List.

SAFETY PROFILE: Poison by intraperitoncal
and subcutancous routcs. Moderately toxic by
ingestion. An allergen. Incompatible with se-
dium hydroxide. When heated (o decomposition
it cmits toxic fumes of CI™ and phosgene.



CHLOROBENZENE

CRB

Common Synonyms Watery baud Colortess Sweet. aimond odor 6. FIRE HAZARDS 10 MAZARD ASSESSMENT CODE
:.Mmoberum 6.1  Fiash Point: 84°F CC. §7°F O.C, (See Harard Assesement Handbook)
Benzene chiorde F ed 6.2 Flammabis Limits in Al 1.3%.7.1% A-T-X
mcs Sinks in water. Flammable vapor & produc 63 Fire Ertinguishing Agenta: Carbon dionde.

ory chemical, foam or water spray
&.4 Fire Extinguishing Agents No! to be
AVOIC CONIBCT Wit IgquiC &8N0 vEPOT REET Peopte awey Used: Not pertment 11, HAZARD CLASSIFICATIONS
Stop discherge #f possibie .
Car ee aepgmment 85  Special Hazarde of Combustion i
Sty uDwINg BNC USe water $Pray 1 "knock COWR VADO! Products: Burning in open flame can 1.9 c":’ of Federst Reguiations:
Isoigle 8nC remove g'schargec maietia lermmabie licuad
Notdty loca: heslit anc poliution contro! agenc.es form wx:.:wom and hydrogen 112 NAS Mazsrd Rating for Bulk Water
6.6 Behavior In Fire: Heavy vapor can bavel 8 Traneportation:
T consaderable distance 10 8 SoUrce of . Cotegory Rating
........... a
Flashback slong vapor Irail may occur. ignition and flash back. “Ith
x:w g:&e.w?cdeseﬂ‘ -gm.!d’:es an mmu " €.7 Ignition Temperature: 1184°F Hea
8" L & * it T LU€E SrBlElus .
Enmggvs"m\r oy chemical, toam. 0 CErDON SExi0e €8  Electrical Hazard: Oan not svaiiable Vapor lerart. ..
Fire &9 Burning Rats: (est) 4.6 mm/min. Licnad or Sokd riten 1
810 Adisbatic Fleme Temperature: Posons.................... 2
Data not svaiiable Water Polston
Human Toxicrty ... 1
{Contnved) Aquatic Toxicity ......... 3
o MEDICAL AID Assthetic Etiect ....... 2
Chs FOR MEDICAL AL 7. CHEMICAL REACTIVITY
VAPOR Other Chermecais 1
N inaied, wh cause covghing or dzness. ;,; Reactivity m'" rater: No reacto o Water .. )
. hoBe 1. Y "
yg:gygzgqaa"eyﬁ ana throa reaction Seit Reaction ....... ... o
1€ bregtuing has s1opder Qive &7 resprrenon Nazard Clsssification:
I breathing 1§ GHhoult. gve onge - . 7.3 Stabiity During Transport Sisbie 112 NERA
Category Classification
7.4 Neutrsiizing Agents for Acide snd
LOUID Coustics: Not pertinent Health Hazard (Biue) 2
lmulm? to skin and eyes. 78 . Not mant Flammabiity (Red) 3
Harmtul if swatiowed. .§ Polymertzation: pertinan
Remove COMMBMIMEIEC TioiMNG BN £M0€s Reactvity (Yeliow) 0
Exposure | remoc conamraier o s s b 7.6 inhibitor of Polymertzation:
1N EVES hoid evends oper. &7 fush wit menh Cf water Not pertinent
iF SV.VA“QWED anc victm e CONSC.OUS neve vighr gnne water 7.7 Molar Ratio (Resctam 1o
o ik Product): Data not avaiable
7.8 Reactivity Group: 36
12, PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physicat Btate s 15°C and { st
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Liquad
Water May be dangerous it it enmers water miakes. 122 w 112.56
Huti 'wo:") oca’ ne'a‘(" ne wuun” : 123 Bolling Point ot 1 atm:
PO ution Norty operators ¢f neatty wete eues 270°F = 132°C = 405°K
124 Freerzing Point
«50.1°F @ —456'C = 227 6K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 25 © T
(See Response Methods Mandbook) 2.1 Castegory: Flammabie hquid 8.1 Aquatic Toxicity: 678°F = 359°C = 832°K
Should be removed 22 Class: 3 20 ppm/9E hv/blusgill/ TL, /fresh water 128 Critical Presaure:
Chermcal and physical reatment 2.2 Wsateriowl Toxicity: Dala not available 656 post = 44 € 8T = 4.52 MN/m!
6.3 Biological Oxygen Demand {BOD): 12.7  Specific Gravity:
0.3 /b, & days 1.1% 1 20°C {hguad)
8.4 Food Chain Concentration Potentiak: 128 Uquid Surtacs Tension:
Dais not sveilable 33 dynes/cm = 0.033 N/m at 25°C
129 Liguid Weter interfacial Tension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 37.41 Oynes’em = 003741 N‘m at
3.1 CG ¢ y Class: 0 4.1 Physical State (as shipped): Liqud 20°C
hygrocarbon 4.2 Color. Coloriess 1210 Vapor {Ges) Specific Gravity:
3.2 Formwla: C«H,\OI 4.3 Odor: Mid amine odor. sweel. aimond- kke; Not pertnent
3.3 IMO/UN Designation: 3.3/1134 sromatic 12.11  Ratic of Specific Hests of Yapor (Gas):
3.4 DOTID No. 1134 1,084

CAS Regisiry No.: 108-80-7

1212 Latert Hest of Vaporization:
135 Blu/ib « 75 calig =
3.140 X 10 Jrag

8.2

8.4
5.6
58
8.7
58
(24

§. HEALTH HAZARDS

Personsl Protective Equipment Organi vapor-aci gas respirator where appropriste; neoprene
or vinyl gloves; chemica! safely spectacies. pius face shieid where approprisie: rubber tootwear;
apron or impervious ciothing for splash protecton; hard hat.

9 Expe

Irmating 10 Skin, eyes And Mucous membranes. Repeated

lweofnmmynmemmsulcoehmm Chrorc inhalation of vapors or
ms! may resuh in demage 10 ngs, liver. and kidneys. Acule vapor exposures Can cause
Symploms ranging trom coughing 10 transient snesthesia and central nefvous system

depression.

Trestrment 0 Exposure: Gel medical atienton 10t aft eye exposures and any serious

XPOS Treat the

INHALATION: remove 10 clesn ar; adminisier oxygen as

neesded. INGESTION: dilute by drinking water. ff vomiting OCCUrS. admwrisier more water

Adminisier takne laxative.

EYES: flush thoroughly with water. SKIN: remove contaminated

clothing. wash exposed #/ea with s0ap and water.

Threshold Limit Value: 75 ppm

Short Term inhalation Limits: Data not available

Toxicity by ingestion: Grade 2. LDso = 0.5 10 5 g/kg (rat. rabbit)

Lste Toxicity: Data not svaiable

Vapor (Gas) irritant Characteristics: Vapors are nonirmiating to the eyes snd throat.

Uiquid or Solid irritant Characteristics: Mirvmum hazard I spitiedt on clothing anc aliowed 10
remain, may Cause smanmg and redoenng of the skin

$.10 Ooor Threshold: 0.21 ppm

§.1%  IDLH Value: 2,400 ppm

[ Al
8.2

8.4

9. SHIPPING INFORMATION

Grades of Purity: 99.5% techncal 1214  Heat of Decomposition: Not pertment
Storage Temperature: Ambient 12.15  Meat of Solution: Not pertinent

inert Atmosphers: No requirement 12.16 Heat of Polymerization: No! perbnent
Venting: Pressure-vacuum 12.25 Heet of Fusion: 20 40 cei/g

1213 Mest of Combustion: (est) 12.000 Bw/b
= 6700 cal/g = 260 X 104 J/hg

1226 Limiting Vaiue: Dats not avaiable
12.27 Reid Vapor Pressurs: 0.5 paa

6.11  Stoichiometric Ak 10 Fuel Ratic: Daia not availadie
6.12 Flame Yempersture: Data nol available

6. FIRE HAZARDS (Continved)
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CHLOROFORM CRF

Common Byneryma Watery bkasd Coloriess Swwost odor & FIRE HAZARDS 1. HAZARD ASSESSMENT CODE
" 61 Fash Point Not fammabdile (Bes Hazard Assssament Handbook)
pe a §2 Flsmmable Limits in Air: NOI flammabie A-X
r ) . 43 Fire Extinguishing Agents: Noi pertinent
6.4 Fire Extinguishing Agents Nol 1o be
Nol pert
Avoud COMAct witt, hquid and vapor. Stey upwind &5 Speciel Hazards of Combustion
:w n;duﬂ-eml;;odhvummwmm Prod ¥ ard s 11, HAZARD CLASSIFICATIONS
1 ha possitie peopie awsy. OlsONous iating gases
&mimm-mwm&pm@w are produced when hested. 11.1 Code of Federal Reguistions:
(¥ ] n Fre: [ o ORM-A
toxic gases 112 NAS Hexard Rating for Bulk Warler

6.7 ignition Tempersture: Not fiemmabie

Not fammable.
POISONOUS AND IARITATING GASES ARE PRODUCED WHEN HEATED. 68 Burning Rete: Not flammeble
Wear goggies and set-contained breathing appenstus. 610 Admbetic Fleme Tempersture:

411 Stoichiometric Alr to Fusl Ratio:

Fire Deta not evalable
612 Fame Temperature: Data not svaiiable Water Pohstion
1
.2
2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY A N
VAPOR Other Charmcals . ............. 1
Friemtng 0 hose and Sroat. ) ] 7.1 Reactivity With Weler: No reaction Weter o
¥ inhaled, o owe of 72 with N | 00 Wele... e e
Move 10 fresh tca . reaction N Soft Reachon ................. 0
i breathing has stopped. grve arifical resprration 11 NFPA Hazard Classification:
it breathing 15 dtficult, give oxypen ;: Stabliity During Tr-zon Stable
Neutralizing Agents Acids and Category Clasalfication
LOUID . . . " Hesith Hazerd (Biue) . . 2
10 skin and eyes. Caustics: Noi perinent ¢
MI swaliowed. 74 Polymerizstion: Not persnent e 0
EXpOsure | remove contsmnatec ciotrung. 78 inhibitor of Polymertzation: J
Fiush atiected sreas with pienty of watef. Not N
IF IN EYES, hold eyeids open anc flush with plenty of water. pertinent
IF SWALLOWED and wvictm 1 CONSCIOUS. have vicum dnnk waler 7.7 Molar Rstio (Reactant o

or milk Bnd have vichm induce vomit

IF SWALLOWED and victm 15 UNCONSCIOUS AND MAVING Productk Deta not availabie

CONVULSIONS, do nothing excep: keep victim warm 78 Reactivity Group: 368
12 PHYSICAL AND CHEMHCAL PROPERTIES
121 Physical State st 15°C and 1 st
Effect of low concentrations on SQuatic e is unknown. Lausd
Water May be dangerous § I enters water iniskes. 122 Moleculsr Weight 119.39
Notity loca! heafth snc poliution contro: otficiais 123 Bolling Point i 1 stwc
Polluﬂon Notty Dperalors of nearby waler intakes 142°F m 61.2°C = 334.4°K
124  Freszing Point
—823F = —635°C = 200.7K
1. RESPONSE TO DISCHARGE 2 LABEL §.  WATER POLLUTION 125 Crivcal Temporsture:
(Bos Responss Methods Hentbook) 21 mm 4.1 Agustic Toxicity: Data not svailable 508°F = 263.2°C = 536.4°K
lesus waming-ak contaminant 22 Clesx: Not pertinent 82 Waterfowl Toxicity: Dets not svaiable 128 Critical Pressurs:
Restrict acoses 8.3 Biclogical Oxygen Demend (BOD): 780 paia = 54 atm = 5.5 MN/m?
Shouid be removed None 127  Specific Grevity:
8.4 Food Chein Concentration Polentiet 1.49 ol 20°C (lguid)
None 128  Liguid Surtace Tension:

27.1 dynss/em = 0.027Y N/m 1 20°C

129 Liquid Weter interteciel Tenslon:

1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 328 Oyes/cm = ©.0328 N/m a1 20°C
FSI- ] Class: Halop: 41 Pivysical State (as shipped) Licuid 1290 Vapor (Ges) Specific Gravity: 4.1
hydrocarbon 42 Color: Coloriees 1211 Ratio of Spacific Hests of Yapor (Ges)
32 Formule CHCh 4.3 Odor: Pisasant, sewest othersal 1.146
33 MO/UN Desipnetion: $.0/1888 1212 Latent Neai of Vaportzstion:
34 DOT ID No. 1888 106.7 Bu/b = 58.3 cal/g =
35 CAS Registry No.: 67-66-3 . 2483 X 108 J/hg
1213 Heet of Combustion: Not pertinent
1214 Mest of Decomposition: Not pernert
5. HEALTH NAZARDS 9. SHIPPING INFORMATION 1216 Heat of Soiution: Not persnent
) 1218 Hesl of Polymerization: Not pertnent
&1 Chemical goggies. 50 pprm 10 2%; uitabie ful-tace gas mask. 9.1 Grades of Purity: Technical. USP 1226 Heet of Fusion: 17.62 cai/g
Above 2%, sultabie self-contained system. ) . 92 Siorage Tempersture: Ambsen 1226 Limiting Veiue: Deta not svailabie
&2 B ] neuses. o necoss. 8.3 inert Atmosphers: No requirement 1227 Reid Vapor Pressurs: £.39 pea
£3  Treatment of Exposurs: INHALATION: I I effects cevelop, pet vichim 10 fresh ar, kesp him warm 84 Venting: Open

wmunwwnu—m”mnﬂwmm:
mmunmmmmm;mwms;mm
Mumumuwmuwwwsxummmm
water, remove contaminated clothing and fres of chemical.

&4 Threshold Lmi Valu 10 ppm

&5  Shont Term nheistion Limdtc SO ppm for 10 min.

58 Texicity by Ingestior: Grade 2; LDse = 0.5 10 § g/kg

67  Late Texicity: None

[¥) vnm)mmvm”mmmmmn
find high concentrations unpiessant. The effect i temporary.

£ M-wmmmmnwu\mnmw
remain, may couss smaring end reddening of the siin.

§.10 Odor Threshold: 205-307 ppm NOTES
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CHROMIC ANHYDRIDE

CMA

10. HAZARD ASSESSMENT CODE
(Soe Mazard Assssamen Hendbook)
SS

1L HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguistions:
Onicszer
112 NAS Mazard Asting for Bulk Water

Common Synonyms Solg fakes of Durk red Odoriess & FIRE HAZARDS
Chromic oxide powder (8] Not fiarnmabile
& " 0 Flash Point
Cnromic sod | § 42 Flammable Limits in Air: Not fiammable
Sinks and mixes with water. 3 P E Water
64 Firs Extinguishing Agents Not to be
Usect Not persnent
Avwwmwmmxwmm - Hazards of
Wear gopgies. 4 braatning and rubber g Special e Combustion
Sh\;y.m:dummmnwww ‘knoch down™ dust §8  Bohevior in Firs: Comainers mey expiode
e o me &7  ipnition Tempersture: May ignite organic
Notity iocal haa!th anc poliubon CONMTDl SQENCIes. e on
48 Electricel Hazard: Not pertinent
68  Buming Rsts: Not flammable
Nurynuhmw-mm 610 Adisbetic Fame Tempersture:
m mw when hested In a firs. Dsts not svaiishie
e raatl comaners with water, 611 Secichiometric Al 1o Fusi Ratie:
Fire Deta not svailable
012 Flame Tempersture: Data not svailabie
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
S0LI0
Wil burn skin and 7.1 Reactivity With Weter: No rsaction
A " 1ed clothing and shoes b Y with G Mey
emOve CONBMUna
Flush aHecied areas with prery. of watet. react with orgaric materiais rapidly
IF IN EYES. hoic eyeics open and fiush with plenty of watex. onough 10 genersts sufficien heat 10
IF SWALLOWED and vicum i CONSCIOUS, have wictim dnnk water causs igrvbon. Prolonged conact,
ik,
o e} :OT INDUCE VOMITING. perticularly on wood fioors, may
produce a fre hazard.
Exposure 73 Swbiity During Traneport: Stable
74 Neutrsitzing Agerits for Acide and
Caustics: Flood with water, rinse with
SO bicarbonate soRItoN.
7.5 Polymerizatiorc Not pertiner
7.8 Inhibitor of Polymerization:
Not pertinent
7.7 Molar Astic (Resctant to
Product) Deta not availabie
7.4 Reectivity Group: Dats not available
HARM#UL T0 AOUATlc LIFE IN VERY LOW CONCENTRATIONS.
Water be dangerous if it enters water intakes.
H Notrly Iocal health and wildifle otficials
PO"UtIOn Nog; operalors of nearby water miakes.
1. RESPONSE TO DISCHARGE 2 LABEL 4. WATER POLLUTION
(See Respones Methods Handbook) 21 Category: Oxidzer 8.1 Aquetic Toxicity:
issue waming-water contaminant 22 Cex S 0.01 ppm/48 he/daphnia/TL .

Drenvrpe gnd flush

ES)

LR ]
34
s

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
©G Compstibittty Class: Not ksted 4.1 Physical Stete (ss shipped) Sokd
Formula: CrOs 4.2 Coior. Dark red
INO/UN Designetion: 5.1/1463 4.3 Odor: None

DOT ID No.: 1463
CAS Registry No. 1333820

ce

4

52 ppm/B6 hr/Qoidfish/died
Weterfow! Toxicity: Deta not svailabie
Biological Orygen Demand (BODX

None

Food Chain Concentration Potentisk
None

5.1

5. HEALTH HAZARDS

Persons| Goggies and irator. (Special chromic acid filers are
il Tor 10 prevent & ion of dust or mist)
ymp Very imiating 10 #yss and respireiory Tacl Ingestion causes

Mmmmmllynwm Conucl'nhvmu-knum-hﬂ- prolonged contact

Trestment of Exposurs: INGESTION: ull physician; do NOT induce vorniting. SKIN OA EYES:

wash eyes thoroughly 10r al least 15 min.; flush contacted skin areas with water, remove

comaminated ciothing and wash before reuse.
Threshold Limh Valus: 0.05 mg/m*
Shori Term Inhalstion Limits: Not pertinent
Torxicity by ingestiore Grade 3. LDie = 50 to 500 mg/kg
Late Toxicity: Lung cancer
Vapor (Gas) keritart Cheracteristics: Not pertinert

Uquid or Solld Irritant Cheracteristics: Severe skin iritant. Causes second- and third-degres

burms on hort COMact, very inurious 10 the eyes.

510 Oder Threshold: Not pertinent
6.11 IDLM Valse: 30 mg/m?

[ 5]

"
23
.

9. SHIPPING INFORMATION

Grades of Purity: Technical, technical
fiake: 99.75%

Storage Tempersture: Dats no! avaiiable

inert Atmoaphere: Dats not avaiabie

Venting: Data not availsbie

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physicsl State ot 15°C and 1 st
Soid
122  Moleculsr Weight 100.01
123 Boliing Point ot 1 stm: Not pertinent
124 Freazing Point Not pertnent
125 Critical Tempersture: Not pertinent
128 Critical Pressure: Not pertinent
127  Specific Gravhty:
2.70 ot 20°C (sokd)
128  Uiquid Surtece Tenslon: Not pertnent
129 Liguic Water imertaciel Tension:

1210 VYapor (Gas) Specific Gravity:
12.11 Ratio of Specific Hests of Yepor (Gesx
12.12 Latent Hest of Yaportzation

1213 Heat of Combustion: Not perinen
1214 Hest of Decomposition: No! pertinent
1215 Heet of Bokstion: Not pertinent

1216 Heat of Polymerization: Not pertinent
1225 Hest of Fusion: 37.7 cai/g

1228 Limiting Value: Deta not svaidable
1227 Reld Yapor Pressurs: Data not avaiabie

NOTES
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CML810 CAS: 218-01-9 HR:3
CHRYSENE
mfl; Cigllya mw: 228.30

PROP: Occurs in coal tar. Is formed during
distillation ol coal, in very small amount during
distillation or pyrolysis of many fats and oils.
Orthorhombic bipyramidal plates from benzenc.
D: 1.274, mp: 254°. Sublimes casily in viacuum,
bp: 448°. Sltly sol in alc, cther, carbon bisullide,
and glacial accetic acid: moderately sol in boiling,
benzene: insol in water. Chrysence is generally
only sitly sol in cold organic solvents, but lairly
sol in these solvents when hot, including glacial
acclic acid.

SYNS 1.2 BENZOPHENANTHRENE ¥ BENZOGOPLIE-
NANTHRENE  F 1 2-BENZPHENANTHRENI * IMINZ-
(APHENANTIHRENE ¥ 1.2,.5.0-DINENZONAPITTHALLENE
o RCRA WASTE NUMBER UOSO

CONSENSUS REPORTS: IARC Cancer Re-
view: GROUP 1| IMEMDT 7,56.87; Animal
Limited Lvidence IMEMDT 32,247.83; Animal
Sulficient LEvidence IMEMDT 3,159,733, LEPA
Genctic Toxicology Program. Reported in EPA
TSCA Inventory.

OSHA PEL: 0.2 mg/m?

ACGIH TLV: Suspected Human Carcinogen

DFG MAK: Animal Carcinogen, Suspected Hu-
man Carcinogen.

NIOSH REL: (Chrysenc) To be controlled as

a carcinogen.

SAFETY PROFILE: Confirmed carcinogen with
cxperimental carcinogenic, neoplastigenic, and
tumorigenic dati by skin contact. Human muta-
tion data reported. When heated to decomposi-
tion it cmits acrid smoke and fumces.



DCT400 CAS: 53-70-3 HR:3
DIBENZ(a,h)ANTHRACENE
ml: Coalha mw: 278.30

SYNS: 1.2:5.6-BENZANTHRACENE  # DBA

£ DBGLINA  E 1L25.0-DBA 1.2.5,6-DUIENZAN-
FHRACEEN (DUTCID $ 1.2:5.6-DIBENZANTHRACENE
* I.l:.".(D-|)l|||‘.N'/.(;l)/\N'|'|||(A('|",N|". *  PDHEN-
7,()(;l.||)AN'|'|”(/\('l".Nl". Ed |.::.‘.(t-l)lllliNZ()AN'l'““/\-
CENE  #  RURA WASTE NUMBER Ul

CONSENSUS REPORTS: 1ARC Cancer Re-
view: GROUP 2A IMEMDT 7.50,87; Animal
Suflicient  Evidenee IMEMDT 32,299,383,
IMEMDT 3. 178,73, N'TP Fourth Annual Report
On Carcinogens, 1984, LPA Genctic Taxicol-
ogy Program. Reported in LPA TSCA lnven-
ory.

SAFETY PROFILE: Confirmed carcinogen with
experimental carcinogenic, lumorigenic, and
neoplastigenic  data, Poison by intravenous
route. Human mutation data reported. When
heated to decomposition it cmils acrid stoke
and irritating fumes.



o-DICHLOROBENZENE

DBO

Common Synomyms Liquid Colortess Preasant odor & FIRE HAZARDS 18.  MAZARD ASSESSMENT CODE
i Dcrioroberaee 6.1 Fiash Point 165°F O.C; 185°F C.C. (So0 Hazard Asesssment Hendbook)
Dowtherm E o 82 Fammable Limits in Air: 2.2%-§.2% A-X-Y

Sinks in water. §3  Fire Extinguishing Agentx: Weter, foam,
dry chemical, or carbon dioxide
6.4 Fire Extinguishing Agents Not 10 be
o pertnent
g:cig;é?; :'r'r:d :z:f:aﬂumoc presthing Apperatus " .:.:.‘ of Combustion 1L WAZARD CLASSIFICATIONS
e we dapamens >k Products: mhating vapors incuding 1.1 Code of Feders! Regutetions:
180lBte ANC remove Cischarped matenal ydrogen chioride gas, ORM-A
Notty iocal heaith anc poliquon Controi agenses. chiorine 112 NAS Mazard Reting for Bulk Weter
68 Behsvior in Fre: Not pertinent
6.7 ignhion Tempersture: 1198°F
FOSONOUS GASES ARE D IN FIRE. S8 Emctrical Hazard: Not pertinent
Yrear pogpies anc ifﬂ-coﬂumod estring lwnmusmmm 49 Buming Rets: 1.3 mm/min,
e comarrs i warer o O carmon €10 Adsebatic Flame Tempersture:
Fire Dats not avaiable
.11 Swichiometric Alir to Fusl Rstio:
Dsta not availabie
6.12 Flame Tempersture: Dsts not avaiiabie
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
UOUD
i 10 skin and eyes. ;‘; wm:m&wm
aemove COnLaMIngied CIothing 8nd shoes. resction
Flush aHecteC areas with pienty of water.
IF IN EYES hoig eyelids open afit flush with pienty of water 73 Stabiity During Traneport: Stable
IF SWALLOWED snc vicur is CONSCIOUS, have wictim gnnk water 7.4 Neutralizing Agents for Acids and
IF s&'A'l“lbf«r"go“:'nf: e e Jhecé"ri"s“él US OR RAVING Caustics: Not pertinent
CONVULSIONE, oz nothing except keep vicum warm 75 Polymertzationc Not pertinent
Exposure 7.4 mhibitor of Polymertzation:
Not pertinent
7.7 Molar Ratio (Reactant to
Product): Data not svaliable
748 Resctivity Group: 36
12 PHYSICAL AND CHEMICAL PROPERTIES
121  Physical Stete ot 15°C and 1 s
Eftect of low concentrations on squatic e is unknown. Licuac
Water May be dangerous  # enters water intakes. 122 Molecular Weight 147.01
ca F. 8N ltor: contro” oHicials Boling
Pollution :g:r’?y ::%;lmno%.neca%? :‘ﬁavcuzukeso s :‘“:.:.: T.j:.':_ 857K
124 Freszing Point
03F = 17.8°C = 285.6°K
1. RESPONSE TO DISCHARGE 2 LABEL 4. WATER POLLUTION 12§ Critioal Tempersture: Piot pertinent
(Bee Yy ) 2.1 Category: None 8.1 Aqustic Toxicity: 128 Critioal Pressure: NOt pertinent
Is8Us wamINg-waler Comamnant 2.2 Cisss: Not pertinent 13 ppm/* /marine plankion/no growth/ 127 Specific Gravity:
Should be removed salt water 1.308 at 20°C (huad)
Chemecal and physca! treatmernt “Tine period not specified. 128  Liquid Surtace Tension:
8.2 Weterfow! Toxicity: Deta not available 37 gynes/om = 0.037 N/m &t 20°C
3.3 Bioiogical Oxygen Demand (BODx 129 Liquid Weter interincial Tension:
<0.1% (theor.), 1/8 day {awt) 40 dyrws/cm = 0.04 N/m o1 20°C
A CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 44 Food Chaln Conoemration Potntar e
31 Cco Clesx: 4.1 Physical State (ss shipped): Liquid 1211 Retio of Bpecific Mests of Yapor (Gask
hydrocarbon 42 Color: Coloriess 1.080
32 Formuix: 0-CsHeCla 4.3 Odor: Aromatic; charactenstic 1212 Latont Heat of Vaporzstion:
39 WO/UN Designation: 6.1/1591 115 Btu/d = 839 cal/g =
34 DOT 1D No: 1591 2.88 X 10° J/ig
3.5 CAS Regietry No.: 9§5-50-1 1213 Hast of Combustion: —7986 Bu/b
= 4427 callg = —185.4 X 10* Jing
1214 Mest of Decomposition: Noi pertnent
5. HEALTH HAZARDS 1. SHIPPING INFORMATION TA16 Heat of Somon: Not perinent
1216 Hest of Polymertastion: NOt perinent
[ 8] Prow Organic vapor-ackd gas respiraton; neoprene or vinyl gloves; 9.9 Grudes of Purity: Technical $9.5% mmn. 1225 Meet of Fusion: 21.02 ani’p
mumymmmmwmwmm dichiorobenzens (ratio-ortho + 1220 Limiting Velus: Deis not svalabie
2 Chronic hon of mist Of VApOrs May resun in damage to para/meta: B0 mir.) Technical: 85% 12.37 Reid Vapor Prossurs: 0.06 peia
wwwmewmmmmmmw orthodichioroberzens, 14.0%
oonral Nervous Sysiem and i hritating 10 skin, eyes, and mucous paradichiorobenzene Technical: 80%
May cause - ortho, 17% para. 2% meta Pure: not
£3  Trestment of Exposurs: INMALATION: remove wiotim 10 fresh air, keep him quiet and warm, and st than 99.5% ortho, not more than
cal a physician promptly. INGESTION: no known antidots; trest sympiomatcally, induce 0.5% para
vomiting and get madica! sniention promptly. EYES AND SKIN: flush with pienty of water, get 52 Storage Tempersturs: Data not svaliable
medical attention for eyss; remove contaminated clothing and wash before reuse, 9.3 inert Atmosphere: Deta nol avaiiabie
&4 Threshold Limit Value: 50 ppm 0.4 Venting: Dela not svailable
55 Shor Term inhalstion Limits: 50 ppm for 15 min.
&8  Toxioity by ingestion: Grade 2; LDso = 0.5 %0 § p/kg
$7 Late Taxicity: Causes kioney and iver damage in rats. Effects unknownin humans.
&8 Vapor (Ges) irritant Charncteristice: VApOTS Causs Modersie #Tiation such that personne! will
fnd high concentrations unpieasant The effect is wmporary.
53  liguid or Sold irritant Characteristio: Minsmum hazard. i spilied on ciothing and allowsd 1 NOTES
remain. mey cause smarting and reddening of the sin.
6.10 Odor Thresholt: 4.0 ppm; 50 ppm
611 IDLM Velse: 1,700 ppm
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1,1-DICHLOROETHANE

DCH

16. MAZARD ASSESSMENT CODE
(See Hazard Asseserment Hangbook)

11 MAIARD CLASSIFICATIONS

11.1 Cede ot Feders Reguistions:
Not isted

112 NAS Hezard Reting for Bulk Water
Trenaporistion: Nol imted

113 NPPA Mamrd Classifioation:

mmmummsmmwmd
mﬂNMMWuwmwmmumm
INGESTION: wwummummnu.m
qumumm“mm.mm
cyanosis. and cirousiony faliure.

[ ¥ ] rmuww-mmwrmwm«:wmummp
m“wnmmmmmmmmmnﬁ
memdwummummsxmmmw
amounts of water. Remove contaminated clothing. INGESTION: Anlermpt 10 empty siomach;
”MMMM“M“‘!”UM

&4  Threshold Limit Value: 200 pom.

5 Short Term inhalation Limits: 250

s rmnw&-azm..-o.sbsglumn.

[ %4 mTommwmuﬂhww . Arimel
mmmmnummmhmwm

(¥ ] V-ulo-)mmvw‘”-mmmnmuw
wsystem f present in high The effeci s

(L) Muumwmmnwmmwnunan
remain, may Cause smarting and reddening of siun.

$.10 Odor Threshokt Deta not sveliable

511 1OLH Value: 4,000 ppm

-

‘F, Common Synonyms Oty hnsid Coloriess Chiorotorm ke 6. FIRE KAZARDS
Ethy"xdens chioride -
EW" Achionde 8.1 Fash Point 57°F OC. = 22°FCC.
Chioninated frydrochionic | 82 Fermwnable Umits In Air: 56% 10 11.4%
other Sonks and Mixes with wier. &3  Fire Extinguishing Agents: Aloohol foam,
‘weter, foam, COa, dry chemical, carbon
twtrachioride
Wea' les, seli-contained breativng ADPAralUs, and rubber overclothing (ncluding gioves) 64 Fire Extinguishing Agents Not 1o be
Stor dischiarge f possidie. Keor paope awty Usedt Water may be inefiective
Shwt oﬂ NION SOUrCes and ca‘ fire department
Avord co?un will. hiquid 65 Special Hazarde of Cembustion
isolste and remove dischargec matenal. Products: When hasted 10 JeCOMPOSion
Notfy local hea'tr and poliubon contro! agencies | o © .
68 Behavior In Fire: Explosion hazard
pesw——— 4.7  ignition Tempersture: 856°F
WU‘SGASMAYBEPWQDNWEWW*ATED. 48 Elcirical Hazard: Deta not avaliable
MMW < brosting apparat 69 Buming Rats: Deta not svailable
ies §1a se"-comame €
et win prtcn foan carbon doxide, of Ay ehemical 610 Adiabatic Fleme Temperature:
Fire Wale: mey be inedectve o= hre. Data not svaliable
611 Siolchiometric Alr 1o Fusi Rstio
Dsta not sveleabie
0.92 Flame Yemperasturs: Data not svallabie
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
Uaud i . Water: 5
1 sian and Y Deta
Fus» 8 e.\aa areas wo Ienry'gé 1“‘:1'“71 P‘G’ﬂy ! wat not evailable
N E hoic eyelids open lus! of water
A SWAL cwgrs e e CONSCIOUS have welrm dank water of milk 7.3 Stabibty During Transport: Data not
&nd induce vomiing avalable
7.4 Neutrslizing Agents for Acide and
Caustice: Deta not sveliable
Exposure 75 Dets not /
74 m of Polymerization: iable
Oueta not svailsbie
7.7 Woiar Retic (Resctant 10
Producty Deta not sveiiable
74 Resctivity Group: 36
Dangerous 1o squatic e in high conoentrations.
Water May be dangerous If It eniers wetst intahes.
Notity 1oce! heaht anc wadife officaals
Po"uﬂoﬂ Ngxz\; ope; alo'as of r\eu‘b; walet niakes
1. RESPONSE TO DISCHARGE Z LABEL 8. WATER POLLUTION
(See Respones Methods Handdook) 21 Category: None 4.1 Aguetic Toxicity:
lssus waming-high flammabiiity. 22 Class: Not pertnent Ti. (Marine pinperch) 250 to 275 mg/t
Restric! socees. 24-howr T, Brine shrimp: 320 mg/1
Chemical and physical trestment. 24-howr TL, Pinperch: 180 mg/!
82 Waterfowi Texicity: Deta not avaiabie
43 Biciogicsl Oxygen Demand (BODX
Percent, 0.05 g/g for 10 deys Percent,
0.002 g/g tor 5 cays
3. CHEMICAL DESIGNATIONS 4. OBSENVABLE CHARACTERISTICS 84 Food Chein Conoerrtration Posentiat
31 Ca Clossc 0 4.1 Physical State (ss shipped) Dats not available
hyorocarbon Oty it
32 Formula: CoHeCh 42 Color: Coloriess
3.3 O/UN Designstion: Not listed 43 Odor: Chioroform
3.4 DOT 1D Mo 2362
36 CAS Registry No. 75-34-3
5. NEALTH HAZARDS 9. SHIPPING INFORMATION
&1 M in areas of poor vantialion of high concentration, & $.1 Qrades of Purity: Data not svailable
ol with fult tace mask shouls be wom. Chemical workers 92 Storsge Tempersture: Cool
mmmwmmmum 9.3 inert Atmosphers: Data not svallabie
2 INHALATION: rhation of resp y vact ing. 9.4 Venling: Data not svaiable

12 PHYSICAL AND CHEMICAL PROPEXTIES

129 Physiosl Samte ot 15°C and 1 st
Licsd
122 Moleoutar Weight 98.67
123 Boling Poiri st 1 st
135.14°F m 57.3°C = 330.5°K
124 Froazing Point
—~14332°F » —§7.4°C = 175.75°K
128 Critical Tempersture:
8027°F = 2615°C = 534.85°K
128 Criicsl Pressurs:
7348 peis = 50 M = 5.085 MN/m*
127 Specific Gravity:
1.174 @ 20°C
1283 Liguid Surfece Tension:
24.75 dynes/om = 0.02475 N/m &
2C
129 Linguid Woter interfeciei Tension:
Dew not svailable
1210 Vapor (Ges) Specific Grawity: 3.42
1211 Astio of Specific Hests of Vapor {Gas)
1.138 ot 20°C 188°F)

1212 Latent Hest of V.
1318 B/ -§| cal/g =

3.08 X 10* J/kg
1213 Hest of Combustion: —4,774 Bu/B =
—2,852 cal/g = —111 X 104 J/Iq
1294 Hoet of

1215 Hest of Soluion: Deta not svailable
1118 Hest of

1225 Hest of Fusion: Deta not svaidabie
1238 Limhing Vaius: Dats not svalisbie
1227 Reid Yepor Presewrs: 7.35 pein
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DDB600 CAS: 3693-22-9 HR: 3
2-DIBENZOFURANAMINE
mf: C,,1{,NO mw: 183.22

SYNS: 2400 * 3. AMINODINENZOFURAN
¢ LAMINODIFHENYLENE OXIDE

SAFETY PROFILE: Questionable carcinogen
with experimental carcinogenic and tumorigenic
data. Mutation data reported. When heated 1o
decomposition it cmits toxic fumes of NO,.



- DVL700 CAS: 117-81-7 HR:3

Dl-sec-OCTYL PHTHALATE
ml C24l'lJuO4 mw: 390.02

SYNS: v *  pIS2-ETHYLIIEX VL) 1L 2-UENZENL-
DICARBOXYLATLE ¥ BISZ-LTHVLIIEXYLIITHALATE
£ BSONMLEX 81 % BISOFLEX DO £ COMI'OUND
KR * DAIPOGE *  DENHE ¥ DIZETHVLUEXVYLIOR-
THOPITTHALATE  * DU2-BTHYVIJIEXVLUTHALATE

T DIOCEVL PIFTBALATEE  * DOP ® EVHIVEIIEXYL,
PHTHALATE  ® BRGUPLAST EDO ¥ LETHYVLIIEXYL
PIFTHALATLE  ®  BVIFLAST RO *  LVIPLAYT K1

* FLEXIMEL * FLENXOL DOP % FLEXOL FLASTI-
CIZER DO *  GOOD-RITE GI* 204 * III\TC(:)L Dor
*  ERCOFLEX 260 % KODAFLEX DO #  MOL-
LANO # NCICS273) * NUOPLAZ DOP % OC-
TOW. * OCTYL PHTUALATE % PALATINOL Al

% PUHTHALIC ACID DIOCTYL ESTER % PETTSBURGH
PXAIE % PLATINOL AHL # PLATINOL DOP

£ NC PLASTICIZER DO £ RCRA WASTE NUMBER
UVO2R * REOMOL DOk REOMOL, D) 798

* SICOL 130 ¥ STAFLEX DOP & TRUFLEX DOP

% VESTINOL ALl ¥ VINICIZER KO % WETCIZER M2

CONSENSUS REPORTS: 1ARC Cancer Re-
vicw:; GROUP 2B IMEMDT 7.50.87; FHuman
Inadequale Lvidence IMEMDT 29,269,82; Ani-
mal Sullicient Lvidence IMEMDT 29,269,82.
NTP Fourth Annual Report On Carcinogens,
1984. NTP Cuarcinogencsis Bioassay  (feed);
Clear Evidence: mouse, rat NTPTR* NTP-TR-
217.82. EPA Genetic Toxicology Progrium. Re-
poricd in EPA TSCA Inventory. Cmnmunlly
Right-To-Know List.

" OSHA PCL: (ll.m\l(inn.ll: TWA S mg/m?)

TWA S mg/m* STEL 10 g/
ACC;IH TLV: TWA 5 mg/m's STEL 10 myg/
m
DFG MAK: 10 mp/m*
NIOSH REL: (DLHP) Reduce to lowest leasible
level
SAFETY PROFILE: Conlirmed carcinogen with
cxperimental  carcinogenic  and  lumorigenic
data. Experimental teritogen data. Poison by
intravenous roule. Human systemic cllects by
ingestion: gastrointestinal tract cflects. A mild
skin and cyc irritant. When heated (o decomposi-
tion it cmits acrid smoke.



ETHYL ACETATE

ETA

Common Synofryms Watery quid Coloriess Pioasant truty odor 6 FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Acetc scid. ethy! ester 6.1 Fash Point 24'F C.C.. 55°F O.C. (500 Mazard Asssssment Handbook)
Vmwm“'mafml . 62 Figmmabie Limits In Al 2.2%-8.0% A-P-Q
Acetc other Floats on water. Flammabie, ITitating vapor is procuced. €3 Fire Extinguishing Agents: Akcohol foam,

Etteyl ethancate carbon dioxde or dry chemicals
6.4 Fire Extinguishing Agents Not to be
Stop tischerge f possibie. Keep Deopie sway. Used: Not pertinent
Shut ot bgml?:ﬂ souwrces anc cal fire Okeplﬂrrdienl 5 Special Hazarde of Combustion 11. MAZARD CLASSIFICATIONS
Stay upwind and use water spray 10 “knoch own’ vapor.
Avoid contact wik kquid 8nc veDor Products: Not pertnent 113 Code of Federal Regulstions:
isotale and remove dischargec malenal 6.8 Behsvior in Fire: Not pertinen Flammabie kqud
Noity ioca! health and poliution control agencres. 67  ignition Temperaturs: 800°F
&8 Eiectrical Hazerd: Class |. growp D
6.9 Burning Rate: 3.7 mm/min.
FLAMMABLE.
Fiashbeck vapor wmil may ooou. 6.10 Adisbetic Flame Tempersture:
Yapor may N ignitect in an enciosed area. Duia Not Avaiabie
Extmguish with @7y chermuca:. Bicohol foam, o carbon dioxide 6.11 Sioichiometric Ak 1o Fuel Ratio:
Wale:r may be ineHecive or fre N "
Fire Coo' exposed containers with waler Outa Not Available
6.12 Flame e Data Not
CALL FOF MEDCAL AID 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: No resction
irritating to 7‘. noss and throatl
H inhaied will cause headechs, dizziness, nausea. Of 72 Reactivity with Common Materisis: No
oy 088 O comeck - reaction
ove 1C fresh air _— -
H presthing hes sioppec give andizial respiralion 73 Stability During Traneport: Stable
! breatting 1€ oithicull. grve oxygen 7.4 Neutraliing Agents tor Acids snd
UouD Caustics: Not pertnent
mwu‘mm'm. 7.5 Polymertzation: Not pertinent
Exposure N ywalowed. 7.6 Inhiblor of Potymerization:
FRemcve conteminated clothing and shoes Not
Flosk afiecte sreas wih pienty of waler pertinent
IF I EYES. hold eyehds oper gnc fiush with plenty of waler 7.7 Molsr Ratic (Reactent 10
IF SWALLCWEZ 8n¢ vicur is CONSCIOUE have vetm crink water Product): Data Not Available
v
orm 75 Resctivity Group: 34
12 PHYSICAL AND CHEMICAL PROPERTIES
121  Physical State s1 15°C and 1 st
Eftect Of iow CONCONTEEONS ON SQUEEC e i UNKnowN. Liud
Water May be dangerous § 1 enters akes. 122 Moleculer Weight: 86,11
Netdy loce hes'th anc wiidite cHiCials 123 Bolling Point st 1 st
PO"U"O“ Nctty operalors of nearby waler inlakes 171°F = 77°C = 380K
124  Freszing Point
—U7TF = —83°C = 190°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 Critical Tomporsturs:
(See Response Methods Hendbook) 21 Cstegory: Flammabie kqud 8.1 Aqustic Texicity: Data not available 482°F = 250°C = 523°K
Iasue warning-high flammabiity 22 Casx 3 82 Wsterfowl Toxicity: Dats not svailable 124 Critics! Pressure:
Evecuste srea 8.3 Biological Oxygen Demand (BOD): 550 paiz = 38 atm = 3.8 MN/m?
Disperse and fush {Theor.} 66%, & days 12.7 Specific Gravity:
8.4 Food Chain Concentration Potentiak: 0.902 &1 20°C
None 128  Liquid Surtace Tension:
24 gynes/cm = 0.024 N/m gt 20°C
128  Unquid Water intertaciel Tension:
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 6.70 gynes/cm = 0.0067% N/m at 30°C
3.1 CG Competibiiity Class: Ester 4.1 Physical State (ss shipped): Liquid 1210 Vapor {Gas) Specific Gravity: 3.0
32 Formuie CHaCOOCHsCHs 42 Color. Coioriess 12.11 Ratio of Specific Heets of Vapor (Ges):
3.3 WO/UN Designetion: 3.2/1173 43 Odor: Pleasart. fruty 1.080
34 DOT IO No: 1173 1212 Laten Maat of Yaporiaation:
3.5 CAS Megistry No_ 141.78-6 158 Btu/b = 87.6 cal/g =
3.67 X 10° J/g
12.13  Heat of Combustion: —10,110 B/
= —5616 cal/g m —235.1 X 10% J/kg
. RAZAR 9. SHIPPING INFORMATION 1214 Haat of Decomposition: Nt pertnent
S MEALTH DS. $ 12.15 Heat of Solution: Not persnent
§1  Por Orpenic vapor canister O & Mask; gopgies Or face shieid. 2.1 Grades of Purtty: 85-100% 12.6  Hest of Polymeriaation: Not pertinent
62 8y % Exposure: imation of Y passages and eyes, 8.2 Siorage Temperaturs. Ambwent 1226 Hest ot Fusion: 20.43 cal/g
and nauses, ioes of 9.3 Inert Atmosphers: No requirement 1236

Tmuwmwmznmum.mmm«mummy
and call § physician; i bresthing is imeguier o $10pped, Start resusciabon and administer

cxygen. EYES:

fush with water for at least 15 min.

Thveshoid Limh Value: 400 ppm

Short Term Inheistion Limits: 1000 ppm for 15 min.

Toxiolty by ingestion: Grade 2, LDso = 0.5 0 5 §/kg

Late Toxicity: Dets not avaiable

Vw(ﬂ-)mWannnmmoﬂfnmurmm
MthmmmmMim.

M-wmmmmnwmmmuwb
remain. may cause smasting anc reddening of the skin.

$.10 Odor Threshoid 1 ppm

511 JOLM Yalue: 10,000 pprn

Venting: Open (flame amester) of
pressure-vacuum

Umiting Valus: Dats Not Available

1227 Reid Vapor Pressure: 3.27 pes

NOTES

JUNE 1985



PP RORIN

[P

ETHYLBENZENE

ETB

| oG COMatT il bued NG VAP Roo0 poopis away
% and

Uquid Coloriess Sweet, gasoline-ke
odor

Fioats on water. Flammabie, imitating vapor is produced.

rubber overciothing

6 FIRE HAZARDS
Flash Point: 80°F 0.C.. 58°F CC.
Flawnable Limits In Alr: 1.0%-8.7%
Fire Extinguishing Agents: Foam (most
ofiective), waler $og. Carbon dioxde oF
e cal.
64 Fire Extinguishing Agents Not 1o be

Used: Nol perinent

(4 A

10. MAZARD ASSESSMENT CODE
(300 Hazard Asssssment Handbook)
A-T-U

11, HAZARD CLASSIFICATIONS

Should be removed
Chemical and plwuical reatment

hydrocarbon
12 Formula CeHsCHCHa
13 MO/UN Designetion: 3.3/1175
3.4 DOT 10 No: 1175
35 CAS Regietry No= 100414

1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
A1 CO Competiiity Class: Aromatic

Phrysical State (se shipped) Liquid
Color: Coloriess
Odor: Aromatic

tLe

Waterfow! Toxicity: Dets not svalable

Biological Oygen Demand (BODX
2.8% (theor ), 5 dayn

8.4 Food Chain Concentration Potentist

None

5. NEALTH HAZARDS

[ S, ]

Seit. 0 satety goggles.
may cause iritation of nose, daTINEss, depreasion.

Moderate ivitation of eys with comeal Injury possible. Irritates skin and may cause bisters.

£3  Treatment of Exposure: INHALATION: ¥ if effects octur, remove viclm 10 resh air, keep him
wamn and quist, and get medical help promptly; i breathing siops, give artficial respiration.
INGESTION: induce vomiting only upon physician’'s approval; matenal in lung may couse
chemical pneumonitis. SKIN AND EYES: promptly fush with plenty of water (15 min. for eyes)
and get medical atiention; remove and wash contaminated clothing betore reuse.

&4 Threshoid Limit Yelus: 100 ppm

&5 Short Term inhaletion Limha: 200 ppm jor 30 min.

8¢ Toxicity by ingestion: Grade 2; LDse = 0.5 10 5 g/hg (rat)

§7  Late Toxicity: Data not avalleble

84 Vapor (Gas) ¥ritant Cheractaristion: Vapors causs moderste iritation such that parsonnel will
frxt high concentrations unpleasant. The effect is lemporary.

59 Uquid or SoRd irritamt Causes
Short expOse; May CausE SCONiry bums On long eXposUre.

6.10 Odor Threahoid: 140 ppm

611 IDLH Yalue 2,000 ppm

ing of the skin and frsi-degres bums on

9. SHIPPING INFORMATION

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

Storage Temperature: Amblent

Inert Atmosphers: No requirement

Yenting: Open (flame arrester) or
prosare-vacuum

1A

Shut oft sources and calt fre depariment. €3 Special Hazards of Combustion 1.1 Code of Federnl Reguiations:
g?wupr:mw.ybwm"m Products: imratng vapors ane F L
ul . [
uol:uu-dmmudwoodmluul. when heated. 112 NAS Hazard Rating for Sulk Water
Nouty local nesh and polutn conirol sgencies. 68 Behavior In Fire: Vapor is heavier han air Traneportation:
F and may Favel considersbis distance 1 Cotegory Rating
Flashbeck vapor trall may ocw. the source of ignition snd flash back. Freeoooooo oo 23
wey 5200584 ROFCITINR, ana rubber overciothng 6.7 ignition Tempersturs: 860°F feakh
gloves). ] &3 Electrical Hazard: Not pertinent Vepor inflant 2
~ Fire E with dry , foam, or carbon dioxide 69 Buming Rate: 5.8 mm/min. Licuid or Solid britant . 2
Waler may be ineflectve on fve. i 2
Cool exposed conlmners with water. 610 Adiabatic Flame Temperature: Poions. -
Data Not Aveitable Water Polution
Human Toxicity. 1
{Continued) Acustc Toxicity 3
Assthetic Eftect — 2
CALL FOR MEDICAL AID
] ' 7. CHEMICAL REACTIVITY Reactvity
v, . Other Chemicals 1
mh‘g‘O‘-MWML ;z' mx:ﬂmmmm Weter °
" b m::qmlllwmwn:mwlu::mn reaction S Reacton ——.-—-—— 0
{11 , N
It breattung 3 GihCult, grve OXygen. - . 7.3 Stabiity During Traneport: Stable 119 NFPA Hazard Claseification:
7.4 Neutraltzing Agents for Acids and Category  Cleseinication
Ligueo Caustica: Not pertinent Heaith Hazard (Bus) 2
Will bum skin and ity (Roch 3
e'c!“ %0 ciothing and shoss. 7.5 Polymerization: Not persinent lm""“_“ﬂy.h) °
EXPO'U'O Flush attected areas with plenty of waler. 74 inhibhor of Polymerizetion:
IF IN EYES. hoid syebds open and flush with plenty of water. Not pertinent
F S:V'A'I'.“I;EWED and wicum s CONSCIOUS, have vicum drnh water 17 Ratio ©
DO NOT INDUCE VOMITING. Productk Data Not Avelabie
74 Reactivity Group: 32
12, PHYSICAL AND CREMICAL PROPEXTIES
121 Physical State at 15°C and | st
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. L
Water L.ymm:ilmnl- irtakes. 122 Molecular Weight 108.17
Poliution Notdy local health and wikdile officials. 123 Boling Point st 1 atm:
Notty opersiors of Nearby walel intakes. 271.2°F = 136.2°C = 400.4°K
124  Froezing Point
=139°F = —95'C = 178°K
1. RESPONSE TO DISCHARGE 2 LABEL . 8. WATER POLLUTION s ¢ T
(See Reeponss hethods Handbook) 11 Category: Flammable Aquid &1 Aquatic Toxicity: 851.0°F = 343.9°C = BI7.1°K
Mechanical containment 12 Clasa: 3 20 ppm/98 he/blusgil/TL,./kesh waler 126  Criical Pressurs:

523 peia = 5.0 stm = 2.81 MN/m*
127  Specific Gravity:

0.887 at 20°C (Squich)
128  Liquid Surfece Tension:

292 dynes/cm = 0.0292 N/m at 20°C
129  Liquid Welter interfacial Tenelorc

35.40 dynee/cm = 0.03548 N/m ot

1210 Vapor {Gas) Specific Gravity:
1211 Rstio of Specific Heats of Yapor (Ges)

12.12 Latent Meat of Vaportzation:
144 Bu/b = 801 Cal/g =
3.5 X 10% d/kg
12.13 Heet of Combustion: 17,780 Ba/b
- =—0877 cal/g = —413.5 X 10* J/kg
12.14 Heat of Decomposition: Not pertinent
1215 Heat of Solution: Not pertinent
12.16 Heat of Polymertzation: Not persnent
1225 Hest of Fusior: Dula Not Avadebie
12.2¢ Limiting Valus: Dats Not Avadsbie
1227 Reid Vepor Presswrs: 0.4 pea

6. FIRE HAZARDS (Coatinued)
611 Stoichiometric Alr %o Fusl Ratio: Data Not Avalable

6.12 Flame Temperature: Data Nol Avaiable
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ETHYLENE DIBROMIDE

EDB

Common Synonyme Liquid Colorioss Sweet odor & FIRE HAZARDS 10.  MAZARD ASSESSMENT CODE
1, 2-Dibromosthane : Flesh Pok " Hazard Aseesament Handbook!
Elm: :; Flammable l.':h In Air: Not flammabis o AX !
Drwomosthane Sinks in water. Poisonous vepor s produced. b "
Diow-tume 40, W-10, W-15, W-40 Freezing pount & 50°F. 6.3 Fire Extinguishing Agenta: Not parsnent
Giycol Gibromede 64 Fire Extinguishing Agents Not 10 be
Used: NOt persinent
Siop duchaige H possie. K0op Poopie sway. 6.5 Speciel Hezards of Combustion 11 HAZARD CLASSIFICATIONS
Avod contact wath gued and vapor Producta: Decomposiion gases sre Kuic ’
hd-uwrmmdwgadmlm ”e $11 Code of Federsl
Nowfy local health and poikution conuol agencies. nd imtating. - Rogulations:
64 Betavior in Firs: Decomposes into twic ORM-A
imiaing geses. Reacts with hot metals 112 NAS Hazard Rating for Bulk Weter
SuCh 88 shamINM And MEQNesRIM. Trareportation:
Noi fismmabie. 67  ignition Temperature: Not Asmvnable Fre Catsgory Rating
Wusouousmsssmsmommownenm D. - €3  Elecwical Hazard: Not partnent o
oar oo{‘nlu b eathing ubber 88 Burning Rate: Not Sammabile H'vd"
cluding .10 Adiabetic Flame Tempersturs: opor et e Y
Fi Conlnpoudcmmlmnla Data Not Available Liuid or Sokd bmtant — . 1
re 611 Stoichiometric Alr 10 Fusl Ratie: Poigont e 3
Data Not Availsble Water Poiuion
012 Fame T Data Not Aval Human Toxicty ———.—— 3
Aquenc Toxclty e 3
CALL FOR MEDICAL AID. 7. CHENICAL REACTIVITY A Assthedc Eflect . 2
YAPOR _ Owher Chemicaly oo 1
POISONOUS IF MHALED. e e emarm: N Wew 0
Movm?u lmm“um“ reaction Selt Asacton . 0
It trust has stopped, artificial resperation.
nmzm-wmwﬂ:’wn " ‘ 73 Stabty During Traneport: Stable 113 NFPA Hazard Claselfication:
74 Neutrsitzing Agents for Ackde snd Catagory  Classification
Wo POSE Cauetics: Not pertinent Heahn Hazwd {Bius) — 3
PO w:vuu.ow:noalflxmuu D. 75 Pobymertsation Not perinart Fiammabitty (Fed).- °
Exposure R e othing and shoes. Reacovty (Yehow) ... —— 0
P B eanien mess win Pty OF waIE. 7.8 inhibitor of Polymentzation:
IF IN EYES, mbmmlwwlwmﬂmabnwdullﬂ Not pertinent
IF SWALLOWED and wictm is CONSCIOUS, have vicum dank water 7.7 Moisr Ratic (Reactant 1o
o i Product): Data Noi Avallable
7.0 Reactivity Group: 38
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State st 15°C and 1 st
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Yo
Water May be dangerous if t enlers waler intakes. 122 w 187.08
Notify focal health and wildite officials. bolecuier Weight:
Poliution No:?y Operalors of nearby waler intakes. 1 ':::.:“;“‘c.:"mx
124 Point
L RESPONSE TO DISCHARGE 2 UABEL L WATER POLLUTION 2 ot
{See ik 21 Category: None 8.1 Aquetic Toxicity: 128 Critical Pressurs: NOt parinent
Should be remaoved 22 Class: Not pertnent 18 mg/1/48 Iv/blusgil/resh water 127 Specific Gravity:
Chemical and physical trsatment 2 y: Data not 0 2.180 st 20°C (Bquich
8.3 Biological Oxygen Demand (BOOK 128  Liguid Surface Tenslon:
Data not availsble 38.75 dynes/cm = 0.00873 N/m at
8.4 Food Chain Concentration Potentiat 20°C
None 129  Liquid Water imertaciel Tansion:
.54 = 0.03654 N/m at
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS g e "
31 €8 Class: Halogenated 41 Physical State (as shippedy: Liuid 12.10 Vapor (Gas) Specific Gravity:
ydrocarbon 42 Color: Coloriess Not pertinent
3.2 Formuda: BrCHaCHeBr 4.3 Odor: Milly sweet; ke chiorolorm 12.11 Ratio of Specific Heats of Yapor (Gaek
33 MO/UN Designetion £.1/1605 1.109
34 DOT ID No: 1605 1212 Latent Heat of Vaporization:
L5 CAS Regiatry No: 106-93-4 821 Bu/D = 458 cal/g =
1.01 X 10* J/ng
1213 Hest of Combustion: Not peranent
S HEALTH HAZARDS S.. SHIPPING INFORMATION 1214 Heat of Docomposltion Hot pernent
R . 1216 Heat of Sokstion: Not persnent
L Carister type mask o seit i mask; neoprens gloves; 8.1 Grades of Purity: Commercial 12.16 Mest of Polymerization: Nt parinent
chemical safety goggles. 9.2 Storage Temperature: Ambsent 12285 Neat of Fusion: 13.79 cal/g
52 f Local blisters and ulcers on skin; ITitation in kungs 5.1 Inert Atmosphers: No recuirement 1226 Limiting Vaiue: Oata Not Avedable
NMM”MWMMNWMM 9.4 Veniing: Pressure-vecuum 1227 Mald Yapor Pressurs: 0.4 psia
6.3 Treatment of Exposure: Remove from d clothing. Wash skin with
S08p Ohd waler, Flush eyse with pienty of water. Consul physician.
§4  Thveshold Limit Vaiue: 2 ppm
55 Short Term inhalation Limits: 50 ppm for 5 min.
§4 Toxichy by ingestion: Grede 3; LDse = 50 0 500 mg/kg
87  Late Touichty: Data not evallable
1 ¥ ] vwm)hmmmvm”nuwmmdnmumm
sysiom ¥ present in high The eftect il Y
s Muwmmwmmmnmmmwmw
remain, may cause amarting end reddening of the skin.
510 Odor Threshokt Dats not availabie
611 IDUM YVelus: 400 ppm
NOTES
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FDF000 CAS: 200-44-0 HR:3
FLUORANTHENE
ml: CiHy mw; 202.20

PROP: A polycyclic bydrocarbon. Colorless
solid. Mp: 1207, bp: 367°, vap press: 0.01 mim
@ 20"

SYNS: 12 0ENZACENAPIFINENE  BENZO-
GOELUORENE % IDRYL % 1 2.(0 8- NAFHTHALENG:
DIVLIENZENE % L 20LR-NAPHTIVLENEBENZENL
*RCRA WASTE NUMBER U120

CONSENSUS REPORTS: IARC Cancer Re-
vicw: GROUP 3 IMEMDT 7.56,87; Animal
No Lvidence IMEMDT 32,355,83. Reported
i LPA TSCA Inventory., LPA Gencetic Toxicol-
ogy Program.

SAFETY PROFILE: Poison” by intravenous
roulc. Modcralely toxic by ingestion and skin
contact. Questionable carcinogen with experi-
mental tumorigenic data, Tuman mutation data
reported. Combustible when exposed o heat
or flame. When heated to decomposition it cimits
acrid smoke and drritating, fumes.



GASOLINES: AUTOMOTIVE (<4.23g lead/gal) GAT

Watery bquid Coloriesa 1o b Gasolne odor & FIRE HAZARDS 10, HAZARD ASSESSMENT CODE
41 Flash Point: —38°F C.C. (See Hazard Assssament Handbook)
62 Flammable Limits In AW 1.4%:7.4% g .
Floats on waler, Flammabie, iritating vapor is produced. o3 Fire EMM‘.-';FMW A-T-U-V-W
dioxide, dry chemical
6.4 Fire Extinguishing Agents Not to be
Stop duacharge i posste. Keep pecple awey Used: Waler may be insfiectve 11 HAZARD CLASSIFICATIONS
louculhdul" e department. 65 Special Hazerds of Combustion
Suy utmnd g Use waler SPIay 10 “RnOCk down™ vapor. Products: None 11,1 Code of Federal Reguiations:
isolate and remove discharged malerial. . § F .
Nouty local health and potiution control agencies. 8.4 Behavior in Fire: Vapor s heavier than ar lammabie Squid

and may Savel considersble dislance o a| 112 NAS Hezerd Rating for Bulk Water

source of ignibon and flash baci """"':."“‘"‘
8.7 Ignition Temperature: 853°F egory Rating
FLAMMABLE &8 Eiectrical Hazard: Class |, ) e 3
vapor Wil may occur. . Group Heahth
v.wmy.moolvmnmwuu 69  Burning Rate: 4 mm/min.
with dry chemical, ':o-m. Of Carbon doride. €10 Adiabetic Flame Tempersture: Vapor ertant.ee 1
Water may ba neffectve on e Data not available Liquid or Solid omitaret ..
Cool sxposed conlaners with water.
Fire L1 Sioichiometric A¥ 1o Fusl Ratio: PORONS ..o 2
Data noi availsbie Water Palution
6.12 Flame Tempersturs: Data not avalable Human Toxicity. 1
Aquatic Toxicity — @
Asstheiic Eftect e 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reactivty
VAPOR ity With : OnerChemicsls .. 0
Wnaung 10 eyes, nose and throat. . ;_; A with "W-lnr.Nnr No waler oo o .0
H inhaied, will cause difficult e Sef Reaction. .. 0

O 1088 0f CONECIoUSesS. reaction
Move 10 frash au. - B .
hci ation. 7.3 Stabiiity During Transport: Stable

it breathing has stopped, give
It breattung is difficult, give oxygen. 7.4 Neutralizing Agents for Acids and
Caustica: Nol pertinent

113 NFPA Hazwd Classification:
Category Clasaification
Health Hazard (Be).ooo oo 1

LQuip ’ tammabitey (Red)
Writating 10 skin and eyes. 7.5 Polymerization: Not pertinent F - 3
Exposure 1 Swaliowed, wil CAUSS NBUSSS OF vOrMILNg. 7.8 Inhiditor of Potymerization: Reactiviy (Yohow) .o 0
pm\m‘n "con::mlod“cr;:m ln'd shoes. Not pertinent
hut { 088 inty of waler,
IF IN E.\rgcs hold..ythds op.n".m flush with plenty of water. 7.7 Molar Ratio (Reactant to
IF SWALLOWED and vicm is CONSCIOUS, have vicwm dnnk walet Product): Dala not available
of mith.
DO NOT INDUCE VOMITING. 7.8 Reactivity Group: 33
12 PHYSICAL AND CHEMICAL PROPERTIES
) 121 Physical Stale st 15°C and 1 stmc
DF-(ARMFUL TO AQUATIC UIFE IN VERY LOW CONCENTRATIONS. Liquid
Quling to shorelne.
Water May 0o Gangerous 1 i enters water intakas. 122 Molecular Weight Not partinent
12.3  Boling Point st 1 atnx
PO"U“OD Notify local health and wildife officials. $140—390°F
Notity operators of nearby water nlakes. - B0—199°C = 333—477°K
124 Freezing Point: Not persnent
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 Critcal Temperaturs: Not periinent
{See 2.1 Category: Flammable iquid 8.1 Aquatic Toxicity: 128 Critical Pressure: Not pertinent
) issue waming-high flammabiiity 22 Class: 3 90 ppm/24 hr/pvenie American 127  Specific Gravity:
; Evacuate wea shad/TL./tresh waler 0.7321 at 20°C (Ruad)
{ Duperse and fush 81 mg/1/24 he/juvenile American 120 Uquid Surface Tension:
: shed/TL,/salt waler 19-23 dynes/cm
i 0.2 Waterfow! Toxichty: Data not available = 0.019—0.023 N/m a1 20°C
i 0.3 Blologicel Oxygen Demand (BOD) 129  Liquid Water intertacial Tenslonc
8%, 5 deys 49-51 dynes/cm
i 1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Potentiat = 0.049-—0.051 N/m at 20°C
! a1 ca P y Class: Mi 4.1 Physical State (as shipped) Liqud None 1210 Vapor (Gas) Specific Gravity; 3.4
t Hydrocarbon Mutures 4.2 Color: Coloriess 10 birown 12211 Ratio of Specific Hests of Vapor (Gask
: 32 Formula: (Murture of hydrocarbons) 4.3 Odor: Gasolne (esL) 1.054
‘ 33 IMO/UN Designation: 3.1/1203 1252 Latent Heat of Yaporzation:
! 3.4 DOTID No: 1203 130—~150 B/ = 71—81 cal/g
. 3.5 CAS Repistry No: Dala not avaiable =30 — 2.4 X 10% Jkg
i 1212 Hest of Combustion: —18.720 Buw/b
' = —10,400 cal/g = 435.1 X 10* J/hg
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1214 Heat of Decomposition: fat partnent
. ° o 12.15  Hest of Solution: Not perunent
: P L goggles, gloves. 9.1 Grades of Purity: Various oclane ratings; 1216 Hest of Polymertzation: Not peranent
‘ E Irritation of mucous membranes and stimulation foliowed by mililary apecifications 1225 Mest of Fusion: Dets not avadsble
: momummmm&umdmmywmmw 92 Storage Temperature: Ambient 1228 Limiting Yaikue: Dala not avaiadle
| and INncoordination of, in More severe cases, coma, and respir y arest 1 liquid 9.3 Inert Atmosphers: NO requirement 1227 Reid Yapor Pressurs: 7.4 psia
. wuummommmqmg,mmmmnw. 9.4 Venting: Open (flame arresier) or
signe of and g Mmay cause ireguiar heartbeat Pressure-vacuum

£3 Treatment of Exposwre: WWTDN:MM!MIM“MMMMM

. rest ¥ liquid is In lungs. INGESTION: do NOT induce vomiting: siomach shouk! be isveged (by

3 doctor) ¥ appr quantity is EYES: wash with copious quanbly of walsr. SKIN:

N wipe off and wash with soap end waler.

&4 Tiweshoid Limht Value: 300 pom

55 Short Term inhalation Limits: S00 ppm for 30 min,

56 TYoxichty by Ingestion: Grace 2; L0 = 0.5 10 5 g/hg.

&7 Late Toxicity: None

5.0  Vapor (Gas) kritant Characteristics: Vapors cause 8 sight smarting of the eyes or respiraiory
sysiem il prasant In high concentrations. The efect ls temporary.

S35 Liquid or Solid hrritant Characteristics: Minimum hazard. i spilied on clothing and sliowed NOTES

remain, may Cause amMaring and reddening of the skin.

£10 Odor Threshoid: 0.25 ppm

5.1 IDLH Value: Data not availsble

JUNE 1985




GASOLINES: AVIATION (< 4.86g lead/gal)

GAV

1

IOLM Vaiue: Data not svaiable

Walery liquid o Toery,  Gesotine odor & FIRE HAZARDS 10.  HAZARD ASSESSMENT CODE
6.1 Fissh Point -50°F CC. (See Haxard Assssement Handbook)
A N 62  Flasmmabie Limits In Al 1.2%-7.1% =T-U-V-
Fioats on waler. . Imitating vapor i pr ) 63  Fire Extinguishing Agents: Foam, carbon ATUV-W
dioxde, dry chemical
6.4 Fire Extinguishing Agents Not to be
Slop tischasge «f possibla. Keep people away. Used: Water be ineflecive
§MI oft -on-l?:n SOuICes and Call lve gopary o m:y' ton 1. NAZARD CLASSIFICATIONS
tay upwind and yse waler spray 0 "knock COwn” vapor. Special Hazards of Combus!
1s0late and remove dichasged malenal, Products: None 111 Code of Federsi Aeguistions:
Nouty local heaith and pobulon conuiol agencies. 6.8 Behavior in Fire: Vapor is hesvier than air Flammabie lgud
and may wravel & coneidecable distance to| 112 NAS Hazard Rating for Bulk Water
& 30urce of ignition and Rash back, Traneportation:
FLAMMABLE 6.7 ignition Temperaburs: 824°F fre Catogory Rating
akong vapor Wkl mey occur. :4’ mhmtcum.mo 2
vw ‘gb"‘ P enciosed wea. .9 Burning Rate: 4 mm/mi Heanh
mﬂ chmldl.lognacnmon de. 610 Adiabatic Fi T e Vaporimitam .. 1
wnlov may be -nclloclno on twe. " omperature: Licuits o Solid Irkant N
~ Fife Cool exposed conlamners wilh water. Data not available em——
611 Stoichiometric Al 10 Fust Ratic: Poisons.. 2
Data not avaiadle Waler "°";°"
612 Flame Temperature: Data not avaiable Humen Tomicity. M
Aquelic Yoxicly..ooo. .. 2
Assthetic Effect. 2
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY Raactvey
YAPOR 71 R . . Other Chamicls ... 0
iratng 10 eves. nose and theoat ’ R"“'“’ With Water: No reectior Welw °
it inhated will cause difficut ] 2 Resciivity with Common Materisie: No Solﬂcm._'-
Move 15 Heah o - reacton 113 NFPA Hazard Cisssification: ’
It buealtung has slopped. give antificial réspeston. 7.3 Stabiity During Traneport: Stable
If breatrung 15 GIMicut, give oxygen. 74 Newtrakzing Agents for Ackss and Category  Classification
Caustics: Not N Health Hazard (Bloe). 1
uQuip pertinent Flammebisty (Red) 3
Exposure ‘,,,u.,.gmu,..,.,m 7.5 Polymerization: Not pertinent oy )———— °
wil Cause ing. Reactvity (Yelow
P 'k:nw:gnummd clothung Msnoa 7.6 Inhibitor of Polymerization:
Fiush lﬂgcslad areas with pumy:‘!\;l;:. i plerty of wat Not pertinent
IF IN EYES, hokd eyelids open a ush wil ty Of water. 7.7 Molsr Ratio {Reactant to
IF s»:A'l'.‘LISWED and wictum 13 CONSCIQUS. have victim dnnk waler F Dala not avai
DO NOT INDUCE VOMITING 7.8 Reactivity Groug: Data not available
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atme
HARMFUL TO AQUATIC LIFE iN VERY LOW CONCENTRATIONS. Liuad
Fouing to shorekne. -
Water May be dangerous d it enters waler intakes. 122 Molecuiar Weight: Not pertinent
Pollution Notily local health snd widite offcials. 123 Botng Point at 1 atm:
Nouly operalors of Nearby waler intakes. 160—340°F
- T1=171'C w 344—444°K
124 Freerzing Point
1. RESPONSE TO DISCHARGE 2 LABEL B 8. WATER POLLUTION CTEF = C24ATC = <HTEK
(See Responss Methods Handbook) 2.1 Category: Flammabie Siquid 8.1 Aquatic Toxicity: 125 ° Critical Temperature: Noi pertnent
Issus warning-high Hammability 22 Cuss:l 90 ppn/ 24 tv/pvenie American 124 Critical Presaurs: Not persnent
Evacuate ares 3hed/TL,/iresh waler 127  Specific Gravity:
Disperse and flush 91 ppm/24 hv/juvenie Amencan 0.711 at 15°C (Bquad)
shad/TL,/san waier 128  LUguid Surface Tension
8.2 y: Data not avasabi 1823 dynss/cm = 0.019—0.022 N/m
4.3 Blological Oxygen Demand {BOD) at 20°C
8%, 5 days 129  Liquidt Water Interfacial Tension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Potentiat 4951 dynes/cm = 0.049—0.051 N/m
31 CQ Compatibility Class: Not ksted 4.1 Phyasical State (ss shipped) Liquid None at 20°C
32 Formula: Not pertinent 42 Color: Red, biue, grean, brown, 1210 Vapor (Gas) Specific Gravity: 3.4
3.3 IMO/UN Designation: 3.1/1203 purple 1211 Rstio of Specific Heats of Yapor (Gas)
34 DOT ID No: 1200 4.3 Odor: Gasoline (ost) 1.054
3.5 CAS Registry No Data nol available 12.12 Latent Heat of Yaportxation:
130—150 Ba/D = 71—81 cal/g =
-~ 3.0~3.4 X 10* J/hg
1213 Hest of Combustion: —18.720 Baw/b =
5. HEALTH HAZARDS 9. SHIPPING INFORMATION —10.400 cal/g = —35.4 X 10" J/kg
o 12.14 Heat of Decomposition: Not pernent
£ Personal E goggles, gloves. 9.1 Grades of Purity: Grades 80/87, 100/130, 1215 Meat of Sohstion: Not pertinent
52 F E INHALATION causes irrilation of upper respiralory wact, central and 115/145; Specification 12.18  Hest of Polymertzation: Not persnent
mm-mmwwmdvm degress ranging rom dizziness, MIL-G-55728 12.25 Heat of Fusion: Dats not avasabie
and coma, and sespatory arvest ireguin heartbeat ls 9.2 Stornge Tempecaturs: Ambient 12.26 Limiting Vaiue: Data not avaiable
dangerous complication. ASPIMYIONcnmm.wmm-mmm 93  Inert Atmospherez No requirement 1227 Reid Yapor Pressurs: Deta not avaishie
mmmavonmrmmmmuw signs of 8.4 Venting: Open (fame sresier) or
its, acule onsel of central Nervous SySiem eucitement ullowed pressure-vacuum
D]MMINGESTDNWMMMMW of tvoat, and
followed by depr of central narvous sysiem; imeguisr heartbeal
83  Treatment of Exposure: Seek medical attention. INHALATION: maintain respiration; give oxygen
il needed. ASPIRATION: enforce bed rest. admanisier cxygen. INGESTION: do NOY induce
vomiting. iavage carefully i appreciable quantty was ingesied; guard against aspiration into
ungs. EYES: wash with copious quanity of water. SKIN: wipe off and wash with soap and
whter.
&4 Threshold Umit Veiue: 300 ppm
55 Short Term inhalation Limie: 500 ppm for 30 min,
&8 Toxicity by Ingestion: Grade 2; LDse = 0.5 1o 5 g/kg NOTES
8.7 Late Toxzicity: None
59 Vapor (Gas) kritant Characteristics: Vapors cause a sfighi smarting of the eyes or respiratory
syslem il present in high concenirations. The eflect i temporary.
89  Uquid or Solid Liritant Characteristics: Mirwmum hazard. if spilled on clothing and sllowed 10
o remain, May Caves Smarting and reddening of the skin.
" 410 Odor Threshold: 0.25 ppm
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GASOLINES: STRAIGHT RUN

GSR

Common Synonymas Watery hiquid Coloriess

Floats on water. Flammabla, irritating vapor is produced.

[ 8]

.3

(¥

6 FIRE HAZARDS

Fiash Point: (3) <0°F C.C. ®) 0-7°F CC.

Fiammabla Limits In Al: () 1.3%-7.1%

Firs Extinguishing Agents: Dry chemical,
oam, carbon doxide

Fire Extinguishing Agents Not to be
Used: Water may be ineflective

Specisl Hazards of Combustion
Producis: None

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Handbook)

A-T-U-V-W

11 HAZARD CLASSIFICATIONS
11.1 Code of Federal Reguistions:

54 Toxlcity by Ingestion: Grade 2 LDse = 0.5 10 § g/hg

&7 Late Toxicity: Nona

(Y] vw(u)mmm-muavmu\u.mmumwumpnm
sysiam i prasen! in high The etiect is Y.

Uiquid or Solid irritant Characteristics: Minimum hazerd. 1t spited on clothing and allowed to
remain, may Cause umarting and reddening of the skin,

510 Odor Threshold: 0.25 ppm

' S11 1DLH Vaive: Data nol available

&8 Behavior in Fire Vapor ls heavier then o Flammabis Bquid
and may bavel & coneidersble datance to| 112 NAS Hazard Rating for Bulk Water
a saurce of ignition and Rash beck. Traneportation:
. - 67 ignition Tempersture: Data not avaiable - Category Rating
n""wa vapor wed may oo, &8 Electricat Hazard: Class |, group D . 3
Vapor may # 1gnded n an enciosed wee. &9 Buming Rate: 4 mm/min, Hoah
810 Adisbatic Flame Temperature: Vapor kritant 1
~ Fire Dela not available Uquid or Sobd britat ... ¥
611 Stoichiometric Alr #0 Fusl Ratio: Poleons 2
Data not avalable Water Polaion
012 Flame Tompersture: Data not svaisble Human Toacity N
Actic Tomicity 2
Assthenc Eftect 2
7. CHEMICAL REACTIVITY Reactvity
YAPOR 7.1 Resctivity With Water: No resction Ower Chemicala o
naung 10 eyes, nose and Water 'y
It whaled, wil Cause dizzvess, Ivesdache, dificult 12 with No Sot
o loss of reaction Reacto .. ©
. 73 Stabibty During Traneport: Stabls 113 NFPA Hazard Classificstion:
imiavng 10 skin and eyes. - 7.4 Neutralizing Agents for Acids snd Ciasaification
i swatiowed, will cause nwulo-wmhho Caustics: Not persinent Heskh Hazard (Biue) 1
7.5 Polymertzation: Not perinent Flammabisty (Red) 3
Exposure 7.8 inhibitor of Polymertzstion: Reactvty (Yelow) o
Not pertinent
7.7 Moiar Ratio (Resctant to
Product) Deia not avelable
7.9 Reactivity Group: 33
12 PHYSICAL ARD CHEMICAL PROPERTIES
121  Physical Stats of 15°C and 1 atmc
HARMFUL TO .Ae_un»c UFE IN VERY LOW CONCENTRATIONS, Liued
Water R oy it antars water intakas. 121 Moleculer Weight Not pernent
Pollution 123  Boling Point at 1 stm
8-215°F
= 14135°C = 287—408°K
124 Freazing Point Not persnent
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION 128 Critical Temperaturs: Not pertnent
(See Responas Methods Handbook) 2.1 Category: Flammable liquid 0.1 Aqustic Toxichy: 128 Critical Pressure: Not persneni
issus warming-high Hammability 42 Claes:d 90 ppm/24 he/juvenile American 127  Specific Gravity:
Evacuale sres shad/TL,/tresh waler 0.71-0.747 at 15°C (hquid)
Disparse and flush 91 ppm/24 hv/psvenils Amencan 128 Liquid Surface Tenslomr
shad/TL /sah water 16-23 dynas/cm
8.2 Waterfowl Toxicity: Data not sveiable = 0.019-0.023 N/m &t 20°C
0.3 Biological Oxygen Demend (BODK 128 Liquid Water Interfacial Tenslon:
8%, 5 dayy 49-51 dynes/cm = 0.049-0.051 N/m
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Potentiat a1 20C
31 CG Clasa: Mi 4.1 Physical State (as shipped) Liquid None 1210 Vapor (Gas) Specific Gravity: J.4
Hydrocarbon Mixtures 42 Color: Colortass 1211 Ratie of Specific Heats ot Yapor (Gas):
32 Formula: Not pertinent 43 Odor: Gasoline Not pertinent
33 IMO/UN Designation: 3.1, 3.2/1203 1212 Latent Heat of Yaporization:
3.4 DOY 10 No-: 1203 130—150 Bw/b = 71—81 cal/g
3.5 CAS Registry No.: Data not svailsbie - 3034 X 10° J/ag
1213 Hest of Combustion: —18,220 B/l =
~10,400 cal/g = —435.4 X 104 J/hg
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1214 Heat of Decomposition: Nol persnent
. } 12.18  Meat of Sohstion: Not persnent
F F goggles, gioves. 9.1 Grades of Purity: Composition varies with 1218 Meatl of Polymerization: Not partnent
y f INHALATION causes intation of upper respiratory ¥sct, central range of distilaton lemperatires used. 1225 Heet of Fusion: Data not avassbie
mmm-mmwwmomdvma'uumﬁmm 9.2 Storage Temperature: Ambient 1228 Limiting Valse: Data not svaiabie
and I coma, and arrest; imeguiny heartbeat i 9.3 lnert Atmosphere: NO recuarement 12.27 Reld Vapor Pressure: Cala not avalabie
dangerous complicston. ASPIRATION causes 3evers ung iriiskon with coughing. gagping. 8.4 Venting: Open (flame arrester) or
dyspnes, substemal distress, and rapidly deveioping puimonary edema; iater, signs of Prassure-vacum
] jitis; acute onset of centrsl Nervous syslam excilement followed
by depression. INGESTION causes imktation of rmucous of throat, gus, and
lollowed by of central Nervous systam; iTeguiar heartbest.
63  Trestment of Exposure: Seek madical atienton. INHALATION: mainiain respraion; give oxygen
¥ nesded. ASPIRATION: enforce bed rest; adminisier cxygen. INGESTION: do NOT induce
mhupmlwmmwmwmhw
lnol.EYES:-unmenpnnwuﬂyd-nw.smmmoﬂwm-ﬁww
water.
54  Threshold Limit Value: 300 ppm
&5 Short Term inhalation Limita: 500 ppem for 30 min.
NOTES
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KEROSENE

KRS

Watery hquid Fual oil odor

Flosts on waler,

malerial
Nouty local hesith and pokuLON CONYO! BQENCHNS.

with dry chemical, foam, of carbon dioxide.
Water may ba inaflectve on fre.
Cool exposed contamers with waler,

" Fire

rggot 0T tee

.12

6 FIRE HAZARDS
Fiash Point: 100°F (min )C.C.
Flammable Limits In Al 0.7%-5%
Fire Extinguishing Agentx Foam, dry
chamical, or carbon dicxide
Fire Extinguishing Agents Mot to be
Used: Waler mey be ineffectve
Special Hazards of Combustion
Products: Nol persinent
Behavior in Fire: Not pertinent
Ignition Tempersture: 444°F
Electrical Hazard: Not pertinent
Bumning Rste: 4 mm/min,
Adiabstic Flame Temperaturs:
Deta not avelable
Stolchiometric Alr 10 Fusl Ratio:
Data not evallable
Flame Tomperature: Duta not aveilable

CALL FOR MEDICAL AID.

Jau
1 skin and eyes.
Num i swaliowsd.
lemove contamenated clothing and shoes.
Flush atlecied aeas with plenty Of water.
1F IN EYES. hokt eyelds open and tiush wth pl'nly of water.
|F SWALLOWED and wicum is CONSCIOUS, have wcum annk water

or_malk.
DO NOT INDUCE VOMITING.
Exposure

D.nvuoul tic fite in high concentasons.
Fouling lo short
Mnybtwmnllmnhrm

Water

Potlution Nolity local health and wildtife officials.

Notity operalors ol nearby waler imakes.

71
7.2

73
T4

75
74

17

78

7. CHEMICAL REACTIVITY

Reactivity With Water: No reaction
ity with No
reaction
Stability During Traneport: Stable
Nevtraitzing Agents for Acids end
Caustics: Not pertinent
Polymerization: Not pertnent
Inhibitor of Polymerizstiore
Not pertinent
Molar Ratio (Reactant to
Producty Dsla not availadie
Reactivity Group: 33

11.  HAZARD CLASSIFICATIONS

11.9 Cede of Federsl Reguintions:

Combustiie Bgusd

112 NAS Mazard Rating fer Bulk Water

Yraneportstion:

1. RESPONSE TO DISCHARGE 2. LABEL

{See ) 2.1 Category: None
Mechanical containment 22 Class: Not pertinent

3. CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS

11 ca ity Class: 4.1 Physical State (ss shipped): Liquid
Hydrocarbon Mixtures 42 Color: Colorness 10 light brown

32 Formulx: ClHs, +s 43 Odor: Characleristc

33 WO/UN Designation: 3.3/1223

34 DOTID No: 1223

35 CAS Reglatry No.: 8006-20-6

[ 8]

o

[ X

8. WATER POLLUTION

Aquatic Toxicity:
2990 ppm/24 he/Dluegill/TL,,/resh
walter

Walterfow! Toxicity: Deta not svalable

Blological Onygen Demend (BODX
§3%, 5 dayw

Food Chain Concentration Potentiat:
Nons

5. HEALTH HAZARDS

s.1 i Prof gloves:; goggies or tace shiekd

52 Vapor causes sight imitation of eyes and noss. Liquid iritaies
lemmmmaumwmmm
acema.

g

Tmmdwsmmmmmmmu-w.
INGESTION: do NOT induce vomiting: call a docior. EYES: wash with plenty of water. SKIN:
wips off and wash with soap and waler.

54 Threshoid Limkt Valus: 200 ppm

55 Short Term inhalation Limita: 2500 mg/m* for 60 min.

58 Toxickty by ingestion: Grade 1; LDss = 510 15 g/kg

&7  Lale Toxicity: Data not evaisble

(3] Vw(m;mnmmﬁounuummdmwumm
system i present in high The efiect i
MuMMMWlemmwmn
semain, may Cause smarting and reddening of the skin.

$.10 Odor Threshold: 1 ppm

611 IDLH Valus: Dala not svalable

[ A

82
2
.4

9. SHIPPING INFORMATION

Grades of Purity: Light hydrocasbon
distilate: 100%

Storage Temperature: Ambient

inert Atmosphere: No requirement

Venting: Open (lame arrester)

2.1
122
73
14
123

126
1”7

1210

71"

1212

PHYSICAL AND CHEMICAL PROPERTIES

Physical Stete ot 15°C and | stax
Uiquid
Moleculer Weight: Not pertinent
Solling Poimt ot | st
392-500°F
= 200—200°C = 473—533°K
Freazing Point
—80°F = —45.6°C = 277.6°K
Critical Temperature: Not perinent
Critical Pressurs: Nol pertinent
Specific Qravity:
0.80 at 15°C (euid)
Liquid Surtece Tenslon:
23-32 dynes/cm
= 0.023-0.032 N/m &t 20°C
Uiquid Water intertacisl Tenslon:
4749 dynes/c = 0.0470.040 N/m o
2C
Yapor (Gas) Specific Gravity:
Nol perinent
Ratio of Specific Heats of Vapor (Gask
Not parsnent
Latent Heat of Vaporizstion:
110BwD = 80 cal/g =
2.5 X 10° J/hg
Heat of Combustion: — 18,540 Bw/B =
—10,300 cal/g = —431.24 X 10* J/xg
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LEAD CHLORIDE

LCL

10.  HAZARD ASSESSMENT CODE
(Bos Hazard Assssament Handbook)
sS

11, HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguistions:
ORM-B

112 NAS Hazerd Rating for Bulk Water
Traneportation: Not ksted

11.3 NFPA Hazard Clasaification:
Not ksted

Common Synonyme Soid Whie & FIRE HAZARDS
Lead dichionde 4.1 Fiash Point Not pertinent
Lead (11} chioride . . N 2 wwmmm@m
Sinks and mixes with : 63 Fire Extinguishing Agents: Not pertinent
6.4 Fire Extinguishing Agents Not to be
Used: Not pertinernt
AvOrd CONLBL! with SOUC ANO Dusl Keep Peopie awsy $5 Special Hazards of Combustion
Wes' poggles. sell-conlanec breathing apparalus. rubber overclothing (incluting gloves) Products: Toxic metal fumes
Sio; discharge it possible . -
Isolste anc remove Gischarged material Bshevior In Firs: Can emit toxic metal
Notty i0cs health 8ng polJIOn CONMroi Bpencres. fumes
6.7 ignition Tempersturs: Not pertnent
&8 Eiectrical Hazard: Noi partnent
(X} Rate: Not
o y o Burning Tmnm
POISONOUS METAL FUMES MAY BE PRODUCED iN FIRE. Adisbatic Flame Temperature:
Wear gogoies, sei-contained breathing apparatus, rubber overciothing Dsta not evaiable
tincluging pioves) 6.17  Stoichiometric Al 1o Fuel Ratio:
Fire Data not svailable
r 612 Fiams Tempersture: Deta not svailabie
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
DUST AND FUMES.
POISONOUS If INHALED. 71 l-ﬂMly wm:vn-r No resction
Move tc trest ar 72 y with Data
Keer viChim Qui€: anc wa’m not .ym
0 73 Ihhlty During Transport: Deta not
H swalowed, may causs metafic taste, abdominal pain, vomiting and diarhea.
Flusr ateclec area wiik pienty o' waler 7.4 w,' Agents tor Acide and
I iN EYES hoic eyelids oper anc flush with pienty of water
|r SWALLOWED an i % CONSCIOUS. nave welm onnk wate: of milk, Caustics: Data not svailable
Exposure nave VICUM mduce vomng NSONSCIOUS . . 75 Data not
IF SWALLOWED enc viclim e U CONSCIOUS. oo nothing excep! keep victm
werm = 74 Infbnov of Polymerization:
Data not svailable
7.7 Molar Ratio (Resctant to
Producty: Data not available
748 Reactivity Group: Data not available
HARMFUL TO AOUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water May be dangerous if it emers waler ntekes.
H Nouh loce: hea'tr eno widlie oticials
Pollutlon Nolity Operalors of Nearby water Intakes.
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
(See Responee Methods Handbook) 21 Category. None 8.1 Aguatic Toxicity:
issue waming - water comaminant. 22 Cimes: Not pertinernt .58 ppm/86-hour/TL, /Fethead
Restrict access. minnow/soh water
Shouid be removed. 482 ppm/BE-howr /TL, /Fathead
Chemical and physical treatment. minnow/hard water
23.8 ppm/96-hour /TL,, /Biuegill/soft
water
442 ppm/96-hour /L., /Bluegill/hard
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS water
3.1 CG Compatibiiity Class: Not sted 4.1 Physical State (as shipped) 31.5 ppm/B6-hout /TLa/Gokdfish/soft
3.2 Formuia: PoCls Sold (crysia! powder) waler
3.3 IMO/UN Designation: Nol ksted 4.2 Color: Whie 20.6 ppm/B6-hour/TL, /Guppy/soft
3.4 DOT ID No: Data not svailadie 43 Odor: Data not availabie water
3.6 CAS Registry No. 7756-85-4 82 Waterfowl Toxicity: Data not available
{Continued)
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
8.1 Personal Wear sppr fier mask, rubber gioves, and safety giasses. 8.1 Grades of Purity: Data not avaiable

62 Symptoms Following Exposurs: INHALATION: Joint and muscie peins, hesdache, dzziness and
nsomnia. Weaskness, frequently of extensor muscies of hand and wrist (unilstersl or bilsteral).
Heavy contamination - brain damage. SO Progresaing 10 COMA - with or without Cormusion,
mmmmbwmmwmumww—nmu

INGESTION: pain, diarthes, cONSHDAton, 18 Of appetite, muscutar
weskness. haadache, bive kne on gums, metalic taste, nauses, and vomiting

83 T of Calta INHALATION: Remove from source of exposure. Keep
victm quite and warm. EYES: Flush with plenty of waler. SKIN: Wash with soap and weter.
INGESTION: Induce vomiting ang follow with pastric lsvage. Administer saling cathartic and an
enema. Gve (calcium gh atropine, for rebef of colic. if pain &
severs morphine sultate may be considersd.

6.4 Threshold Limit Value: 0.15 mg/m?® as leed.

§.5 Short Term Inhelation Limita: 0.45 mg/m? as lead.

56 1emnmmsumnmwm-|swwzwom/u

6.7 Late Toxieity: In man 6 mg/m?/day inhaled long term gical and 0
etacts. 1.2 my/day ingesied iong term produces CNS Teratogenic effects.

5.8  Vapor (Gas) irritant Data not il

£9  Liquid or Solid irrftant Dets not

5.10 Odor Threshoit: Dsta nol avaiable
5.11 IDLH Velue: Dats no! avaiabie

.2
03
[ ¥}

Storsge Tempersture: Data not available
Inert Atmosphere: Data not svailable
Venting: Deta not avaiable

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physics! State st 15°C and 1 stm:
Sokd
122 Moleculsr Weight 278.12
123 Boling Point o1 1 stm:
1742°F = 950°C = 1223.2°K
124 Freezing Point
$33.8°F = 501°C = 774.2°K

5.85 8t room Wemperature
128  LUquid Surtace Tension: Not pertnent
129  LUquid Water imeriacial Tension:
Not perunert
1290 VYapor (Gas) Specitic Gravity: 9.59
(caiculated)
1211 Ratio of Specific Hests of Vapor {Gaek
Deis not avaiabie
12.12 Latent Heai of Vaporixation:
191.5 B/t = 106.4 cal/g =
4.45 X 10" J/hg
1213 Hest of Combustion: Data not aveilable
12.14 Heat of Daia not

1215 Hest of Sokstion: Endothermic
40.1 Bu/D = 223 cailg =

12.9¢ Heat of Polymeristiorn: Not pertment
1225 Hest of Fusion: 20.3 cal/p

1226 Limiting Value: Data not evaiabie
1227 Reid Yapor Pressurs: Deta not available

& WATER POLLUTION (Continued)

A3 Biclopical Oxygen Demand (BODY Data not available
8.4 Food Chain Concentration Potentiat Both fh and arsmal ife can concentrale lead
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MERCURY

MCR

Common Synonyma
Quecksstver

Sinks in water

AVOID CONTACT W LICUID Keer [EDPIE Bway

Sipp oischarge 1 possidie
IspIele AN remove cischarged melera!

Netty joza’ hea't™ anc poliulic? Lono’ spencies

&1
62

6. FIRE HAZARDS

Flash Point Not flammabie
Fiammable Limits In Alr. Not flammable

10. HAZARD ASSESSMENT CODE
(Soe Haxerd Assssament Handbook)
A-X

11.  HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguistions:
ORM-B

112 HAS Hazard Rating for Butk Water
Tranaportation: Not ksied

113 NFPA Mazard Classificstion:
Not sted

6.10 Adiabatic Flame Tompersturs:
Not fismmable. Data not avaiable
6.11  Stoichiometric Air 10 Fuel Ratio:
Data not available
6.12 Fleme Tempersturs: Dala not avaiable
Fire
Chaii FOR MEDICAL AID 7. CHEMICAL REACTIVITY
Liouio 7.1 Resctivity With Water: No reaction
Effects of exposure may be deiayed. 72 Y with C. No
reaction
- 7.3 Siability During Transport Stable
7.4 Neutralizing Agents for Acids and
Caustics: Not pertnent
75 Not pertinent
Exposure 7.8 Inhibltor of Potymertzation:
Not pertnent
7.7 Woiar Ratic (Reactant 10
- Product)y: Data not available
7.8 Reactivity Group: Data not available
HARMFUL TO AOQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water May be dangerous if i emers water inakes.
H hotty loca NeEt BNC wes e CHiCiBs
Po]lu{lon het '; LD:’E:O'S cf neely wilEr :”1&-65
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
{See Rasponse Methods Handbook) 21 Cstegory: None 8.1 Aquetic Toricity:
Should be removed 0.5-1 ppm/48 hr/caragius
Chermcat anc physical treatment ardum/TL, /iresh water
0.28 ppm/48 hr/manne fish/TL,/salt
water
82 Waterfow! Toxicity: Data not aveiabie
83 Biological Oxygen Demand (BOD):
None
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Potentiak
3.1 CG Compatibliity Ciass: Not hsted 4.1 Physicat State (a3 shipped): Ligud Mercury conoentrates in kver and
32 Formula: Hg 4.2 Color: Sivery kidneys of ducks and geese to levels
3.3 IMO/UN Designation: Not ksted 4.3 Odor: None abovc FDA hmit of 0.5 ppm. Muscie
3.4 DOTID No. 2809 tssue usually well below the Emit.
2.5 CAS Registry No. 7439-97-6
5. HEALTH RAZARDS 9. SHIPPING INFORMATION
81 » © E Avord contact of bquid with skin. For vapor use chemical 9.1 Graces of Purity: Pure
cannoge (Hopcakie) respirator. 92 Storage Temperaturs: Ambient
52 Sympioms Foliowing Exposure: No immedisle symploms. As poisoning becomes established, 93 Inert Atmosphere: No requirement

shght muscular tremor, loss of appetiie, nausea,

carcovascular cisiurbances may OCCur.
Treatmeni of Exposure: Consull a doctor
Thnreshoid Limit Value: 0.05 ng/m?
Short Term Inhaistion Limits: Deta not svailable
Tozicity by Ingestion: NO immediate toxicrty
Late Tonxicity: Development of mercury poisoning
Vapor (Gas} irritant Charscteristics: None
Liquid or Solid Irritant Charscieristics: None

$.10 Odor Threshoid: Not perunent
£.11 IDLH Valve: 28 mg/m?

and diarrhes are observed Psychic, kiiney, and

Yenting: Open

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physial Stete st 15°C and 1 stm:
Liguad
122 Moleculer Welght: 200.50
12.3  Bolling Point st 1 stm:
675°F = 357°C = 830°K
124 Freazing Point
—=30.0'F = ~-389°C = 234.3°K
128  Criticel Tempersture:
2084°F = 1462°C = 1735°K
128  Critical Pressure:
23,300 psia = 1587 atm = 1608
MN/m?
127 Gravity:
13.55 ot 20°C (bcuad)
120 Uquid Surface Tenslon:
470 dynes/em = 0.47C N/m a1t 20°C
12.9  Licuid Weter inmtertaciel Tenslon:
375 gynes/cm = 0.375 N/m 81 20°C
12.10 Vepor (Gas) Specific Gravity:
Not pertinent
1211 Rstic of Specific Hests of Yapor (Gask

12.12 Latent Mest of Veporizstion:

1213 Meat of Combustion: Not persnent
1214 Meat of Decomposition: Not pertnent
12.15  Mest of Sokstion: NO1 peranent

1218  Heal of Polymerizstion: Not pertinent
1225 Heat of Fusion: 2.7 cal/g

12.2¢ Usmiting Vahus: Deta not gvaisbie
12.27 Reid Vapor Pressure: Data not svailable

NOTES
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METHYL CHLORIDE

MTC

0. HAZARD ASSESSMENT CODE

11.  HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguintions:
Flammable gas
112 NAS Mazard Asting for Bulk Weter

Common Synonyms Gas Coloness Odoriess or sweet 6 FIRE HAZARDS
Ccrometnane 6.1 Fash Point <32°F C.C.
. L 6.2 Flammabie Limits in Air: 8.1%-17.2%
Flosts nr:d bod:-on water. Flammable, visible vapor cloud is 63 Firs Dy -l or
carbon deoxide. Stop fiow of gas.
6.4 Fire Extinguishing Agents Not to be
Avoid CONAC! wit® haud 8NC vepdr Keer peoDie away Used: Not pertinent
€5 Special Hazards of Combustion
Shut ot i Products: Toxic and ritating gases are
Stay upwing BNC use wale spP’ay 16 'kNOCk dowr’ vador genersted in fires.
Isolate &nC reMove Oischargec materal .
:gm, ioca' healtr gnc poh.?(lc' conire’ agencies 6.8  Behavior in Fire: Containers may expiode
6.7 Ignition Temperaturs: 1170°F
64 Electrical Hazard: Not pertinent
FLAMMABLE .
POISONDUS GASES ARE PRODUCED IN FIRE. €9 Burning Rate: 22 mm/min.
Flashback & VApO! trail May OcCur. 6.10 Adiabstic Flame Tempersture:
Vi ma; #f igrnied N an enciosed ares ;
w.ep:' Q0; YJ ¢ Bn2 selycﬂgmavﬂe: Dreaihing 8DRE"5IVS Dais not svaiable
3 Step discha’e f possidie 8.11 Stoichiometric Ak to Fuel Ratio:
re Coo. exposeC contanere eng protes! men efecting shutoh with water 4.078 (Es1)
Leloe bun §.12 Flame Temperature: Dats not svakabie
CALL FOR MECITAL A1 7. CHEMICAL REACTIVITY
VAPOR "
Not eriating to eyes, nose or throal 7.1 Reactivity With Water: No resction
I inhated, will cause nausea, vormting, headache, ditficult breathing, 7.2 y with
or loss of consciousness Reacls with zinc, auminum,
Move IC esT B . - N
3 D'eealhm; S1I0DPEC QWE &AL respranon magnesium, and their alioys; reaction is
1 Dreatning (€ 0HCat GvE OXypeT not violent
LIoUID 7. Stability During Transport Stable
Exposure Will cause frostoite. 7.4 Neutraitzing Agents for Acide and
Flust ghecied aress woif pienh o' wiler .
P DC NCT RUE AFFECTEC £mEes Caustics: Not pertinent
1.6 Polymerization: Not perunent
7.6 inhibitor of Polymerization:
Not pervnent
7.7 Molar Rstio (Reactant to
Product): Data not available
7.8 Reactivity Group: 36
Not harmiul 1o squatc ife.
Water
Poliution
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
(See Response Methods Handbook) 2.1 Category: Flammabie gas 8.1 Agustic Toxiy:
Issue wamning-tugh flammabiirty, 22 Ciass: 2 None
air contsminant 02 Wateriow! Toxicity: None
Restnct access 0.3 Biolopical Oxygen Demand (BOD):
Evacuste sres None
§.4 Food Chain Concentration Potentiak
None
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.1 CG Compatibiitty Ciasa: Halogenated 4.1 Physical State (as shipped):
hydrocarbon Liquefied pas
3.2 Formula: CHsCi 4.2 Color: Coloriess
3.3 IMO/UN Designation: 2.0/1063 4.3 Odor: Fainl, sweet, non-sritating; fant
3.4 DOT ID Ne.: 1063 ether-tike
3.5 CAS Regietry No 74-£7-3

5. HEALTH MAZARDS
cansier mask; leather or viny! gloves, goggies or face

sheeid.
52 Sy

9 Exposure: ) Causes nausea, VOMiting, weskness, headache,

high cause mentsl eye
wemors, Cysnosis, convuisions. Contact of bauid with sun may cause frostbite.
5.9 Treatment of Exposurs: Remove 10 fresh arr. Call a doctor and have patent hospratized for
observation of siowly deveioping symptoms.
84 Thresholkd Limit Velue: 50 ppm
85 Short Term Inhaistion Limite: 100 ppm for § min.
88 Toxicity by Ingestion: No! pertinent
67 Late Toxichty: None
88 Vapor (Gas) kritent tetics: Vapors are ing 10 the eyes and throat.
69 Liquid or Solid irritant fetics: NO apps hazard. ically
Dacause it evaporates gquickly. May cause frostbite.
510 Odor Threshoid: Data not available
§.11 IDLH Value: 10.000 ppm

1o the skin

.1

.2
.3
8.4

9. SHIPPING INFORMATION

Grades of Purity: Technical grade; ~Artic”
refrigerant grade

Storage Tempersture: Ambient

inert Atmosphers: No requrrement

Venting: Satety reke!

12 PHYSICAL ARD CHEMICAL PROPERTIES

121 Physical State st 16°C and 1 otm:
Gas
122 Moleculer Weight 50 49
123 Boling Point st 1 stm:
—=116F = —242°C = 249°K
124 Freazing Point:
~=143.9°F = 87.7°C = 175.5°K
12§ Critical Tompersture:
2805°F w 1436°C = 416.8°K
126 Crtical Preseurs:
969 pas = 659 atm = 666 MN/mM*
127 Specific Gravhy:
0.997 81 —24°C (mgd)
128  Liquid Surtace Tension
16.2 gynes/cm = 0.0162 N/m a1 20°C
129  Liguid Water intertacial Tension: (est)
50 gynes/cm = 0.05 N/m st —24°C
1210 Vapor (Gas) Specific Gravity: 1.7
12.11  Ratio of Specific Heats of Vapor (Ges)k
1.25¢
1212 Latent Meel of Veporzation:
1823 Bw/b = 1013 cal/g =
4241 X 0% Jrhg
1213 Meet of Combustionx — 5290 Pw/ib
- —2639 cal/g = —123.1 X 10° J/ag
1214 Mest of Decomposition: Not pertinent
1215 Heet of Solstion: Not pertinent
12.16  Heat of Polymerzntion: Not pertnent
1228 MHewt of Fusion: Data not avaiabie
12.2¢ Limiting Vaius: Dats not svaisbie
1227 Reid Vapor Pressurs: 116.7 paa

NOTES
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METHYL ETHYL KETONE

MEK

53 Treatment of Exposure: INHALATION: remove victim to fresh o, if bresthing is imeguiar of has
$10pPed. start resuscitation and adminisier oxygen. EYES: wash with plenty of watet for at least
15 min. and call physican.

54 Threshold Limit Velue: 200 ppm

§5 Short Term inhsistion Limits: 280 mg/m? for 60 min.

§.6 Touicity by Ingestior: Grade 2; LDse = 0.5 10 5 g/kg (ret)

5.7 Late Toxicity: None

53 vw(m)mmcmmvmum.mmmmmwumpmoq
sysiem f present in high concentrations. The efiect i temporary.

[ 2] Mummmmmmmmm.nwuammm.mawm
remain, may ceuse smartng and reddening of the skin.

£.10 Odor Threshoid: 10 ppm

£.11 IDLM Value: Data not avaiable

pressure-vacuum

—
Common Synonyms Laqued Coloriess Swest odor 6 FIRE HAZARDS 10.  WAZARD ASSESSMENT CODE
;AEK 6.1 Fissh Point 20°F C.C; 22'F O.C. {See Hazard Assssament Handbook)
» ptled L . €2 Flammable Limits in Al 1.8%-11.5% AP-O-R-
Etnyl methy! hetone Fioals and mixes with water. Flammable, #Titating vapor is produced. 63 Fie Extmguishing Agents: Alcool foam, $
dry chemical, or carbon dioxice
6.4 Fire Extinguishing Agents Not 10 be
Used: Water may be inefiectve 11 HAZARD CLASSIFICATIONS
€5 Special Hazards of Combustion
Products: Not pertinent 11.1 Code of Federsl Reguistions:
ssolate anc ‘emove 6.6  Behsvior in Fire: Not pertineri Flammable kquid
Netty loza nea'th a=c D 6.7 ignition Temperature: 961°F 112 NAS Mazsrd Rating for Bulk Water
4.8 Elctrical Haxard: Class |, Group D
E 69 Bumning Rate: 4.1 mm/min.
FLAMMABLE . ’ §.10 Adisbetic Flame Temperature:
F trail oceur. .
asnback slony vapor i may o e Dete it svai
- 1Cam. € caron dioxioe .11 Sroichiometric Al to Fuel Ratio:
Fire Coo expssec cCn v ’ Data not avaiable
6.12 Flame Temperature: Data not available
CaLL FOE MEDILEL AT 1. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: No reacton
irating 10 . nose and thvoat.
[ mh:lgd, -'-'K” nauses, vomiing, headache, dizziness. 12 y with C. [ No
dithcutt g, o loss of reaction
Moy
¢ cpec gve g7 LeiE espralon 7.3 Stability During Transport: Stabie
iUt QhE CXVCE 7.4 Nevtralizing Agents for Acids and
Caustics: Not peninent
75 Polymerixatior: Nol pertinent
Exposure 7.6 inhibhior of Polymertaation:
Not pertment
= ey O waler 7.7 Molar Ratic (Raactant to
YEVE VICUT TUink waler Produﬂ): Daia not available
74 Reactivity Group: 18
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State ot 15°C and 1 stm:
Dangerous to squatic kfe m high concentrations. Liuid
Water May be dangerous il it emers waier intakes. 122 Moleculer Weight 72.11
: “WCidy I5CE. mEE'tt Ent v D vE SRS 123 Bolling Point st 1 st
Pollution NCUYy CLETEICTS C B2 Dy WElET "iares 1762°F = 79.6°C = 382.8°K
124 Freszing Point
—1233F @« —86.3'C = 186.0°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 128 Critioal T .
{See Response Methods Handbook) 21 Category: Flammabie kiqud 0.1 Aquatic Toxicity: 504.5'F = 2625°C = 535.7°K
Issue warming-twgh fismmabilrty 22 Class: 3 5640 mg/I/48 tw/bluegili/TL, /resh 128 Critical Pressurs:
Disperse and flush water 603 peim = 41.0 avn m 415 MN/m?
8.2 Waterfowl Toxicity: Data not available 12.7  Specific Gravity:
3.3 Biological Oxygen Demand (BOD) 0.806 81 20°C (honadh)
214%, 5 days 128  Uquid Surtece Tenslor: No! pertnent
0.4 Food Chain Concentration Potential 129 Uquid Water imeriacial Tension:
None Not perbnent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1210 Vapor (Ges) Specific Gravity: 2.5
3.1 CG Compatibility Cisss: Ketone 4.1 Physicat State (s shipped): Liguid 12.11 Ratic of Specific Mests of Yepor (Gas)
3.2 Formula: CHsCOCH:CHa 4.2 Color: Coloress 1.078
3.3 IMO/UN Designation: 3.2/1183 4.3 Odor: Like acetone; plaasant, pungent 1212 Lateni Mest of Vaporizstion:
3.4 DOTID No. 1183 191 Bw/ib = 106 cal/g =
3.5 CAS Registry No.: 78.93.3 4.44 X 108 Jing
1213 Hest of Combustion: —13.480 Btu/b
= —749) cal/g = —313.6 X 104 J/hg
1214 Hest of Decomposition: NOt pertinent
AZAR 9 SHIPPING INFORMATION 1215 Hest of Solution: (est) —9 Bu/b
5. HEALTH M DS LY - =5 cairg = —0.2 X 10 Jikg
[R] P Organic camsier or 8 Pack: plastic gioves. goggies or face 9.1 Grades of Purity: 995+ % 12.18  Heat of Polymerization: Not perbnent
shieid. 9.2 Slorsge Temperature: Ambient 1225 Heat of Fusion: Dats not svadadle
52 Symp L E Liquid causes #ye burn, Vapor iritates eyes. nose, and throat: 9.3 Inert Atmosphers: No requement 1228 Lmiing Vaiue: Duta not sveilable
can cause navsea, . and loss Of CONSCIOUSNEES. 9.4 Venting: Open (flame arester) or 1227 Reid Vapor Pressure: 3.5 pesaa

NOTES
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METHYL ISOBUTYL KETONE

MIK

—
Common Synonyms Watery hgud Colortess Mild pleasant odor 6. FIRE HAZARDS 10.  HAZARD ASSESSMENT CODE
4 z-wn:r“vor:' 8.1 Flash Point: 73°F C.C.. 75°F O.C. (See Hazerd Assesement Hendbook)
WIBK ey . 62  Fiammable Limits In Al 1.4%.7.5% A-P-O-T-U
Heuone Fioats and mixes siowly with water. Flammabie, Imilatng vapor is €3 Fire Extinguishing Agents: Alcohol foam
Isopropylacetone produced. cal ) )
MIK Ory chemical. or carbon dioxide
6.4 Firs Extinguishing Agenis Not to be
Stop discharpe if possibie. Keep people sway. Used: Waler may be inetiective 11. HAZARD CLASSIFICATIONS
Shut off sgruwon sources and call e :‘W‘m . €5 Special Haards of Combustion
Sty upwing and use waier spray 1o “RNOCK N vapor 3 11.1 Code of Fi
Aved contact wah b aG vapOr Products: Imitsting vapors are generated m" ederal Regulations:
isotate and remove discharged matenal whet hasted. bsted
Notity loca! health and polivtion contro' agencies &6 Behavier in Fire: Vapors may tavel a 112 MAS Hazard Rating for Bulk Water
considerable dstance and ignite
FLAMMABLE €.7 ignition Temperature: B54'F
LE.
Flashback vapor trail may occur. 63  Emctrical Hazard: Class 1, Growp O
Vapor may H ignited in an enciosed area. 4.9 Burning Rate: Data not availsbie
Wear goggles and self-conanec bresthing apparatus 6.90 Adisbatic Fh 1
Extinguish with ory chemical. sicoho! joam. ot carbon dioxide Data ! emperature
F' Water may be mneflecive on fre ' not available
ire ! exposed contaners with walet 6.11 Stoichiometric Air to Fuel Ratio:
Dais not svailsble
6.12 Flame Tempersture: Data not available Hhaman Yomcfty ... 2
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: No reaction
Wriating to eyes, nose end tvoat
nim'mu,-mum of loas of cor 72 y with C No
Move 10 fresh s - . 188Chon
H breathung has siopped. grve arufitia’ iespirauon
i} brenvmx 15 gthcu't. grve oxygen 73 Stablity During Trensport Stable
7.4 Neutrsiizing Agents for Acids and
uouiD Caustics: Not pertinent
sl 10 skin and eyes. ‘
Harmiul if swaliowsd. 7.5 Polymerization: Not pertinent
EXPOSUFC Femove contamingtec cicthing enc shoes 7.6 inhibltor of Polymerization:
Fiush aftected areas with pienty of weier Not perinent
IF IN EYES. hoid eyeics oper nc fiush w1 Dienty cf water
IF SWALLOWED anc victrn 1s CONSCIOUS. nave victum. dnnk water 7.7 Molsr Ratio {Resctant 10
or Milk Procucty: Deta not svailable
7.8 Reactivity Group: 18
12, PHYSICAL AND CHENICAL PROPERTIES
121 Physicsl Stste ot 15°C and 1 stm
Etiect of low concentrations on 8QuElc Me is unknown. Liquid
Fouling 1o shoreline.
Water May be dangerous f it enters water intakes ::j Molecular 'ﬂ 100.18
Soling Point stm:
PO"U"O" Netrty local hea'th anc wiidhie oMicials 241.2°F = 1162 = 389.4°K
Notrty operators cf nearby water (niakes 124 Freezing Point
—=119'F = —84°C w 189°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 ¢ T
(Boe Responee Methods Handbook) 2.1 Category: None 8.1 Aquatic Toxicity: Dats not available 568.9°F = 208.3°C = 571.5°K
warming-hgh fiammabiiry 2.2 Ciass: Not pertinent 8.2 Wateriowl Toxicity: Data not available 124  Critical Pressure:
Evacuste area 8.3 Biclogical Oxygen Demand (BOD) 475 pait = 32.3 8im = 327 MN/m
Daperse and flush (theot.) 1.8%. 0.5 day; (theor.) 12%, 5 12.7  Specific Gravity:
days 0.802 &t 20°C (hqusd
8.4 Food Chain Concentration Potentist 128  Liquid Surtace Tension:
None 23.6 dynes/cm = 0.0236 N/m a1 20°C
12.0  Liquid Water intertacial Tension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 15.7 oynes/cm = 0.0157 N/m @1 22.7°C
3.1 CG Compatibility Class: Keione 4.1 Physical State (as shipped): Liqund 1210 Vapor (Gas) Specific Gravity:
3.2 Formuia: (CHs)rCHCH:COCHa 42 Color: Coloriess Not pertnent
3.3 WO/UN Designation: 3.2/1245 4.3 Odor. Plessant: miid, charsctenstic; sharp; 1211 Ratio of Specific Heats of Vapor (Gas)
3.4 DOT ID Ko 1245 non-resicual; ketonic 1.061
3.6 CAS Registry No: 108-10-1 12.12 (atent Heat of Vaporizstion:
149 Blu/lb = 825 cal/g o
3.45 X 10% J/hp
12.13  Heat of Combustion: (esL)
5. HEALTH HAZARDS 8. SHIPPING INFORMATION —;:"2‘:0'90?37; —5.800 cal/g =
81 P E Organic canister or air pack: rubber gioves; gopgies or tace 9.1 Grades of Purity: 95+ % 1214 Heat of Decomposition: Not pertnent
sheaid. 92 Storage Tempersturs: Ambiert 12,16 Hest of Soktion: (es1) —§ B/
§2 Sy f 9 Vapor causes imitation of eyes and nosa; high concentrations 9.3 inert Atmosphere: No requrement = —5cal/g = —02 X 10 J/kg
cause anesthesis anc depression. Liqud dries out skin and may Cause dermatitis; irmtates eyes 8.4 Venting: Open (lame arester) or 12.16  Hest of Polymerizetion: Not perunent
but does not njure them. prossure-vacuum 1226 Hest of Fusion: Deta not svaiable
5.3 Treatment of Exposure: INHALATION: remove 10 fresh aw, give artificial respiration if nesded; call 1226 Limiting Vahos: Dala not svaiadie
8 doctor. SKIN OR EYES: wash syes thoroughly with waler, wash skin with water until irritation 12.27 Resd Vapor Pressurs: 0.8 peia
$10ps.
6.4 Threahoid Limit Vaiue: 50 ppm
55 Short Term inhslation Limia: 100 ppm for 60 min.
£6 Toricity by ingestion: Grade 2 LDso = 0.510 5 g/kg (raf)
§.7 Late Toxicity: None
.8 Vapor (Gas) irritant Characteristics: Vapors cause 8 sight smarting of the eyes or respiralory
system il present in high concentrations. The effect & lemporary.
59 Liquid or Solid irritant Characteristice: Minimum hazard. it spilied on clothing and aiowed 10
remmain, mey cause SMartng and reddening of the skin.
§.10 Ocor Threshold: 0.47 ppm NOTES
5.1 IDLN Value: Dats not avaiatie
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MINERAL SPIRITS

MNS

Watery ki Coloriess Gasoline-tke odor 6. FIRE HAZARDS 10.  KAZARD ASSESSMENT CODE
&1 Flash Point 105—~140°F C.C., depending (See Hazard Assssament Handbook)
on grede ATV
Flosts on water. 82 Flammable Limits in Al: 0.8%-50%
63  Fire Extinguishing Agents: Foam, carbon
dicudde, dry chemical
Siop dracharge # possible 6.4 Firs Extinguishing Agents Not to be 11 HAZARD CLASSIFICATIONS
Cal twe - Used: Do not use sraipht hoss waler
Avoid contact liquid. ) syeem. 111 Code of Fadersl Reguistions:
isolate and remove discharged material. Combusable bepdd
Nouty local heaith and pokution Control agencres. 65 Specil Hazards of Combustion
Products: Not pertinent 112 NAS Hazard Rating for Bulk Water
. €8 Behavior in Fire: Not perinent s ""':""""""""'W
47 ignition Tempersture: 540°F Hazard Classification:
gummd:.m'.w dry chemical, foam, or carbon dioxide 43 Electrical Hazard: Not pertinert
Cool exposed CONAINers with water. ' 69 Bumning Rate 4 mm/min.
N 410  Adiabatic Fleme Temperature:
Dsta not availabie
Fire €11 Stoichiomewric Al to Fusl Ratio:
Data not svallabie
612 Flame Temperaturs: Deta not svalable
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
uouo 7.1 Reaclivity With Water: No resction
N et 12 wn No
ﬁrl.:mon" eon.l:m-nllod ﬁo:\gwlmm nhlou. reaction
sh aHlecied atess wil N wales, 13 mm'mw
T T e ERSEIOUS, fave voum Gk wator 74 Neutraking Agents for Acide and
of milk. Coaustics: Not pertinent
DO NOT INDUCE VOMITING. 7.5 Polymertzation: Not pernent
Exposure 7.8 inhibitor of Polymertzstion:
Not pertinent
7.7 Moler Astio {Reactsnt to
Producty Dats not svaiable
7.3 Resctivity Group: 33
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 stme
Effect of low concenystions on aquaic Me is unknown. Uuidd
Water R e oroue i i onters waier rtakes. Th2 Moleclr Welgt: Mot parier
1 BoMng at1atm
Pollution Nolily locat health and wildiite officials. 310—395°F
Noufy operators of nearby water intakes. - 154—202°C = 428—4T5'K
124 Freszing Point Not peranent
1. RESPONSE TO DISCHARGE 2. LABEL L. WATER POLLUTION 125 Criucal Temperaturs: Not partinent
(See Resp 21 Category: None 8.1 Aquetic Toxicity: Dats not avalable 124 Critical Pressurs: Not persnent
Mechanical contenment 22 Clsas: Not parsnent 82 Watsrfow! Tonicity: Dala not svailsble 127 Specific Gravity:
Should be removed 5.3 Biological Oxygen Demand (BOD) 0.78 st 20°C (lquich
Chemical and physical reatment 8%, 5 days 128 Uquid Surtace Tension: Data not svadable
L4 Food Chein Concentration Potentiat 129 Uiquid Waler intertacial Tenslon:
None Data not svaiabie
1210 Vapor (Gas) Specific Gravity:
Not periinent
3. CHEMICAL DESIGNATIONS & OBSERVABLE CHARACTERISTICS 1211 Ratio of Specific Heats of Yapor (Gaa}
11 co Class: 41 Physical State {se shipped): Liguid {est) 1.030
Hydrocarbon Mixtures 42 Color: Coloriess 1212 Latent Hest of Vaportzstion:
32 Formula Not applicable 43 Odor: Like gasoine Dela not svailable .
33 IMO/UN Deslgnation: 3.3/1300 1213 Hest of Combustion: Data not svalabie
3.4 DOT 1D Ne: 1300 12.14 teat of Decomposltion: Not pertnent
38 CAS Regiatry No.: Deta not evailable 1215 Mest of Sokstion: Not perinent
12.16  Heat of Polymerization: Noi persnent
1225 Hest of Fusion: Deta fot available
S HEALTH HAZAROS 9. SHIPPING INFORMATION 1228 Limiting Vahue: Dats n0t vaiadie
1227 Reid Vapor Pressurs: 0.13 psa
51 Perscnal Protective Equipment Plastic gioves; goggies or face shield (as for gasolne). 9.1 Grades of Purtty: Various grades
52 & f INHALATION: miid irritation of respiratory ¥ract. ASPIRATION: available. 70-100% of the materiais are
m.wmnwmmummmmm derived from pewoleum, and 0-30% are
axciement followed by depression. INGESTION: imitation of stomach. y e
3 Tmndwwrn&mmnmu.mmmmm and 1oluene. Flash points vary with the
wmu-m.msmumrmmmwmmm ®act composition but ve usually
wnﬁ&mmmmum.smtmmwmnww above 100°F.
weler. 92 Storage Tempersturs: Ambient
5.4 Tiweshold Limit Velue: Data not svallable 9.3 Inert Atmosphers: No requirement
8.5  Short Yerm inhaiation Limitc 4000-7000 ppm for 60 min. 9.4 Venting: Open (flame arester)
56  Toniclty by Ingestion: Grade 2; LDse = 0.5 10 $ g/kg
&7  Late Toxicity: Deta not evallable
s vwm)mmvmnmmunmwmt
£9  Liguid or Solid kvitant Charscterietics: Minimum hazard. #f spiled on closhing and silowsd o
Mmymmmmunm
$.10 Odor Threshoid: Data not sveailable
811 (DL Yalus: Data not avallabie NOTES
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NICKEL

CHLORIDE

NCL

Common Bynonyms Sokd Green Odoriess 6. FIRE HAZARDS 10. NAZARD ASSESSMENT CODE
Necxel chionde hexshyorale 6.1 Flash Point Not flammable (Boe Hazard Asessement Hendbook)
ey 62 Flemmabia Limits In Air. Not flammable 8s
Smks and maaes with water. €3  Firs Extinguishing Agents: Not perbnent
6.4 Fire Extinguishing Agents Not to be
Nt perti
Avosc COMACt with, SOIC BNO Gus: keer people away 6.5 Speciel Hazards of Combustion 11. MAZARD CLASSIFICATIONS
Stop discharge if possibie ' Products: Not pertinerit
Isolate ARG remove drschargec malernal 11.1 Code of Federal Reguistions:
Notty loca! neall; anc polighion centrol agencees 64 Behavior in Fire: Data not available ORM-E
.7 ignition Temperaturs: Nol pertinen
64 Eiwctrical Hazard: Not persinent 112 NAS Hazard Reting for Bulk Water
69 Burning Rete: Not pertinent Transportetion: Not bsted
$.10 Adisbetic Flame Tempersture: 113 NFPA Mezard Clessification:
Not fismmable Data not available Not listed
6.11 Stoichiometric Alr to Fuel Ratic:
Dats not availabie
412 Fame T ]
Fire ‘smpersture: Deta not avaiable
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
DUST
Iriabng 10 wyes, nose and throat 7.1 Reactivity With Water. No reaction
I ichaled will cause cougheng of aifficult bresthng. 72 Rasactivity with Common Materials: Data
# e eves holC evends oper anc 1hss™: with: plenty o wate! nol available
i breatning has slopPec give enimcig respirraton 7.3 StabMity During Traneport Stable
! °’°‘D‘"’“9 # oheutt grve oxyge 7.4 Neutrsiizing Agents for Acids snd
Irritabng 16 skin and eyes. Caustics: Not pertnent
it swaliowed witl Causa nsuses and vomiting. 7.8 Polymerization: Not pertinent
EXPO‘UI’G Remove contaminated clothing anc shoes 7.6 inhiblior of Polymerization:
Fush ateclec g-eas wir piedly 0! waler Not pertinent
IF IN EYES nholg hoe open BnC flush with plenty of wier
IF SV\ALLOW;: ::vg w:hrs 15 C:‘\"SUCIOSS RavE viCLI Gnns waler 0f min 7.7 Molar Retio (Resctant to
IF SWALLOWED ang victim. 1t UNCONSCIOUS OF RAVING SONVULBIONS Product) Data not available
@c netning excep! keep vICUT warm 7.0 Resctivity Group: Deta not
12 PHYSICAL AND CHEMICAL PROPERTILS
121 Physical State ot 15°C and 1 atm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Sokd
May be il it enters water miakes.
Water ay be dangerous if it enters water 122 w 277
Pollution Notty loca: heaith ang wildute oticiais 123  Boling Point st 1 atm: Not
Notty opetgtors of nearby waler imizkes 124 Freazing Point Not pertnent
125 Critical Temperature: Not perbnent
128 Criicel Pressurs: Not persnem
. Ri LABE/
1. RESPONSE TO DISCHARGE 2 L % WATER POLLUTION 127 J
{See Responss Methods Handbook) 2.1 Category: None 8.1 Aquatic Toxicity: 3.55 a1 15°C
Duperse and fiush 22 Clesa: Not 250 mg/1/°/minnow 128 Liguid Surtsoe Tenslor: Not pertinent
fundulus /survived /salt witer 129 Liquid Water interfaciel Tension:
5.18 ppm/96 tw/tathead NOt persnent
mnnow /TL,/sot waler 1210 Vapor (Gas) Specific Gravity:
42.4 ppm/ 86 tr/tathesd Not persnent
minnow/TLy /hard water 1211 RAstic of Specific Hests of Yapor (Gas)
. “Trme percd nol specifed Not pertinent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 82 Waterfowi Toxichty: Dats not avaiabie 1212 Laternt Hest of Vaporiastion:
3.1 CG Compatibitity Ciass: No! hsied 4.1 Pnysical State (as shipped) Soid 0.3 Biological Oxygen Demand (BOD): Not pertnent
32 Formuia: NiCiy 6H:0 4.2 Color: Green None 12.13 Hest of Combustion: Not pertinent
1.3 IMO/UN Designation: Not hsied 4.3 Odor. None 8.4 Food Chain Concentration Potentiak: 1214 Heat of Decomposition: NOt pertnent
3.4 DOTID No.: 1378 None 12.18 Hest of Sohstion: 2.2 Buw/b
3.5 CAS Registry No. 7718-54.9 = 4.9 cal/g = 021 X 10° J/kg
1210 Mest of Not pertnent
12.26 MHest of Fusion: 142.5 cal/g
1228 Umiting Vaiue: Dela not availabie
S. HEALTH MAZARDS 9. SHIPPING INFORMATION 1227 Meid Vapor Pressurs: Deta rot svadable
5.1  Personal Protective Equipment: Goggles Of face shwid; proteciive gioves; Bu. Mines approved 0.1 Grades of Purity: Technical, 89+ %
respwaior, Protective Ciotreng. 92 Slorsge Tempersture: Ambent
82 Y F o E 3 of dust causes IMMation of NOSe and Twoat ingesbion $.3 inert Atmosphere: NO requvement
causes vomiting. Dust ¥Tiiales eyes and My Cause CermaTs in COMACt with skin. 9.4 Venting: Open
53 TmmmﬁwlNNAuT'ON:nmwhuh:‘r,qmnm!ummonﬁw-m
been severs. INGESTION: give large amount of water EYES: tiush with pienty of water for at
logst 15 min SKIN: flush with water.
5.4  Theeshold LimH Value: 0.1 mg/m® (a5 nickel)
$5 Shorl Term inhsiation Limits: Data nol availsbie
54 Toxichy by Ingestion: Grade 2; LDss = 0.5-5 p/kg
8.7 Late Toxicity: Possidie ung cancer
§.8  Vapor (Gas) iritert ‘stics: Deta not
59 Uquid or Solid rrmant i Deta not
§.10 Odor Threshoid: Deia not available
§.11 IDLH Value: Dets not svailable
NOTES
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SN S

L]
OILS: DIESEL oDs
Common Synonyms Oy It Yeligw-brown Lube or kel o odor &  FIRE NAZARDS 16 MAZARD ASSESSMENT CODE
2::.';3 61 Flash Peint (1-D) 100°F C.C: R0) 125°F (o0 Haxard Assssement Handbook)
Fioats on water. C.C. A-TU
" 8§32 Fiammable Linite In Al 1.3-60 vl %
63 Fire Extinguishing Agents: Dry chemical.
foam, of caston dicside
Stop echarge o possiie 64 Fire Extinguishing Agents Not %0 be 1L  HAZARD CLASSIFICATIONS
e e & Used: Water may be ineflecive
laoiate and remove dracharged matecial. &5 Special Hazards of Combustion 1.1 Cods of Feders) Reguistiona:
Nouty iocal heaith and polDON CONYO! SQENCIeS. Products Not pertinent Combustibie Souid
64  Behavior In Fire: Not pertinent 112 NAS Hazard Rsting for Bulk Water
- &7  ignition Tempersture: (1-0) 350-825°F Tronsportetiors Not listed
[2-0) 490-548°F 113 NFPA Mazard Classificetion:
Combustible.
wmmw,m«mm‘ 68 Blectricel Hazsrt Nol pertinent Catogory Clssification
Watel may be ineffective on fre. 49 Buming Rate: 4 mm/man. Fiealth Hazard (BW8) . O
N Cool sxposed contaners with waler. 810 Adiahatic Flame Temperstre Flammebilty (Red)...——— 2
Dela not sveitable Pesctvity (Yolow) — . O
Fire 611 Stolchiometric Alr %o Fusl Rstic:
Deta not avaliable
6.12 Flame Tempersture Data not avaiable
CALL FOA MEDICAL AID. 7. CHEMICAL REACTIVITY
Lo 7.1 Resciivity With Water: No reaction
oy [y 12 whn o
?hun ."CDI'I.‘ I.d-m plonrylgid ates. reecton
veas -Of .w .
PN EYES. hold syeuds open and Nush with plenty of water. 7.3 Stabllity During Traneport: Stsbie
IF SWALLOWED and wcom @ CONSCIOUS, have wctm dnnk water 74 Neutraitzing Agents for Acids and
ok,
DO NOT INDUCE VOMITING. 15 Powmermmon wuamm
Exposure 74 nhibitor of Polymertstion:
Not perinert
7.7 Moler Ratio (Reactant o
Product: Osta not svailable
74 Rescivity Grougs 3
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1
0 10 squetic e In high conCentrasons. Ligud
Water &vu:u.:wilmmm 122 Molecular Weight Nol peranent
Poliution Notity iocal health and widile officils. 123 Boling Fome w1 st
Natify operators of Nearby water ntskes. e TC = S1—817°K
L RESPONSE 70 DISCHARGE 2 e L WATER POLLUTION ool ol
(See Responee Methode Hendbook) 21 Catagory: None 81 Aquatic Tomicity: - =18 10 —34°C = 255 10 239°K
Mechanical comainment 22 Ciess Not pertnent 204 mg/1/24 te/psvenie American 128 Critical Temperature: Not pertnent
Should be remaved shad/TL,/san weler 126 Crivcal Pressure: Not parsnent
Chemical and physical trestment 12 Waterfow! Toxicity: > 20 mi/kg 127  Specific Gravity:
/LDse/mallards 0843 at 18°C (hquid)
0.3 Biclogical Oxygen Demand (BODX 128 Uquid Surfece Tension:
Data not available {osl) 25 oynes/cm = 0.025 N/m ot
2.4 Food Chain Concentrstion Potential: 2°C
3. CHEMICAL DESIGNATIONS & OBSERVABLE CHARACTERISTICS None 129 Liquid Weter inbertacial Tenelon:
31 Ca Class: 4.1 WMMMM H.)SOWM!-0.0GNIMHWC
Hydrocarbon Mbxtures 42 Color: Light brown 1210 Vapor {Gae} Specific Grevity:
32 fFormuls Not applicable 43 Odor: Like fust ol Not pertinent
2.3 MO/UN Designstion: 3.1/1270 1211 Ratio of Specific Hests of Vapor (Gask
34 DOT ID Ne: 1270 Not pertinent
3.5 CAS Regiety Nou Deta not svellable 12.12 Latent NHeet of Vaporization:
Not perenent
12.13 Hest of Combustiors —18.400 Bw/b
5. HEALTH HAZARDS 9. SHIPPING INFORMATION = =10.200 calig = 420 X 10° J/ng
1214 Hest of Decompoaltion: Not pertnent
&1 P d Goggles of face shieid. 9.1 Grades of Purity: Diesel Fusi 1-0 (ASTMY Y215 Hest ot Soksion: Not persnent
2 Sym F ¥ houid s d. an d of bowel Disssl Fusi 2.0 (ASTM) 1216 et of Polymertzation: Not persnent
will oca. ) 92 Storage Tempersiurs: Ambient 1225 MHest of Fusion: Data not svadabie
(£} rmdwmemnmvmmmmw.mmm 9.3 Inert Atmosphers: NO requirement 1228 Linvting Vaiue: Data not avadabie
ud-h.EYE&nmmenﬁu-Mduuunuh-n|5m 8.4 Venting: Open (fame srester) 1277 Reld Yapor Pressurs Ynes
[ Y] Threahold Limit Valus No singis TLV appiicable.
(¥} mrnmu*onmm
se TM"WW!;LDA.-SIHSW
87 Lot Texicity: Dsta not sveilable
(¢ ) vwmpmmvmmnmmdnmum
systom i present in high The eftect is Y.
. M-wmmmmuﬂammuumn
mna—mwmuum
(8] Odor Threshokt Dsts not aveilable
511 IDLH Yelue: Dats not svaieble
NOTES
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OILS, MISCELLANEOUS: LUBRICATING

oLB

Ody fipid Yolow-trown Lube o odor & FIRE HAZARDS M. HAZARD ASSESSMENT CODE
6.1 Flash Point 300°F C.C. (Soe Hazard Asstsoment Handbook)
42 Flanmabie Lisits In Alr: ATV
Floats on waler, Dels not aved
6.3  Fire Extinguishing Agenta: Dry chemical,
foam, or carbon dioxide
Siop discherge f posibie. 8.4 Fire Extinguishing Agents Not 1o be 1L HAZARD CLASSIFICATIONS
m‘;mucl-mimid Used: Waler of foam may cause frothing.
i R, 5 e T | 1 et e
Nouty local health and pobution convol agencies. Products: Not pertinent
68 Behavior in Fire: Not pertinent 112 NAS Hazerd Reting for Bulk Weter
67 Ignition Tempersture: 500°F-700°F " ":’:"""""ﬂw
Comuatte. o crhon s byfiwioyloapidinlopiny
Walel may be ineffectve on fre. ’ 6.10 Adiabetic Flame Tompersture:
Coot contaners with water. Duta nol aveilable
LY Fire 811 Stoichiometric Alr 10 Fuel Retio
Deta not avallable
412 Flame Temperature: Data not aveinbie
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
”M“m ;Jl Rmmwmmm
Nnmm No
ey s oo e —
sh alfeCied 87848 waler 73 Stabinty During Traneport Stable
A E‘Wiﬁ%w"zs’::“:‘zr . c"é‘&"s'éﬁ"ou"é"ﬂf.'"v:'u:m water 74 Neutraizing Agents for Ackds and
Caustics: Not pertinenm
DONOT INDUCE VOMITING. 7.5 Polymertzation: Nol perinemt
Exposure 7.4 Inhibitor of Polymertzation:
Nol parsnent
7.7 WNoler Ratio (Resctant to
Producty Deta not svalabie
7.8 Reactivity Group: 33
12 PHYSICAL AND CHEMICAL PROPERTIES
12,1 Physical State ot 15°C and 1 st
Evhcl dbb- CONCENUAtoNs ON aquabc e is unkNCwn. Licgid
Water mdnno-tullmmnwm 122 Molecular Weight Not parinent
Pollution 129 Boling Polnt at 1 st Very hagh
local health and wildiife officials. 124 Freezing Point: Not pertinent
Nolfy oparators of nearby water nlakes. 128 € 7 Not
128 Critical Pressurs: Not pertinent
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 127 Speciic Gravity: fest)
(Se¢ Response Methods Hendbook) 2.1 Category: None 0.1 Aquatic Toxiity: Data not svadadie 0.902 81 20°C (iquich)
Mechanical comanment 22 Class: Not parsnent 82 Wsterfow! Toxicity: Dets not sveiatie 128 Uquid Burtace Tenslor
Should be remaved 8.3 Biological Oxygen Demand (300X 38-37.5 gynes/cm
Chemical and physical Festment Dsts not avaiabie = 0.096—0.0375 N/m at 20°C
8.4 Food Chain Concentration Potentiek 129  Liquid Water iviertacial Tension:
None 33—54 dynes/cm = 0.033—0.054 N/m
" 20C
L CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERTSTICS 1210 Vaper (Gon) Spociti Gravh:
1 ca Clasa: M 4.1 Physical State (s shipped): Liquid 1211 Astio of Spucific Hests of Yapor (Gesk
Hydrocarbon Mixtures 42 Color: Yellow fluorescent Not persnent
32 Formuia: Nol applicable 43 Odor: Charsclenistic 1212 Latert Nest of Vaporization:
3.3 INO/UN Designetion: 3.3/1270 Not parinent
14 DOT ID No.: 1270 12213 Mest of Combustion: —18.48¢8 Ba/D =
3.5 CAS Registry No.: Data not available —10,270 cal/g = —429.98 X 10° J/kg
1214 Nest of Decomposition: Noi pertnent
12.15  Heat of Sokution: Not partnent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1216 Haat of Polymerizatior: Not pertnent
1225 Mest of Fusion: Dets not aveiadie
81 Personal P mm«umm 8.1 Grades of Purity: Various viscosities 1220 Limiting Vadue: Deta Nnot avadable
&2 L WGEST'ON minimal gas wact 3.2 Storsge Temperature: Ambieni 12.37 Meid Vapor Pressurs: Dels not avaiable
demmm Mmmmymmhmmm 33  Inert Atmosphere: NO requirement
but may become Mare severs several hours Afler &xposre. 5.4 Venting: Open (flame arvesisr)
[E] rmmuwwsmnmwammmmm
y not delayed of y imitation can be detectad by senal
Ml-«yn.EYEs wash with Copious quantity of waler. SKIN wipa oft and wash with 3069
and waler,
54 Threehold Limit Value: Data not evalable
&5  Short Term inhalation Limits: Data not availsble
58 Touicity by Ingestion: Grade 1; LDss = § 10 15 g/hg
L7  Lsts Toxicity: Deta not aveilsdle
[ ¥] vw(o-)mmcmmauvman.mmunmamw-m
oysiom ¥ present in high The eftect is
& ] Muwmmmmnwmmwmn
romain, may CAUSe SMANing and secidening of the skin. NOTES

510 Odor Threshold: Deta not available
511 IDLN Yelus: Data not svailsble

JUNE 1985



Y PRSI U SEUTIDURS ST Y

e

OILS, MISCELLANEOUS: PENETRATING

oPT

Oty bquid Yolow Motor ol-thke odor S FIRE HAZARDS 1. NAZARD ASSESSMENT CODE
61 Flash Point 205'F {Boe Hazard Assssmment Hendbook)
62 Fiammable Limits in Al: A-TU
Floats on water. Deta rot avelable
63 Fire Extinguishing Agents: Foam, dry
chemical, or carbon dioxide
wmo-lpoubh 64  Fire Extinguishing Agents Not ¥ be 1L HAZARD CLASSIFICATIONS
Av;mw Used: Waler or 108 mey causs irolhing.
o amove Sacharged materil. &5 Speciel Hexards of Combustion 111 Cods of Federsl Reguistions:
Nobiy locsl heaith and pollution Control agencies. Products: Not pertinent Not hsted
56 Behavior In Firec Not perinent 112 NAS Haxard Raling for Bulk Water
- &7  ignition Tempersture: Daia not avaleble Transpartation: Not feisd
68 Electrical Hezard Not pertinent 113 NFPA Mazerd Classifications
‘with foam, dry chemical, of cavbon diide. 69 Burning Rate: Deta not aveladle Not feted
Waler may be ineltective on fire. 610 Adisbetic Flame Temperature:
N Data not avellable
Fire 6.11 Stoichiometric Alr %0 Fusl Rato:
Omta nol evailable
8.12 Flame Tomperstae: Dats not svalable
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
oo 7.1 Resclivity With Water: No resction
B oo g 12 y with N
Remove contanwnated m‘dlho‘:a reaction
m@cg'ﬂﬂ.ﬂfm If‘;d mh.v'm plenty of water. 7.3 Stabiiity During Traneport Sisbie
IFSWAL_LKOWEDunncnm-Q)NSClOUS. have wvictm dank waler 7.4 Neutrsitzing Agents for Acide and
or milk Caustica: Noi partinent
DO NOT INDUCE VOMITING. 25 Pobymartastion: Net pertnert
Exposure 74 Inhibitor of Polymertzation:
Nol pertinent
7.7 Mol Ratio (Reaciant o
Product): Data not avaliebie
74 Reactivity Group: 33
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State ot 15°C and 1 stmc
En-ddbmwnmmmmhm Uuid
Water mwuiumnum 122 Noleculer Weight Not pertnent
Pollution : L 123  Soling Point a1 1 sta: Very high
mglnmlm:w inu:'n. 124 Freszing Paint Mot pertnent
12§  Critical Tempersture: Nol perinent
128 Critical Pressure: Not persnent
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 127 Specific Graviy:

{See k) 2.1 Category: None 8.1 Aquatic Toxicity: Data not avaiiable 0.8081 at 20°C (Nquid)
Machanical containment 22 Class: Not pertinent 82 Waterfowl Toxicity: Data not avaiable 128 Liquid Surface Tension: '
Should be removed 13 Biological Oxygen Demand (BOOX 20.8 dywme/cm
Chemical and physical treatment Data not avsiable - 0.0208 N/m ot 24°C

8.4 Food Chain Concentration Potentist: 129  Liguid Water intertacial Tension:
Nons 5.5 gynes/cm = 0.0055 N/m &t 22°C
1210 Vapor (Gas) Specific Gravity:
Not perinent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1111 Ratio of Specific Hests of Vapor (Gasx
3t ca Mty Class: 41 Physical Stuts (s shippedy Liquid Not persinent
Hydrocarbon Motures 4.2 Color: Yelkowsh 12.12 Lateat Hest of Vaporization:
32 Formuiax: Not applicabie 4.3 Odor: Like motor ol Not periinent
3.3 O/UN Designation: 3.3/1270 1213 Hest of Combustiorn: (est)
3.4 DOT D No= 1270 —18,000 Bu/B = ~-10.000 cal/g =
3.5 CAS Regletry No: Daia not svaiable —420 X 10° J/hg
1214 Heat of Decomposition: Not pertinent
1215 Hest of Solution: Not parinent
§. HEALTH HAZARDS 9. SHIPPING INFORMATION 1218 Hest of Pelymertations Not partinent
N . 1228 Hest of Fusior: Duta not avadable
.1 mmuum 0.1 Grades of Purity: Commercis! 1228 Limiting Yahse: Daia not svailable
62 8y L Liquid may irritate stomach and increase frequency of bowsl 8.2 Stornge Temperature: Ambisnt 1227 Mekd Vaper Prossurs: Daia not available
movements. 2.3 Inert Atmosphers: No requirement
3 rmmovwmcsstmmmnnmuamammm. 8.4 Venting: Open (flams srester)
ASHMTDMM&MW“MWMM“IMEYE&
mmm-mudm.snmmw.uuhmmwnm
54  Threshold Limit Value: Data not available
$.5 Short Term inhalation Limiis: Dala not svaliabie
58 Toxicity by Ingestion: Grade 1; LDse = 5 10 15 g/kg
£7 Late Toxicity: Data not available
a8 Vw(ﬂn)mmhoalwlmmdhmamw
system il present in Nigh The effect is Y-
(1] Mummwmmuwmmwmn

6.1

Mmmmwmmdm
£.10 Odor Threshoid: Data not available

1 10LH Vaiue: Data not aveilable

NOTES
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PETROLEUM NAPHTHA

PTN

Common Synonyms Lauad Coloriess Gasokne odor 6. FIRE HAZARDS 10. MAZARD ASSESSMENT CODE
Petroleum sotvent ¢.1 Fiash Point 20°F (approx) C.C. (Soe Hazard Asesssment Hendbook)
. 62 Flammaeble Limits in A 0.9%-6.0% A-TU-V-W
Fioats on water. Flammabie vapor is produced. 43 Firs Extinguishing Agents: Foam, carbon
dioxde, or dry chemical
6.4 Fwe Extinguishing Agents Not 1o be
Slop Ghscherge @ POSSIDIE. Keer peopie awdy Usad: Water may be inefiective. 11. HAZARD CLASSIFICATIONS
Shut off ipnitior sources BNC cal tire oepeTment 65 Specisl Mazards of Combustion
S1ay UPWING NG USE waie’ sDrBy 10 'KNOCk DOWN' VEDO' » 11.1 Code of Federsl Regulstions:
Avoytc contst! with IQuo Not pertinent Flamemabie b
[50iale BNC 1EMOVE AISCHE’QeC METEna: 6.8 Bohavior in Fire: Not pertinertt bqued
Noty ioce' heat 8nc poliJtior COMIO! BQENCHes 67 ignition Tempersture: 450°F (approx.) 112 NAS Hazard Rating for Bulk Water
€0 Elsctricsl Hazerd: Not pertinent Transportation: Not sted
e 69 Buming Rate: & mm/min. 113 NFPA Hazsrd Classification:
- Not sted
Filashback nmo:“, trait may ocqar. €10 Adisbatic Fiame Temperature:
Yapor may & # ignited in an enciosed aree. Data not evaiabie
Extnguis™ wat fpam 07 Chemics. O C&Tbon dienge 6.11 Stoichiometric Air to Fusl Ratio:
Coo! exposec contane’s wi~ water Data not avai
Fire £.12 Flams Tempersture: Dats not svaiable
ChaL. FOF MEDICAL A0 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: No rescton
Nol inritating 10 eyss, nose, or throal. 72 y with C. No
H.rm:a L} lowed. »
i wwall A
IF SWALLCWES gnd vici = is CONSTIOUS. have wich driny. wate? 7.3 Subiity During Transport: Stable
o miln 7.4 Neutrsilzing Agents for Acide and
DC NOT INDUCE VOM TING Caustics: Not pertnent
7.5 Polymerastion: Not pertinent
Exposure 7.6 innibitor of Polymertzstion:
Not pertment
7.7 Molar Retic (Reactant 1o
Product) Daia not avaiable
78 Resctivity Group: 33
12 PHYSICAL AND CHEMICAL PROPERTIES
121  Physical State st 15°C and 1 stm:
Emc\mmwmm Lons On aQuUAtc ke is LNKNOWN. o
ouling 10 Shor 5
Water May be dangerous f it enters walec intakes. 122 Moleculwr Weight Not pertnent
Poliution 123 Bolling Point at 1 st
Nolty I0Ce NEE!” BNC witis cHIDias 207.0°F = §7.2°C = 370.4°K
Nott OPETEIC'E Cf NEpTr- wi'er mlenes 124 Freezing Point Not pertnent
125 Critical Tempersture: Not pertinent
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 128 Critical Preseurs: Not perbnent
(Goe Respones Methoda Handbook) 2.1 Category: Fiammabie iyad 8.1 Aquatic Toxicity: Data not availabie 1”7 d
Issue warning-nigh flammability 2.2 Cless: 3 82 Waterfow! Toxicity: Data not available 074 81 20°C (iqud)
Restric! acoess 8.3 Biclogical Oxygen Demand (BODX 128  Uquid Surface Tension:
Evacuate area Date not availabie 19—23 gynes/cm = 0.019—0.023 N/m
8.4 Food Chain Concentration Potentiak: 220C
None 129 Liquid Water interfacisl Tension:
36--51 oynes‘cm = 0.038—0.051 N/m
st 20'C
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 12.10 Vapor {Gse) Specific Gravity:
31 CGC Cloax: 4.1 Physical Siate (se shipped): Liqud Not perhnent
Hydrocarbon Muxtures 4.2 Color: Coloriess 12.11 Ratio of Specific Heats of Vapor (Gas)
3.2 Formula: Not apphicable 4.3 Odor: Like gasoline and kerosene (est) 1.030
3.3 INMO/UN Designation: 3.2/1255 12.12  Lstent Heet of Yaporizstion
3.4 DOTID No.: 1258 130—150 Bw/b = 7181 cal/g
3.6 CAS Registry No. B030-30-6 - 3.0--34 X10% J/xg
12.13  Hest of Combustion: Deta not avaiable
12.14  Hest of Decomposition: Not pertnent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1215 Heat of Bokmior: Nof perbnent
12.16  Heat of Polymerttation: Not pertinent
.1 | cth Goggles o face shsic (as for gasokne). 9.1 Grades of Purtty: Dals not sveilable 1225 Meat of Fusion: Data not svaitable
82 By 9 Exp- of vapor may cause intaxicetion. Liquid 9.2 Storspe Tomperasture: Ambient 1238 Umiting Vaiue: Deta rot avedabls
is ROt very aTiiating to skin O eyes bul may et into ungs by aspiration. 0.3 inert Atmosphers: No requrement 1227 Reid Vapor Pressure: Data not avsilabie
83 Treatment of Exposurs: INHALATION: remove wictim 10 fresh ar and st sympioms. 8.4 Verting: Open (Hlame arrester) or
INGESTION: have victm drink water or milk; do NOT induce vomiting. EYES: flush with water ressre-vacuum
tor 15 min. SKIN: wipe off and wash with 50ap and water.
5.4 Thesshold Limit Value: No singie TLV apphcable.
5.5  Short Term nhaiation Limita: 500 ppm for 30 min.
58 Toxicity by ingestion: Grade 2. LDse = 0510 5 g/kg
5.7  Lste Toxichy: None
88 Vapor (Gas) iritant Charscteristics: Vapors are non-imitating 1o the eyes and troal
5.9 Liquid or Solid krritant No appr hazard. P ) harmiess to the skin.
$.10 Odor Threshoic: Dewa not available
£.11 IDLH Value: 10,000 ppm
NOTES
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PCW250 CAS: 85-01-8 HR:3
PHENANTHRENE
ml: Cyath mw: 178.24

PROP: Solid or monaoclinic crystals. Mp: 100°,
bp: 3397, o 1179 (@ 25°, vap presst | omm
@ 118.3°, vap d: 6,14, Insol in walter: sol i
CS.. benzene, sund ot aler very sol in cther.

SYNS: PIHENANTHREN (GERMAN) % PHENANTRIN

CONSENSUS REPORTS: IARC Cancer Re-
view: GROUP 3 IMEMDT 7,50.87; Animal
Inadequate Evidence IMEMDT 32,419,83. Re-
ported in EPA TSCA Iaventory. EPA Genelic

Toxicology Progriun, .
OSHA PCL: TWA 0.2 mg/m?

SAFETY PROFILE: Poison by intravenous
roule. Moderately toxic by ingestion. Mutation
data reported. A human skin photoscnsitizer.
Questionable carcinopen with experimental neo-
plastigenic and tumorigenic data by skin contact.
Combustible when exposed 1o heat or flame;
can react vigorously with oxidizing materials.
To fight fire, usc water, foam, CO,, dry chemi-
cal. When heated to decomposition it cinits acrid
smoke and irritating fumcs.



PHENOL

PHN

Common Synonyms Sohd crysisls; or White sohd, Or bight Swoe! lary odor
Hysroxybenzene watery kausd Pk bauad
Ccrbohc.::d
Prenyl hyaroxde May fioat Of ank, &n0 Mixes siowly with water.

AVOID CONTACT WITH LIQUIC AND SOLID. Keef peopic away.

Wear gogales. sefi-contaned breathing apparaius, and fubbe: overciothng
(Inciucng gioves)

Slop dricharge ft possible Cal! fre depanment

Evacuate ares m case of large dischar

Isolale snC remove disCharged matena!

Notrty iocal hearth anc poliution contro! sgences

Combustibie.

POISONOUS GASES ARE PRODUCED IN FIRE.

Wear goggies, sefi-conuained breathing apparatus. snd rubbe: overciothing
{nciuding gioves)

Exunguish with waler. carbon dioxide, ory chemica. or loam

Fire Cool exposed contaners with water

6. FIRE HAZARDS
6.1 Flesh Point 185°F O.C.. 175°F CC.
62 Flammable Limits In Alr: 1.7%-8.6%
63 Fire Extinguishing Agents: Water oG,

8.4 Firs Extinguishing Agents Not 10 be

Products: Toxic and Iritabhg vapors sre
generated when heated

4.8 Behavior In Fire: Yisids flammable vapors
when heated which will torm expiosve
Moctures with air.

8.7  ignihion Tempersture: 1319°F

6.0 Electrioal Hazard: NO1 pertinent

6.9 Buming Rate: 2.5 mm/mn.

§.10 Adisbetic Fame Temperature:
Dats not svaiable

(Continued)

10. HAZARD ASSESSMENT CODE
(See Mazard Assesement Handbook)
A-P-Q

CALL FOR MEDICAL AID.

LMOUID OR SOLID

POISONOUS IF SWALLOWED,

Will bum skin and eyes. — .

Kemove contamnaled ciothing and shoes,

Fiush aflecied areas wnh pienty of weier

1€ IN EYES. hold evelids open anc fissr with pienty of weter

IF SWALLOWED and wicim s CONSCIOUS . heve vicum dnnk water

or_mulk
OC NOT INDUCE VOMITING

7. CHEMICAL REACTIVITY

7.1 Reactivity With Water: No reaction
with

72 No

7.3 Stability During Transport: Suabie
7.4 Neutrskzing Agents for Acide and

7.5 Polymerizstion: Not pertinent

11.  HAZARD CLASSIFICATIONS

11.1 Code of Federsi Reguistions:
Powson, B
112 NAS Mazard Rating for Bulk Water

Restrict access
Shoutd be removed
Chemical and physical teatment

Exposure 74 Inhibior of Polymertation:
Not perti
7.7 Noiar Astio (Reactant to
Producty Data not availabie
78 Reactivity Group: 21
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water May be dangerous ff 1t enters water inlakes.
Ni loca: healt~ and widtile otficals.
‘ PO"U“On Ng:"nz :pc:mors ai.nenr‘:y v::leor :rf::es
1. RESPONSE TO DISCHARGE 2 LABEL 4. WATER POLLUTION
(500 Responee Methods Hangbook) 2.1 Cstegory: Poson 81 Aquestic Toxichty:
Is80e WaMIng-poIBON 22 Ciess: 6§ 11.5-28.5 mg/i/86 h/bluegh/TL, /fresh

water
1.5 ppm/48 hr/rainbow trout/TL, /fresh
water

Gegree bums after 8 few mMinutes’ contact.

§.10 Odor Threshokt: 0.05 ppm
5.11 IDLH Value: 100 ppm

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State at 15°C end 1 st
Sohd or bguad
122 Molecular Weight 54.11
123 Boling Poimt ot 1 atm:
350.7F = 1018°C = 4550°K
124 Freazing Point
1058°F = 40.9°C = 314.1°K
128 Crtical T 3
790.0°F = 421.1°C = 884.3°K
124 Critical Pressurs:
B89 peia = 60.5 otm = 6.13 MN/m?
1.7 Specific Gravity:
1.058 at 41°C (mausd)
124  Uquid Surtsce Tension:
96.5 gynes/cm = 0.0385 N/m a1 5§5°C
129 Liguid Water intertacial Tension:
(os1) 20 dynes/cm = 0.02 N/m at 42°C
1210 Vapor {Gas) Specific Gravity:
Not pertnent
1211 Astio of Specific Heets of Vapor (Gas):
1.088
1212 Latent Hest of Vaporizstion:
130 Bu/tt = 72 cal/g =
3.0 X 10* J/kg
12.13 Meet of Combustion: — 13,400 Btu/b
- —7.445 cal/g = 3117 X 10* J/hg
1214 Heat of Decomposition: No1 pertnent
1216 Mest of Solstion: Not perbnent
12.1¢ Hest of Polymertzstion: NO1 perunem
1226 Mest of Fusion: Data not available
12.3¢ Limiting Value: Deta not available
1227 Peid Vapor Pressurs: 0.3 psia

6 FIRE NAZARDS (Continued)

82 Watertowl Toxicity: Deta not availabie
8.3 Bioiogical Oxypen Demand (BODE
200%, 5 days
3. CHEMICAL DESIGNATIONS & OBSERVABLE CHARACTERISTICS 84 Food Chain Concentration P
3.1 CG Competibiity Ciasa: Phenot, cresol 4.1 Physical State (ss shipped): Nons
3.2 Formula: CoMiOH Sokd of mohen liqud
3.3 IMO/UN Desipnation: 8.0/1671 42 Color: Coloress to kght pink
3.4 DOT ID No: 1671 4.3 Odor: Characiensucally swest. swest tarry,
3.5 CAS Rogistry No. 108-85-2 pungent, distnctive. dstmct, sromatic,
somewhat sickening swest and acnd
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
8.1 Freah-ar mask for confined areas; rubber gioves; protective 9.1 Grades of Purity: 90-99% (sohd), 60-85%
ciothing; full face shweid. (Wnid). Technical: 62-92% (contains
82 y F Witl bum eyes and skin. The anaigesic action may cause loss of cresols)
p.humlﬁon,Mmmw.ummuuhmnuu.m.md 82 Storage Tempersture: Ambient
death. 9.3 inert Atmosphers: No requirement
£3  Treatment of Exposurs: INHALATION: f victm shows sny il erlects. move him 10 fresh ar, keep 9.4 Venting: Pressure-vacuwm
hinm-‘-l.nd-m.lMaMndoﬂaM!oMHvumnupl.ﬁveumﬁal respiration.
INGESTlON:doNOTMmmimo;mem.uw-Mdnwwun
doctor immediately, nO known antidote. el the symptoms. EYES: immediately fush with plenty
of water for g1 lsast 15 min.; conbinue for another 15 min if doctor has not taken over. SKIN:
mwm.ﬂmmnam-vnmmmwmumww
water O s0ap And water for st least 15 min.; clean clothing thoroughly or gscard.
$4 Threshold Limit Value: 5 ppm (inciudes skin exposure).
55 Shor Term inhalstion Limha: Dsts not avaiable
£4 Toukity by ingestion: Grade 2, LDse = 0.510 5 g/hg (raf)
57 Late Tomicity: Carcinogen in laboratory srsmals
68 Vapor (Gas) lrritant Characieristics: Vapors cause moderate ritabon such tha! personne| will
find Tugh concentrations unpiesant. The eftect & lemporary 8.1 Stoichiometric Alr to Fusl Ratio: Daia not svalable
(1) Mumeme.uﬁmmmywm-wm §.12 Fisme Tompersture: Data not avaiable
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PON250 CAS: 129-00-0 HR:3
PYRENE
ml: CyoHiq mw: 202.20

PROP: Colorless solid, solutions have a slight
bluc color. Mp: 150°, d: 1.271 @ 23°, bp: 404°.
Insol in walcr; fairly sol in organic solvents.
(A condenscd ring hydrocarbon).

SYNS: BENZOGDIMIENANTHIRENE  *  PYREN (GLR-
MAN) * [(-PYRINLE

CONSENSUS REPORTS: IARC Cancer Re-
view. GROUP 3 IMEMDT 7,56,87. Animal
No Lvidence IMEMDT 32,431,83. LPA Lx-
remicly Hazardous Substances List. Reported
in LPATSCA Inventory. EPA Genelic Toxicol-
ogy Program.

OSHA PEL: TWA 0.2 mp/m?

SAFETY PROFILE: Poison by inhalation. Mod-

cralely toxic by ingestion and intraperitoncal
routes. A skin irritant. Questionable carcinogen
with experimental twmorigenic data. Human
mutation data reported. When heated to decom-
position it cmils acrid smoke and irritating
l[umces.



i '

182000 CAS: 193-39-5 HR:3
INDENO(1,2,3-cd)PYRENE

ul: Cy,lly, mw: 276.34

§YNS: LAPHENVLENEPYRENE ¥ 2. LoPHENYLE
MPVRENEG % 1 10-(o-PUHENYLENEIFYRENI
D02 PHENYLENEPYRENLE  #F RCRA WASTE
;'AUHllliR IRy

i.CONSENSUS REPORTS: TARC Cuncer Re-
iew: GROUP 28 IMEMDT 7,56,87. Animal
Sulficicnt  Lvidence  IMEMDT - 32,373.83:
lML\’lDl 3,229,73. NTP Fourth  Annual
;chor( On Carcinogens, 1984, Reported in
U’A TSCA Inventory.

'SAFETY PROFILE: Confirmcd carcinogen with
'upcnmcnldl carcinogenic  and  tumorigenic
da(n Mutation data reported. When heated to
&compoxmon it cmils acrid smokce and fumes.



TETRACHLOROETHANE

TEC

1.1,

Common Synonyms Lquad Sweet odor

Coloniess 1o pale
2, 2-Tetrachioroethane Y
tetrachionde

Sinks in water.

#v0iT CONTACT WITH LIOUID ANC VAPOR KEEF PEOPLE AWAY
Wear rubbe- overciothing (InCluthng gloves)

Siop discnarge f possible

Isoiste anc remove dischargec matenal

Notty ioce! hastlr, and polivtion contrp ngencues

€ FIRE HAZARDS

6.1 Flash Point Not flammabie

62 Flammebis Limits in Alr: Not tiammabie

4.3  Firs Extinguishing Agents: Not pertinent

8.4  Firs Extinguishing Agents Not 1¢ be
Used: Not pertinent

6.5 Special Hazards of Combustion
VAPOr May form in fre.

4.6 Behsvior in Fire: Dlhmllvlnbh

10. HAZARD ASSESSMENT CODE
(Boe Mazard Asesssment Hendbook)
A-X

11 HAZARD CLASSIFICATIONS

11.1 Code of Federsi Reguistions:
ORM-A

112 NAS Hazard Reting for Bulk Weter
Treneportation: Not ksted

113 NFPA Mazard Clmssification:
Not bsted

'Not fla €3 Buming Rate: Not pertinent
Powonous gases mey be produced when heated. 6.10 Adiebatic Flame Temperaturs:
Data not svaiable
6.11 Stoichiometric Ar 10 Fusi Retio;
Fire Deta ot vadadle
§.12 Flams Tomperature: Deia Not avaisbie
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
VAPOR
\rria 10 eyes, nose and thvoat 7.t mm’nnmm
Harmtul it inhaled. 12 with May
H e eyes. hold eyelids open anc fiush with pienh of water mcﬁ some forms of plastics
It breathing has stoppec. gve srtticial respiration
It breathing 15 Gificu. give oxygen 73 Stablity During Transport: Siable
0 7.4 Neutraiizing Agents for Acids and
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. Caustics: Not pertinent
irritating 10 ekin and eyes 7.5 Polymerizstion: Not pertinent
Exposure if swaliowed wili Cause NAUSEE BNC YOmINg 7.8 Inhibltor of Polymerization:
Remove contaminated ciothing anc shoes Not .
Flus~ aHectec areas witr pienty of weler pertnen
IF IN EYES hoig eyelios oper anc fiush with Dienty of water 7.7 Molar Retic (Reaciant to
IF SWALLOWEL and victm 18 CONSCIOUS nave wicur dnink wate: o7 milk Producty: Data not availabie
anc have wictr induce vomung
IF SWALLOWEL an¢ victm. 15 UNCONSCIOUS OR HAVING CONVULSIONS. 748 Resctivity Grou: 36
0C nothing excep: keep vichim wam
Efiact of low concentations on #Quatic ke i unknown.
Water May be dangerous if i eners water intakes.
Notty ioce' hearth and wildide othcials.
PO"U“O" Nouty opersiors of nearpy water intakes
1. RESPONSE TO DISCHARGE Z LABEL 8. WATER POLLUTION
(Boe Responss Methods Handbook) 2.1 Category: None 3.1 Agustic Toxicity: Deta not svailable
Issue warming-porson, sir 22 Ciass: Not pertinert 8.2 Waterfow! Toxicity: Data not svailable
contamnant 4.3 Biciogics! Oxygen Demand (BOD)
Restrict access Data not available

Shouict be removed
Chemical and physical treatment

1

32

24
38

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

CQ Compstibitity Cless: Haiogenated 4.1 Physice! Stsie (se shipped): Ligud
Prydrocarbon 42 Color: Coloness

Formule: CisCHCHCl yoliowish green

0/UN Designation: Not ksled 4.3 Odor: Chiorotorm-ike. pisasant, ke carbon

DOT ID Neo.: 1702
CAS Registry No. 1298-90-7

tetrachionse. miid, sweetish, similar to
severs! other chionnaied hydrocarbons.

0.4 Food Chain Concentration Potentiat
Data not svailabie

81

52

EZeds

810
[81]

5. HEALTH HAZARDS

Pr Chemical safety gogoies. plastic face shisid; sir- or oxygen-
WM“MM!WM soiveni-proot apron; synthetic rubber gloves
y Ce lupomumvmcwmwmmylbw
umlch‘rmtl‘\bbod end by

inhalation can be tata). w;mmm aummewmy Iever necrosis,
CYRNOSIS, UNCONSCIOUSNEsS, ioss of reflexes. and death. Contact with eyes causes iritation and
nchrymation. Can be absorbed through the skin and My Procuce Severs BKIN lesions.
Treatment of Exposure: INHALATION: remove victim from exp : begin anihcial - y il
bregthing has cessed. INGESTION: induce vomiting: celt a physician. EYES. imigate with water
for 15 min. SKIN: remove clothing; wash skin thoroughly with warnm waler and soap.
Threshold Limit Value: 1 ppm
Short Term inheistion Limits: 10 ppm, 30 min.
Toxichty by Ingestion: Grade 3. oral LDso = 200 mg/ag (rat)

Lete Y: Liver iNg. NENvous
Vapor (Gas) trritant Vapor s immating such that personnel wilt not
ususlly iolerate o high vapor

Liquid or Solid irritent Characteristics: Minimum hazerd. I spiled on clothing and akowed 10
remain, May COUSE SMartng and reddening of the sin.

Odor Threshoid: 0.5 ppm

IOLM Valus: 150 ppm

9. SHIPPING INFORMATION

9.1 Grades of Purtty: Technical, 98%
9.2 Siorage Tempersturs: Ambient
$.3 merl Atmosphers: No requirement
9.4 Venting: Open

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical Siate st 16°C and 1 atm:
Liguid
122 Moleculer Welght 167.85
123 Boling Poini st 1 atm:
205.3°F = 1463°C = 419.5°K
124 Freezing Point:
—46B'F w 43 8°C = 2204°K

126  Critical Pressure: Duts not sveiable
127 Specific Grevity:
1.585 a8t 20°C (uqud)
128 Uquid Surface Tension:
37.85 oynes/cm = 0.03785 N/m at
2°C
129 Liquid Weter interfecia! Tension:
Data not aveisbie
1210 Vapor (Gas) Specific Gravity: 5.7%
12.11  Retio of Specific Hests of Yapor (Gas)
1.090 a1 25°C
1212 Latent Heat of Vaportzation:
99.2 B/ = 55.1 cal/g =
2.30 X 10° J/kg
1213 Heat of Combustion: Not perbnent
12.4 Hest of Decomposition: Not pertnent
1215  Heat of Solution: Not pertnent
12.16 MHesat of Polymerizstion: Not perbnent
1225 Meat of Fusion: Data not availabie
1226 Umiting Veiue: Deta not avsilable
12.27 Reid Yapor Pressurs: 0.5 peia

NOTES
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TETRAETHYL LEAD

TEL

10.  MAZARD ASSESSMENT CODE

11.1 Code of Federsl Reguiationa:
Poison, B

112 NAS Hazard Rating for Bullk Water
Transportation: Not bslad

113 NFPA Mazard Clesaification:

Category Clasalfication

Hoalth Hazard (Buue) ]
Flammabidity (Red) e 2
Reachvty (Yelow) E]

11 HAZARD CLASSIFICATIONS

Oy bquid Colortess, but Frulty odor
gonerally dyed red &  FIRE HAZARDS
4.1 Flash Point 200°F C.C; 185°F O.C.
Sinks In water. Pod meor b8 “ Mnol.uhh‘:‘m
€3 Fire Extinguishing Agents Watsr, foam,
dry chemical, or carbon dioxide
AVOID CONTACT WITH LIQUID AND VAPOR. Koop away, €4 Fire Extinguishing Agents Not 10 be
w.uoo?vht. ] Usedt: Not pertinent
inciuding )
ﬁ:.mpnm 68 Specisl Hazards of Combustion
Sww\dmwm'w“ !mu-wlthm vapor. Producta: Toxic gases are genersted in
isclale and f fires.
Noty mmwvdmmwwm 68  Behavior in Fire: May explode In fres.
[ &4 l'ﬂn.n'l'wwm
msouousmsesmsmowm 20°F
Conlsiners mey 68 Eactrical Hazard: Not peninent
""”"""“"'“z,":"""""“’"‘ww &0 Buming Rete: Data ol svaieble
gloves). v 10 Adiabetic Fime Temparature:
Fire m:mummmwwmm Deta nof svaisble
Extinguish waler, dry chemical, foam, or carbon dioxide.
Cool exposed contaunern with waler.
{Contnued)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR
POISONOUS IF INHALED OR (F SKIN I8 EXPOSED. 7.1 Reactivity With Water: No reaction
muzP 72 with Pust
Ins ar,
M tvaathing has Ove antificial respiration. . and some Metals CaUSs JECOMPONTION.
M teeattung 1 dritcull, give oxygen. 7.3 Stability During Transport: Stable beiow
o Z30°F. Al higher lempershures, mey
POISONOUS IF SWALLOWED O IF SKIN IS EXPOSED. 4 ""“"““’""“:"""“.‘:"‘-
Exposure | fomove cnsmnated coting and showe. e
Fhuh atiected areas with planty of water. )
IF IN EYES, hoid eysixs open and flush with plenty of water. 7.5 Polymerization: Not pertinent
IFSwALLOwEDmmnCONSCIOUS have victim dnnk waler 7.6 Inhibltor of Polymerization:
o mith and have vicim Nduce
stnmweow'-im.unoo&%%mmnﬁmm Not perinent
do NOBHNG EXCeP Re8p WVICHIM warm. 7.7 Molar Ratio (Reactant 30
Product) Deta not svallable
74 Reactivity Group: Deta not avel.
HARMFULTOADUATICLFEINVERVLWWNTRAT‘DNS.
Water May be dangerous i i enters water intakes.
focal heslth and wildiite officials.
Pollution Nouty operators of nearby waler intakes.
1. RESPONSE TO DISCHARGE 2 LABEL L. WATER POLLUTION
(Bes 2.1 Category: Polson 8.1 Aquetic Toxicity:
fssus waming-poison, 22 Class: 8 0.20 mQ/1/96 Iv/bluegi/TLa/resh
waler contaminant water
Restrict accass 8.2 Wateriowl Toxicity: Deta not avaliable
Should be removed 1.3 Biological Oxygen Demand (BODX
Chemical and pirysical reatment Duta not avaiebie
8.4 Food Chain Concentration Potentiat
Data not availsbie
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.1 CG Compatibiitity Class: Not Seted 41 Physicsl Siate (as shipped): Liquid
32 Formuls: Po{CaHs)e 42 Color: Dyed red or other distinctive oolor.
33 INO/UN Designation: 8.1/1849 43 Odor: Sweet
3.4 DOT ID No: 1840
3.5 CAS Regietry No= 78-00-2
5. HEALTH NAZARDS 9. SHIPPING INFORMATION
() J Organic vapor type canister face mask i short periods; e Ine 0.1 Grades of Purity: Technical
mb”“wﬂ“ﬂmmmumm 82 Sworage Temperature: Ambient
Mammmmmam 63 inert Atmosphers: No fequirement
2 winary output of lead. N largs degres of absorption 8.4 Venting: Pressuwre-vacum
mmmuﬂmmumm defirium, coma and death. Do
not confuse with INorpanic ised.
[£) Tmmuwwmmmmuwemm
Immediately. INGESTION: induce SKIN: wash or similar
pevoisumn distiiate followed by soap snd waler,
5.4 Threshokd Limit Value: 0.1 my/m*
S5 Short Term inhalstion Limite: 0.15 mg Pb/m® for 30 min.
58 Toxcity by ingestion: Oral rat LD, = 17 mg/kg
87  Late Toxicity: Lead poisoning
§3  VYapor (Gas) irriiant Characteristics: Yapors cause 8 siight smarting of the eyes or respiratory
sysiem ¥ present in high Tl-dl-ab
59 Liquid or Solid irritant Ch Causes dl-nkhmdﬂmmon

Short sXpOSUre; May CaUSe Secondary DUme On JonNg SXPOSUrs.

510 Odor Threshoict: Data not available
611 IDLH Value: 40 mg/m*

121

124

29

1210
mwn
1212
1213
1214
71
171
AFE

1220
1227

PHYSICAL ARD CHEMICAL PROPERTIES

Pirysical State ot 15°C and 1 st
Luad
Moleculer Welght 323 44
Bolling Point at t st Decomposes
Freezing Point
—215°F = =137°C = 136°K

20.5 gynes/cm
= 0.0285 N/m at (sst) 25°C
Uguid Water imartaciai Tensior
{est) 40 Oynes/crn = 0.04 N/m &t 20°C
Vapor (Gas) Specific Graviey:
Nol persnent
Ratio of Specific Hesta of Yapor (Gask
Not pertinent
Latent Heat of Vaporixation:
Not partinant
Heat of Combustion: (est) —7.870 B/
= —4,380 cal/g = —183 X 10* Wkg

an
[ SH

6  FIRE HAZARDS (Continwed)

Stolchiometric Alr 10 Fusl Rstic: Deta not available

Flame Tompersture: Data not evaiable
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TOLUENE

TOL

Watery quid

Floals on water. Flammabie, ivitating vapor s produced.

6 FIRE HAZARDS
Flash Point 40°F CC; 35°F OC.

10. HAZARD ASSESSMENT CODE
(Ses Haxard Assesament Handbook)

FLAMMABLE.
me"vwnlm.ym.
Vapor may ignised In an encicesd ares.

62 Flammabie Limits in Alr: 1.27%-7%

6.3  Fire Extinguishing Agents: Casbon dioxide
or dry chemical ior small fraa, ordinary
foam for large fres.

&4 Fire Extinguishing Agents Not %o be
Used: Waler mey be inefiective

6.8 Specisl Hazards of Combustion
Products: Not pertinent

.68 Behavior in Fire: Vapor s heavier than alr

end may ¥evel a considerable distance 1
& sowrce of ignition and Aesh back.

47 ignition Temperature: 987°F

68 Elsctricel Hazare: Ciass |, Growp D

69  Burning Aste: 5.7 mm/min.

4.10 Adisbetic Flame Temperature:
Deta not aveilsbie

Continued)

A-T-U

Exposure

VAPOR

Imating 10 eyes, nose and throat.

o inhaled, will neuses, vomiting. headache, dizzness,
ditficult o ioes

ush afl
IF IN EYES, hoid eyehds open
IF SWALLOWED and victim is CONSCIOUS, have vicom mnk waler

DO NOT |NDUCE VOMITING.

Water
Pollution

Dengerous tic e in conceneasions.
Fouling 10 shor m o In bon
May be dangerous i it amers waler irtakes.

Notify local health and widide officisls.
Nouly operators of nearby water inlahes.

7. CHEMICAL REACTIVITY

7.1 Reactivity With Water: No reaction

12 with C No
reaction

73 Stabity During Traneport Stable

74  Neutrslizing Agents for Acids and

7.5 Polymarizstion: Not perinent
74 inhibitor of Polymerization:

7.7 Molar Rstio (Reactent fo

7.8 Resctivity Group: 32

"1

Ceods of Federsl Reguistions:
Fammebie iquid
112 NAS Hazard Rating for Bulk Water
Traneporiation:
Fre . 23
Healn
Veporitant 1
Liquéd or Solid rant .. 1
Posore 2
Walar Pohsion
Humen Toucly. . . . 1
Aquatc Tosiclty e 3
Assthetic Eftect . __._. 2
Reacwway
Othar Chemicel® e ccco e 1
[ J——— . |
SeMReaction ... 0
113 NFPA Hazard Classification:
Heshh Haxerd (Blue) —— .. 2
Flemmabiity (Red) . 3
Reactivity (Yellow) ... 0

1).  HAZARD CLASSIFICATIONS

L RESPONSE TO DISCHARGE 2 LABEL
(See 2.1 Category: Flammabie iquid
issue waming-high fammabikty 22 Cless: 3

Evacuate arsa

at

te

3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

€0 Compatibility Class: Aromatic 4.1 Physical State {ae shippedy Liquid
Hydrocarbon 4.2 Color: Coloriess
Formula: CsHsCHs 43 Odor: Pungent, swomatic, berzene-ike;

IMO/UN Designation: 3.2/1284
DOT ID No.: 1204
CAS Registry No.: 108-88-3

disinct, pleasant

L. WATER POLLUTION

81 Aquatic Toxichy:
1180 mG/U/96 he/sunfeh/TL, fireeh
waler

y: Data not
Blological Oxygen Demand (BOD)
0%, 5 deys; 38% (theor), & deys
8.4 Food Chain Concentration Potentiat
None

1 d

84
[}
[}
7
[ ¥ ]

(¥ ]

S. NEALTH HAZARDS
mmzwnwmmwuummm

Vapon iritale eyes and upper ract coums

y aresl Liquid imitates eyes and causes drying of skin it
aspinated, causes coughing, gegging. diskess, and rapidly developing puimonary sdema. if
ingesied causes vomiting, griping. disrhes, depressed respiration.

Treatment of Exposurs: INHALATION: ramove 10 fresh ar, give anficial respirstion and cxygen ¥

nesded; call 8 docior. INGESTION: do NOT induce vomiting; call 8 doctor. EYES: fush with
waler for at least 15 min. SKIN; wipe off, wash with soap and water,
Threshold Limit Value: 100 ppm
Short Term inhalstion Limita: 600 ppm lor 30 min.
Toxicity by ingestion: Giade 2, LDse = 0.5 %0 § 9/kg
Late Texicity: Kidney and liver damage may follow ingestion.

Vapor (Gas) imaant Characteristica: Vapors causs a siight smarting of the eyes or respiratory

sysiem if present in high The sftect i Y.
Liquid or Solid rritant Characteristics: Minimum hazand If spiled on clothing and allowed 0
remain, may Cause smarting and reddening of the skin.

$.10  Odor Threshoid: 0.17 ppm
£11 IDLM Value: 2,000 ppm

9. SHIPPING INFORMATION

8.1 Grades of Purity: Resserch, reagent,
nivaton-all §9.8 + %; indusinal
containe 94 + %, with 5% xylene and

92 Slorage Temperature: Ambient

9.3 inert Atmoephere: No requirement

0.4 Venting: Open {flame amestar) or
pressure-vaciam

171

122
3

124

129

1210

n

1212

1713

12214
12.15
1214
12328

7wn

PHYSICAL AND CHEMICAL PROPERTIES

Phrysical State st 15°C and 1 st
Uiguid
Molecular Welght 92.14
Soling Point st 1 st
231.1°F « 110.6°C = 383K
Freezing Point
—139°F = —05.0°C = 178.7°K
Critical T
605.4°F = 318.6°C = 591.8°K
Critical Pressurs:
596.1 psia = 40.55 atm = 4.108
MN/m*
Specific Gravity;
0.867 at 20°C (hquid)
Liquid Surtace Tension:
20.0 dynes/cm = 0.0290 N/m a1 20°C
Unuid Water intertacial Tenslorc
38.1 dynes/cm = 0.0361 N/m ot 25°C
Vapor {Gas) Specific Gravity:
Not partinent
Ratic of Specific Hests of Vapor (Qask
1.08¢
Latent Heat of Yaportzatior:
155 Bu/b = 86.1 cal/g =
2.81 X 108 J/ig
Heat of Combustiore —17,430 Bu/b

Heat of Fuslon: 17.17 cal/g
Umiting Value: Data not svadabie
Reid Yapor Pressurs: 1.1 peia

S FIRE HAZARDS (Continwed)

411 Stoichiometric A to Fusl Ratic: Dsts not svallable

4.12 Flame Tomperature: Data not svadable
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TRICHLOROETHANE

TCE

Common Synonyms Watery baquad Coloriess Sweel odor
1,1.1-Trichiorosthane
Methyichiorotorm
Chiorothens Sinks 1 water. imilabng vapor 8 produced.

Stop orscharge I possible Keep peopie Sway.
Avod cONACT with hqusd and vapo’

Cali fre cepartment.

Isolate and remove tischargec malenal

Notrty loca’ heaith and potivtior contro! agencies

& FIRE HAZARDS

6.1 Flash Point Data not svailable

82 Flammable Limits In Air: 7%-16%
fosm, of carbon dioxde

6.4 Fire Extinguishing Agents Not to be
Usad: Not pertinent

65 Specisl Hazards of Combustion
Products: Toxic and imuting gases are
generated in fires.

68  Behevior in Firs: Not pertinent

0.7 igniion Tempersture: $32°F

10. HAZARD ASSESSMENY CODE
(See Mazard Assesement Handbook)

A-X-Y

11, HAZARD CLASSIFICATIONS

11.3  Code of Federsl Reguistions:
ORM-A
112 NAS Hazard Rating for Bulk Water

8.8  Electrical Hazard: Not pertinent
68 Buming Rate: (est) 2.0 mm/min.
"E S AR B"‘ """"“" 610 Adiabstic Flame Tempersture:
Enmouu. with dry chemical, carbon doxde, o foam Dsta not avaiiable
' 0.1 Stoichiometric Alr to Fuel Ratio:
Fire Dats not svaiable
6.12 Flame Tempersture: Data not svailable
—
CALL FOR MEDICA. AD. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: Reacts siowly,
am:-g:'ma;:-uumm relaasing COMOsive hydrochionic acid.
T2 with
K treatng has $10ppec gve anMhicia! respirlhon )
H bresiing i oficut grve oxygen- - Cortodes alurminum, but reaction is not
uouiD hazardous
WRatng 10 skin and eyes. 7.3 Stabiity During Transport Siable
E £ eniowsd, e prooues reees. . 74 Netrakzing Apents for Acide snd
xposure Flush gHectec areas wrth pienty of water Caustics: Not persnent
iF IN EYES. hoic eyeias open and flush with pienty of water 7.5 Polymerization: Not pertinent
iF SWALLOWEC anc victm is CONSCIOUS, have wictrm annk water 78 inhibhor of Por
k ang have vichm induce vomit
iF SWA;LOWEC anc vicm 18 UNCONSCICUS OF HAVING CON- Not pertinent
U.SIONS. 0¢ nothing except keep wictim werm 7.7 Moier Ratic (Resctant 1o
Producty Deis not availabie
75 Reectivity Group: 36
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical Siate ot 15°C and 1 st
Eflect of iow conoentrations on aquetic Me is Unknown. Ligud
Water Mcyhmnnmnhv'm. 122 Weight 133 41
] o i
Pollution | N2 Sraton o mearty wate! mianes 123 BoMng Pot st 1ut
124 Freezing Point
<—3F =« <~39°C = <234°K
1. RESPONSE TO DISCHARGE 4 LABEL 3. WATER POLLUTION 126 Critcal Temperaturs: Not perbnent
(Soe Resporme Methods Handbook) 21 Category: None 8.1 Aquetic Toxicity: 128  Criticsl Pressurs: Not pertnent
Should be removed 2.2 Cisss: NoO1 partinent 75-150 ppm/* /pinfish/TL . /sal waler 12.7 Specific Gravity:
Chemical and physica! treatrnent *Time penod not specihed. 1.31 at 20°C (hqued)
82 Waterfow! Toxicity: Dala not available 128  Liguid Surface Tension:
4.3 Biological Oxypen Demand (BOD) 254 oynes/cm = 0.0254 N/m gt 20°C
Deata not avaiable 129  Uquid Waier imtertacial Tension: (est)
8.4 Food Chain Concentration Potentiat: 45 dynes/cm = 0045 N/m st 20°C
None 1290 Vapor (Gas) Specific Gravity: 4 €
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1211 Ratio of Speciic Heats of Vapor (Gasy
11 €6 Ciese: Halog: 4.1 Physical State (ss shipped) Liquid 1104
hydrocarbon 4.2 Color: Coloriess 1212 Latent MHeet of Yaporization:
32 Formuia: CHaCCis 4.3 Odor: Chioroform-iike; sweetish 100 B/ = 58 cal/g =
3.3 WO/UN Designation: Not isted 24 X 10° Jkg
34 DOT ID No.: 2831 1213 Heat of Combustion: (es1) 4700 B/b
35 CAS Megietry No. 71.556 = 2600 cal/g = 110 X 104 J/kg
12.14 Heat of Decompoeition: Not pertinent
12.15 Hesi of Solution: Not perbnent
5. HEALTH NAZARDS 9. SHIPPING INFORMATION 1216 Hest of Polymertzation: Not pertmem
1225 Hest of Fusion: Dets not avaiadle
6.1 Personal Protective Equipment: Organic vapor-acid gas canisier, seli-conaned breathing 9.1 Grades of Purity: Uninhibiled; inhiited: 1228 Limiting Velue: Dats not
appat for : heoprene Or Polyvinyl-aicoho-type gioves: chemical satety goggies industrial inhibited; white room; coid 1227 Reld Vapor Pressurs: 4.0 peis
wmmwnnwmww-nwmmwmm cleanng
neoprans or polyviny! sicohol sult or apron for spiash protection. 92 S10rage Temperaturs: Amben
(%] Y g E INHALATION: symptoms renge from loss of equilibnum and 83 inert Atmosphere: No requrement
1o loss of high can be fatal dus 10 simple 8.4 Venting: Pressure-vacuum
. with ioss of INGESTION: produces sfiects simisr 10
inhalation snd may cause some fesiing of nausea. EYES: siightly iritating and lechrymatory.
SKIN: Oelatting 8CHON MEy CUSS COrTTatits.
£ T of Gt medcal Inv ot oye and any othet serious Over-
exposures. Do NOT _ or epinep! [
INHALATION: remove victim 10 fresh air; i necessary. mmlr—w-wnunu/w
sdrmirester cxygen. INGESTION: heve wictim drink weler and induos vomitng. EYES: flush
thoroughly with water. SKIN: remove coraminated ciothing and wash exposed ares thorouphly
with 308D anC warm water.
54 Threshold Limit Valus: 350 pprn
65 Shor Term Inhaletion Limits: 1.000 ppm for 60 min. in man NOTES
68 ToxicRy by inpestion: Grade 1 tDso = 5 10 15 g/kg (rat. mouse, rabbil. guines pig)
67 Late Toxicity: Data not svaiable
58 Vapor (Gas) irritant Charscteristics: Vapors cause & sight ing Of the eyes or respwalory
wystom il presert in high concentratons. The sffect is temporary.
58 Ligquid or Solid rritant Characteristics: Mirsmum hazard. I spilled on ciothing and showed (o
refmain, May COUSS SMArting and reddening of the skin.
510 Odor Threshoid 100 ppm

&

IDLM Valus: 1,000 ppm
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\_
PRODUCT IDENTIFICATION
Synonyms: __TSP/C Tnsodlum orxhophosphate .Sodium phosphate, tribasic;
' Phosphoric acid, trisodium salt; Trisodium’ phosphate dodecahydram
Chemical Formula: 'NayPO+12H,0+1/4 NaOH (approxlmately) '
DOT Proper Shlpplng o |
Name: ~_Sodium Phosphate. Tnba.s:c _(see NOTE below) ' §
. * . - .
DOT Hazard Class/ sl A Ir
1.D. No.: ORM-E/NAS148 ' -
DOT Label(s): Not Applicable : 2
Hazardous Substance(s)/ S : ‘j
RQ(s): , " Yes/5,000 Ibs. . .. e :
- U.S. Surface Freigm' A e S |-
Classification: ' Trisodium Phosphate =~ ™ ~"** e
. 13
Note: Bagged malerial is not regulated. CEE ’ 5
*Since hydrated materials could not be reported .on the-FSEA—init ""“'ntory Llst Tnsodlum |

- Monsanto MATERIAL SAFETY DATAr‘ R W

'

[1ER CoDE /9-1“ g
— ' . MONSANTO COMPANY
- soo N. LIN
MONSANTO PRODUCT NAME | . ST. L'bu?saﬁg :3?16\;0

TRISODIUM PHOSPHA TE m. Phone Ao
CRYSTALLINE U (el Coliect

Phosphate Crystallme was reponed as anhydrous wnth e CAS No.'7601-54-9.

WARNING STATEMENTS L
CANGERI . L e
CAUSES EYE BURNS ool .
CAUSES SKIN IRRITATION

PRECAUTIONARY MEASURES .

Do not get in eyes, on skin, on clothing. e
Avoid breathing dust. e edie
Keep container closed. en e
Use with adequate ventilation. ' - T
Wash thoroughly after handling. ‘ , : —

EMERGENCY AND FIRST AID PROCEDURES

FIRST AID: IF IN EYES, immediately flush with plenty of water for at least 15 minutes.
Call a physician. e e

IF ON SKIN, immediately flush with plenty of water.. Remove contammated clothmg :
Wash clothing before reuse. e i Ee NP el IR e
' G-4048 /883
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MOHSBﬂtO MATERIAL SAFETY DATA - . . Page20f3

OCCUPATIONAL CONTROL PROCEDURES

Eye Protection: Wear chemical salety goggles to prevent eye contact. Have eye baths im-
medialey available where eye contact can oceur.

Skin Protection: Wear appropriate impervious gloves and protective clothing to prevent skrni_-
contact. Launder contaminated clothmg and clean protectrve ‘equipment before
reuse.

Respiratory R

Protection: Use NIOSH approved equipment suitable for nuisance dust when airborne ex-

posure is excessive. Consult respirator manufacturer 1o determine appropriate
type equipment for given application.

Ventilation: Provide ventrlatroAn 1o minimize exposure. Local exhaust ventilation preferred.

Airborne
Exposure Limits:  Product: Trisodium phosphate dodecahydrate

"' Although no specific exposure limit.has been established for this material
OSHA and ACGIH have established limits for nuisance dusts:

OSHA PEL/TWA: Total 15 mg/m3; Respirable 5§ mg/m3
-~ ACGIH TLV/TWA: Total'10 mg/m3; Respirable 5 mg/m3

Keep exposure below these limits.

FIRE PROTECTION INFORMATION BT AL

This material is not combustible. : cooom

REACTIVITY DATA T AT S
Materials to Avold: Trisodium Phosphate Crystalline” could be corrosive to aluminum

surfaces because of high pH. Sealed containers should be kept free
of water because of its oorrosrvrty when wet. oy

Hazardous Decomposition : r
Products: None. e :

Hazardous Polymerization:  Does not occur.,

PHYSIOLOGICAL EFFECTS SUMMARY -

Oral LD, (Rat): 6,500 mg/kg, Practically Nontoxic

Dermal LD, (Rabbit): 7,940 mg/kg, Practically Nontoxic

Eye Irritation (Rabbit): (FHSA) Corrosive

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

!

Vit ELumb SmrEl s UATA

PHYSICAL DATA

Appearance and Odor: White, crystalline, free-flowing granules or powder odorless _
PH (1% solution @ 25°C):  12.0 : :

Bulk Density (Ibs./cu. ft.): Powder 61-65 = e
Granular 58-64 o ' )

Solubllity (g/100 g H,0)
(Anhydrous Salt Basis): 11.6 @. 25°C

17'5@ 0°C "--':.'i ::' I’\i’:' lf.‘.:: co .
353@760°C, . T -
613 @ ‘80°C - N i et

84.5 @ 100°C

Note: These physical data are typical values based on material tested but may vary from aample o umple
Typical values should not be construed as a guaranteed analysis of any specific It or as specification ems. "



- Monsanto materiAL SAFETY DATA

Page 3 of 3
SPILL, LEAK & DISPOSAL INFORMATION
Waste Disposal: Dispose of in a landfili in accordance with all local, stale and federal regula-
tions.
Spill or Leakage
Procedures: Sodium phosphate, tribasic, as currently defined, is a hazardous substance in

the Comprehensive Environmental Response, Compensation and Liability Act
of 1980 (Superfund) and in'the current federal regulations 40 CFR, Part 116
(Section 311, Clean Water Act) with a reportable quantity of 5,000 pounds
when released 1o the environment. Since federal, state and local laws may
vary, consult your atiorney or appropriate regulatory officials for information re-

lating 1o spill reporting.
Sweep, scoop or vacuum up all spilled material

contaminated material and place in containers. |f possible, complete cleanup

on a dry basis. After all practical dry cleanup has
nation can be flushed with plenty of water.

contaminated soil and other

been done, residual contami-

- ADDITIONAL COMMENTS

Environmental Toxicity Information:

96-hr LCq, (Bluegill) : 440 mg/l, Practically Nontoxic
96-hr LCy, (Trout) : 260 mg/l, Practically Nontoxic

DATE: 8/1/83 " REVISED: x
MSDS NO.: - 010101890

SUPERSEDES: s7s

FOR ADDITIONAL NON-EMERGENCY INFORMATION, CONTACT:

Product Acceptability Coordinator
Detergent Materials

Monsanto Industrial Chemicals Co.
314-694-2096

(A Unit of Monsanto Company)

]

uss. In no event will Monsanio Company be responsidie for damages ol any nature whatsoever

PRODUCT TO WHICH INFORMATION REFERS.

Anrhough the inlormation and recommendations 8! forth herein (hereinatier “information™) are presentsd in 900d faith and believed 10 be
correct as of the dats hereof, Mmmmmeym&osm:momuﬁauubhmuww.mmh
wpplbduponhoconduﬁmmtmopumrocdw\gmwmwmawmumubhmuwmpﬂGb
resuling from the uss of or reliance upon
information. NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE OR OF ANY OTHER NATURE ARE MADE HEREUNDER WITH RESPECT TO INFORMATION OR THE

This form has been approved by the Occupational Salety and Health Administration as “equivalent 10" OSHA Form 20.
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VPK00OO CAS: 75-35-4 HR:3J
VINYLIDENE CHLORIDE

DOT: UN 1303
ml: C,H,Cly mw: 96.94

PROP: Colorless, volatile liquid. Bp: 31.6°%,
Icl: 7.3%. uck: 16.0%, [p: —122°, flash p: 0°F
(OC), d: 1.213 (0 20%4°, autoigh temp: 1058°F.

SYNS: ¢ orui: de VINVLIDENE (FRENCID

£ L LDCE # LLDICHEOROETUENE % 11D
CHLOROETHYLENI  #  NCLCSA262 % RCRA WASTE
NUMDER UOTR  *  SCONATEX  # VDC  *  VINYLL
DENE CHLORIDE () % VINYLIDENE DICHLORIDE
*  VINYLIDINE CHLORIDE

CONSENSUS REPORTS: IARC Cancer Re-
vicw: GROUP 3 IMEMDT 7,376,87; Human
Inadequate  Lvidence  IMEMDT 39.195,80,
IMEMDT 19.439.,79. Animal Limited LEvi-
dence IMEMDT 39,195,806 Animal Sufficient
Lvidence IMEMDT 19,439,79. EPA Genelic
Toxicology Program. Reported in EPA TSCA
Inventory.  Community Right-To-Know List.

OSHA PEL: TWA 1 ppm
ACGIH TLV: TWA 5 ppm; STEL 20 ppm

DFG MAK: Suspected Carcinogen.
DOT Classilicalion: Flammable Liquid; Labcl:
Flammablc Liquid

SAFETY PROFILE: Suspected carcinogen with
cxperimental carcinogenic, ncoplastigenic, and
tumorigenic data. Poison by inhalation, inges-
tion, and intravenous routes. Moderalely toxic
by subcutancous route. Human systemic clfects
by inhalation: gencral ancsthesia, Tiver and Kid-
ncy changes. Experimental termogenic and re-
productive cllects. Mutation data reported. A
very dangerous fire hazard when exposed 1o
heat or Name. Moderately explosive in the form
of gas when exposcd to heat or lame. Tt forms
cxplosive peroxides upon exposure to air. Poten-
tially explosive reaction with chlorotrifluoroe-
thylene at 180°C. Reaction with ozone lorms
dangerous products. Explosive reaction with
perchloryl fluoride when heated above 100°C.
Also can cxplode spontancously. Reacls vio-
lently with chlorosultonic acid. HNO,, olcum.
Can rcact vigorously with oxidizing matcrials.
To fight firc, usc alcohol foam, CO;, dry chenu-
cal. When heated to decomposition itemits toxic
fumes of Ci™.



m-XYLENE

XLM

Wabery lquid Sweet odor

Flosts on water, Flammabis, iritating vapor Is produced.

‘S:ﬁ schaige # pounlc. Keop peopie away.

Avodmuﬂ-min.lﬂw
mnm:mmmmmu

6. FIRE MAZARDS

&1  Fash Point: 84°F C.C.
42  Fammeble Limits In Al: 1.1%-8.4%

Preducts: Not pertinent

16, HAZARD ASSESSMENT CODE

1L NAZARD CLASSIFICATIONS

11.1 Code of Federal Regulstions:

DL Value: 10,000 ppm

Nouty local health and poiiution conol agencies. 88 Behavior in Fire: Vapor is hesvier thhan air Flemmable Aquid
and mey Wavel coneiderable distancs 10 & 112 NAS Hazard Rating for Bulk Weter
source of igrition and flssh beck. Transpoctation:
YT 47  ignition Tempersture: 90¢°F e Category Rating
ww.—,,..,w_ 63 Electrical Hazarct Class |, Group D PasEna——
Vapor may # igritad in sn enciosed ares. 4.9 Bumning Rate 5.0 mm/min. "‘"v h writor
Wear set . 610 Adisbatic Flame Tempersture: apor e
Extnguish with foam, Ory chemcal, or carbon dioxide.
* Fire w.wnnybchoﬂ-cmonkc. Duta not svaliable Uquid or Sold mtant . 1
Cool exposed COmManers with waler. 611 Stoichiometic Alr 1o Fust Raticc Poleors — 2
Data not svaleble Water Pohsion
012 Flame Tempersture: Deta not avalleble Humen Towolty. o 1
Aquatc Tosdicity e 3
Asstrwiic Eflect 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reacovity
YAPOR Owwr Chamicals e o oo 1
KTiatng 0 nose, and throat. 79 nmmwmmm o
It inhaied, will cause headache, difficull breathing. or loss of 72 No s‘""‘—"—“——
CONBCIOUSNES. uﬂm Reacion . 0
Move o resh ax. 113 NFPA Haxard Classification:
If beaathing has stopped, give anificial respiation. . 73 Stabity During Traneport Stsdie Cae P
{f breathing  ditficult, give oxygen. 7.4 Keutrsitzing Agents for Acide and
Not wm(m_____) :
3
imatng 10 skin and eyes. 735 Polymeriastiorc Not pertinent
EXPOSUre | i swalowed. wil case or loes of 7.4 Inhibior of Polymertzation: Rescovity (Yelow) . ©
Remaove contammnaled ciol and shoes. Not pertinent
Flush sffecied aseas wrth plenty of water.
IF IN EYES, hold eysixds open and fiush with plenty of waier. 7.7 Nolar Ratio (Reactand o
IF SWALLOWEDmdvncnmuCONSCIOUS have vicum onnk water Producty Dets not svalable
DO NOY INDUCE VOMITING. 7.8 Reactivity Groug: 32
12 PHYSICAL AND CHEMICAL PROPERTIES
121  Pivysical Stats ot 15°C end 1 st
bFiARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Uuid
Water May by Gangerous 4 I enters weter Intakes. 122 Molecular Weight: 106.16
- 123 BPoilling Point ot 1 st
; POUUON 4 o ey paum 4o e oo BacF = 190G = 081X
124  Freszing Point:
=S42F = =47.9°C =» 253K
1. RESPONSE TO DISCHARGE 2. LABEL . L WATER POLLUTION 125 Crivicsl Tempersture:
{See 2t Cstegory: Flanmable Squid L1 Aquatic Toxiity: 050.8°F w 33.8°C = 817.0°K
fssus warmning-high flammabality 22 Class: 3 22 ppm/96 he/blusgil/TL, /iresh water 126 Criticsl Pressurs:
Evacuate mea 2 y: Data not aveilable $13.8 otm = 34.95 peis = 1.540
Should be removed [ K} WWWM; MN/m*
Chemical and physical teatment 0 Ib/bb, § days; 0% (theor.), § deys 127  Specific Gravity:
8.4 Food Chain Concentration Potential 0.884 &1 20°C (Bpich)
Data not available 128 Liquid Burtace Tensionr
28.8 dynes/cm = 0.0208 N/m &t 20°C
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 129 Liquid Water intarfaciel Tension:
3.1 CQ Compatibiity Class: Aromatic 4.1 Physical Siate (as shipped): Liquid 30.4 dynss/cm = 0.0384 N/m ot 30°C
Hydrocarton 42 Color: Coloriess 1210 Vaper (Gas) Specific Gravity:
82 Formuls m-CeHd(CHa)s 4.3 Odor: Like berzene; cheracieristic aromatic Nol perinent
33 IMO/UN Designation: 3.2/1307 1211 Retio of Specific Heats of Yapor (Gesk
3.4 DOT ID No= 1307 1.071
3.5 CAS Repgletry No= 108-38-3 1212 Laternt Hest of Yaportzstion:
147 B/ = 819 callg =
2.49 X 10% J/kg
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1213 Mest of Combustion: —17.354 Bu/b =
) —~B752.4 cal/g = —408.31 X 10* J/hg
£&1 Personai \ppr canister or akr-supplied mesk; goggles or tace shield; 9.1 Grades of Purity: Ressarcic §5.99%; 1214 Host of Decomposition: Not parwnent
plastic gioves and bools. Pure: 99.9%; Technical: 99.2% 1215 Meat of Sohution: Not persnent
L Vapors cause and Lipid rmiiates eyes and 92 Storage Temperature: Amblert 1218 Heat of Polymertzation: Not perinent
mnwmwmmommwmmm 9.3 Inert Atmosphers: No requirement 1226 Hest of Fusion: 26.01 cal/g
edema. I ingesied, Causes nauses, vomiting. cramps, headachs, snd coms; can be fatal Kidney 9.4 Venting: Open (flame ammesier) or 1228 Limiting Value: Deta not svedabie
ond Iver amage can oCour. X presaure-vacuum 3227 Reid Vapor Pressurs: 0.34 pes
$3  Trestment of Exposurs: INHALATION: remove 10 fresh air; adminisier artificiel respiration and
mlmm.m.mssrmmnormmwum.ﬂss
fush with water for al isast 15 min. SKIN: wips off, wash with soap and water.
54 Threshold Umit Value: 100 ppm
&5 Short Term inhalation Limits: 300 ppm for 20 min.
58 Texicity by Ingestion: Grade J; LDse = 50 1o 500 g/kg
8.7 Lats Toxicity: Kidney and liver damage.
[7) vwm)mmvm“-mmdnmuw
system il present in high concentations. The effect is temporary.
[ 3] MUMMWWMIWMMNMIQ
remain, may Cause sMArting and reddening of the skin. NOTES
£.10 Odor Threshokt: 0.05 ppm
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{Se¢ Hazard Assssament Handbook)

10, MATARD ASSESSMENT CODE

A-TU

Watery iquict Coloriess Swest odor € FIRE NAZARDS
8.1 Flash Point 63°F C.C; 75°F O.C.
«“2 AN
Floats on water. Flammable, iritating vapor is produced. o ::m!l.nnmu-i;mn:’
chamical, of carbon dicxide
64 Fire Extinguishing Agents Not lo be
g‘wf"mmuwlm.xupmpbnuy. Used: Waler may be ineftective.
Mwm"m"‘““m“w 65 Specisl Hazarde of Combustion
laolate and remave cischavged material. Products: Not pertinent
Nafy local heaith and poliuton contol sgencies. 6.8 Bohavior In Fire: Vapor is hesvier then sir
and may Yavel considerable distance 10 &
0uos of ignison and Rash back.
47  ignition Temperature: B09°F
F L v vapor Wl may oo €3 Electrical Hazard: Class |, Group D
:1 m%lhwmnmwu wea 49 Buming Ralx: 5.8 mm/min.
oas $oi1-con i sppasal
loam, dry chemical, of Carbon dioxide. 610 Adiabatic Flame Tempernture:
* Fire Waler may be ingttecuve on fee. Dats nol svaiable
Cool exposed conlainecs with waler 811 Stoichiometric Alr % Fusl Ratic:
Data not avellabls
4.12 Flame Temperature: Deta not avaiable
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Raactivity With Weter: No reacion
m © nose end throst. g *
. .?‘ cause headache, Gficult breathing, of loss 722 R y with No
Monlnunnu
If breathing has s10pped. give artificiel respiration. 7.3 Stsbiity During Traneport: Sisble
M breatreng is difhcull, grve oxygen. 7.4 Neutraltzing Agents for Acide and
LU Caustics: Not perinent
irmating 1 skin and eyes. 75 Polymertzatiors Not pertinent
EXPOIUI’Q ¥ swaliowsd, will Causs nauses, Vormiting, or loss of 74 inhiblitor of Polymerization:
COMCIOUSNE8A. perinent
Fhuan aftocis wmmwuyg.s:’ ) 77 M Mumm
aftecied aseaa waler, A olar L
IF IN EYES. nold syeixds open and flush with plenty of water.
¥ SWALLOWED and nictvn s CONSCIOUS, have victm gk water Productk Deia not avalable
or Mk 74 Resctivity Group: 32
DO NOT INDUCE VOMITING.
ous 0 tic e in high concentations.
water | B
May be dangerous § k enters waler inakes.
Poltution Notity local health and widide officials.
Nmnyop-llulolnu:by water inlakes.

"1

12

13

1L NAZARD CLASSIFICATIONS

Code of Federst Reguiations:
Fiarmmable Squid

MAS Hezerd Rating for Bulk Weter
Transpertstion:

Assthetc Eflect. 2
Reacivity

O Chamicals oo 1

Waler [}

Self Reaction [}
WFPA Mazard Classification:

Classification

Healh Hezard (Bius) 2
Fammabiity (Red) 3

MNM——.—__ [

1. RESPONSE TO DISCHARGE 2 LABEL

(8ee Respones Methods Hendbook) 2.1 Category: Flammable fiquid
Istue warming-hiph flammabiiity 22 Clasx)
Evacuate area

Should be removed
Chemicat and physical frestmernt

1 CHEMICAL DESIGNATIONS

11 CO Competibliity

4, OBSERVABLE CHARACTERISTICS
Class: Aromatic 41 Physical State (se shippedy Liquid

L 8]

te

L R

S WATER POLLUTION

Aquatic Toxicity:
> 100 mg/1/98 tr/D. magna/TL,/fresh
‘waler
Watertow! Toxicity: Osta not avadable
Blological Oxygen Demand (BOD)
0 b/lb. 5 days; 2.5% (Wheor.), 8 deys
Food Chain Concentration Potentiat
Data not avalable

Hydrocarbon 42 Color: Coloriess
Formia: 0-CeHe(CHs)s 43 Odor fike;
WIO/UN Designation: 3.2/1307
DOT 1D No: 1307
CAS Repistry No: 95478

5. HEALTH HAZARDS $. SHIPPING INFORKATION
[ \pp canister or air-supplied mask; gogoies of face shield; 8.1 Grades of Purity: Ressarch: 99.99%;
MM“M Purs: 99.7%; Commercial: 95+ %

VYapors cause headachs and dizziness. Ucuid Iritates eyes and

mnmmmmmmmwmmm
sdema. N ingested, Causes neuses, vomiting, cramps, headache, and coma. Can be fatal.
Kidney and lver damege can Qoo

53  Trestment of Exposure: INHALATION: remove 10 fresh air; administer artificil respiration and
axygen ¥ required; call a doctor. INGESTION: do NOT induce vomiting: call a docior. EYES:
fush with weter for at least 15 min. SKIN: wips oft, wash with sosp and waisr,

$4  TMeshold Limt

Valus: 100 ppm

&8 Short Term Inheistion Limits: 300 ppm for 30 min.
&8 Toxichty by ingestion: Grade 3; LDse = 50 10 500 mg/kg
A7 Late Toxlcity: Kiiney and iver damage.

68 Vapor (Gae) iritant Charactaristice: Vapors causs & slight

of the syes or

system i present in high conceniralions. The efiect is lemporary.

5.9 Uquid or Solid kritand Characteristios: Minimum hazard i spitied on clothing and sliowed ©©
remain, mey cause smaning and reddening of the akin.

£.10 Odor Threshoid: 0.05 ppm

1IDLH Yalus: 10,000 ppm

P+

Storage Temperaturs: Ambient

Inert Atmosphere: No reaction

Venting: Open (flame aester) or
Pressure-vacuum

12 PHYSICAL AND CHEMICAL PROPERTIES

171

1.2
13

1728

124

177

1210 Vapor (Gas) Spectfic Gravity:
1211 Retio of Specific Heats of Yapor (Gesk

1212 Latent Hest of Vaportastion:

1212 Heet of Combustion: —17,558 Ba/D =

nu
1296
1216 Heet of Polymertzation: Not pertinent
1226 Heat of Fusion: 30.84 cal/g

122¢
127

Physical State af 15°C and 1 stmc
Uuid
Molsculer Weight 108.16
Boling Point st 1 stax
201.9F = 144.4C » 176K
Freezing Point
=133F = ~25.2°C = 248.0°K
Critical Tempersture:
0740°F = 357.1°C = 630.3°K
5415 aim = 30.84 paia = 1.732
MN/m*
Specific Qravity:
0.880 al 20°C (Bquad)
Liquid Surtace Tensior
30.53 dynes/cm = 0.0305) N/m st
18.5°C
Liquid Water inlertaciel Tenslon:
38.06 dynse/cm = 0.00808 N/m at
2°C

Not pertnent
1.068

140 B/ = 8260 cal/g =
3.47 X 10* J/ng

~—0754.7 cal/g = —408.41 X 10* J/kg

NOTES

JUNE 1985



ivage

P-XYLENE

XLP

Watery liquid Swest odor

& FIRE HAZARDS

10.  HAZARD ASSESSMENT CODE

MM‘MM)

A-TY

JL  HAZARD CLASSIFICATIONS

111 Code of Federal Reguistions:

Flammebie iquid
112 NAS Hazard Rating for Bulk Weter
Transportation:
Category Asting
Fire. 3
Health

remain, may cause smarting and reddening of the shin.
6.10 Odor Threshokd: 0.05 ppm

&11 IDLM Yalue: 10,000 pmm

121

122
123

124

124

r

e

1w

"

112

12.19

1244
1718
12.18

122
uwn

PHYSICAL AND CHEMICAL PROPERTIES

Physical State st 15°C and ¥ et
Liquad
Moleculer Welght 108.18
Solling Poird st 1 str
200.9°F = 138.3'C = 411.5°K
Freezing Point
559°F = 13.3°C = 286.5°K
Critical Tompersture:
S49.4°F = 343.0°C = $18.2°K
500.4 atm = 34.85 peis = 3.510
MN/me
Specific Gravity:
0881 o 20°C (Bguid)
Liguid Surtane Tenslon:
28.3 dynes/cm = 0.0283 N/m st 20°C
Uquid Waler intertecial Tension:
378 dynes/cm = 0.0378 N/m ot 20°C
Vapor (Gas) Specific Gravity:
Not pertiners
MdMMdV.uﬂl-)
1.0M
Latent Heat of Vaportzation:
150 Bav/ = 81 cal/g =
3.4 X 10° kg
Heat of Combustion: —17,559 BA/b =
—9754.7 cal/g = ~—408.41 X 10° J/ng
Hesat of Decomposiion: Not pertinent
Heat of Schnion: Not pertinent
Heat of Polymertzation: Not pertinent
Heat of Fusion: 37.83 cal/g
Umiting Yalus: Dete not svalable
Rsid Yapor Preseurs 0.34 peia

&1 Flash Point: 81°F C.C.
. 62 Flammabie Limits in Alr: 1.1%8.6%
Floats on waier. Flammable. irmitating vapor is produced.
Froamng pom s SorF e P 83 Firs Extinguishing Agents: Foam, dry
chemical, or carbon dicaide
&4 Fire Extinguishing Agents Not 10 be
Siop dcharge d possibie. Keep peopie away Used: Wster may be ineftective.
E“ e 1 with lhwd and vapor “ o
voud CONLAC! vapor. * ] :
180818 and 18move Grschaiged malerial. Products: Not perinent
Nouty loca! health and poliulion conuol agencies. 6.6 Bohavior In Fire: Vapor is heavier than ar
and may travel considerable distance 10 &
SCe of ignition and Aash beck_
&7  ipniton Temperature: 870°F
FLAMMAB
HAMLE vapor ad may ocawr. 8 Elecirical Hazard: Class |, Group D
Vapor may ¥ ignned in an enclosed aree. 6% Buming Rate: 5.8 mm/min,
Waar sail- g 610 Adisbatic Flame Temperature:
Exunguish with foam, dry chemcal, of carbon dioxice. Outs not avaiiabie
Fire Water may be mefiscirve on fire. .
Cool exposed contaness with waler. 4.11  Stoichiometric Alr 4o Fusl Ratio:
Dsta not svailable
~ 612 Reme Temperatura: Data not avadable
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
YAPOR
Tatng 10 syes, n0se and L 79 :udmry m:m-r. Nonmﬂon
H inhailed, wik cause dunness, drficult treathing, or 72 y whh No
oss of conscousness. reaction
Move 1o resh ax X 73 Stabiiity During Transport: Stable
i braatl has siopped, give artiicial respration.
[ uo-m 15 ditliculy, orv:"mygen. 7.4 Neutraiizing Agents for Acide and
Loulo Cavstica: Not pertinent
- Imatng 10 skin and eyes. - - - 7.5 Polymertzatiorr Not pertinent
EXPOSUI’B 1 swaliowed, will Cause nauses. vomiting, loss of conaciousness. 7.8 Inhibior of Polymertzation:
:lm:'mnwmud clotrung u\'d shoes. Not pertnent
ush L s wilh pienty of water.
1N EYES, mﬁ':,.z. op;.n".m flush with plenty of water. 7.7 Moler Ratio (Resctent to
IF SWALLOWED and vicum s CONSCIOUS, have vicum drnk waler Producty Data not avallable
k.
0O NOT INDUGE YOMITING. 74 Reactivity Group: 32
;MRMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. .
10 shorelne.
Water Mar 59 Camgorouati t enkers waiar intakes,
] PO"U"O“ Nottly iocal heafth and wildiite officials
Notty 0peralors of Neasby waler intakes.
L RESPONSE TO DISCHARGE 2 LABEL L. WATER POLLUTION
(8e0 Rosponse Methods Handbook) 21 Category: Flammable fiquid 6.1 Aquatic Toxicity:
Issue waming-high fammabitity 22 Ciass: 3 22 ppm/96 Ne/Diuegi /T /tresh water
Evacusle wea 82 Waterfowl Toxicity: Data not avaiiable
Should be removed 8.3 Blological Oxygen Demand (BODx
Chemical and physical reatment O B/B in 5 days .
8.4 Food Chain Concentration Potentiat
Data not available
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

41 COG Competibitity Clase: Aromatic 41 Physical Biste (as shipped): Liquid
Hydrocarbon 4.2 Color: Coloriess

32 Formuix p-CoHi(CHa)a 4.3 Odor: Like benzene; characteristic arometic

33 IMO/UN Designation: 3.2/1307

34 DOT 1D No: 1307

35 CAS Registry No: 106-42-3

5. HEALTH HAZARDS 8. SHIPPING INFORMATION

5.1 Persansi Prof Equi A Canisier or air-suppiied mask: goggies of lace shisid; 0.1 Grades of Purlly: Ressarch: 99.99%;
plastc gioves and boots. Pue: 99.8%: Technicat 99.0%

2 F o & Vapors causs and Liquid iritates eyes and 9.2 Storags Tempersture: Ambient
mnmmwmm-mmmmmmwm 9.3 Inert Atmosphere: No requirement
sdema. N ingesied, Causss nauses, vomiting, crempe, headachs, and coma. Can be fatal 8.4 Venting: Open iflame arresisr) or
Kidney snd hver damage can ocour. pressure-vacuum

[ %] 1mmnmwmmummmnumw-mw
WIMMIM&.NGESTMQMTMMM.M. EYES:
wmnwunluuismsxm:mw.mmwwnm

6.4 Threahoid Limit Value: 100 ppm

5§ Short Term inhalation Limits: 300 ppm for 30 min.

5.6 TYouxichy by ingestion: Grade 3; LDse = 50 10 500 mg/hg

&7 Laie Toxicity: Kidney and ver damage.

[¥] VW(M)MMMVmewuwwdhmumm
sysiem ¥ prasent in high concentrations. The effect is lemporary.

[ 2] M-mmmmmmnwmmwmu

NOTES
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ZINC CHLORIDE

ZCL

Common Synonyms Sokd White s0hd Odoriess 6. FIRE HAZARDS 1. HAZARD ASSESSMENT CODE
6.1 Flash Point Not fammable (Soe Mazard Asssssment Handbook)
. 62 Fammable Limits In Alr: Not fismmabile 88
Sokd sinks and mixes with water. $.3  Firs Extingulshing Agents: Not pertinent
6.4 Fire Extinguishing Agents Not to be
Used: Not pertinent
Keer Deopic away €5  Specisl Hazards of Combustion 11, HAZARD CLASSIFICATIONS
AvOiC contact with sonc anc solution Products: Not pertinent
Isoiate 8nC remove Oischar, materia! 1.1 Code of Federal
Notrty tocs' hesht and pohgl?:n contro! egencres 64 Behavior in Fire: Not periinent ORM-E Popuations:
$.7 ignition Temperaturs: Not flammable
63 Electrical Hazard: Not pertinent 112 NAS Hazard Asting for Bulk Weter
$3  Buming Rete: Not flammable Tranaportation: Not keied
§.90 Adisbatic Flame Tomperaturs: 113 NFPA Hazard Classification:
Not tiammabie. Data not availadie Not isted
.11 Stoichiometric Air 1o Fuel Retio:
Deta not aveilabie
6.12 Fame Temperature. Daa not available
Fire
CALL FOF MEDICAL AID 7. CHEMICAL REACTIVITY
SOLID OR SOLUTION ]
imating 1o skin and eyes. ';.1 Reactivity m:!mr No resction
H swaliowsd, will cause nauses or vomiting. 2 y with No
Flust Eang,;xec areas wi™ pienty o' waler reaction
IF IN EYES. hoic evelTs oDen 81C s with pienty of waler 7.3 Stabity During Transport Stable
IF SWALLOWET &nc wiztm 15 CONSCIOUS, nave viclm onnk waler
O ik anE nave wctm Induce vomtng 7.4 Neutrsiizing Agents for Acids and
IF SWALLOWED anc victir ie uNCON'SC!SuS OF RAVING CONVULSIONS. Caustics: Not pertinent
oc nething excep: »eef vichm warm 7.5 Polymerization: Not pertinent
Exposure 7.4 inhiblor of Polymerization:
Not pertinent
7.7 Molar Astic (Reactant to
Producty Dets not availsble
7.8 Reactivity Group: Deta not svaiabie
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical Stete st 15°C and 1 stm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS Sold
Water Msy be dangerous if it enters waier intakes. 122 ™ Welght 136.28
Poliution Notty loca! heahh gnc widiite 0*iCiEls 123 Boling Point at 1 stm: Very high
Notty operators of nee-Dy wale' iniakes 124  Freezing Point
541°F = 283°C = 556°K
125 Critical Temperwture: Not pertinent
1. RESPONSE TO DISCKARGE 2 LABEL 8. WATER POLLUTION 128 Critical Promsure: Not persnent
(See Response Methods Handbook) 2.1 Category: None 8.1 Aquetic Toxicity: 127  Specific Gravity:
ixtue waming-water contaminant 2.2 Cisss: Not perunent 7.2 ppm/96 v/ medium 2.01 81 25°C (sokd)
Drsperse and fiush bluegil/TL, /fresh waler 1280 Uquid Surface Tension: Not pertnent
28 ppm/48 tu/2ebrafsh/TL, /seh water 129 Liquid Weter imtertacial Tension:
32 Wsterfow! Toxicity: Dats not svailabie Not pertiner
0.3 Bloiogical Oxypen Demand (BOD): 12.10 Vapor (Ges) Specific Gravity:
None No1 pertnent
8.4 Food Chain Concentration Potentiat 1211 Retio of Specific Heats of Vapor (Gas)
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS None Not persnent
3.1 CG Compatibiiity Ciass: Not ksied 4.1 Physical State (as shipped): Sokd 1212 Latent Meat of Vaportzation:
3.2 Formula: 2nCly 4.2 Coior. White Not persnent
3.3 IMO/UN Designation: 8.0/1840 4.3 Odor: Odoriess 1213  Mest of Combustion: Not pertinent
3.4 DOT ID No: 1840 1294  Hest of Decomposition: Not perinent
3.5 CAS Repistry No. 7646-857 12.16  Mest of Sokstion: NO1 perdrent
1218  Meat of Polymectzation: Not pertinent
1226 Mest of Fusion: 40.6 cal/g
122¢ Limiting Yaive: Dets not avaiabie
5. MEALTH NAZARDS 8. SHIPPING INFORMATION 1237 Reid Vapor Pressurs: Duta not aveladie
6.1 Personal Protective Equipment Goggies or tace shisid. 8.1 Grades of Purity: Reagent; USP;
52 Symptoms Following Exposure: Soic or water solution i astingent snd can imitate the eyes. technical; 50% solution in waler
When ingesied. Can cause INMOXICASON, $4vere imitation of stomach, Neusea, vomiting, and 9.2 Storsge Tempersture: Ambient
diarrhea. $3 Inert Atmosphers: No requirement

[ %]

5.4
[ ¥}
[ X}
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5.8 . Vapor (Gas) irritsnt Charscteristics: Non-volatile

Treatmeni of Exposurs: INGESTION: give large volurmes of water and induce vomibng; repeat

process; call a cdoctor. EYES: wash with water for st least 15 rmn.

Threshold Limit Value: 1 mg/m? (dust).
Short Term Inhelation Limits: Not pertinent

Toxicity by ingestion: Grade 3; LDso = 50 10 500 mg/kg

Late Toxieity: Dela not avaiable

Uiquid or Solid irrtant Characteristics: Sokd imitates siin on prolonged comact
£.10 Odor Threahokt: Not pertinent
6.11 IDLH Value: 2,000 mg/m?

| X}

Venting: Data not svailable

NOTES
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N.5 OSHA POSTER

PROTECTION

The Occupational Safety and Health Act of 1970 provi

des job safety and health protection

for workers by promoting safe and healthful working conditions throughout the Nation.

Requirements of the Actinclude the following:

All employers must furnish to employees employment and a place
of employment free from recognized hazards that are causing or are
likely 1o cause death or serious harm or employees. Employers
must comply with occupational safety and health standards issued
under the Act.

Emplovees must comply with all occupational safety and health
standards, rules, regulations and orders issued under the Act that
apply to their own actions and conduct on the job

The Occupational Safety and Health Administration (OSHA) of
the U.S. Department of Labor has the primary responsibility for
administering the Act. OSHA issues occupational safety and health
standards, and its Compliance Safety and Health Officers conduct
jobsite inspections 10 help ensure compliance with the Act.

The Act requires that a representative of the employer and 2
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.

Employees or their representatives have the right tofile a complaint
with the ncarest OSHA office requesting an inspection if they
believe unsafe or unhealthful conditions exist in their workplace.
OSHA will withhoid, on request, names of employees complaining.

The Act provides the employees may not be discharged or dis-
criminated 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 discrimination.

If upon inspection OSHA believes an employer has violated the
Act, a citation alieging such violations will be issued 1o 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,

The Act provides for mandatory penalties against employers of up
to $1,000 for each serious violation and for optional penalties of vp
to $1,000 for each nonserious violation. Penalties of up 1o §1,000
per day may be proposed for failure to correct viclations within the
proposed time period. Also, any employer who willfully or
repeatedly violates the Act may be assessed penalties of up to
$10,000 for each such violation.

Criminal penalties are also provided for in the Act. Any willful
violation resulting in death of an employee, upon conviction, is
punishable by a fine of up to $250,000 (or $500,000 if the empioyer
is a corporation), or by imprisonment for up to six months, or by
both. Conviction of an employer after a first conviction doubles

While providing penalties for violations, the Act also encourages
cfforts 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 10 assist employers in establishing or perfecting
programs to prevent or control emplyee 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 proivde considerable belp and advice
on solving safety and health problems or can refer you to other
sources for health such as training.

Frec assistance in identifying and correcting hazards and in improv-
ing safety and health management is available to employers, without
citation or penalty, through OSHA-supporied programs in each
State. Thse 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
obiain and post the State's equivalent poster.

More Information

Additional information and  Atlanta, Georgia (404) 347-3573 Washington, D.C.

copiesof the Act, specificOSHA ~ Boston, Massachusetts (617) 565-7164 1989 (Revised)

safety and health standards, and  Chicago, lilinois (312) 353-2220 OSHA 2203

otber applicable regulations Dallas, Texas (214) 7674731

may be obtained from your Denver, Colorado (303) 844-3061

employer or from the nearest  Kansas City, Missouri (816) 426-5861 Elizabeth Dole, Secretary of Labor

OSHA Regional Office in the New York, New York (212) 337-2325 U.S. Deparlment of Labor

following locations: g‘?;‘:g:ﬁg;?::;" 85; 3356-;297; Occupational Safety and Health Adminstration
Settle, Washington (206) 442-5930

Under provisions of Title 29, Code of Federal Regualtions, Part 1903.2(s)(1) employers must post this potice (or 3 scaimile) in a conspicuous place where notices 1o emplovees sre
customarily posted.



Site Name: Date:

Auditor:

SEND A COPY OF COMPLETED FORM TO THE HEALTH AND SAFETY MANAGER

[YES [NO [N/A]  COMMENTS |
- (Use back of form if more space is needed)

}AAUJN-—-

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

33,
34,

Safety meeting held today?
Emergency procedures dircussed during safety meeting?
Vehide available on-site for transportation to the hospital?
At least two persons trained in CPR and first-aid on-site?
Proper PPE being worn as specified in the HASP?

Level of PPE being worn:

PPE adequate for work conditions?
If not, give reason: T
Upgrade/downgrade to PPE level:

If Level B, back-up/emergency person suited up (except for air)?
Monitoring equipment calibrated?
Monitoring equipment in good condition?

. Monitoring equipment used properly?
. Other monitoring equipment needed?

List:

Monitoring equipment covered with plastic to minimize contamination?
Decon line set up properly?

Proper cleaning fluid used for known or suspected contaminants?
Proper decon procedures used?

Decon personnel wearing proper PPE?

Equipment decontaminated?

Samples decontaminated?

Disposable items changed twice 2 day or more often if needed?

Proper collection and disposal of contaminated PPE?

Proper collection and disposal of decon fluid?

Buddy system used?

Equipment kept off drums and ground?

Knecling 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?

Entry into excavations not allowed unless properly shored or sloped?
All unusual situations on-site listed in HASP?

If not, what?

Action taken?

HASP revired?

. All confined spaces identified?

If not, list:

Confined Space Checklists used?
Confined Spacc Checklists completely and correctly filled out?

ALY. DEFICIENCIES MUST BE CORRECTED IMMEDIATELY!

N-12
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RESPIRATORY PROTECTION PROGRAM
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0.1 INTRODUCTION

This program was developed to govern the selection and use of
respiratory protective devices by ABB Environmental 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 potentlally hazardous
waste disposal sites.

0.2 PERSONNEL REQUIREMENTS

All personnel assigned to field activities at hazardous or
potentially hazardous locations are currently required by ABB
Environmental'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.

0.3 APPLICABLE EQUIPMENT

ABB Environmental 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

0-2
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protective equipment should not be used arbitrarily by any ABB
Environmental personnel. Selection criteria are presented
separately; training is required in the use of each type of
equipment before drawing from stock.

0.4 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.

0.5 PROGRAM ADMINISTRATION AND DOCUMENTATION

Administration of the ABB Environmental 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 Environmental's Sample Control and Staging
Center in Portland, Maine, and designated, trained employees at the
other offices. All fit-testing and respirator maintenance 1is
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.
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Medical supervision of personnel occurs as part of the ABB
Environmental 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 Environmental
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 personnel 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.

. 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.

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 maintained 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.

0.6 INSPECTION, MAINTENANCE, AND STORAGE

0.6.1 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
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are protected when, in reality, they are not. Emergency escape and
rescue devices are particularly wvulnerable 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

0.6.2 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.

0.6.3 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.

0.6.4 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.
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0.6.5 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:
excessive dirt

cracks, tears, holes, or physical distortion of shape
from improper storage

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:
breaks
loss of elasticity
broken or malfunctioning buckles and attachments
excessively worn serrations 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
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 valve in the valve body

0-6
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4. Examine the air-purifying element (s) for:
incorrect cartridge, canister, or filter for the hazard

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

identical cartridges if more than one are used

0.6.6 Care and Cleaning of Self-contained Breathing Apparatus

The proper care of SCBAs involves the following:

inspection for defects
. 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
repairperson.)

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
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3.

4.

- 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

Cylinder and Cylinder Valve Assembly.

Cylinder

- physically check cylinder to ensure that it is
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 valve and listen or feel for leakage
around packing (if leakage is noted, do not use
until repaired); note function of valve lock

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) .
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5.

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
valve. 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.

Facepiece and Corrugated Breathing Tube.

Facepiece

Visually inspect head harness for damaged
serrations 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 scratches.

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.

a.

b.

Don backpack and facepiece.

With facepiece held tightly to face or
facepiece properly donned, stretch breathing
tube to open corrugations and place thumb or
hand over end of connector.

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.

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 hose 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 co0ld, excess moisture, and

damaging chemicals
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0.6.7 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:

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 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.

0.6.8 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.

0.6.9 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.

0.6.10 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 1left 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
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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.

0.6.11 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.

0.6.12 Respirator Storage

Respirators must be stored properly to protect against the
following:

dust

sunlight

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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P.1 ILLUMINATION

Site operations will not be permitted without adequate lighting.
Therefore, unless provisions are made for artificial 1light,
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.

P.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.

P.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 Appendix N). Auditing
may be performed on any ABB Environmental 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 or 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 mitigating comments submitted to the HSM
or the HSS will be appended to the original report.
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APPENDIX

Q.1 STANDARD OPERATING PROCEDURES FOR THE USE OF EXPLOSIVES IN
SEISMIC REFRACTION SURVEYS

Q.1.1 Introduction

This appendix lists some of the more important aspects of the
purchase, transport, storage, handling, and use of explosives. it
is intended as a general guide for ABB Environmental personnel who
may be involved in conducting seismic surveys or who may be
overseeing or auditing such surveys. It is not intended as a
stand-alone reference replacing appropriate federal and/or state
regulations, which can be very specific about certain aspects
regarding explosives.

Many recent advances in computer software and hardware and hardware
technology have revolutionized data processing and interpertating
in the seismic industry. Likewise, the recent development of
sophisticated (and very expensive) truck-mounted energy sources
that can scan a large range of frequencies for optimum response
from deep reflecting horizons has made possible reflection surveys
for hydrocarbon deposits to depths of up to 20 kilometers.
However, for shallow (i.e., the upper several hundred feet) seismic
refraction surveys, the best and most economical energy source
continues to be small explosive charges detonated with electric
blasting caps.

A small explosive charge, as defined herein, consists of the
equivalent of from 1/8 to 1 pound of dynamite which is primed for
detonation with one or more electric blastlng caps. The "dynamite"
that ABB Environmental generally uses is KINESTIK 1/3, which
consists of a powder and liquid, mixed on-site to form an explos1ve
similar in performance to dynamite. Each stick (86 to a case) is
equivalent to 1/3 pound of dynamite. Before mixing, the two parts
re not considered by the DOT to he explosive; therefore, they can
be shipped, transported, and stored with no special precautions.

In practice, ABB Environmental personnel should take every
precaution to ensure that the powder and liquid are separated while
being stored for any length of time to prevent unauthorized access
to potentially explosive materials.

Electric blasting caps come in two conflguratlons acceptable for
selsmographlc work. The "seismograph" variety is best because of
its repeatability with regard to delay time (i.e., the time that
elapses between when the "fire" button on the blaster is depressed
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and when the blasting cap actually detonates). The other type is
known as "instantaneous," and it has acceptable delay time
characteristics. Blasting caps are graded by the federal
government (and all states) a Class A explosive and must be handled
and stored accordingly. Requirements for Class A explosive are
discussed in the following subsection.

Q.1.2 Purchase, Transport, and Storage

The federal government has specific guidelines regarding the
purchase, transport, and storage of explosives, particularly
regarding interstate commerce. In addition, each state has
developed regulations that supersede federal regulations if they
are more restrictive. Therefore, the user must become familiar
with federal as well as state regulations. In practice, it is
unlikely that ABB Environmental would ever become involved in
interstate activities regarding explosives. 1In fact, it has been
ABB Environmental's practice to subcontract out-of-state blasting
activities to a local blaster to minimize expenses that would
otherwise be incurred in obtaining necessary permits, and to
eliminate time expended to purchase, transport, and store
explosives. The following subsections pertain to State of Maine
requirements. Other states can be and are different from Maine,
and requirements vary widely.

Q.1.2.1 Purchase.

In the State of Maine, a blasting license for an individual is not
required. Such a 1license 1is required in Massachusetts (a
competency license) and New York (an explosives license). However,
the State of Maine does require a written permit, issued by the
Commissioner of Public Safety, for the transport of explosives in
intrastate commerce in quantities larger than 200 pounds of
dynamite, or more than 500 electric blasting caps. Although ABB
Environmental never transport quantities exceeding these amounts,
it has been company policy to obtain the State Permit to Transport
Explosives, because it provides additional creditability to
explosives vendors and local officials.

Before purchasing explosives in Maine, the user must obtain a
permit from the fire marshal or appropriate local official in the
town in which the explosives are to be used and/or stored. The
local official must first establish the identity of the applicant,
verify that he or she is older than 21 years of age and is a U.S.
citizen, and inquire about the intended use of the explosives.
Permitting through local officials can be as easy as a courtesy
telephone call from the official notifying the 1local fire

Q-3



APPENDIX Q

department or police chief (every town or city handles explosives
permitting a little differently).

Before selling explosives, the state requires the vendor to verify
that a valid permit has been issued to the buyer by the appropriate
local town official. In addition, the vendor should ascertain
whether the buyer can comply with the rules and regulations
relative to the transport of explosives.

Q0.1.2.2 Transport.

Before issuing the State Permit to Transport Explosives, officials
from the Department. of Public Safety in Augusta, Maine, inspect the
vehicle driven by the applicant to ensure that it is roadworthy.
They also inspect the explosives magazine in which the explosives
will be locked while in transit. State regulations require that
the magazine be constructed of 1-and-1/2-inch-thick planking with
no exposed metal on the inside (to eliminate sparks) and sheathed
with NO. 24-gauge galvanized sheet steel. The magazine should have
a strong hasp and padlock and be locked at all times when

explosives are being transported. The magazine should also be
chained and locked within the vehicle to prevent removal or
shifting while under way. In addition, the vehicle should be

equipped front and rear with two 1-quart (minimum) fire
extinguishers suitable to extinguish electrical fires, and four
diamond-shaped Class "A" explosives signs mounted on the front and
rear and both sides of the vehicle. ABB Environmental owns a "day"
magazine and other equipment that meets these requirements.

Q.1.2.3 Storage.

Regulations are very specific regarding storage. All that ARB
Environmental personnel need to remember is Class "A" explosives
must be returned for storage to a permanent or temporary magazine
before sunset on each day of usage. The ABB Environmental day
magazine is not a permanent or temporary magazine. A permanent
magazine is a substantial structure located well away from
dwellings and buildings where people work or congregate. It has
was 4 to 8 inches thick (depending on method of construction),
strong doors with interior hinges, and double-shielded locks
specially designed for storage magazines. The roof is construct”Ed
to be bullet-proof, and foundation requirements are also specified.
A temporary magazine is usually a rather massive steel box (i.e.,
350 to 500 pounds or more) on casters, lined with thick wood
planking, with double-shielded locks. It should be securely
fastened to the ground.
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Q.1.3 Handling and Use

Safety should be the foremost consideration whenever explosives are
being used. Seismic surveys routinely expend 20 to 30 sticks of
dynamite (and an equal number of electric blasting caps) during a
single field day. To mix the KINESTIK, mix one "tube" of the
KINESTICK liquid (a clear red liquid composed of nitromethane) with
one "stick" of white powder (ammonium nitrate), and allow to stand
until the powder is ‘thoroughly saturated with the liquid (it
becomes pink); this takes 5 to 10 minutes. If the upper 4 feet of
overburden are wet or saturated, it is a good idea to seal the
stick (equated with a screw cap) with tape to prevent contamination
by groundwater. TIf groundwater enters the stick, it can cause the
KINESTIK to misfire.

While the KINESTIK is being mixed, a series of shotholes (usually
five) are prepared by driving a pointed 1-and-3/4-inch steel bar to
the desired depth (from 2 to 4 or 5 feet) with a sledgehammer. The
shothole depth depends on soil conditions and the anticipated size
of the charge. Only when the explosives are ready to be placed at
the bottom of a shothole, a blasting cap is placed in a molded
cavity at the base of each stick. The blasting cap has two lead
wires, usually 8 or 12 feet long, which are grounded together with
a removable metal shield that should be left in place until the
primed shot is ready to be fired. This prevents the induction of
elect”Rc charge, which could accidentally fire the cap. The lead
wires are used to connect the blasting cap to a double conductor
(i.e., "shot") wire leading to the blaster. The cap is secured to
the KINESTIK by two or more half-hitches with the two cap lead
wires.

The explosive is not "primed" for detonation. After the primed
shot is placed at the bottom of the shothole, a small amount of
native soil (preferably sand) is placed in the hole and gently
tamped with a tamping stick into the base of the hole over the
primed explosive charge. A proper tamping stick is wooden (non-
sparking), about 6 feet long and 1 to 1-1/4 inches in diameter
(Note: dowel stock works well). The tamping procedure continues
until a wuniform column of native soil completely £fills the
shothole. One should be careful not to damage the cap lead wires
during the tamping process.

The removal metal shield grounding the two cap lead wires together
is removed only when the shot is ready to fire. Prior to making
the connection between the cap lead wire and the shot wire leading
to the blaster, the person making the connection should ascertain
that the shot wire has been sorted out as the blaster by the party
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chief (operating the blaster) so that inadvertent detonation is not
possible). While making the connection, the lead wires should be
extended as far from the shothole as possible. The person making
the connection should turn his or her back to the shothole, remove
the metal grounding shield, and attach the shot wire leads (no
polarity) to the cap wire leads.

As each shot is detonated, one person (usually the one making the
connection) should be assigned to verify that no one is near the
shot. The party chief should then call out, "Are you clear (of the
shot)?" The response, "all cliear" indicates that everything is
ready and no one is close enough to be in any danger when the shot
is detonated. A "safe" distance varies with soil conditions and
the depth of the shot; 75 to 100 feet is generally adequate. The
party chief then calls out to everyone in the area, "Fire in the
hole," and the charge is detonated.

If a misfire occurs (extremely rare), it is the responsibility of
the party chief to remove the undetonated charge from the ground
with a nonsparking shovel of wood or brass. The party chief is
responsible for maintaining an explosives log that documents all
explosives purchased, expended, stored, and destroyed. This log is
subject to inspection at any time by local, state, and federal
officials. It provides a record detailing the disposition of every
cap and stick of dynamite (or KINESTIK) that comes under the
control of ABB Environmental personnel.

The amount of explosives that can be loaded into a shothole depends
on the nature of the surface materials and the depth of the water
table. Some general rules follow:

use as few explosives as necessary to produce good
quality data

the more granular the soils, the more explosives will be
required (to produce good data); the finer the soils, the
fewer will be required

the deeper the water table, the more explosives required,
and vice versa

the deeper the bedrock, the more explosives will be
required, and vice versa

When ascertaining the proper explosive charge to produce good data

at a new site, it is good practice to start with a single shothole
well away from any buildings and power lines, and perform a test
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shot to determine 1local soil (an energy transmission)
characteristics. Start with a small charge (e.g., half a stock of
KINESTIK, obtained by mixing half the liquid from one tube with
half the powder form one stick) buried to moderate depth (e.g.,
3 feet) and increase (or decrease) the amount of the charge (and
the depth of the shothole) as necessary.
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