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1.0 Introduction

1.1 Objective
This Health and Safety (H&S) Plan establishes the work practices necessary to help ensure

protection of IT Corporation (IT) personnel, subcontractors, and authorized visitors during the

Field Work, Operations, and Maintenance Action at Air Force Plant No. 4 (AFP 4) in Fort

Worth, Texas. Some of the activities may be conducted at facilities managed by Naval Air

Station (NAS) Fort Worth Joint Reserve Base (JRB), formerly Carswell Air Force Base.

Activities at NAS Fort Worth JRB will be coordinated with the Carswell Air Force Base

Conversion Agency. This H&S Plan was prepared under Tulsa District, United States Army

Corps of Engineers (USACE) contract DACA56-92-D-0008, Delivery Order No. 0027. This

Plan incorporates portions of the H&S Plans prepared under Delivery Orders No. 0001 and

No. 0013, and supersedes these documents.

The objective of this plan is to provide a mechanism for the establishment of safe working

conditions at the site. The safety organization and procedures have been established

following an analysis of potential hazards at the site. Specific hazard control methodologies

have been evaluated and selected in an effort to minimize the potential of accident or injury.

All site operations will be performed in accordance with applicable state, local and IT

corporate regulations and procedures, Occupational Safety and Health Administration (OSHA)
requirements, and USACE regulations and procedures contained within EM385-1-1.

Lockheed and NAS Fort Worth JRB H&S, regulations, procedures, and special training with

emphasis on flight operations line area will be followed. All iT Corporation (IT) employees

and subcontractors must comply with the requirements of this plan.

1.2 Site/Facility Description
AFP 4 is a government-owned contract-operated (GOCO) facility located on 663 acres of land

in Tarrant County, Texas, seven miles northwest of the center of Fort Worth. This Lockheed

operated installation is bordered on the south and west by the City of White Settlement, on

the east by NAS Fort Worth JRB, and on the north by Lake Worth (Attachment A-2). The

plant was built in 1942 of permanent-type construction, and originally contained buildings

totaling 1,961,000 square feet. Progressive building additions have resulted in the present

PTWP\O9.28-95\762O57:AFP4.HSP 1— 1
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total covered area of 6,971,058 square feet, including a mile-long assembly line.

(Attachments (A-3).

AFP 4's main mission since 1942 has been the production of military aircraft along with

spare parts, radar units, and missile components. These operations resulted in the generation

of various hazardous wastes which included waste oils, fuels, spent solvents, paint residues,

and spent process chemicals. These waste products were either disposed of at on-site landfills

or were burned in fire training exercises up until the 1970's. Since then all waste streams

have been disposed of using environmentally sound practices.

Some of the operations for AFP 4 will be conducted on NAS Fort Worth JRB. The base,

formerly known as Carswell Air Force Base, is an active Navy, Marine Corps, and Air Force

Reserve Facility. From 1942 to 1994 the base was used primarily by the Air Force for

Strategic Bomber Units. Since October 1, 1994, the base has been run by the Navy in

support of various reserve squadrons. Landfill 4 and 5 area is shown on Attachment A-4.

The following is a brief description of the AFP 4 area where field operations and maintenance

activities are currently being conducted or planned:

Window Area. The Window Area is located in the East Parking LotlFlightline

area of AFP 4 (Attachment A-3). Groundwater samples collected from

monitoring wells indicate both the Terrace Deposits flow system and the Paluxy

Aquifer contain TCE and TCE degradation products. Currently IT is operating a

groundwater recovery and treatment system in the East Parking Lot. The system

has seven groundwater recovery wells and a treatment Plant that air strips the

water. A system expansion including three additional recovery wells is now

under construction and should be completed in late Spring 1995. System

expansions for additional Terrace Deposit wells and a new Paluxy aquifer

recovery treatment system may be done in the future.

• Landfill No. 3. Landfill No. 3 (Attachment A-3) was used from 1942 to 1945

for disposal of various wastes, including hazardous liquid wastes consisting of

mixed oils and solvents. Some of these wastes were burned in a small pit in the

landfill. From 1945 to 1966 Landfill No. 3 was inactive; fill dirt and rubble

PTWP\O9-28-95\762O57:AFP4.HSP 1 —2
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were used to fill and grade the site in 1966-67. Sample results from soil borings

and groundwater monitoring wells show that the soil contains concentrations of

VOCs and petroleum hydrocarbons, and that the groundwater is contaminated

with VOCs, semi-VOCs, fuels. Groundwater samples from the Terrace Deposits

contained VOCs (primarily TCE and degradation products), semi-VOCs, and low

level chromium. A vacuum enhanced pumping (VEP) system is under

construction at Landfill No. 3. The VEP wells and trench were installed and the

extraction piping has been hooked up. Extraction and Treatment Equipment will

be installed in May 1995 with system startup planned for June 1995.

Landfills No. 4 and No. 5 (at NAS Fort Worth JRB). Landfill No. 4

(LFO4) is located east of Taxiway 197 and south of White Settlement Road on

NAS Fort Worth JRB (Attachments A-4. There were six large pits in LFO4

which contained refuse that was burned and buried. Drums of liquid wastes,

partially full paint cans, and cadmium batteries were reported being buried in

LFO4. Landfill No. 5 (LFO5) is located northwest of LFO4 on the flightline side

of the fence. LFO5 was utilized to handle flightline wastes and refuse (oils,

thinners, strippers, and paints). These wastes and refuse were burned and buried.

The eastern edge of the AFP4 TCE plume flows through the Landfill 4 and 5

area in a buried paleochannel. if's task is to recover and treat and AFP4 plume
in this area. The current groundwater recovery and treatment system in the

Landfill 4 and 5 area that include eleven recovery wells, six skid-mounted tray

aerator/carbon units, acid injection equipment and the associated piping and

control panels. Treated groundwater will be discharged into a drainage ditch that

flows into the golf course irrigation ponds.

Fuel Saturation Area No. 1 and No. 3. Fuel Saturation Area No. 1 (FSA 1)

is located southeast of Building No. 14. FSA1 (Attachment A-3) consisted of an

underground fuel distribution system, a fuel pumping station, and underground

storage tanks. Ground water in the vicinity became contaminated by fuels

leaking from the underground JP-4 jet fuel distribution system. Soil samples

taken east and west of the former product line contained significant

concentrations of total petroleum hydrocarbons (TPH), VOCs, Semi-VOCs, and

I'TWP\O9-28-95\762O57:AFP4.HSP 1—3
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metals. French Drains No. 1 and No. 2 in the West Parking Lot are connected

to the FSA 1 treatment system.

Fuel Saturation Area No. 3 (FSA3) is located east of Bomber Road between

Buildings No. 157 and No. 142 (Attachment A-3). FSA3 was contaminated by

leaking underground JP-4 fuel pipelines. Fuel-related floating product has been
observed in seven of the nine groundwater monitoring wells installed at this site.

Groundwater samples indicate the presence of VOCs, semi-VOCs, and TPH

exceeding the federal standards. Significant concentrations of JP-4 jet fuel-

related compounds also were detected in the area soils.

Existing site conditions and the recovery and treatment system including the

West Parking Lot French Drains No. 1 and No. 2 are being evaluated. The

systems are not active and need to be modified to bring them back to operations.

IT will restore, operate, and maintain these systems in the future.

Building 181. Building 181 is a major source of the TCE contamination at

AFP 4 (Attachment A-3). Airplane parts and assemblies were cleaned using

various solutions including TCE in dip tanks in this building. A VEP and soil

vapor extractor (SVE) system is under design and construction by another

contractor in Building 181. The system will recover vapors and fluids from

under the floor of the Buildings 181 and 182. IT will operate and maintain this

system in the future.

1.3 Policy Statement
It is the policy of IT to provide a safe and healthful work environment for all its employees.

IT considers no phase of operations or administration to be of greater importance than

prevention of injury and illness. Safety takes precedence over expediency or shortcuts.

Every accident and every injury is avoidable and IT will take every reasonable step to reduce

the possibility of injury, illness, or accident.

PT\WP\09-28-95\762057:AFP4.HSp 1 —4
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This H&S Plan prescribes the procedures that must be followed by all site personnel.

Operational changes which could affect the health or safety of personnel, the community, or

the environment will not be made without prior approval of the IT Project Manager and the

IT H&S Manager.

The provisions of this plan are mandatory to all iT personnel and subcontractors assigned to

the project and all visitors to any work site are required to abide by these procedures. Work

conditions can change as operations progress; therefore, the H&S Manager will provide

written addenda to this H&S Plan when changes warrant. No changes to the plan will be

implemented without prior approval of the H&S Manager or his authorized representative.

1.4 References
This H&S Plan complies with applicable OSHA and U.S. Environmental Protection Agency

(EPA) regulations. This plan follows the guidelines established in the following documents:

• Standard Operating Safety Guides (EPA November 1984)

• Occupational Safety and Health Guidance Manual for Hazardous Waste Site
Activities (National Institute of Occupational Safety and Health
[NIOSH] 85-115)

• Title 29 of the Code of Federal Regulations, Part 19 10.120 (29 Code of Federal
Regulations [CFR1 19 10.120) (U.S. Department of Labor/OSHA)

• Safety and Health Requirements Manual EM385-1-1 (U.S. Army Corp. of
Engineers [USACE] Revised October 1992).

Contents of this plan are consistent with the following IT H&S Policies and Procedures:

• HSOO1 Safety Policy

• HSO2O Accident Prevention Program: Investigation and Review

• HSO21 Accident Prevention Program: Safety Inspections

• HS022 Accident Prevention Program: Review of New Proposals, Projects,
Operations, and Construction

• HS023 Accident Prevention Program: Performance Recognition Program

PTWP\O9-28.95\762O57:AFP4HSP 1 —5



• HSO51

• HS092

• HS1O2

• HS1O3

• HS300

• HS307

• HS311

• HS31O

• HS400

• HS4O1

• HSO51

• HS1O4

• HSO6O

• HS600

• HS6O1

• HS604

• HSO11

• HS402

• HS100

• HS341

• HS305

• HS1O5
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Employee and Contractor Training Requirements

Reporting/Recording Occupational Injuries/Illnesses

Access to Employee Exposure and Medical Records

Maintenance of Employee Monitoring and Medical Records

Confined Spaces, Industrial

Excavation and Trenching

Emergency Response Operations

Hazardous Waste Operations at Uncontrolled Waste Sites

Working in Hot Environments

Cold Stress

Tailgate Safety Meetings

Employee Notification of Industrial Hygiene Monitoring Results

Hazard Communication Program

Personal Protective Equipment

Respiratory Protective Program

Electrical Safety

Health and Safety Rules For Contractors

Hearing Conservation Program

Medical Policies and Procedures

Hot Work in Hazardous Locations

Pressurized Systems

Occupational Injuries/Illness Procedures.

These policies and their implementation are central to IT's accident prevention program.

PTWP\O9-28-95\762O57:AFP4.HSP 1-6
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2.0 Responsibilities

2.1 All Personnel
All personnel are responsible for continuous adherence to these H&S procedures during the

performance of their work. No person may work in a manner that conflicts with the intent or

the inherent safety and environmental precautions expressed in these procedures. After due

warnings, any person who violates safety procedures will be dismissed from the site. IT

employees and subcontractors are subject to progressive discipline and may be terminated for

continued violations. All on-site personnel will be trained in accordance with 29 CFR

1910.120 and this document.

The following are the IT personnel that will be conducting on-site work at Air Force Plant

No.4.

Victor Dozzi Project Manager
David Corden Site Manager

Rick Wice Senior Project Hydrogeologist,
Health and Safety Coordinator

John Pitts Project Engineer
Randal McDaniel Operations and Maintenance

Charles King Operations and Maintenance

Robert Schoenewe Hydrogeologist
Jim Gaslevic Engineer

Roy Marak Engineer
David Corden Construction Superintendent

Craig Elliot Operations and Maintenance

Sam Burks Operations and Maintenance

2.2 Health & Safety Manager
The H&S Manager is responsible for developing and coordinating the site-specific H&S Plan

and addenda as required. This plan complies with 29 CFR 1910.120 in all respects and

includes medical surveillance and training requirements, hazard assessment, personnel

protective equipment (PPE) specifications, field implementation procedures, and audits. The
H&S Manager will issue addenda to the H&S Plan if changed conditions warrant. The H&S

PTWP\O9-28-95\762O57:AFP4HSP 2- 1
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Manager is the contact for regulatory agencies on matters of safety and health. Other H&S

Manager responsibilities include:

• General H&S program administration

• Determining the level of personnel protection required

• Updating equipment or procedures based on information obtained during site
operations

• Establishing air monitoring parameters based on expected contaminants

• Establishing employee exposure monitoring notification programs

• Investigating significant accidents and illnesses and implementing corrective
action plans

• Performing regular site inspections

• Developing site-specific employee/community emergency response plans as
required based on expected hazards.

2.3 On-site H&S Coordinator
The on-site H&S Coordinator has the ultimate responsibility to stop any operation that

threatens the health or safety of the team or surrounding populace or that causes significant

adverse impact to the environment. Other responsibilities include but are not limited to:

• Implementing all safety procedures and operations on site

• Observing work party members for symptoms of on-site exposure or stress

• Upgrading or downgrading the levels of personal protection based upon site
observations and monitoring results

• Informing the project H&S Manager of significant changes in the site
environment that require equipment or procedure changes

• Arranging for the availability of on-site emergency medical care and first aid, as
necessary.

P1\WP\09-28-95\762057:AFP4HSp 2—2
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2.4 Project Manager
The Project Manager is ultimately responsible for ensuring that all project activities are
completed in accordance with requirements set forth in this plan.

2.5 Site Manager
The IT Site Manager supervises all IT activities at the site and is responsible for field

implementation of the H&S Plan. This includes communicating site requirements to all

personnel, ensuring field supervisors and subcontractors enforce all provisions of the plan, and

consulting with the H&S Manager regarding changes to the H&S Plan. Other responsibilities

include:

• Reading and becoming familiar with this H&S Plan and iT Policies and
Procedures

• Enforcing the H&S Plan and other safety regulations

• Stopping work as required to ensure personal and environmental safety and
health

• Determining evacuation routes, establishing and posting local emergency
telephone numbers, and arranging emergency transportation

• Ensuring that all site personnel and visitors have received the proper training and
medical clearance prior to entering the site (See Section 6 of this plan.)

• Establishing exclusion, decontamination, and clean zones (See Section 7 of this
plan.)

• Presenting tailgate safety meetings and maintaining attendance logs and records

• Assuring that the respiratory protection program is implemented (See Section 5
of this plan.)

• Assuring that decontamination procedures meet established criteria

• Assuring that there is a qualified first aid person on site

• Discussing potential H&S hazards with the H&S Manager and the Project
Manager

• Implementing changes as directed by the H&S Manager and Project Manager.

PT\WP\09-28-95\762057:AFP4.HSP 2—3
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2.6 Subcontractors
On-site subcontractors and their personnel are responsible for understanding and complying

with all site requirements. Subcontractors are required to follow the guidelines established in

IT's General Safety Rules for Contractors and this H&S Plan.

2.7 On-site Personnel and Visitors
All on-site personnel and visitors are required to comply with the provisions of this H&S Plan

and all applicable federal, state, and local regulations. Each person is responsible for their

own safety and health for completing tasks in a safe manner and for reporting any unsafe acts

or conditions to his supervisor or the IT representative. Personnel will monitor themselves

and their fellow employees for signs and symptoms of heat/cold stress and chemical exposure.

PTWP\O9-28-95\762O57:AFP4.HSP 2—4
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3.0 Job Hazard Analysis

3.1 Scope of Work
IT will conduct field investigations in support of remedial actions at various sites located on

AFP 4 and NAS Fort Worth JRB. This will include the following tasks:

• Drilling and installation of groundwater monitoring and recovery wells, and soil
borings

• Groundwater sampling

• Collection of groundwater level data

• Construction of groundwater treatment plants

• Aquifer pumping tests

• Digging trenches, installing pipelines and electrical lines

• Operation/maintenance of groundwater treatment plants

• Handling, storage, and introduction of materials for acid washing of treatment

plants

• Surveying

• Other tasks as required by the client.

3.2 Job Hazard Assessment by Task
The Hazard Assessment identifies potential safety, health, and environmental hazards and

provides for the protection of personnel, the community, and the environment. Because of the

complexity and constant change of remediation projects, supervisors must continually inspect
the work site to identify hazards which may harm site personnel, the community, or the

environment. The Project Manager, Site Manager, Contractor Supervisor, and On-site Safety

Coordinator must be aware of these changing conditions and discuss them with the H&S

Manager. The H&S Manager will write addenda to change Job Safety Analyses and

associated hazard controls as necessary.

PT\WP\09-28-95\762057:AFP4.HSP 3—1
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This site contains volatile organic compounds (VOC), semi-volatile organic compounds (semi-
VOC), chlorinated solvents, fuel related organic compounds, and chromium contaminated

soil/groundwater which presents potential hazards to project personnel (see Table 4-1 and 4-

2). All IT personnel and subcontractors will be familiar with these hazards and strictly

adhere to the appropriate safety procedures. The potential hazards and the appropriate

controls will be presented to project personnel during daily tailgate safety meetings. A
detailed activity hazard analysis for each task is included in Attachment C.

As the scope of work for the project expands or changes, the H&S plan will be amended to

cover the new activities.

3.2.1 Drilling and Installation of Groundwater Monitoring and Recovery Wells,
and Soil Borings

IT will be drilling and installing groundwater monitoring and recovery wells, and soil borings
at various locations on AFP 4 and NAS Fort Worth JRB.

Physical Hazards. Physical hazards include those associated with the use of the drill rig

and supporting vehicles. Physical hazards specific to drilling are listed below:

• Slips. Slips are toothed wedges positioned between the drill pipe and the
master bushing/rotary table to suspend the drill string in the bore when it is not
supported by the hoist. Most accidents associated with slip operations are
related to manual materials handling. Strained backs and shoulders are common.

• Tongs. Tongs are large counterweighted wrenches used to break out the
torqued couplings on drill pipe. Both sets of tongs have safety lines. When
break out force is put on the tongs, the tongs or the safety lines could break and
injure an employee standing close to them. Another likely accident can occur
when the driller actuates the wrong tong lever and an unsecured tong swings
across the rig floor at uncontrolled velocity. A common accident attributable to
tongs can occur when an employee has his hand or finger in the wrong place as
he attempts to swing and latch the tong onto the drill pipe, resulting in crushing
injuries or amputation of the fingers.

PT\WP\09-28-95\762057:AFP4.HSp 3—2



INTERNATIONAL TECHNOLOGY CORPORATION

• Elevators. Elevators are a set of clamps affixed to the bails on the swivel
below the traveling block. They are used to clamp each side of a drill pipe and
hold the pipe as it is pulled from the bore. Accidents and injuries can occur
during the latching and unlatching tasks. Fingers and hands can get caught and
crushed in the elevator latch mechanism. If the pipe is overhead when the
latching mechanism fails, then the pipe may fall on employees working on the
drill floor.

• Cat Lines. Cat lines are used on drilling rigs to hoist material and for driving
sampling equipment. Accidents that occur during cat line operations may injure
the employee doing the rigging as well as injure the operator. Minimal hoisting
control causes sudden and erratic load movements which may result in hand and
foot injuries.

• Working Surfaces. The rig floor is the working surface for most tasks
performed in drilling operations. The surface is frequently wet from circulating
fluid and/or the water used to wash it down. Slippery work surfaces can
increase the likelihood of back injuries, overexertion injuries, and slips and falls.
Some work on the rig is performed on the on the tower. Slips are external and
dangerous on the tower. All tower work must be done in accordance with
regulations governing the use of body harnesses and safety lines.

• Materials Handling. The most common type of accident that occurs in
materials handling is the "caught between" situation when a load is being
handled and a finger or toe gets caught between two objects. Rolling stock can
shift and/or fall from a pipe rack or truck bed.

• Underground Utility Hazards. Before drilling, the existence and location of
underground pipe, electrical equipment, and gas lines will be determined. This
will be done, if possible, by contacting the appropriate client representative to
mark the location of the lines. If the client's knowledge is incomplete, an
appropriate device, such as the cable avoiding tool, will be used to locate service
lines.

• Overhead Utility Hazards. If drilling is conducted in the vicinity of overhead
power lines, a distance of 15 feet must be maintained between the lines and any
point on the drill rig. If the lines have appreciable sag, or if windy conditions
exists, this distance will be 20 feet.

In addition to the specific hazards listed above, rigs produce hazardous noise levels and

accidents can occur as a result of improperly placing the rig on uneven or unstable surfaces or
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failing to adequately secure the rig before starting operations. See Section 4.4 for a

discussion on general drilling practices.

Chemical Hazards. Chemical hazards associated with the drilling and well installation

operations include fuels, lubricants, well construction materials, VOC, and contaminated soil

cuttings. Sections 3.5 and 3.6 discuss the possible chemical hazards and their exposure

standards.

3.2.2 Groundwater Sampling
IT will collect and analyze groundwater samples from the french drains and wells installed at

various locations on at the site. The samples will be analyzed off site for various organic,

inorganic, and general chemical parameters.

Physical Hazards. The physical hazards involved in this task are related to the handling of

groundwater.

Slip, trip, and fall hazards will be of concern during this task. Should the walking or working

surfaces become wet extra caution must be taken to avoid slipping.

Noise may be a hazard in active taxiway, runway, and hanger areas. Otherwise, noise is not

expected to be a hazard during this operation, but if noise levels exceeding 85 decibels (dB),
the use of hearing protection will be required.

Splash hazards will be present during the sampling of wells. Employees will be made aware

of this hazard and handle all groundwater with appropriate care. Proper protective equipment

will be used by all employees engaged in this activity.

Employees will follow proper lifting techniques when sampling wells. No one will be

permitted to lift over 60 pounds without getting assistance.

Chemical Hazards. Inhalation of VOCs from groundwater wells may pose a potential

hazard for exposure during this task. Skin absorption of VOCs from contact with
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contaminated water also poses a risk. Sections 3.5 and 3.6 discuss possible chemical hazards

and their exposure standards.

3.2.3 Collection of Groundwater Level Data
IT will collect groundwater level data from the wells installed at various locations on at the

site as this information is needed.

Physical Hazards. The physical hazards involved in this task are related to the handling of

groundwater.

Slip, trip, and fall hazards will be of concern during this task. Should the walking or working

surfaces become wet extra caution must be taken to avoid slipping.

Noise may be a hazard in active taxiway, runway, and hanger areas. Otherwise, noise is not

expected to be a hazard during this operation, but if noise levels exceeding 85 dB, the use of

hearing protection will be required.

Splash hazards will be present during the sampling of wells. Employees will be made aware

of this hazard and handle all groundwater with appropriate care. Proper protective equipment

will be used by all employees engaged in this activity.

Employees will follow proper lifting techniques when sampling wells. No one will be

permitted to lift over 60 pounds without getting assistance.

Chemical Hazards. Inhalation of VOCs from groundwater wells may pose a potential

hazard for exposure during this task. Skin absorption of VOCs from contact with

contaminated water also poses a risk. Sections 3.5 and 3.6 discuss possible chemical hazards

and their exposure standards.

3.2.4 Construction of Groundwater Treatment Plant
The subcontractor chosen to complete this task will be required to submit a hazard assessment

of the work to be proposed. IT will review and approve this assessment and include it as an

addendum to this plan.
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The addendum to this plan will be forwarded to the Contracting Officer for review and

acceptance prior to the start of work. The subcontractor chosen to construct the groundwater

treatment plant must also comply with the requirements of the Corps of Engineers regulations

and procedures contained within EM385-1-1, Table 1, for Accident Prevention Programs. As

stated in Section 1.1 of this plan, all subcontractors must comply with the requirements of this

plan.

3.2.5 Aquifer Pumping Tests
IT will conduct aquifer pumping tests in wells at various locations at AFP 4.

Physical Hazards. The physical hazards involved in this task are related to the drilling

activities and the handling of groundwater.

Slip, trip, and fall hazards will be of concern during this task. Should the walking or working

surfaces become wet extra caution must be taken to avoid slipping.

Noise may be a hazard in active taxiway, runway, and hanger areas. Otherwise, noise is not

expected to be a hazard during this operation, but if noise levels exceeding 85 dB, the use of

hearing protection will be required.

Splash hazards will be present during the sampling of wells. Employees will be made aware

of this hazard and handle all groundwater with appropriate care. Proper protective equipment

will be used by all employees engaged in this activity.

Employees will follow proper lifting techniques when sampling wells. No one will be

permitted to lift over 60 pounds without getting assistance.

Chemical Hazards. Inhalation of VOCs from groundwater wells may pose a potential

hazard for exposure during this task. Skin absorption of VOCs from contact with

contaminated water also poses a risk. Sections 3.5 and 3.6 discuss possible chemical hazards

and their exposure standards.
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3.2.6 Digging Trenches and Installing Buried Pipelines and Electrical

Lines

Trenching will take place during the expansion and construction of the various treatment

plants at the facility. The work areas will be barricaded off to restrict non-IT personnel

access and ensure a safe working environment for IT personnel. Barricade types used will

include wooden horses, equipped with flashing lights if necessary, and barricade tape.

Lockheed and NAS Fort Worth JRB regulations, procedures, and special training with

emphasis on flight operations line area will be followed. In addition to the required PPE

selection stated in Appendix C, Table 2, Task 6, Inactive Traffic Areas, Including Flight Line,

personnel will wear high visibility vests.

All trenching will take place on secured Lockheed plant facilities (Window Area Treatment

Plant). Landfill 3 operations are conducted inside a fence secured area. Landfill 4 and 5

operations are outside of secured NAS Fort Worth JRB area and trenching is conducted in

accordance with the previous paragraph.

Physical Hazards. This phase of the work requires a combination of physical hands-on

activities combined with some equipment operations. Employees must be alert for slip, trip,

fall and cut hazards and beware of pinch points around moving parts of equipment.

All operators of equipment used on site will be familiar with the requirements for inspection

and operation of the equipment. Unfamiliar operations will be discussed with the affected

employees before beginning work. The site supervisor will be responsible for checking the

proficiency of the operators.

All underground utilities will be located prior to starting trenching activities.

Electrical lines will be connected by a qualified individual.

Employees will follow proper lifting techniques and no one will be permitted to lift over

60 pounds without obtaining assistance.
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Noise presents a hazard. Mechanical equipment operations frequently result in noise levels

exceeding 85 dB, requiring the implementation of noise monitoring. At 90 dB hearing

protection is required. Noise may be a hazards in active taxiway, runway, and hanger areas.

Fuel handling is another hazard present during this task. Refueling of mechanical equipment

poses serious burn hazards.

Heat stress/cold stress is a potential concern and employees are cautioned to be aware of

possible warnings of this condition.

Chemical Hazards. Inhalation of VOCs from trenching spoils may pose a potential hazard
for exposure during this task. Skin absorption of VOCs from contact with contaminated

trenching spoils also poses a risk. Sections 3.5 and 3.6 discuss possible chemical hazards and

their exposure standards.

3.2.7 Operation and Maintenance (O&M) of Groundwater Treatment Plant
The routine operation of the groundwater treatment plants will require these specific activities:

3.2.7.1 Routine Inspection of the Groundwater Treatment Plant
The treatment plant will be routinely inspected for signs of leakage and mechanical

deterioration. In accordance with the O&M Plan, plant operational data and performance

samples will be collected. Scheduled maintenance tasks will also be performed.

Physical Hazards. Inspection of the treatment plant will require a minimal amount of

physical activity. Individuals conducting this inspection must be alert to slip, trip and fall

hazards. During inspection or entry into any aboveground tank or other confined space
greater than 5 feet vertically will require a retractable device mounted on a tripod or davit

arm (miniature crane-like boom). The device will have to be secured safely to the top or

sides of the tank since no other overhead anchorage point exists.

Chemical Hazards. The treatment plant will consist of a closed system providing a very

small potential for any type of chemical exposure during routine inspections.
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3.2.7.2 Sampling Treatment System
Water samples will be collected from various treatment system sample ports to monitor

influent and effluent water quality and treatment system performance. Physical and chemical

hazards associated with groundwater sampling are discussed in Section 3.2.2.

3.2.7.3 Handling of Process Chemicals
Drums of process chemicals will have to be brought to the site. The filter media will require

periodic flushing and replacement.

Physical Hazards. The handling and changing out of process chemicals subjects the

individual to several physical hazards. These include the potential for uneven

walking/working surfaces and trip hazards, heavy material handling, sharp objects and edges
(burrs) on drums, and pinch points. Individuals must be alert to the potential for liquids

being released under pressure.

Chemical Hazards. Inhalation of vapors/mists from process chemicals and VOCs from

groundwater may pose a potential for exposure during this task. Eye and skin contact with

corrosive materials also poses a risk.

Section 3.5 and Table 1 discuss possible chemical hazards and their exposure standards.

3.2.8 Surveying
IT anticipates surveying will take place during the expansion of the various Treatment Plants

at the facility. IT will also conduct site wide surveys of existing monitoring wells.

Physical Hazards. This phase of the work requires a combination of physical hands-on

activities. Employees must be alert for slip, trip, fall and cut hazards and beware of pinch

points around moving parts of equipment.

Employees will follow proper lifting techniques and no one will be permitted to lift over

60 pounds without obtaining assistance.

Noise presents a hazard. Active aircraft areas results in noise levels exceeding 90 dB,

requiring the use of hearing protection.
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3.2.9 Handling, Storage, and Introduction of Materials for Acid Washing

Treatment Plants
Presence of calcium in the groundwater would precipitate calcium carbonate and deposit on

the stripper packing, and would also foul process equipment downstream of the tower. Acid

will be introduced to the system when the tower shows signs of fouling.

Physical Hazards. The handling and changing out of process chemicals subjects the

individual to several physical hazards. These include the potential for uneven

walking/working surfaces and trip hazards, heavy material handling, sharp objects and edges
(burrs) on drums, and pinch points. Individuals must be alert to the potential for liquids

being released under pressure.

Chemical Hazards. Inhalation of vapors/mists from acid may pose a potential for exposure
during this task. Eye and skin contact with corrosive materials ( such as an acid) also poses a

risk.

3.3 Heat Stress Signs and Symptoms

Wearing PPE places a hazardous waste site worker at considerable risk of heat stress. Heat

stress effects range from transient heat fatigue to serious illness and death. Heat stress is

caused by several interacting factors including environmental conditions, clothing, work load,

and the individual characteristics of the worker. Because heat stress is the most common and

potentially serious illness at hazardous waste sites, preventive measures and alertness to the

signs and symptoms are vital.

Heat stress monitoring should begin when personnel are wearing PPE, including Tyvek
coveralls, and the ambient temperature exceeds 78 degrees Fahrenheit (°F). If impermeable

garments are not worn, heat stress monitoring should begin at 85°F. When ambient

temperatures exceed 90°F and impermeable garments are worn, physiological monitoring will

be implemented (see Section 4.2.1, Working in Hot Environments).

Heat Rash. Heat rash is caused by continual exposure to heat and humid air and is

aggravated by chaffing clothes. Heat rash decreases a person's ability to tolerate heat as well

as becoming an irritating nuisance.
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Heat Cramps. Heat cramps are caused by heavy sweating and inadequate electrolyte
replacement. Signs and symptoms include muscle spasms and pain in the hands, feet, and
abdomen.

Heat Exhaustion. Heat exhaustion occurs from increased stress on various body organs

including inadequate blood circulation due to cardiovascular insufficiency or dehydration.

Signs and symptoms include:

• Pale, cool, moist skin
• Heavy sweating
• Dizziness
• Nausea
• Fainting.

Heat Stroke. Heat stroke is the most serious form of heat stress. Temperature regulation

fails and the body temperature rises to critical levels. Immediate action must be taken to cool

the body before serious injury or death occurs. Competent medical help must be obtained

immediately. This is a true medical emergency. Signs and symptoms are:

• Red, hot, usually dry skin
• Lack of or reduced perspiration
• Nausea
• Dizziness and confusion
• Strong, rapid pulse (initially)
• Coma.

3.4 Signs and Symptoms of Cold Stress
Most cold-related worker fatalities have resulted from failure to escape low environmental air

temperatures, or from immersion in low temperature water. The single most important aspect

of life-threatening hypothermia is a drop in the deep-core body temperature.

Employees should be protected from exposure to cold so that their deep-core body

temperature does not fall below 36 degrees Celsius (OC) (equivalent to 98.6°F). A lower

body temperature will very likely result in reduced mental alertness, reduction in rational

decision-making, or loss of consciousness with the threat of fatal consequences.
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Frostbite. Frostbite occurs when the extremities do not get sufficient heat from the central

body stores. The fluids around the cells of the body tissues freeze from exposure to low

temperatures. This condition can result in damage to, and loss of, tissue. The most

vulnerable areas are the nose, cheeks, ears, fingers, and toes.

Damage from frostbite can occur in either the outer layers of skin, or in the tissue beneath

these layers, and can be serious - resulting in scarring, tissue death, permanent loss of

movement, or amputation.

There are degrees of frostbite:

• First degree: freezing without blistering or peeling
• Second degree: freezing with blistering or peeling
• Third degree: freezing with skin tissue death and possible deeper tissue damage.

Symptoms of frostbite include:

• Skin color changes to white or grayish-yellow, to reddish-violet and finally black
as the tissue dies

• Pain may be felt at first, but subsides

• Coldness or numbness of the affected part.

Hypothermia. This is the most severe form of cold stress and results from a drop in the

body's core temperature. The symptoms of hypothermia are:

• First, uncontrollable shivering and the sensation of cold

• Heartbeat slows and may become irregular

• Pulse weakens and the blood pressure changes

• As the body's core temperature drops, other signs may include cool skin, slow
irregular breathing and apparent exhaustion
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• When core temperatures are in the mid-range, the victim may become listless,

confused, exhibit severe shivering, or develop severe pain in the extremities

• Final signs are a significant drop in blood pressure, fatigue, and shallow
respiration.

3.5 Hazardous and Toxic Materials
This section discusses the hazards associated with materials that are used on the site or are

likely to be found on the site. The H&S Manager will update this section as information

developed during this project warrants. The potential chemical hazards associated with this

site are trichloroethylene, 2-hexanone, benzene, toluene, 1 ,2,dichloroethane, chloroform,

xylene, chromium, jet fuel, polyaromatic hydrocarbons (PAH's), and methylene chloride.
Analytical data from previous site investigations can be found in Table 4-1 and 4-2. Potential

health effects including routes of entry, symptoms of exposure, and relative toxicity can be

found in Table 5.

The routine operation of the groundwater treatment plant requires the use of one or more of

the following process chemicals: Phosphoric acid, MSW-l 10 polymer, Sulfuric acid, Nitric

acid and Hydrochloric acid. Information regarding the health effects while working with

these chemicals can be found in Table 5.

3.6 Exposure Standards
Threshold Limit Values (TLV) refer to airborne concentrations of substances which represent

conditions that nearly all employees may be repeatedly exposed to day after day without
adverse effect. These TLVs are prescribed by the American Conference of Governmental

Industrial Hygienists (ACGIH) and are based upon the best available information obtained

through industrial experience and animal or human studies. Because of the wide variation in

individual susceptibility, a small percentage of workers may experience discomfort from some

substances at concentrations below the recommended values. It has been policy to use these

guidelines for good hygienic practices; however, whenever applicable, stricter guidelines may
be utilized.

Currently, exposure guidelines to pesticides and other chemical substances are regulated by
OSHA. These exposures are based upon the time-weighted average (TWA) concentration for

a normal 8-hour workday and a 40-hour work week. Several chemical substances have
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short-term exposure limits or ceiling values which allow a maximum concentration to which

workers can be exposed continuously for a short period of time without suffering from (1)

irritation, (2) chronic or irreversible tissue damage, (3) narcosis of a sufficient degree to result

in accidental injury, impaired self-rescue abilities, or substantially reduced work efficiency.

The short-term exposure limit (STEL) is defined by the ACGIH and OSHA as a 15-minute

TWA exposure which should not be exceeded within a 2-hour time period during a workday

even if the 8-hour TWA is within applicable limits. OSHA requires that a 15-minute

"Ceiling" concentration never be exceeded for that chemical constituent. This notation

appears as the letter "C" after the chemical name.

Under certain chemical substance listings, a "skin" notation may appear. This refers to the

potential contribution to the overall exposure by the cutaneous route including mucous

membranes, and eye, either airborne or by direct contact. Little quantitative data is available

describing absorption as a function of the concentration to which the skin is exposed.

Biological monitoring may be considered to determine the relative contribution of dermal

exposure to the total dose.

The ACGIH and OSHA have recognized through epidemiological studies, toxicology studies

and, to a lesser extent, case histories that certain chemical substances may have the potential

to be carcinogenic in humans. Because of the long latency period for many carcinogens, it is

often impossible to base timely risk management decisions on the results of such information.

Two categories of carcinogens are designated based upon the most current literature and

information. These include confirmed human carcinogens and suspected human carcinogens.

These chemical categories are based on either:

• Limited epidemiologic evidence

• Demonstration of carcinogens in one or more animal species by appropriate
methods.

The worker potentially exposed to a known human carcinogen must be properly equipped to

ensure virtually no contact with the chemical constituents. In the case of a suspected human

carcinogen, worker exposure by all routes must be carefully controlled by the use of personal

and respiratory protection and through administrative or engineering controls.
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Table 1 represents the strictest set of guidelines currently established by either the ACGIH or
OSHA.
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4.0 Hazard Control Program
The following procedures are mandatory for all IT and subcontractor personnel entering the

exclusion zone (EZ). All site visitors entering EZ must follow these procedures. Personnel

not following procedures will be warned and, if they refuse to follow these procedures, they

will be escorted from the site.

4.1 Genera! Practices
All information regarding work to be performed, emergency procedures, and H&S hazards

will be reviewed before the work begins during a daily tailgate safety meeting. No work will

be performed before this meeting has taken place. At least one copy of this plan will be

available at the job work site.

Only authorized personnel will be permitted in the work area. These authorized individuals

must have successfully completed a medical exam and have been properly trained in the use

of respiratory protective equipment and specific H&S hazards. All visitors will check in with

the IT representative.

All personnel entering the site will be thoroughly briefed on the hazards, equipment

requirements, safety practices, emergency procedures, and communication methods.

Protective clothing and respiratory protective equipment will be used for various stages of the

operation as needed. The level of protection will be specified in Section 5.2, and will depend

upon the degree of hazard.

At least one person trained in a minimum of both American Red Cross first-aid techniques

and cardiopulmonary resuscitation (CPR) will be on site whenever activities occur. As an

alternative, this requirement is satisfied when a 911 emergency responder can respond within

five minutes to the site.

No food, beverages, or tobacco products will be present, consumed, or used in contaminated

areas or potentially contaminated areas. Taking medication, smoking, or applying cosmetics

are also prohibited. These activities apply at all times to the following areas; inside any

treatment plant containment, inside the fence at Landfills 4 & 5 and inside the fence at

Landfill 3. Lockheed and NAS Fort Worth JRB worksite procedures must be followed.
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At the end of each work shift, before leaving the site, personnel who worked in contaminated

zones will wash their hands and remove outer protective garments.

Before eating, drinking, or smoking employees will wash their hands and remove outer

protective garments.

Containers will be moved only with the proper equipment and will be secured to prevent

dropping or loss of control during transport.

Emergency equipment will be located in readily accessible uncontaminated locations. A

complete first-aid kit and a fire extinguisher will be readily available on site for the team's

use in the event of an emergency. The fire extinguisher will be located not more than

25 feet from the work activity. In addition, an eyewash will be readily available and must be

capable of washing both eyes at once and delivering at least 0.4 gallons per minute for at

least 15 minutes. At least one eyewash will be maintained in the contamination reduction

zone (CRZ).

Employee entrance and exit routes will be planned and emergency escape routes designated.

All operators of equipment used on site will be familiar with the requirements for inspection

and operation of such equipment. Unfamiliar operations will be discussed with affected

employees before beginning work. The Site Manager or Construction Supervisor will be

responsible for checking the proficiency of the operator. Audio and/or visual backup alarms

will be utilized on all heavy equipment on site.

Personnel will be prohibited from being transported by any means other than those prescribed

for movement of personnel. When trucks or other heavy equipment enter or leave the site, an

individual will direct the driver.

Only intrinsically safe electrical equipment will be permitted in areas where a flammable

atmosphere may exist. All static ignition sources will be identified and eliminated by the use

of bonding and grounding techniques.
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Material Safety Data Sheets (MSDS) will be obtained for every chemical product used on

site. This information will be made readily available to all employees upon request and

stored in a central location. All containers of any chemical products will be properly labeled

to comply with OSHA Hazard Communication Standard (29 CFR 1910.1200).

Work areas will be illuminated to a minimum of 20-foot candles. Supplementary lighting

may be necessary inside buildings, tanks, at night, or in other poorly lit areas.

When working around heavy equipment or materials, employees and visitors will adhere to

the following precautions:

• Hard hats must be worn at all times on the site.

• Pay attention at all times.

• Maintain visual contact at all times.

• Establish hand signal communication when verbal communication is difficult.
Determine one person per work group to give hand signals to equipment
operators.

• Be aware of footing at all times.

• All heavy equipment will have backup alarms of some type.

• Use chain hoists, straps, and any other equipment to safely aid in moving heavy
materials.

• Use proper personal lifting techniques. Use your legs, not your back.

• Get help whenever you are in doubt about a material's weight.

• Never walk directly in back or to the side of heavy equipment without the
operator's knowledge.

• Never walk underneath any suspended load and always look overhead when a
crane is in use.

• Only qualified people are to operate heavy equipment.
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4.1.1 Buddy System
All on-site personnel will use the buddy system. Buddies will maintain visual contact with

each other. Personnel must observe each other for signs of heat stress or toxic exposure, such
as:

• Changes in complexion and skin discoloration
• Changes in coordination or demeanor
• Excessive salivation and pupillary response
• Changes in speech pattern.

Personnel will inform their supervisor of nonvisual effects of toxic exposure such as:

• Headaches, dizziness, blurred vision
• Nausea
• Cramps
• Irritation of eyes, skin or respiratory tract.

4.1.2 FaIl Protection
The walking and working surfaces may become wet and slippery during these tasks. Use

extra caution when working on these surfaces. In addition, visible barriers will be erected

around any open excavations to prevent personnel from falling into these areas.

Employees working at heights of 6 feet or greater will be protected from falls using

appropriate fall protection measures (i.e. safety nets, safety belts, etc.).

4.2 Project Specific Practices
To prevent personnel exposure to heatlcold stress during all tasks, the practices outlined in
Sections 4.2.1 and 4.2.2 will be followed.

The work area must be marked in such a way as to prevent traffic from passing within

10 feet of the work area. Cones, caution tape, barricades, or other means must be used to
define the work area.

All on-site personnel must wear steel toed safety shoes, hard hats, and safety glasses. Long

pants or trousers and shirts covering the upper body and upper arms must also be worn.
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4.2.1 Working in Hot Environments

Heat Stress. Heat stress due to protective clothing decreasing body ventilation is an

important factor. Heat stress of employees on site will be monitored by the American Red

Cross method of monitoring heart rates and oral temperatures as personnel come out for rest

and cooling off.

Ambient temperature and other environmental factors provide basic guidelines to implement

work/rest periods. However, since individuals vary in their susceptibility to heat stress, IT

will also utilize physiological monitoring to regulate each individual's response to heat stress

when ambient temperatures exceed 78°F. The two physiological parameters that each

individual will monitor are:

• Heart Rate - Each individual will count his/her radial (wrist) pulse for
30 seconds as early as possible in the first rest period. If the heart rate of any
individual in the sampling team exceeds 100 beats per minute at the beginning
of the rest period, then the work cycle will be decreased by one-third. The rest
period will remain the same.

• Oral Temperature - Each individual will measure his/her oral temperature with
a single-use clinical thermometer for one minute as early as possible in the first
rest period. If the oral temperature exceeds 99.6°F at the beginning of the rest
period, then the work cycle will be decreased by one-third. The rest period will
remain the same.

One or more of the following control measures can be used to help control heat stress and are

mandatory if heat stress is detected by elevated heart rate or oral temperature:

• Employees should drink plenty of water throughout the day and should increase
their salt intake slightly by salting their food a little heavier.

• On-site drinking water will be kept cool (50 to 60°F) to encourage personnel to
drink often.

• A work regimen that will provide adequate rest periods for cooling down will be
established as required.

• All personnel will be advised of the dangers and symptoms of heat stroke and
exhaustion.
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• Cooling devices such as vortex tubes or cooling vests can be worn beneath

protective garments.

• Employees will be cautioned to monitor themselves and their co-workers for the
effects of heat disorders and to take additional breaks as needed.

• All breaks are to be taken in a shaded rest area.

• Employees will not do other tasks during rest periods.

• Employees will remove impermeable garments during rest periods.

• All employees will be informed of the importance of adequate rest,
acclimatization, and proper diet in the prevention of heat stress.

4.2.2 Working in Cold Environments

Cold Stress. One or more of the following control measures can be used to help control

cold stress:

• Workers will be provided with warm clothing, such as mittens and heavy socks,
when the air temperature is below 4 to 7 degrees Celsius (°C) (equivalent to 40
to 45°F)

• Protective clothing may be used to protect the employee when the air
temperature is below 0 to 7°C (equivalent to 32 to 40°F). Depending on
employee, comfort, clothing for warmth in addition to protective clothing will be
provided. This will include:

- Insulated suits, such as whole-body thermal underwear

- Wool or polypropylene socks to keep moisture off the feet if there is a
potential of work activity which would cause sweating

- Insulated gloves

- Boots

• At air temperatures below 2°C (equivalent to 35°F), the following work practices
must be observed:
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- If the clothing of the employee might become wet on the job site, the outer
layer of the clothing must be impermeable to water.

- If an employee's underclothing (socks, mittens, etc.) becomes wet in any way,
the employee must change into dry clothing immediately. If the clothing
becomes wet from sweating, the employee may finish the task which caused
the sweating before changing into dry clothing.

- Employees must be provided with a warm area, 18°C (equivalent to 65°F) or
above, in which to change from work clothing into street clothing.

4.3 Hearing Conservation
All on-site personnel will wear hearing protection (E.A.R. foam inserts or equivalent) when

operating heavy equipment, near active aircraft operations, or whenever noise levels exceed

85 dB, according to IT Procedure HS402. All personnel required to wear hearing protection

will receive baseline and an annual audiogram, and training on the causes and prevention of

hearing loss.

4.4 Drilling Safety

Drill Crews. All drillers performing work must possess required state or local licenses to

perform such work. All members of the drill crew must receive site-specific training prior to

beginning work. The driller must be responsible for the safe operation of the drill rig as well

as the crew's adherence to the requirements of this HASP. The driller must ensure that all

safety equipment is in proper condition and is properly used. The members of the crew must

follow all instructions of the driller, wear all PPE, and be aware of all hazards and control

procedures. The drill crews must participate in the daily tailgate safety meeting and be aware

of all emergency procedures.

Rig Inspection. Each day, prior to the start of work, the drill rig and associated equipment

must be inspected by the driller andlor drill crew. The following items must be inspected:

• Vehicle condition
• Proper storage of equipment
• Condition of all wire rope
• Fire extinguisher
• First aid kit.
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Rig Set Up. The drill rig must be properly blocked and levelled prior to raising the derrick.

The wheels which remain on the ground must be chocked. The rig must be moved only after

the derrick has been lowered. The levelling jacks must not be raised until the derrick is

lowered.

Site drilling will comply with the following rules:

• Before drilling, the existence and location of underground pipe, electrical
equipment, and gas lines will be determined. This will be done, if possible, by
contacting the appropriate client representative to mark the location of the lines.
If the client's knowledge is incomplete, an appropriate device, such as the cable
avoiding tool, will be used to locate service lines.

• If drilling is conducted in the vicinity of overhead power lines, a distance of
15 feet must be maintained between the lines and any point on the drill rig. If
the lines have appreciable sag, or if windy conditions exists, this distance will be
20 feet.

• If lubrication fittings are not accessible with guards in place, machinery must be
stopped before oiling and greasing. Fuel, hydraulic fluid, or oil will not be
placed in the drill rig unless the engine has been turned off.

• Rigging material equipment for material handling must be checked prior to use
on each shift and as often as necessary to ensure it is safe. Defective rigging
must be removed from service immediately.

• Drillers will not add or remove pipe from the drill stem without the assistance of
the driller's helper.

• If drill cuttings are to be drummed and moved to a central storage location,
lifting and transporting of these drums should be completed using the appropriate
equipment and following safe loading and unloading procedures.

4.4.1 Hoisting Operations

• Drillers must never engage the rotary clutch without watching the rotary table
and ensuring it is clear of personnel and equipment.

• Unless the drawworks is equipped with an automatic feed control, the brake
must not be left unattended without first being tied down.

• Casing or pipe must not be picked up suddenly.
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• Drill pipe must not be hoisted until the driller is sure that the pipe is latched and

the drilling assistant has signalled that he/she may safely hoist the load.

• During instances of unusual loading of the derrick or mast, such as when making
an unusually hard pull, only the driller will be on the rig floor and no one will
be on the rig or derrick.

• The brakes on the drawworks of every drilling rig must be tested by each driller
at the beginning of each shift to determine whether they are in good order. The
brakes must be thoroughly inspected by a competent individual each week.

• A hoisting line with a load imposed will not be permitted to be in direct contact
with any derrick member or stationary equipment unless it has been specifically
designed for line contact.

• Hoisting control stations must be kept clean and controls labelled as to their
functions.

4.4.2 Riding Hoisting Equipment
Under no circumstances will personnel be permitted to ride the traveling block or elevators,

nor will the cat line be used as a personnel carrier.

4.4.3 Cat Line Operations

• Only experienced workers will be allowed to operate the cat line controls. The
kill switch must be clearly labelled and operational prior to operation of the cat
line.

• The cat line area must be kept free of obstruction and entanglements.

• The operator will not use more wraps than necessary to pick up the load. More
than one layer of wrapping is not permitted.

• Personnel must not stand near, step over, or go under a cable or cat line which is
under tension.

• Employees rigging loads on cat lines must:

- Keep out from under the load

- Keep fingers and feet where they will not be crushed
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- Be sure to signal clearly when the load is being picked

- Use standard visual signals only, and not depend on shouting to coworkers

- Make sure that the load is properly rigged, since a sudden jerk in the cat line
will shift or drop the load.

4.4.4 Pipe Handling

• Pipe must be loaded and unloaded, layer by layer, with the bottom layer pinned
or blocked securely on all four corners. Each successive layer must be
effectively blocked or chocked.

• Workers will not be permitted to top off the load during loading, unloading, or
transferring or pipe or rolling stock.

• Employees must be instructed never to try to stop rolling pipe or casing; they
must be instructed to stand clear of rolling pipe.

• When pipe is being hoisted, personnel will not stand where the bottom end of
the pipe could whip and strike them.

4.5 Sanitation
IT employees will keep the work and support areas neat and orderly and free of trash and

debris.

4.5.1 Break Area
An area will be established that is upwind from the work area and outside the contamination

zone where personnel can take a break. The area must be clearly marked and no

contaminated personnel or equipment is permitted there.

4.5.2 Potable Water
If the facility does not have a water supply available, potable water will be carried to the site

for use in decon and employee cleanup. Potable water is available in the office trailer located

in the East Parking Lot area.
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4.5.3 Trash Collection
All refuse will be deposited into designated containers while on site. It is the responsibility

of the Project Manager and the Site Manager to insure that the area is kept clean. All solid

waste will be placed in the appropriate container located by the site office trailer, in the East

Parking Lot.

4.6 Confined Space
IT's procedure for confined space entry will be followed if such an activity is needed during

the execution of this project. A confined space is defined as a space large enough and so

configured that an employee can bodily enter and perform assigned work, has limited means

for entry or exit, and is not designed for continuous employee occupancy. Contaminated soil

excavations, storage vessel entries, and other confined space work may pose additional

hazards such as air contamination, flammable or explosive atmosphere, and oxygen

deficiency. Excavation entry may pose the possibility of engulfment. IT has detailed training

for confined space entry, and only personnel properly trained shall supervise and participate
in confined space entry procedures or serve as standby attendants.

All confined spaces are initially considered permit required. Under certain conditions, a space

may be reclassified as a non-permit confined space provided the HSO approved the

reclassification and the space meets the criteria outlined in iT's Confined Space Entry

Procedure HS300.
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5.0 Personnel Protective Equipment
The PPE outlined below has been selected according to the site characterization and analysis,

job tasks, site hazards, intended use, and duration of potential employee exposures.

Maintenance and storage of PPE, decontamination, donning and doffing procedures,
inspection and monitoring of effectiveness, and limitation are outlined in this section.

5.1 Respiratory Program
A comprehensive respiratory protection program has been established by IT and is required in

all locations where use of such equipment is intended to lessen the potential for adverse

health affects to any employee.

As part of the respiratory training program, each employee is instructed in the following

elements:

• Nature of the respiratory hazard on the work site and the appraisal of potential
consequences if the respiratory protection is not utilized

• Use and proper fitting of the respirator

• Cleaning, disinfecting, inspection, maintenance, and storage of the respirator

• Proper selection, capabilities, and their limitations.

Respiratory equipment will be inspected, cleaned, and disinfected daily or between each use

to help assure proper hygienic practices. An inspection of these breathing devices will

include the following:

• Examination of the head straps for breaks, loss of elasticity, broken or
malfunctioning buckles and other attachments

• Examination of the face-piece for excessive dirt, cracks, tears, distortion, holes,
or inflexibility

• Examination of the exhalation and inhalation valves for any foreign material,
cracks, tears, or distortion in the valve. Additional checks will be made to
inspect for proper insertion, defective valve covers or improper installation

• Examination of air purifying elements for incorrect cartridge, expired shelf-life
of the cartridge, cracks or dents in the cartridge or cartridge-holder
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• Examination for proper insertion of the cartridges into the face-piece and a check
of the gaskets inside the cartridge-holder

• Examination of air cylinders for adequate air volume. Only Grade D air will be
utilized for breathing air.

When Level C protection is required, respiratory cartridges will be changed daily. All

respirators will be inspected prior to each day's use. If broken or malfunctioning parts are

found during the cleaning process, these parts will be replaced or new respiratory equipment
will be issued to the user.

The respiratory protective equipment will be stored in an area protected from any mechanical

damage. These devices will also be stored in a location that provides protection against dust,

heat, excessive moisture, or damage by chemical contact. The storage area for the respirators

should be in a readily accessible location.

• Only employees who have been trained to wear and maintain respirators properly
will be allowed to use respiratory protection.

• Selection of respirators, as well as any decisions regarding upgrading or
downgrading of respiratory protection, will be made by the H&S Manager or his
designee.

• Positive and negative pressure tests will be performed each time the respirator is
donned.

• Only employees who have been fit tested within the last 12 months will be
allowed to work in atmospheres where respirators are required. Subcontractors
will provide certificates of respirator fit test completed within the last 12 months
for each employee on site.

• Respirator users will be instructed in the proper use and limitations of
respirators.

• If an employee has difficulty in breathing during the fit test or during use, he
will be evaluated medically to determine if he can wear a respirator safely while
performing assigned tasks.

• No employee will be assigned to tasks requiring the use of respirators if, based
upon the most recent examination, a physician determines that the health or
safety of the employee will be impaired by respirator use.
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• Contact lenses will not be worn while using any type of respiratory protection.

• Air-supplied respirators will be assembled according to manufacturer's
specifications. Hose length, couplings, valves, regulators, manifolds, and all
accessories will meet ANSI and the manufacturer's requirements.

• Respirators will be cleaned and sanitized daily after use.

• Respirators will be stored in a convenient, clean, and sanitary location on site.

• Respirators will be inspected during cleaning. Worn or deteriorated parts will be
replaced.

• Facial hair that might interfere with a good face-piece seal or proper operation of
the respirator is prohibited.

• The IT Site Manager will review the respiratory protection program daily to
ensure employees are properly wearing and maintaining their respirators and that
the respiratory protection is adequately protecting the employees.

• The H&S Manager and the Project Manager will evaluate the respiratory
protection program monthly to ensure its continuing effectiveness.

• Respirators used for emergency response will be inspected weekly by the H&S
Coordinator.

5.2 Levels of Protection
The level of protection used in the EZ is based on site specific information. Specific levels

of protection will be changed whenever site conditions change. They can either be increased

to the next higher level or decreased to the next lower level. If the Site Manager requests a

change in levels of protection, he must contact the IT H&S Manager and Project Manager. If

the need arises to protect safety and health, the Site Manager or Task Leader can upgrade

protection levels without input from the H&S Manager or Project Manager. He will then

discuss the decision with the H&S Manager, H&S Coordinator, and the Project Manager

when they are available. Levels of protection will not be downgraded without prior approval

from the H&S Manager.
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5.2.1 Level A Protection
Level A Protection is not required.

5.2.2 Level B Protection
Level B Protection is not expected to be required. Level B Protection will be required if

airborne concentrations of toxic contaminants exceed the action levels established in Table 3

for Level C protection. The H&S Manager will be notified when the decision is made to

upgrade to Level B.

5.2.3 Level C Protection
Level C protection will be required if airborne concentration of suspected contaminants

exceed the action levels established in Table 3 for Level D protection.

The following equipment will be used for Level C protection:

• Full face, air purifying respirators with organic vapor cartridge in combination
with high efficiency particulate air (HEPA) filter which are National Institute of
Occupational Safety and Health/Mine Safety and Health Administration
(NIOSHJMSHA) approved

• Hooded one piece suit, polyethylene coated Tyvek or equal, taped at gloves and
boot covers

• Gloves (Outer) - chemical resistant polyvinyl chloride (PVC), neoprene, nitrile,
or other impermeable material (If leather or canvas outer gloves are used, they
will be disposed at the end of each shift)

• Gloves (Inner) - chemical resistant (latex)

• Boots (Outer) - chemical resistant steel-toed boots, Neoprene, PVC, with or
without booties (Disposable boot covers when working in or near contaminated
soil, debris or dust make decontamination easier)

• Hard hat

• Hearing protection (if necessary)

• Back support belt (if necessary).
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The minimal level of protection that will be required of IT personnel and subcontractors at

the site will be Level D. Level D protection will be worn while digging trenches for the

installation of buried pipelines and electrical lines, during plant construction, within treatment

plant containments, and during the installation of monitoring/groundwater recovery wells so

long as airborne concentrations of toxic contaminants do not exceed the action levels

established in Table 3. The following equipment will be used for Level D protection:

• Coveralls or work clothing

• Boots/shoes - with steel toes, latex overboots if area is heavily contaminated

• Safety glasses or goggles

• Work Gloves

• Hard hat

• Hearing protection (if necessary)

• Back support belt (if necessary).

5.2.5 Modified Level D Protection
Modified Level D protection is similar to Level C except for no respirator. This level of

protection offers skin and slash protection above the protection offered by Level D. The Site

H&S Officer will determine when to institute Modified Level D protection. Modified Level

D protection will be worn during site operations that include fuel handling, acid washing, acid

storage tank filling, and other work involving hazardous chemicals, so long as airborne

concentrations of toxic contaminants do not exceed the action levels established in Table 3.

The following equipment will be used for Modified Level D protection:

• Coveralls or work clothing

• Hooded one piece suit, polyethylene coated Tyvek or equal, taped at gloves and
boot covers.

• Boots/shoes - with steel toes, latex overboots if area is heavily contaminated

• Safety glasses or goggles
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• Chemical resistant nitrile or PVC protective gloves with surgical latex

undergloves as necessary

• Hard hat

• Hearing protection (if necessary)

• Back support belt (if necessary).

5.2.6 Selection of PPE
The selection of the PPE will be done after a thorough evaluation of the hazards involved at

the site during each phase of the operation. Table 2 describes the PPE required for each task

and Table 3 describes the action levels for upgrading.

5.3 Using PPE
All persons entering the EZ will don the required PPE according to established procedures in

this plan to minimize exposure potential. When leaving the EZ, PPE will be removed

according to these established procedures to minimize the spread of contamination.

5.3.1 Donning Procedures

• Put on coveralls
• Put on boots and boot covers and tape the coveralls,tape in containment area
• Put on gloves
• Tape the coveralls over the gloves at the wrist
• Don respirator and check for secure fit, if using level C
• Put hood or head covering over the respirator, if using level C
• Put on remaining protective equipment, i.e. hard hat, safety glasses, etc.

One person will remain outside the work area to check that each person entering has the

proper protective equipment. No persons will be allowed to enter an EZ improperly attired.

5.3.2 Doffing Procedures
Whenever a person leaves the work site, the following proper decontamination sequence will

be followed:

• Upon entering the CRZ, rinse contaminated mud and debris from boots or
remove boot covers.
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• Clean reusable protective equipment.

• Remove protective garments and equipment. All disposable clothing should
placed in plastic bags and labeled as contaminated waste.

• Remove outer gloves.

• Remove respirator.

• Remove inner gloves.

• Proceed to the clean area and dress.

• Clean respirator and prepare for next use.

• Proceed to the sign out point.

All disposable equipment, garments, and PPE will be bagged in two 6 mil plastic bags and

properly labeled for disposal.

5.4 Selection Matrix
The PPE required for each task is outlined in Table 2.
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6.0 Site Control
Site control requires establishing specific measures to prevent unauthorized entry onto the site

and to protect all personnel entering the site from recognized safety and health hazards. The

following measures are mandatory:

• Authorization to Enter
• Hazard Briefing
• Documentation of Certificates
• Entry Log
• Entry Requirements
• Emergency Entry and Exit.

6.1 Authorization to Enter
No IT employee or subcontractor will be admitted onto AFP4 without satisfactory proof of

United States citizenship or without specific authorization from the appropriate Air Force or

USACE representative.

The Project Manager, Senior Project Engineer, Senior Project Hydrogeologist, or Site
Manager may grant authorization to enter the site. Access to contaminated work areas is

regulated and limited to authorized personnel. Only those who have completed the required

training and medical requirements will be allowed to enter. Representatives from regulatory

agencies will be permitted to enter the site at any time during business hours or at other

reasonable times, by appointment, to conduct official business provided they have completed

the required training and medical requirements. Representatives of the news media and other

visitors must receive authorization from the client and the iT Project Management Team

before entry.

6.2 Hazard Briefing
The H&S Coordinator will brief this H&S Plan to all personnel entering the site to inform

them of potential site H&S hazards and procedures specific to this site. All personnel will

acknowledge this briefing by signing the H&S Plan. This briefing will be further documented

in the site daily log.
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6.3 Documentation of Certificates
Personnel entering the site to work will have satisfied the medical and training requirements

of 29 CFR 1910.120. The project file will contain copies of certificates documenting status

for all on-site personnel. Personnel not entering the EZs need not meet the above

requirements. The Site Manager will accommodate requests from representatives of

regulatory agencies to review documentation. All visitors must present documentation of

current training and medical status before being granted authorization to enter the EZ.

6.4 Entry Log
The Site Manager keeps a daily roster of all on-site personnel and records the time of entry

into and exit from the EZ for each person.

6.5 Entry Requirements
All personnel entering work or EZs will use the proper PPE. All personnel entering EZs will

enter and exit through the decontamination units and observe the mandatory decontamination

procedures.

6.6 Emergency Entry and Exit
During emergencies, decontamination will be conducted to the extent that is possible without

endangering personnel. All persons responding, both on site and off site, will be informed of

site safety and health hazards and health hazards associated with contaminated personnel.
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7.0 Decontamination

7.1 Contamination Control Zones
The H&S Coordinator will establish contamination control zones for the project based on the

location of contamination, drilling activities, accessibility, and site control. These zones must

be clearly marked and defended against unauthorized entry.

7.1.1 Exclusion Zone
An EZ is the area where contamination does or could occur during site activities. This zone

has the highest potential for exposure to the contaminants by contact or inhalation. All

employees will use proper PPE when working in these areas. The EZ will be a defined area

where there is a possible respiratory andlor contact health hazard. In most instances this area

will be a 20-foot radius around the drill rig or other site activity within the containments of

the treatment plants. The location of the EZ will be identified by printed hazard tape or other

appropriate means. At treatment plants, the EZ will be the area within the containment. For

Landfills 4 and 5, the plant fence will act as the EZ boundary.

7.1.2 Contamination Reduction Zone
A CRZ will be established and decontamination will be performed in the CRZ. All personnel

entering or leaving the EZ will pass through this area in order to prevent any

cross-contamination and for the purpose of accountability. Tools and any equipment or

machinery will be decontaminated on site (CRZ) prior to personnel decontamination.

Decontamination of all large equipment will be performed on site (CRZ) prior to personnel

decontamination. The decontamination of all personnel will be performed on site adjacent to

the EZ. Personal protective outer garments and respiratory protection will be removed in the

CRZ and properly labeled. Routine treatment plant operations will not have a CRZ. Tools

and equipment will be cleaned within the containment. The area within the plant containment

by the sump will act as a CRZ. At other plants without containment, the CRZ will be within

the plant area by the exit.

7.1.3 Support Zone

Support zones (SZ) are established in uncontaminated areas and are used for the storage of

supplies and general administrative functions. The SZ will be located to prevent employees
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from being exposed to any organic vapors or dust levels above regulatory limits. Eating,
drinking, or smoking will be permitted in the SZ only after washing face and hands.

During field operations, warnings signs or barrier tape will be affixed in readily visible

locations to delineate the EZ, CRZ, and SZ.

7.2 Decontamination General Rules

• An area outside of the EZ will be designated as the break area. Employees will
proceed through personal decontamination before eating, drinking, or smoking.
No eating, drinking, or smoking will take place in the EZ.

• The H&S Coordinator will monitor the effectiveness of the decontamination
procedures and, if ineffective, will take appropriate steps to correct any
deficiencies or modify the plan as needed.

• Used coveralls, gloves, and overboots will be dropped into a bag-lined garbage
can for disposal at an approved facility.

• Spent disposable respirator cartridges will be dropped into a bag-lined garbage
can.

• Clean respirators, hard hats, goggles, and face shields will be placed on the work
table at the clean end of the zone.

• Soiled boots, hard hats, respirators, and other equipment will be inspected daily,
washed and scrubbed in a detergent/water solution. After cleaning, equipment
will be rinsed thoroughly in water and allowed to dry on a clean surface.

• If there is a rip or tear in the employee's protective clothing, that individual will
remove the torn garment in the decontamination area and new protective clothing
will be issued in order for the employee to return back to work. The same
procedure will apply to defective respiratory equipment.

7.3 Equipment Decontamination
The purpose of the CRZ is to limit the spread of contamination by contaminated personnel,

tools, equipment, and materials from the EZ. Any person, tool, equipment, or material from

inside the EZ will be considered contaminated and must be cleaned before leaving the work

site. Decontamination of all large equipment will be performed on site (prior to personnel

decontamination). Verification that all equipment has been properly decontaminated will be
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the responsibility of the site Project Superintendent and the H&S Coordinator. All

contaminated solvents and waters generated from the cleaning operation will be collected and

containerized for disposal.

Decontamination can be accomplished by any one, or combination, of the following methods:

• Contaminant removal: Water rinse, steam jet, leaching, or scrubbing
• Detoxification: Halogen stripping, neutralization, or thermal degradation
• Disinfection: Chemical, dry heat, gas/vapor or irradiation.

7.4 PPE Decontamination
At least one person will remain outside the work area to assist decontaminating personnel in

the CRZ.

Whenever a person leaves the work site, the following proper decontamination sequence will

be followed:

• Upon entering the CRZ, rinse contaminated mud, etc. from boots or remove boot
covers.

• Remove protective garments and equipment. All disposable clothing should
placed in plastic bags and labeled as contaminated waste.

• Reusable protective equipment must be cleaned at the job site.

• Remove respirator after contaminated outer wear has been removed and after
showering.

• Proceed to the clean area and dress.

• Clean respirator and prepare for next use.

• Proceed to the sign out point.

All disposable equipment, garments, and PPE will be bagged in two 6 mu plastic bags and

properly labeled for disposal at the job site.
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7.5 Decontamination During Medical Emergencies
The IT On-site H&S Coordinator or emergency-care provider will quickly assess the extent of

the injury or illnesses to determine if life-saving medical treatment is crucial or if the

decontamination procedures will create additional injuries and aggravate the existing

condition. Under such circumstances, decontamination procedures will be greatly modified,

simplified, or eliminated completely.

Life threatening injuries will be attended to immediately. Respiratory equipment must be

removed and outside garments can be removed or cut away if it does not cause delays in

treatment or cause further injury to the individual. Care will be taken to minimize the spread

of contamination to emergency response personnel and transport vehicle by placing towels,
blankets, or plastic beneath the victim.
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8.0 Site Monitoring

8.1 Air Monitoring
Measurements of airborne VOC will be conducted in the work area by using an HNu photo-

ionization analyzer or equivalent to indicate exposure levels. VOCs will be monitored in the

breathing zones of employees. During drilling operations and new plant testing activities
colormetric tubes will be used to assess the presence of benzene and vinyl chloride.

Measurements of oxygen and combustible gases will be made using a combination

oxygen/combustible gas monitor during intrusive activities and in accordance with confined

space entry procedures.

All air monitoring equipment will be maintained and calibrated according to the

manufacturer's recommendations. Calibration will be done before and after use each day.

All work activity is prohibited in atmospheres where tests indicate the concentration of

flammable vapors exceeds 10 percent of the LEL. Such an area will be ventilated to reduce

the concentration to an acceptable level.

Air monitoring will be completed each time a well is opened for water level monitoring.

During drilling operations, air monitoring will be completed continuously. Air monitoring
will be done prior to each confined space entry. The Site H&S Coordinator will determine

any change or addition of the air monitoring events.

On-site personnel must wear monitoring equipment as instructed by the H&S Coordinator and

refusal to wear monitoring equipment, or intentional tampering with sampling apparatus, will

lead to immediate dismissal from the job site.

8.2 Other Hazardous Conditions
The H&S Coordinator will take affirmative action to limit exposures. If unknown chemicals

or contamination are encountered, operations will cease until the situation is evaluated. The

H&S Coordinator will contact the H&S Manager to evaluate any potentially hazardous

situations, or any situation with elevated contamination levels. Operations will only be

resumed if they can be accomplished in a safe manner.
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8.3 Noise Monitoring
Noise monitoring will be conducted as required using a Quest 2400 noise meter or equivalent.

Hearing protection is mandatory for all employees in noise hazardous areas or when operating

heavy equipment or near active aircraft operations.

8.4 Record Keeping
The on-site H&S Coordinator or his designee will be responsible for establishing and

maintaining records of all required monitoring as described below:

• Date, time, pertinent task information, exposure information
• Description of the analytical methods, equipment used, calibration data
• Type of PPE worn
• Engineering controls used to reduce exposure.

8.5 Notification

Employees who are exposed to hazardous and toxic materials at job sites will be notified of

the results of the industrial hygiene monitoring conducted at the site in accordance with IT

procedure HS1O4.
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9.0 Employee Training
IT trains all field personnel according to 29 CFR 19 10.120 before their initial assignment to

any project. All field employees receive a minimum of 40 hours of training off site and a

minimum of 3 days of actual field experience under the direct supervision of a trained,

experience supervisor. Subcontractor personnel must meet the above training requirements.
Personnel, including subcontractors, whose activities are limited to nonhazardous activities

within the work zone complete 24 hours of training off site and 8 hours of on-site training.

For non-hazardous construction work and some non-intrusive actions, this training may not be

required. only the H&S Manager can exempt personal and contractors from training

requirements.

On-site management and supervisors receive a minimum of 8 hours of additional training on

program supervision. Each hazardous waste operations employee receives 8 hours of

refresher training annually.

IT provides each employee who completes the required 40 hours of classroom training and

3 days of field experience with a certificate signed by the instructor. A copy of the certificate

is maintained with the project files and in the IT H&S Office. Subcontractors must provide

certificates of training for the project file for all employees assigned to the project. All

visitors, including any government representatives, entering the CRZ or EZ must also provide

certificates of appropriate training.

9.1 Pre-entry Briefings
The following training sessions and informational materials are provided at each project site:

• Tailgate Safety Meetings
• MSDS
• H&S Plans.

9.1.1 Tailgate Safety Meetings
The Site Manager or a designee conducts a tailgate safety meeting the beginning of each shift

or whenever new employees arrive at the job site once the job commences. The topics

discussed at the tailgate safety meeting include H&S considerations for the day's activities,

necessary protective equipment, problems encountered, and new operations. Attendance
records and meeting notes are maintained with the project files.
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9.1.2 Material Safety Data Sheets
MSDSs will be obtained for every chemical product used on site. This information will be

made readily available to all employees upon request and stored in a central location.

9.1.3 Health & Safety Plans
IT prepares a site specific H&S Plan for each project falling within the scope and application

of 29 CFR 1910.120. The H&S Coordinator presents the H&S Plan and discusses it with

everybody assigned to the project. All workers and visitors must read and sign the H&S Plan

acknowledging acceptance of site rules and understanding of site hazards before entering.

9.2 Site Workers Basic Course

Following is a general list of topics covered in the 40-hour course:

• General site safety

• Physical hazards (fall protection, noise, heat stress, cold stress)

• Names and titles of key personnel responsible for site safety and health

• Safety, health and other hazards present at the site

• Use of PPE

• Work practices by which employees can minimize risks from hazards

• Safe use of engineering controls and equipment on site

• Medical surveillance requirements including recognition of symptoms and signs
which might indicate over exposure to hazards

• Worker Right-to-Know (Hazard Communication)

• Routes of exposure to on site contaminants

• Engineering controls and safe work practices

• Components of the site H&S Program

• Decontamination practices for personnel and equipment
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• Confined-space entry procedures

• Emergency Response Plan (ERP).

9.3 Supervisors Course
Management and supervisors receive an additional 8 hours of training which includes:

• General safety and health program
• PPE program
• Spill containment program
• Air monitoring techniques.

9.4 First Aid and CPR

Employees will receive instruction in Red Cross first aid and CPR techniques from qualified

instructors.

9.5 Instructors
The IT Training Division, headquartered in Irvine, California, teaches the 40-hour classes

using certified instructors. When training needs exceed the capacity of the Training Division,

IT uses outside institutions, iT Training Division is recognized by the EPA and listed in the

Federal Register (53 FR 3982). Only similarly recognized outside training institutions are
used.

96 Site-Specific Training
All site personnel will be trained in excavation safety, if required. Training in confined-space

entry is required only for those personnel entering a confined space. All confined-space
entries will be authorized by the on-site H&S Coordinator.
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10,0 Medical Surveillance_____________________________

10.1 Medical Examination
As required by IT Policy and Procedure HS 100, all personnel on site will have successfully

completed a preplacement or periodic/updated physical examination.

10.1.1 Preplacement Exam
This examination has been designed to meet 29 CFR 19 10.120 requirements for hazardous

waste site operations.

The IT medical surveillance program examination consists of:

• Medical and occupational history questionnaire which includes information on
past gastrointestinal, hematologic, renal cardiovascular, reproductive,
immunological, and neurologic problems

• Physical examination

• Blood pressure measurements

• Complete blood count (CBC) and differential to include hemoglobin and
hematocrit determinations, red cell indices, and smear of peripheral morphology

• Blood urea nitrogen and serum creatinine

• SMAC 24

• Chest x-ray

• Pulmonary function test

• Audiogram

• EKG for employees over 35 years old or when other complications indicate the
necessity

• Drug and alcohol screening

• Visual acuity.
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The following information is provided to the examining physician:

• Description of employee's duties
• Anticipated chemical and asbestos exposure and levels
• Description of the PPE to be used
• Information from previous medical exams.

The medical surveillance provided to the employee includes a judgment by the medical

examiner of the ability of the employee to use either positive- or negative-pressure respiratory

equipment. Any employee found to have a medical condition which could directly or

indirectly be aggravated by exposure to these chemical substances or by the use of respiratory

equipment will not be employed for the project. A copy of the medical examination is

provided at the employee's request.

The employee will be informed of any medical conditions that would result in work

restriction or that would prevent them from working at hazardous waste sites.

Subcontractors will certify that all their employees have successfully completed a physical

examination by a qualified physician on the Certification Form (Attachment B). The physical

examinations will meet the requirements of 29 CFR 1910.120 and 29 CFR 1910.134.

Subcontractors will supply copies of the medical examination certificate for each on-site

employee. All visitors, including any government representatives, entering the CRZ or EZ
must also provide appropriate medical credentials.

10.1.2 Annual Exam
All IT employees receive an annual update exam meeting the requirements of 29 CFR

1910.120. The results of these exams are compared to previous results and the baseline

physical to determine if any effects due to exposure have occurred. Appropriate actions are

taken as recommended by the physician should the results indicate an exposure; otherwise,

employees are cleared for continued work.

10.1.3 Exit Exam
IT offers exit physical exams for all employees involved in the medical surveillance program

who are leaving the company for any reason to ensure they are in good health.
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10.2 First Aid and Medical Treatment 30'S?
Employees are trained in Red Cross first aid treatment skills and IT retains a local medical

clinic for all of its offices. Employees have access to the clinic at any time during their

working hours should an occupational injury or illness occur.

10.3 Medical Restriction
Should an occupational injury or illness occur that restricts an employee's ability to function

at full capacity, IT maintains a policy of providing these employees with light duty

assignments whenever possible to allow them to continue to be productive.

10.4 Medical Records
Medical and personal exposure monitoring records will be maintained according to the

requirements of 29 CFR 1910.20 and will kept for a minimum of 30 years. Employee

confidentiality will be maintained.
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11.0 Emergency Procedures
IT develops each H&S plan to allow hazardous waste operations to proceed without adverse

impacts on the safety and health of the worker, the environment, and the community. In

addition, supplementary ERPs have been developed to cover extraordinary conditions that

might occur at various sites.

11.1 General
The Site Manager and H&S Coordinator will establish evacuation routes and assembly areas

for the site. All personnel entering the site are informed of these routes and assembly areas.

If the evacuation routes are not clear, a site plan will be prepared marking the evacuation

routes and will be posted at conspicuous locations.

The Site Manager and H&S Coordinator will evaluate the site for the potential for fire,

explosion, chemical release, or other catastrophic events. As part of the training, site workers

are instructed to report unusual events, activities, chemicals, and conditions to the Project

Superintendent.

11.2 Emergency Response
The objective of emergency response actions is to minimize adverse health risks to site

workers, the environment, and the local community. The H&S Coordinator or the Site

Manager will be the site emergency coordinator.

Responsibilities. The site emergency coordinator will have the responsibility for directing

the response activity in the event of an emergency. The responsibilities are described below:

• Assess the emergency situation and notify site security personnel

• Determine the required response measures and inform the Client contact

• Notify the appropriate response teams of the specific action that will be taken
upon request

• Determine and coordinate the on-site personnel actions for the particular
emergency situation

• Contact and coordinate with appropriate governmental or regulatory agency
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33OG9• Act as liaison between responding agencies and site personnel

• Immediately complete the Supervisor Injury Report form upon occurrence of an
accident or incident

• The emergency coordinator will notify the Project Manager and the H&S
Coordinator of any incident.

The emergency coordinator has the authority to commit resources as needed to contain and

control released material and to prevent its spread to off-site areas.

11.3 Safety Signals
Vehicle, tractor, and portable gas-operated horns are used for safety signals as follows:

• 1 Long Blast: Warning alarm - prepare for Emergency Response

• 2 Short Blasts: Activation alarm - initiate Emergency Response activities as
directed by Emergency Coordinator

• 3 Short Blasts: All clear - return to normal activities.

11.4 Medical Emergency

Emergency medical personnel will be summoned without delay in the event of a medical

emergency. The emergency coordinator will stay on the line with the 911 Operator until the

911 Operator hangs up.

Worker Injury. Ifa person working in an area is physically injured, American Red Cross

first-aid procedures will be followed. Depending upon the severity of the injury or illness,

emergency medical response may be obtained accordingly. If the person can be moved, that

person will be taken to a location where emergency first aid treatment can be administered.

The local emergency medical facility should be contacted along with an ambulance.

If the injury to the worker is of chemical nature, the following first-aid procedures will be

instituted as soon as possible:

• Eye Exposure - If contaminated material gets into the eyes, the eyes will be
flushed immediately at the eyewash station using copious amounts of water
while lifting up the lower and upper eyelids.
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• Skin Exposure - If contaminated sludge or corrosive liquid material gets on

the skin, the affected area will be washed with soap or mild detergent.

• Inhalation - If an individual inhales a volume of toxic or corrosive vapors, the
employee will be removed to fresh air at once. If breathing has stopped,
artificial respiration will be performed on the affected individual until medical
attention can arrive on scene and transport the patient to the nearest medial
facility.

• Ingestion - In the event a person ingests a toxic liquid or solid material,
medical attention will be obtained at once.

11.5 Reporting Injuries and Illnesses

Employees will report all injuries to their supervisor immediately and report illnesses as soon

as the employee knows he/she is sick. Supervisors will submit completed "Supervisor's

Report of Injury" to the IT H&S Department within 24 hours of the occurrence. If there is

any indication that the illness is work-related, the supervisor will submit a completed

'Supervisor's Report of Injury" to H&S Department within 24 hours after notification by the

employee.

11.6 Emergency In formation

11.6.1 Public Agencies

• FIRE* Lockheed Fire Department (817) 777-2174
White Settlement Fire Department (817) 246-1761
Fort Worth Fire Department (817) 922-3000
NAS Fort Worth JRB Fire Department (817) 782-6330

• POLICE* Lockheed Police Department (817) 777-4522
White Settlement Police Department (817) 246-7070
Fort Worth Police Department (817) 335-4222
NAS Fort Worth JRB Security (817) 782-5200

• NATIONAL SPILL RESPONSE CENTER (800) 424-8802
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• HOSPITAL Robert L. Thompson Hospital (817) 782-4000

Osteopathic Medical Center of Texas (817) 731-4311
Emergency (817) 735-3100

• AMBULANCE* 911

*White Settlement and Fort Worth Police and Fire will respond to a 911 call.

Hospital location map (See Attachment A-i).

11.6.2 Key IT Personnel

Position Name Contact Phone Number
IT Program Manager Willy Heisey (412) 372-7701
IT Project Manager Victor Dozzi (412) 858-3960
IT Program H&S Manager Warren Houseman (412) 372-7701
IT Site Manager Dave Corden Office (817) 732-8176

Mobile phone (817) 480-0541

Pager 1-800-978-5679
IT Senior Project Rick Wice (412) 858-3309

HydrogeologistfHealth & Safety Coordinator Pager 1-800-978-5677

11.6.3 Key USA CE Personnel

Position Name Contact Phone Number
Project Engineer Scotty Fiehler (918) 669-7505
Chief Safety Officer Bob Vandergriff (918) 669-7360

(918) 669-7505
Chief Quality Control Jim McDonaly Home (918) 342-3264
Air Force Projects Engineer Theresa Pannel (817) 334-2992

Note: Mr. Fiehler is primary USACE Tulsa District contact. Mr. McDonald is to be
contacted if injury is serious or life threatening, or property damage is over
$125,000.

11.6.4 Key U.S. Air Force Aeronautical Center Personnel

Position Name Contact Phone Number
IRP Manager John Doepker (513) 255-7716
Team Leader Kamel Mardini (513) 255-7716
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Table 1
I Exposure Guidelines

CONTAMINANTS OSHA PEL ACGIH TWA__)__ACGIH STEL

Trichloroethylene 100 ppm 50 ppm 200 ppm

2-Hexanone 100 ppm 5 ppm ---

Benzene 1 ppm 10 ppm ---

Acetone 750 ppm 750 ppm 1000 ppm

Toluene 100 ppm 100 ppm 150 ppm

Dichlorobenzene 50 ppm 25 ppm 50 ppm

1,2-Dichloroethylene 200 ppm 200 ppm ---

1,2-Dichloroethane 100 ppm 100 ppm ---

Chloroform 50 ppm 10 ppm ---

Xylene 100 ppm 100 ppm 150 ppm

Chromium 1 mg/rn3 0.5 mg/rn3 ---

Vinyl Chloride 1 ppm 5 ppm ---

Methylene Chloride 100 ppm 50 ppm ---

TREATMENT PLANT
PROCESS CHEMICALS OSHA PEL ACGIH TWA ACGIH STEL

Phosphoric acid N/A N/A N/A

Sulfuric acid 1 mg/rn3 1 mg/rn3 3 mg/rn3

Nitric acid 2 ppm
(5 mg/rn3)

2 ppm
(5.2 mg/rn3)

4 ppm
(10 mg/rn3)

Hydrochloric acid 5 ppm (7
mg/rn3)

Ceiling 5 ppm
(7.5 mg/rn3)

N/A
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Table 2
PPE Selection Matrix

Task 1: Drilling and Installation of Monitoring/Groundwater Recovery Wells (Level 0 and
Level D Modified)
• Coveralls or work clothing
• Steel-toed boots
• Latex boot covers
• Hard hat
• Nitrile gloves (outer)
• Latex gloves (inner)
• Polycoated Tyvek in Landfills, Tyvek in other areas outside of source areas
• Duct tape openings (ankles and wrists)
• Hearing protection

Note: At times this activity may require upgrade to Level C. Site H&S Officer will
determine when to upgrade PPE selection. Level D Modified will be used for
splash protection, as directed by the Site H&S Officer.

Task 2: Groundwater Sampling (Level D and Level D Modified)
• Coveralls or work clothing
• Steel-toed boots
• Latex boot covers
• Safety glasses
• Hard hat
• Nitrile gloves
• Hearing protection (if necessary)
• Respiratory protection if action levels are exceeded
• Polycoated Tyvek coveralls, if using bailing or pumping equipment

Task 3: Collection of Groundwater Level Data (Level D Modified)
• Coveralls or work clothing
• Steel-toed boots
• Latex boot covers
• Safety glasses
• Hard hat
• Nitrile gloves
• Hearing protection (if necessary)
• Respiratory protection if action levels are exceeded
• Polycoated Tyvek coveralls
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Table 2
PPE Selection Matrix

(continued)

Task 4: Construction of Groundwater Treatment Plan (Level D)
• Coveralls or work clothing
• Steel-toed boots/shoes
• Safety glasses
• Hard hat
• Hearing protection (if necessary)
• Leather palm gloves

Task 5: Aquifer Pumping Tests (Level D and Level D Modified)
• Coveralls or work clothing
• Steel-toed boots
• Latex boot covers, when handling water
• Safety glasses
• Hard hat
• Nitrile gloves, when handling water
• Hearing protection (if necessary)
• Respiratory protection if action levels are exceeded
• Polycoated Tyvek coveralls, when connecting piping or handling water

Task 6: Digging Trenches and Installing Buried Pipelines and Electrical Lines (Level D)
• Coveralls or work clothing
• Steel-toed boots
• Safety glasses
• Hardhat
• Hearing protection (as required)

Note: In landfill areas Level D Modified or Level C may be required. Site H&S Officer will
determine when to upgrade PPE selection.

Task 7: Surveying (Level D)
• Coveralls or work clothing
• Steel-toed boots/shoes
• Safety glasses
• Hard hat
• Hearing protection (if necessary)
• Leather palm gloves
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Table 2
PPE Selection Matrix

(continued)

Task 8: Operation of Groundwater Treatment Plant
5.1 Routine Inspections of Groundwater Treatment Plant (Level D)
• Coveralls or work clothing
• Steel-toed boots/shoes
• Safety glasses
• Hard hat
• Hearing protection (as required)

5.2 Sampling Influent and Effluent Water (Level D Modified)
• Coveralls or work clothing
• Steel-toed boots
• Latex boot covers
• Safety glasses
• Hard hat
• Nitrile gloves
• Hearing protection (if necessary)
• Respiratory protection if action levels are exceeded
• Polycoated Tyvek coveralls

5.3 Handling Process Chemicals (Level C)
• Coveralls or work clothing
• Steel-toed boots
• Latex boot covers
S
S
S
S
S
S

Safety glasses
Hard hat
Nitrile gloves
Hearing protection (if necessary)
Full face respirator with suitable cartridges for possible exposure
Acid suit

shield

PT\WP\09-20-95\762057:AFP4.HSp

Task 9: Handling, Storage and Introduction of Materials for Acid Washing Treatment
Plants
• Coveralls or work clothing
• Steel-toed boots
• Latex boot covers
• Safety glasses/splash
• Hard hat
• Nitrile gloves
S Hearing protection (as required)



Table 2
PPE Selection Matrix

(continued)

• Respiratory protection if action levels are exceeded
• PVC suit
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Table 3
Action Levels

CONTAMINANT ACTION LEVEL LEVEL OF PPE

VOC'S > 1 ppm above background with benzene present
> 1 ppm above background with vinyl chloride
present
> 10 ppm above background without benzene or
vinyl chloride present
>10 ppm above background with benzene or
vinyl chloride present
>20 ppm above background

C
C

C

B/Stop Work*

B/Stop Work*

LEL >10 percent of LEL Stop work*

*Contact with the IT H&S Manager must be made prior to continuance of work.

No one is Dermitted to downgrade levels of PPE without authorization of the H&S
Manager.
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Table 5

Toxicological Data

The following compounds are known to be present in the Windows area of AFP4.
This list will be modified by the H&S Manager as site conditions warrant.

Chromium

Routes of Entry
• Highly toxic by inhalation
• Moderately toxic by ingestion and skin/eye contact

Svmøtoms of ExDosure
• Ingestion - effects have not been well defined
• Inhalation - irritation of nose and throat, chest pain and shortness of breath
• Skin/Eye - Corrosive action on skin with moderate irritation of eyes

Trichloroethylene

Routes of Entry
• Highly toxic by inhalation and skin/eye contact
• Moderately toxic by ingestion

Svmotoms of Exoosure
• Ingestion - nausea, vomiting, and diarrhea
• Inhalation - headache, dizziness, vertigo, tremors, nausea, irregular heartbeat,

fatigue, blurred vision, and intoxication similar to that of alcohol
• Skin/Eye - burning irritation and damage to eyes, dermatitis

Toluene

Routes of Entry
• Highly toxic by inhalation
• Moderately toxic by ingestion and skin/eye contact

SymDtoms of ExDosure
• Ingestion - vomiting, diarrhea, depressed respiratory capability
• Inhalation - headache, dizziness, fatigue, muscular weakness, drowsiness,

incoordination
• Skin/Eye - drying, cracking, fissured dermatitis, and temporary corneal injury

Benzene

Routes of Entry
• Highly toxic by inhalation.
• Moderately toxic ingestion and skin/eye absorption.

PT\WP\09-20-95\762057:AFP4 .HSP
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Table 5
Toxicological Data

(continued)

SymDtoms of ExDosure
• Ingestion - euphoria, changes in motor activities, reduced number of blood

platelets, dermatitis, and fever
• Inhalation - headache, dizziness, nausea, convulsions, and overall central

nervous system depression
• Skin/Eye Contact - moderate irritability effect, erythema, burning sensation, and

eye reddening and tearing

Xylene

Routes of Entry
• Moderately toxic by eye/skin contact and inhalation
• Slightly toxic by ingestion

Svmotoms of ExDosure
• Ingestion - mild upset stomach along with nausea, and throat irritation
• Inhalation - dizziness, drowsiness, nausea, vomiting, central nervous system

depression and minor reversible effects upon liver and kidneys
• Skin/Eye Contact - severe eye irritation with reversible damage, and drying and

defatting of skin which may lead to dermatitis

Cis-i ,2-dichloroethylene and Trans-i ,2-dichloroethlene

Routes of Entry
• Moderately toxic by eye/skin contact, inhalation, and ingestion

SymDtoms of ExDosure
• Ingestion - nausea, vomiting, throat irritation, CNS depression, and transient

renal effects
• Inhalation - general anesthesia, narcotic effects,dizziness, nausea, frequent

vomiting, CNS depression
• Skin/Eye Contact - mild irritation of skin and eyes

i ,2,Dichloroethane

Routes of Entry
• Highly toxic by inhalation
• Moderately toxic by ingestion and skin/eye contact

SymDtoms of ExDosure
• Ingestion - drowsiness, weakness, fatigue, and headaches
• Inhalation - dizziness, drowsiness, confusion, unconsciousness, headaches and

vision problems, CNS depression
• Skin/Eye - minor rash and irritation, watering of eyes, and slight burning sensation

FF\WP\09-20-95\762057:AFP4HSp
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Table 5
Toxicological Data

(continued)

Vinyl Chloride

Routes of Entry
• Highly toxic by inhalation and skin/eye absorption
• Moderately toxic by ingestion

Svmotoms of Exposure
• Ingestion - throat irritation, nausea, vomiting, and CNS depression
• Inhalation - CNS depression, lightheadedness, nausea, dulling of visual and

auditory responses, mucous membrane irritation
• Skin/Eye - severe irritation of skin and eyes, skin burns by rapid evaporation and

consequent freezing

Methylene Chloride

Routes of Entry
• Highly toxic by inhalation
• Moderately toxic by ingestion and skin/eye contact

Svmtoms of Exposure
• Ingestion - altered sleep time, headache, nausea, vomiting, convulsions,

euphoria, changes in heart rate
• Inhalation - headache, giddiness, stupor, irritability, numbness, nausea,

vomiting, hallucinations
• Skin/Eye - dry, scaly, fissured dermatitis, skin burns, and slight to moderate

irritation to eyes

Chloroform

Routes of Entry
• Highly toxic by inhalation and ingestion
• Moderately toxic by skin/eye contact

Symptoms of Exposure
• Ingestion - nausea, vomiting, headache, dizziness, and other gastrointestinal

effects
• Inhalation - dilation of pupils, irritation of mucous membranes, hallucinations,

distorted perceptions, nausea, vomiting, dizziness, headache, fatigue, loss of
reflexes

• Skin/Eye - skin burns, with moderate eye irritation

fl'WP\O9-2O-95\762O57:AFp4.HSp



Table 5
Toxicological Data

(continued)

2-Hexanone

Routes of Entry
• Moderately toxic by inhalation and ingestion
• Slightly toxic by skin/eye contact

Svmtoms of Exposure
• Ingestion - headache, nausea, vomiting, throat irritation, and dizziness
• Inhalation - unspecified eye effects, headache, nausea, or vomiting
• Skin/Eye - mild eye and skin irritation

The following process chemicals may be used for the routine operation of the
groundwater treatment plant. This list of chemicals will be updated should there
be a change in the process.

Phosphoric Acid (DEQUEST 2010 DEFLOCCULANT and SEQUESTRANT)

Routes of Entry
• Oral - slightly toxic
• Dermal - practically non-toxic
• Eye Irritation - corrosive
• Skin Irritation - non-irritating

Symptoms of Exposure
• Ingestion - effects have not been well defined
• Eye contact - causes eye burns

MSW-110 Polymer

Routes of Entry
• Eye contact - may produce irritation upon contact with the eyes
• Skin contact - will not be absorbed through the skin in harmful amounts
• Ingestion - practically non-toxic if swallowed
• Inhalation - may be irritating to the mucous membranes of the respiratory tract

Symptoms of Exposure
• Ingestion - non-toxic
• Inhalation - breathing mist may irritate the mucous membranes of the respiratory

tract
• Eye contact - may cause eye irritation
• Skin contact - not expected to cause irritation to the skin upon contact

PT\WP\09-20-95\762057:AFP4.HSF



'O5
Table 5

Toxicological Data
(continued)

Sulfuric Acid

Routes of Entry
• Inhalation - highly toxic by inhalation
• Skin and eye contact - highly toxic by skin and eye contact
• Ingestion - highly toxic - may cause injury and death

Svmotoms of Exposure
• Ingestion - circulatory collapse with clammy skin, weak and rapid pulse, with

shallow respirations
• Inhalation - causes coughing, sneezing, nose irritation, nose bleeds, reflex

bronchospasm, shortness of breath, pulmonary edema, emphysema, and
permanent changes in pulmonary function

• Skin contact - causes severe burns, tissue damage, and scarring
• Eye contact - produces deep corneal ulceration, conjunctivitis, lesions and

possible blindness

Nitric Acid

Routes of Entry
• Ingestion - highly toxic upon ingestion
• Inhalation - highly toxic
• Skin contact - moderately toxic
• Eye contact - highly toxic

Svmtoms of Exposure
• Ingestion - produces immediate pain and digestive tract burns followed by throat

swelling, convulsions, risk of stomach perforation and possible coma
• Inhalation - symptoms may take several hours and include throat and nose

irritation, cough, chest pain, difficulty breathing, salivation, giddiness, nausea,
muscular weakness, ulceration of nasal mucous membranes, pulmonary edema,
and chemical pneumonia

• Skin contact - is moderately irritating to severely corrosive depending on
percentage of nitric acid. Burns may penetrate deeply causing ulcers. Skin may
be stained yellowish brown.

• Eye contact - causes yellow discoloration of the eyes and severe burns which
may result in permanent damage

PT\WP\09-20-95\762057:AFP4.HSP



Table 5
Toxicological Data

(continued)

Hydrochloric Acid

Routes of Entry
• Inhalation - highly toxic
• Ingestion - highly toxic
• Skin/Eye contact - highly toxic

Svmotoms of Exposure
• Inhalation - corrosive to the respiratory tract and can cause tracheal and

bronchia tissue death, cough, choking, ulceration, liquid aspiration can cause
pulmonary edema, lung collapse, emphysema, and damage to the pulmonary
blood vessels

• Ingestion - symptoms include gray tongue color, corrosion of mucous
membranes, esophagus and stomach, nausea, vomiting, intense thirst, diarrhea,
difficulty swallowing, circulatory collapse and possible death.

• Eye contact - permanent eye damage may result from splashes.
• Skin contact - causes burns and ulcerations

PTWP\O9-2O-95\762O57:AFp4.HSP
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Contractor Certification

I, as an agent of

____________________________________________________________ do hereby certify that the

following employees have successfully completed a 40-hour training course which complies with

the provisions of 29 CFR 19 10.120. Each employee has successfully completed a medical

examination which complies with the above regulation.

Individual copies of certification of successful completion of the required training and medical

examination are attached for each employee.

Signature Date

PTWP\O9-1 3-95\762057:AFP4.HSP
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DRILLING AND MONITORING WELL INSTALLATION

Principal Steps Potential Hazards Recommended Controls

Drill rig inspection Faulty or damaged
equipment being utilized
to perform work

All machinery or mechanized equipment will
be inspected by a competent mechanic and be
certified to be in safe operating condition.

Equipment will be inspected before being put
to use and at the beginning of each shift.

Faulty/unsafe equipment will be tagged and if
possible locked out.

Drill rig staging Uneven terrain, poor
ground support,
inadequate clearances,
contact with utilities

Inspections or determinations of road
conditions and structures shall be made in
advance to assure that clearances and load
capacities are safe for the passage or placing of
any machinery or equipment.

Machinery and mechanized equipment shall be
operated only by designated personnel.

Above and below ground utilities will be
located prior to staging equipment.

Whenever the equipment is parked, the parking
brake shall be set. Equipment parked on
inclines will have the wheels chocked.

Inspect brakes and tire pressure on drill rig
before staging for work.

Drill rig operation Unexperienced operator Machinery and mechanized equipment shall be
operated only by designated personnel.

Jacks/outriggers Insure proper footing and cribbing.

Falling objects Hardhats, remove unsecured tools and materials
before raising or lowering the derrick.

Stay alert and clear of materials suspended
overhead.

Pinch points Keep feet and hands clear of moving/suspended
materials and equipment.

Stay alert at all times!!!

PT/I I-92/REM_D:FonnsWelllnst.tmp



Principal Steps Potential Hazards Recommended Controls

Fire Keep areas adjacent to derricks reasonably free
from accumulation of oil, fuel, or other
materials (good housekeeping).

Have fire extinguishers inspected and readily
available.

Fall hazards Use safety belts and lifeline when working
above 6 ft.

Noise Hearing protection is mandatory above 85
dBA.

Contact with rotating or
reciprocating machine
parts

Machine guards, use long-handled shovels to
remove auger cuttings.

Safe lockout procedures for maintenance work.

Heavy lifting Use proper lifting techniques. Lifts greater
than 60 lbs require assistance or mechanical
equipment size-up the lift. Recommend
wearing a back support if possible.

Slip, trip and fall hazards Good housekeeping, keep work area picked up
and clean as feasible. Continually inspect the
work area for slip, trip and fall hazards.

Contact with potentially
contaminated materials

Real time air monitoring will take place. If
necessary, proper personal protective clothing
and equipment will be utilized.

Note: Section 4.4 of the Health and Safety Plan addresses additional safety concerns for drilling.

PT/I I-92/REM_D:FormsWelllnst.tmp



GROUNDWATER SAMPLING

3O97

Principal Steps Potential Hazards Recommended Controls

Decontamination Cross-contamination and
contact with potentially
contaminated materials

Proper-decontamination procedures shall be
followed.

All liquids and materials used for
decontamination shall be contained and
disposed of in accordance with Federal, State
and Local regulations.

Follow good hygiene practices.

Hazard communication Label all containers as to contents and dispose
of properly.

Moving and shipping
collected samples

Heavy lifting Any lifting of 60 lbs or more requires
assistance or a mechanical lifting device.

Follow safe lifting procedures.

Hazard communication Label all containers as to contents and
associated hazards.

Staging equipment Contact with moving
equipment/vehicles

Area around monitoring well will be
barricadedldemarcated.

Equipment will be layed out in an area free of
traffic flow.

Cut hazards Use care when handling any glassware.

Wear adequate hand protection

Collect samples Chemical contamination Sampling technicians will wear proper
protective clothing and equipment to safeguard
against potential contamination.

Hazard communication Label all containers as to contents.

General safety concerns See section 3.2.2 of HASP.

Cuts Use care when handling glassware.

Wear adequate hand protection

Sprain/strains Use caution when removing well caps.

PT/I I -92/REM_D:ForinsGndSamp.tmp
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Principal Steps Potential Hazards Recommended Controls

Machinery or equipment will not be operated
in a manner that will endanger persons or
property nor will the safe operating speeds or
loads be exceeded.

All repairs on machinery or equipment will be
made at a location which provides protection
from traffic for repair persons.

Bulldozer and scraper blades, end-loader
buckets, and similar equipment will be either
fully lowered or blocked when being repaired
or when not in use.

Preparation of
foundation/work platform

Heavy equipment
operation

All self-propelled construction equipment shall
be equipped with a back-up alarm.

Each bulldozer, backhoe, or other similar
equipment will be equipped with at least one
dry chemical fire extinguisher having a
minimum UL rating of 5 B:C.

Contact with underground
utilities

All underground utilities shall be located and
marked prior to excavation operations.

Open excavations IT Policy and Procedure HS307 "Excavation
and Trenching" will be adhered to at all times.

Painting Contact with or exposure
to toxic materials

Hazard communication - all containers of
paints, thinners, etc. shall be properly labeled
and a MSDS will be kept onsite for the
material.

Proper protective clothing and equipment will
be used in accordance with the MSDS

All waste materials shall be disposed of in
accordance with Federal, State and Local
regulations.

PT/I I92/REM_D:Forxns*GncJSamp.tmp
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GROUNDWATER LEVEL CHECKING OF WELLS AND AQUIFERS

Principal Steps Potential Hazards Recommended Controls

Checking levels in wells Cut hazards Use care when handling metal tape
measure

Wear adequate hand protection

Chemical
contamination

Sampling technicians will wear
proper protective clothing and
equipment to safeguard against
potential contamination.

Inhalation hazards Check head space in wells with
P11).

Contact with moving
equipment/vehicles

Area around monitoring well will be
barricaded/demarcated.

Equipment will be laid out in an
area free of traffic flow.

Use "Buddy System".

Hazard communication Use radios or portable phone to
contact others or call for help.

General safety
concerns

See section 3.2.8 of HASP.

Maintain MSDS of known
chemicals that could present
exposure risks.

Heavy lifting Any lifting of 60 lbs. or more
requires assistance or a mechanical
lifting device.

Decontamination Cross-contamination
and contact with
potentially
contaminated materials

Proper decontamination procedures
shall be followed.

/47.95 15:3O]He*\762O57pIansrnd_WtrJvI
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Prlndpal Steps Potential Hazards Recommended Controls

Decontamination Cross-contamination
and contact with
potentially
contaminated materials

All liquids and materials used for
decontamination shall be contained
and disposed of in accordance with
federal, state and local regulations.

Follow good hygiene practices.

Pr,14-6-95 15:33)ILPRJWe762O57çIanCrnd_W.IvI



CONSTRUCTION OF GROUNDWATER TREATMENT PLANT

Principal Steps Potential Hazards I_Recommended Controls

Welding and Cutting U.V. light, fire Utilize appropriate eye protection. Provide fire
watch. Obtain hot work permit. Torches must
have anti-flashback device.

Pressurized cylinders Properly store and secure compressed gas
cylinders.

Handling sharp objects Cuts Wear appropriate hand protection.

Grinding/sawing Flying particles Proper eye protection.

Working on elevated
heights

Falls Lanyards, lifelines and ladder/scaffolding
safety.

Falling objects Overhead protection/hardhats

Material storage Flammable and
combustible liquids

Store in NO SMOKING AREA and 50 ft from
combustible construction materials.

Fire extinguisher readily available.

Properly grounded and bonded.

Round stock Secure from rolling, work from the top of the
stack.

Material storage Slip, trip and fall hazards Good housekeeping

Sprains and strains Safe lifting procedures

Pinch points/cuts Adequate hand protection and observation of
contact points.

Hazard communication Proper labeling/MSDS' s

Hoisting equipment and
materials

Suspended loads Taglines, inspect ropes, slings and chains.
Load testing/equipment inspection signal
persons "Do not walk or work under suspended
loads".

Assembly Pinch points/cuts Adequate hand protection and observe contact
points.

Electrical hand
tools/electrocution

Ground fault circuit interrupters inspect
extension cords, hand tool inspection, lockout -
tagout procedure.

PT/I I -92IREM_D:Forms'Grndwtr.Tmp



Principal Steps Potential Hazards Recommended Controls

Contact with glues,
solvents etc.

Be familiar with the materials you are working
with. (MSDS's)

Noise If noise levels exceed 85 dbls wear hearing
protection.

Assembly Heavy lifting Safe lifting procedures. Loads over 60 lbs
require assistance or mechanical lifting device.

Slip, trip and fall hazards Good housekeeping

Confined spaces Follow IT Corporation H&S 300 Policy and
Procedure.

Excavation and trenching Follow IT Corporation HS 307 Policy and
Procedure.

Hot work Hot work permits

Preparation of
foundationlwork platform

Heavy equipment
operations

Before any machinery or mechanized
equipment is placed into service, it shall be
inspected and tested by a competent mechanic
and certified to be in a safe operating
condition.

Equipment shall be inspected before being
placed into service and at the beginning of
each shift.

Preventative maintenance procedures
recommended by the manufacturer shall be
followed.

Preparation of
foundationlwork platform

Heavy equipment
operations

A lockout - tagout procedure shall be used for
equipment found to be faulty or undergoing
maintenance.

Machinery and mechanized equipment shall be
operated only by designated personnel.

Getting off or on any equipment while it is in
motion is prohibited.

Machinery or equipment requiring an operator
shall not be permitted to run unattended.

PT/I I -92IREM_D:FormsGrndwtr.Tmp



Principal Steps Potential Hazards
[

Recommended Controls

Machinery or equipment will not be operated
in a maimer that will endanger persons or
property nor will the safe operating speeds or
loads be exceeded.

All repairs on machinery or equipment will be
made at a location which provides protection
from traffic for repair persons.

Bulldozer and scraper blades, end-loader
buckets, and similar equipment will be either
fully lowered or blocked when being repaired
or when not in use.

Preparation of
foundationlwork platform

Heavy equipment
operation

All self-propelled construction equipment shall
be equipped with a back-up alarm.

Each bulldozer, backhoe or other similar
equipment will be equipped with at least one
dry chemical fire extinguisher having a
minimum U.L. rating of 5 B:C.

Contact with underground
utilities

All underground utilities shall be located and
marked prior to excavation operations.

Open excavations IT Policy and Procedure HS 307 "Excavation
and Trenching" will be adhered to at all times.

Painting Contact with or exposure
to toxic materials

Hazard conmuinication - all containers of
paints, thinners, etc. shall be properly labeled
and a MSDS will be kept onsite for the
material.

Proper protective clothing and equipment will
be used in accordance with the MSDS.

All waste materials shall be disposed of in
accordance with Federal, State and Local
regulations.

PT/I I -92IREM_D:Forms'Grndwtr.Tmp



AQUIFER PUMPING TESTS

€31O4

Principal Steps Potential Hazards Recommended Controls

Decontamination Cross-contamination
and contact with
potentially
contaminated materials

Proper-decontamination procedures shall
be followed.

All liquids and materials used for
decontamination shall be contained and
disposed of in accordance with Federal,
State and Local regulations.

Follow good hygiene practices.

Hazard communication Label all containers as to contents and
dispose of properly.

Staging equipment Contact with moving
equipment/vehicles

Area around monitoring well will be
barricaded/demarcated.

Equipment will be layed out in an area free
of traffic flow.

Cut hazards Use care when handling any glassware.

Wear adequate hand protection

Collect groundwater Chemical contamination Sampling technicians will wear proper
protective clothing and equipment to
safeguard against potential contamination.

Heavy lifting Any lifting of 60 lbs or more requires
assistance or a mechanical lifting device.

Follow safe lifting procedures.

Cuts Use care when handling glassware.

Wear adequate hand protection

Sprain/strains Use caution when removing well caps.

Machinery or equipment will not be
operated in a manner that will endanger
persons or property nor will the safe
operating speeds or loads be exceeded.

PT/I I -92/REM_D:Forms'GndSamp.tmp
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Principal Steps 1_Potential Hazards Recommended Controls

All repairs on machinery or equipment will
be made at a location which provides
protection from traffic for repair persons.

PT/I I -92IREM_D:Forms'GndSamp.tmp



DIGGING TRENCHES AND INSTALLING
BURIED PIPELINES AND ELECTRICAL LINE

Principal Steps Potential Hazards Recommended Controls

Excavate trench Underground utilities All underground utilities will be
located prior to excavating.

Open trenches IT Policy and Procedure HS307-
"Excavation and Trenching" will be
adhered to at all times.

Contact with
potentially
contaminated materials

Real time air monitoring will take
place. If necessary proper personal
protective clothing and equipment will
be utilized.

Noise Noise levels above 85 dBA mandates
hearing protection.

Equipment operations Before any machinery or mechanized
equipment is placed into service, it
shall be inspected and tested by a
competent mechanic and certified to be
in a safe operating condition.

Equipment shall be inspected before
being placed into service and at the
beginning of each shift.

Preventative maintenance procedures
recommended by the manufacturer
shall be followed.

Equipment operations A lockout-tagout procedure shall be
used for equipment found to be faulty
or undergoing maintenance.

Machinery and mechanized equipment
shall be operated only be designated
personnel.

Machinery or equipment requiring an
operator shall not be permitted to run
unattended.

PT/03.93/REM_D:FormsBuned.Tmp
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Principal Steps Potential Hazards Recommended Controls

Excavate trench Equipment operations Machinery or equipment will not be
operated in a manner that will
endanger persons or property nor will
the safe operating speeds or loads be
exceeded.

All machinery or equipment will be
shut down and positive means taken to
prevent its operation while repairs or
manual lubrications are being done.

All repairs on machinery or equipment
will be made at a location which
provides protection from traffic for
repair persons.

Fire A dry chemical fire extinguisher will
be readily available.

Pinch points Keep hands, fingers, and feet clear of
moving parts.

Install pipelines and
electrical line

Electrical shock Electrical line will be installed and
connected by a qualified individual.

Heavy lifting Any lifting over 60 lbs. requires
assistance or the use of a mechanical
lifting device.

Slip, trip, fall hazards Good housekeeping, keep work area
picked up and as clean as feasible.
Continually inspect the work area for
slip, trip, and fall hazards. Look
where you step, ensure safe footing.

Cut hazards Wear adequate hand protection.

Traffic Work area will be barricaded off.

Personnel will wear reflective vests for
high visibility.

Hazard communication Obtain MSDs for materials used on
site. Label all containers as to
contents.

PT/03-93IREM_D:FormsBuried.Tmp
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OPERATION OF GROUNDWATER TREATMENT PLANT

Principal Steps Potential Hazards [ Recommended Controls

Routine Inspection Potential uneven walking/working
surfaces and trip hazards

Be sure of footing and clear path of
travel.

Sampling of Influent and Effluent Nip/pinch points and cuts Use the proper hand tools. Wear
hand protection. Use care when
handling glassware.

Chemical contamination Sampling technicians will wear
proper protective clothing and
equipment to safeguard against
potential contamination.

Hazard Communication Label all containers as to contents.

Handling of Process Chemicals Potential uneven walking/working
surfaces and trip hazards

Be sure of footing and clear path of
travel.

Heavy material handling Utilize appropriate material handling
equipment.

Do not lift over 60 lbs. without
assistance or mechanical device.

Sharp objects and edges (burrs) on
drums/pinch points

Wear prescribed PPE, wear work
gloves over chemical resistant
gloves.

Inspect drums prior to handling
them.

Release of liquid under pressure Keep an emergency
eyewash/shower readily available.

Wear prescribed PPE (Table 2).

Inspect hoses and connections prior
to startup.

Release of liquids under pressure Maintain adequate containment and
cleanup supplies in work area.

Handling of Process Chemicals Nip/pinch/cut/puncture
(reinforcement wire in hoses) and
caught by moving parts

Utilize appropriate machine
guarding techniques per 29 CFR
1910.122 and EM 385-1 -1, 16A,
16B, and 17A.

Inspect hoses prior to use.

Use barricades and signs to warn
personnel away from work area.

Contact with chemicals Wear prescribed PPE (Table 2).

PTWP\O9-1 3-95\762057:AFP4.HSP
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SURVEYING

Principal Steps Potential Hazards Recommended Controls

Surveying Vehicular traffic Orange reflective safety vests will
be worn by the surveying crew
while working in close proximity to
traffic.

Slip, trip and fall hazards Individuals must be aware of the
terrain and look before stepping.

Sharp objects Individuals must be alert to sharp
objects that may be lying under
brush. Metal inserts may be used
inside boots to make them puncture
resistant.

Poisonous plants, snakes,
and insects

Individuals must be aware of the
potential for these hazards to be
present. Precautionaiy measures to
be taken will be addressed in daily
tailgate safety meetings.

Heavy lifting Any lifting over 60 lbs requires
assistance of the use of a
mechanical lifting device.

Falling trees Dropping trees onto
personnel

Only qualified personnel will drop
trees.

The work area shall be cleared to
permit safe working conditions and
an escape route planned before any
cutting is started.

Just before the tree or limb is ready
to fall an audible warning shall be
given to those in the area. All
personnel in the vicinity shall be
safely out of range.

Employees shall work from the
uphill side whenever possible.
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Principal Steps Potential Hazards Recommended Controls

Falling trees Dropping trees onto
personnel

Prior to falling operations, the
surrounding area, the shape of the
tree, the lean of the tree, wind force
and direction, and the location of
other employees will be reviewed.

Chainsaw operations The chainsaw will not be fueled
while running, when hot, or near
open flame. The saw will not be
started within 10 ft. of a fuel
container.

The operator will hold the saw with
both hands during all cutting
operations.

Operators must wear eye, ear, hand,
foot and leg protection.

The chainsaw must never be used
to cut above the operator's shoulder
height.

The idle speed will be adjusted so
that the chain does not move when
the engine is idling.

The operator will shut off the saw
when carrying it over slippery
surfaces, through heavy brush, and
when adjacent to personnel.

All chainsaws on site shall have an
automatic chain brake or kick back
device.

Noise Sound levels above 85 dBA
mandates hearing protection.

Clearing, brush and
debris

Slip, trip and fall hazards Individuals must survey the terrain
and look before stepping.
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Principal Steps Potential Hazards Recommended Controls

Clearing, brush and
debris

Sharp objects Individuals must be alert to sharp
objects that may be lying under
brush. Metal inserts may be used
inside boots to make them puncture
resistant.

Poisonous plants, snakes
and insects

Individuals must be aware of the
potential for these hazards to be
present. Precautionaiy measures to
be taken will be addressed in daily
tailgate safety meetings.

Use of machetes Keep other personnel clear of swing
area. Use extreme caution when
using.

PT446-95



HANDLING, STORAGE AND INTRODUCTION OF MATERIALS
FOR ACID WASHING OF TREATMENT PLANTS

?ti2

Principal Steps Potential Hazards Recommended Controls

Charging acid in 30-
gallon storage tank with
5-gallon containers

Contact with acid or
contaminated materials

Use funnels

Use appropriate PPE which includes full-face
respirator with acid mist cartridges. Wear
Saranex or two layers of polycoated Tyvek.
Tape both anides and wrists. Use hood and
tape to assure no face, neck, or head parts are
exposed.

Protect concrete below tank prior to charging
since HC1 reacts with it.

Real time air monitoring will take place.

Decon or properly dispose of all equipment
and empty containers that contained acid.

Good housekeeping will be stressed to
safeguard against cross contamination of near
by areas and eliminate safety hazards.

All site personnel will practice good personal
hygiene by utilizing the decon facility on site.
Always dispose of all "over" gloves.

The work area will be demarcated. All
unnecessary personnel will be kept out of the
work area and in an upwind location.

Noise Noise levels above 85 dBA mandates hearing
protection.

Slip, trip and fall hazards Good housekeeping, keep work area picked up
and as clean as feasible. Continually inspect
the work area for slip, trip and fall hazards.

Pinch points Keep feet and hands clear of
moving/suspended materials and equipment.

Beware of contact points.

Stay alert at all times!
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Principal Steps Potential Hazards Recommended Controls

Charging acid in 30-
gallon storage tank with
5-gallon containers

Strains and sprains!
heavy lifting

Use proper lifting techniques. Lifts greater
than 60 lbs requires assistance or mechanical
equipment. Size up the lift. Recommend
wearing a back support if possible.

Use the proper tool for the job being
performed.

Get assistance if required.

Avoid twisting/turning while lifting materials.

Cut hazards Wear adequate hand protection.

Falling objects Hardhats, remove unsecured tools and
materials before operating equipment.

Stay clear of materials suspended overhead.

Biological hazards - bees,
spiders, and snakes

Inspect the work area carefully and avoid
placing hands and feet into concealed areas.

Working at elevated
heights/falls

Personnel working at heights of 6 feet or more
must be secures with fall protection.

Fire Real time air monitoring will take place to
determine oxygen content and lower explosive
limit.

No smoking or open flames within 50 ft. of
the work area. (work area will be posted)

Fire extinguishers shall be suitably placed,
distinctly marked, readily accessible, and
maintained in a fully charged and operable
condition.

All hoses, couplings, fixtures etc. shall be
properly bonded and grounded.

Fire IT Corporation's HS314 "Hot Work in
Hazardous Locations" Policy and Procedure
shall be adhered to at all times.

Electrical safety Electrical equipment will be locked out and
tagged.

Staging equipment Signal person will assist in positioning
equipment.

PT\WP\09-20-95\762057:AFP4HSp
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Principal Steps Potential Hazards Reconunended Controls

Charging acid in 30-
gallon storage tank with
5-gallon containers

Ladders Ladder safety will be discussed at the Morning
Tailgate Safety Meeting.

Ladders will be inspected prior to each use.

Faulty ladders will be tagged and taken out of
service.

Ladders will be secured by top, bottom, and
intermediate fastenings as required.

Personnel working at heights of 6 feet or more
must be secured with fall protection (safety
belt/lanyard).

Unattended worker "Buddy System" - visual contact will be
maintained with personnel engaged in the
transfer/removal of the acid tank contents.

Structural collapse Inspect the integrity of the acid tank before
climbing or working on it.

Lighting Adequate lighting will be provided to ensure a
safe working environment.

Slip, trip, and fall hazards Determine best access route before
transporting materials and equipment.

Good housekeeping, keep work area picked up
and clean as feasible. Continually inspect the
work area for slip, trip, and fall hazards.

Look before you step, ensure safe and secure
footing.

Hazard communication All containers shall be labeled as to contents
and disposed of properly.

Spills Absorbent/neutralization material and 55-
gallon drums will be kept available where
leaks, spills, or ruptures may occur.

Spilled materials shall be cleaned up
immediately.

Assure adequate ventilation.

Reaction to other
materials

Do not add to or mix with other chemicals. If
dilution is necessary, always add acid to water
slowly. Never add water to acid.

PT\WP\09-20-95\762057:AFP4.HSp
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Principal Steps Potential Hazards Recommended Controls

Adding acid to the
system

Contact with acid or
contaminated materials
and spills

Follow same procedures as above for charging
the system.

Assure no fittings are leaking.

Reactions in the system Control additions by not overadding.

Disposal to POTW Contact with acid or
contaminated materials
and spills

Follow same procedures as for charging acid

Monitor air for 02, since CO2 is produced in
system by acid neutralization.

Spills Check pH before draining system.

Absorbent/neutralization materials and 55-
gallon drums will be kept available where
leaks, spills, or ruptures may occur.

Charging acid in 1,000-
gallon storage tank with
supply truck

Contact with acid or
contaminated materials

Use non-sparking, chemically compatible
transfer hoses supplied by the acid supplier.
Avoid splashing and surging of the acid in the
tank during acid transfer.

Use appropriate PPE which includes full-face
respirator with acid mist cartridges. Wear
Saranex or two layers of polycoated Tyvek.
Tape both ankles and wrists. Use hood and
tape to assure no face, neck, or head parts are
exposed.

Protect concrete below tank prior to charging
since HC1 reacts with it.

Real time air monitoring will take place.

Decon or properly dispose of all equipment
and empty containers that contained acid.

Good housekeeping will be stressed to
safeguard against cross contamination of near
by areas and eliminate safety hazards.

All site personnel will practice good personal
hygiene by utilizing the decon facility on site.
Always dispose of all "over" gloves.

PrVP\O9-2O-95\762O57:AFP4.HSP



€3116

Charging acid in 1,000-
gallon storage tank with
supply truck

The work area will be demarcated. All
unnecessary personnel will be kept out of the
work area and in an upwind location.

Noise Noise levels above 85 dBA mandates hearing
protection.

Slip, trip and fall hazards Good housekeeping, keep work area picked up
and as clean as feasible. Continually inspect
the work area for slip, trip and fall hazards.

Pinch points Keep feet and hands clear of
moving/suspended materials and equipment.

Beware of contact points.

Stay alert at all times!

Strains and sprains/
heavy lifting

Use proper lifting techniques. Lifts greater
than 60 lbs requires assistance or mechanical
equipment. Size up the lift. Recommend
wearing a back support if possible.

Use the proper tool for the job being
performed.

Get assistance if required.

Avoid twisting/turning while lifting materials.

Cut hazards Wear adequate hand protection.

Falling objects Hardhats, remove unsecured tools and
materials before operating equipment.

Stay clear of materials suspended overhead.

Biological hazards - bees,
spiders, and snakes

Inspect the work area carefully and avoid
placing hands and feet into concealed areas.

Working at elevated
heights/falls

Personnel working at heights of 6 feet or more
must be secures with fall protection.

Fire Real time air monitoring will take place to
determine oxygen content and lower explosive
limit.

No smoking or open flames within 50 ft. of
the work area. (work area will be posted)

PT\WP\09-20-95\762057:AFP4.HSP



Charging acid in 1,000-
gallon storage tank with
supply truck

Fire extinguishers shall be suitably placed,
distinctly marked, readily accessible, and
maintained in a fully charged and operable
condition.

All hoses, couplings, fixtures etc. shall be
properly bonded and grounded.

Fire IT Corporation's HS314 "Hot Work in
Hazardous Locations" Policy and Procedure
shall be adhered to at all times.

Electrical safety Electrical equipment will be locked out and
tagged.

Staging equipment Signal person will assist in positioning
equipment.

Ladders Ladder safety will be discussed at the Morning
Tailgate Safety Meeting.

Ladders will be inspected prior to each use.

Faulty ladders will be tagged and taken out of
service.

Ladders will be secured by top, bottom, and
intermediate fastenings as required.

Personnel working at heights of 6 feet or more
must be secured with fall protection (safety
belt/lanyard).

Unattended worker "Buddy System" - visual contact will be
maintained with personnel engaged in the
transfer/removal of the acid tank contents.

Structural collapse Inspect the integrity of the acid tank before
climbing or working on it.

Lighting Adequate lighting will be provided to ensure a
safe working environment.

Slip, trip, and fall hazards Determine best access route before
transporting materials and equipment.

Good housekeeping, keep work area picked up
and clean as feasible. Continually inspect the
work area for slip, trip, and fall hazards.

Look before you step, ensure safe and secure
footing.

FI'\WP\09-20-95\762057:AFP4.}jSp



3118

Charging acid in 1,000-
gallon storage tank with
supply truck

Hazard communication All containers shall be labeled as to contents
and disposed of properly.

Spills Absorbent/neutralization material and 55-
gallon drums will be kept available where
leaks, spills, or ruptures may occur.

Spilled materials shall be cleaned up
immediately.

Assure adequate ventilation.

Reaction to other
materials

Do not add to or mix with other chemicals. If
dilution is necessary, always add acid to water
slowly. Never add water to acid.

Adding acid to the
system

Contact with acid or
contaminated materials
and spills

Follow same procedures as above for charging
the system.

Assure no fittings are leaking.

Reactions in the system Control additions by not overadding.

Disposal to NPDES Contact with acid or
contaminated materials
and spills

Follow same procedures as for charging acid

Monitor air for 02, since CO2 is produced in
system by acid neutralization.

Spills Check pH before draining system.

Absorbent/neutralization materials and 55-
gallon drums will be kept available where
leaks, spills, or ruptures may occur.

PTWP\O9-2O-95\762O57:AFp4.HSp
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Acid Spill Contingency Plan

Both hydrochloric (or muriatic -30% HCI) and sulfuric H2S04 acids are used as

additives in the various water treatment systems to prevent calcium carbonate

(CaCO3) precipitation. (Muriatic used at Window Area, sulfuric used at Landfills 4

and 5)

• The metering control acid pump (Landfills 4 and 5 Treatment Plant) must

be interlocked to shutdown when the influent pumps (well) go down

automatically due to a high level in the feed tank. Also, an automatic

failsafe shutoff valve should close when the system goes down for any

reason. The system must be checked periodically to assure that it is

working properly.

• If an acid spill does occur, the necessary spill containment and recovery

materials must be available at all times. Absorbent and neutralization

compounds in sufficient enough quantities to handle a spill of the acid

storage supply tank must be maintained at all times.

• Assure that all spill containments such as diking around acid tank and

pump is free of other materials such as rain water and capable of holding

the entire acid tank contents.

• Polydrums must be made available for cleaning up all acid contaminated
and neutralized materials following a spill.

• Assure eyewash/shower station is operable.

PTWP\O9-13-95\762O57:AFP4.HSP
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• The level of protection designated is "C." This includes complete skin

protection with taping of wrists, ankles, and hood to the respirator. The

suit must be a PVC acid protection suit. The gloves and boots must be

neoprene. The respirator cartridges must be approved for organic vapor!

acid gases/HEPA protection.

• Air monitoring for LEL/02 must be conducted on a continual basis since

the release of hydrogen gas is possible.

• Follow heat stress monitoring as described in the H&S Plan.

• Reportable Quantities

- Hydrochloric Acid 5000 lbs (2270 kg)
- Sulfuric Acid 1000 lbs (454 kg)

• If a reportable quantity spill occurs immediately, notify the National
Response Center at 1-800-424-8802.

• Notify Pittsburgh Project H&S Manager if a reportable quantity spill occurs.
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Material Safety Data Sheet No.30
from Genium's Reference Collection HYDROGEN CHLORIDE

(Revision B)Genium Publishing Corporation
1145 Catalyn Street Issued: October 1977Schenectady, NY 12303-1836USA
(518) 377-8855 GENIUM PUBUSHtNG CORP. Revised: November 1988

SECTION 1. MATERIAL IDENTIFICATION il?3 27
Material Name: HYDROGEN CHLORIDE 030
Description (Origin/Uses): Used in the manufacture of pharmaceutical hydrochiorides, vinyl chloride from acetylene, -
alkyl chlorides from olefins, and arsenious chloride from arsenious oxide. Also used in the chlorination of rubber; as a gaseous
flux for babbiting operations; and in many organic reactions involving isomerization, polymerization, and alkylation. N F PA

HMIS
Other Designations: Anhydrous Hydrochloric Acid; HC1; CAS No. 7647-01-0 H 3 R 1
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicaiweek R 0
Buyers Guide (Genium ref. 73) for a list of suppliers. PPG

*Seesect.8 K 0
SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
Hydrogen Chloride, CAS No.7647-01-0

s NIOSH,RTECS (MW4025000), for additional data with references
reproductive and mutagenic effects.

Ca 100 OSHA PEL
Cethn . 5ppm, 7 mg/rn3

ACGIH TLV, 1988-89
TLV-Ceiling: 5 ppm, 7 mg/rn3

Toxicity Data
Human, Inhalation, LC 1300 ppm
(30 Mins)
Rat, Inhalation, LC: 3124 ppm (1 Hr)
Rabbit Oral, LD: 900 mg/kg

SECTION 3 PHYSICAL DATA
Boiling Point: 421F (-85C) Molecular Welght 36.27 Grams/Mole
Melting Point: -173F (-114C) Solubility In Water (%): Complete
Vapor Density (Air = 1): 1.268

Appearance and Odor A colorless, corrosive, acidic, nonflammable gas;, characteristic, suffocating, pungent odor. This material fumes
strongly in moist air and provides good warning propertied' for voluntary removal from continued exposure. The odor is detectable at 1 to 5
ppm and becomes disagreeable and irritating at 5 to 10 ppm.

SECTION 4. FIRE AND EXPLOSION' DATA LEL UEL
Flash Point and Method Autoignition Temperature *

* %byVolume

Extinguishing Media: Hydrogen chlondc gas does not burn. Use extinguishing agents that will put out the surrounding fire. Unusual Fire
or Explosion Hazards: In the presence of water, hydrogen chloride can react with certain metals such as iron to produce highly flammabe
and explosive hydrogen gas. If hydrogen gas is produced, direct all fire-fighting techniques at it. If cylinders of hydrogen chloride are in the
fire area, remove them, if feasible, or cool them with a water spray to prevent the release of the hydrogen chloride by way of the fusible plug
and pressure-rupture disc on the cylinders. Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a futl
facepiece operated in the pressure-demand or positive-pressure mode. Special neutralization procedures, if applicable, include the appl!cat:on
of chemically basic substances such as soda ash or slaked lime.

SECTION 5. REACTIVITY DATA
StabIlity/PolymerIzation: Hydrogen chloride is stable in closed, pressurized cylinders during routine operations at room temperature. Hz
ardous polymerization cannot occur. Chemical Incompatibilities: Hydrogen chloride gas is a very reactive, acidic, corrosive gas; use i
with caution. Hazardous reactions occur between it and calcium carbide, cesium acetylene carbide, cesium carbide, lithium siicide. rr.age
siurn borate, mercuric sulfate, rubidium acetylene carbide, rubidium carbide, and sodium (Geniurn ref. 84). ConditIons to Avoid: Avo:J
exposure to incompatible chemicals and to any other material whose compatibility with hydrogen chloride has not yet been established.
Prevent accidental water contamination of any system that contains this material because it becomes corrosive to many metals in the pre.c:
of moisture. The corrosive action can liberate extremely flammable/explosive hydrogen gas. Avoid direct exposure of the hydrogen chr;c
gas to organic materials such as ethylene because exotherinic (heat-producing) reactions are likely. Avoid excessive heat. Hazardous Pr.el.
ucts of Decomposition: During fires hydrogen chloride may decompose by reacting with certain metals to produce very flammable u
explosive hydrogen gas (H2).

SECTION 6. HEALTH HAZARD INFORMATION
Carcinogenicity: Hydrogen chloride is not listed as a carcinogen by the NTP, IARC, or OSHA.
Summary of Risks: Contact with hydrogen chloride causes corrosive .damage to body tissue. inhalation of hydrogen chloride a: Iev s
greater than 50 ppm for a short time causes choking, coughing, and severe irritation and damage to the mucous membranes of the u't
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No. 30A Hydrochloric Acid 92 31'4
Section 6. Health Hazard Data, continued
Acute Effects: Inhalation of vapors or mists is corrosive to the respiratory tract and can cause tracheal and bronchial epithelium necrosis
(tissue death), cough, choking, ulceration. Liquid aspiration can cause pulmonary edema, lung collapse. emphysema and damage to the
pulmonary blood vessels. Skin contact with HCI solutions causes burns and ulcerations. Permanent eye damage may result from splashes.
Ingestion is unlikely but if it occurs, symptoms include gray tongue color, corrosion of mucous membranes, esophagus. and stomach, nausea.
vomiting, intense thirst., diarrhea, difficulty swallowing, circulatory collapse and possible death. Chronic Effects: Repeated or prolonged
exposure can cause dermatitis, conjunctivitis, gastritis, photosensitization, tooth erosion, and repeated exposure to mists from heated-metal
pickling solutions can cause nose and gum bleeds, ulceration of oral or nasal mucosa, and "renders facial skin so tender that shaving is
painful."'33t
FIRST AID
Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts
of water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing.
Rinse with flooding amounts of water for at least 15 mm. Treat skin with a 5% triethanolamine solution. For reddened or blistered skin.
consult a physician. Inhalation: Removeexposed person to fresh air and support breathing as needed. Ingestion: Never give anything by
mouth to an unconscious or convulsing person. Contact a poison control center. Unless the poison cont.rol center advises otherwise, have that
conscious and alert person drink 1 to 2 glasses of water to dilute. Do not inducevomiting!
After first aid, get appropriate in-plant, paramedic, or community medical support.
Note to Physicians: Consider a chest x-ray in acute overexposure.

Section 7. Spill, Leak, and Disposal Procedures
Spill/Leak: Notify safetypersonnel, isolate and ventilate area, deny entry, and stay upwind. Neutralize spills with crushed limestone, soda ash,
lime, or sodium bicarbonate. After neutralizing, take up small spills with earth, sand, vermiculite, or other absorbent. noncombustible material
and place in suitable containers for disposal; flush large spills to containment area and reclaim (if possible) or await disposal. Follow applicable
OSHA regulations (29 CFR 1910.120). EnvIronmental Transport: In soil, HC1 will infiltrate moving faster in the presence of moisture. It
may dissolve some soil matter, particularly those of a carbonate base will be neutralized to some degree and will be transported to groundwater.
Ecotoxlclty Values: Chronic plant toxicity = 100 ppm; injurious to irrigatable crops at 350mg/L; trout. LC1. 10 mg/l.124 hr shrimp, LC,0.
100 to 330 ppmJstarfish, LC, 100 to 330 mg/L/48 hr. shore crab. LC,, 240 mg/L/48 hr. Disposal: Neutralize to between 5.5 & 8.5 before
disposal. Contact your supplier or a licensedcontractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations
Listed as a RCRA Hazardous Waste (40 CFR 261.23, O.OIN solution or higher): No. D002, Characteristic of corrosivity
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (ROj, 5000 lb (2270 kg) [5 per CWA, Sec. 311 (b)(4)]
SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed
Listed as a SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l-A)

Section 8. Special Protection Data
Goggles: Wear chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because contact lens use in
industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA
respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For < 50 ppm, use a cartridge
respirator with acid gas cartridges, or any supplied-air respirator (SAR) or SCBA. For < 100 ppm. use any chemical cartridge respirator with a
full facepiece and cartridge that protects against HO inhalation, or any SAR or SCBA with a full facepiece. For emergency or nonrounne
operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in
oxygen-deficient atmospheres. Ifrespirators are used, OSHA requires a written respiratory protection program that includes at least: medical
certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient. sanitary storage areas.
Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent skin contact. Polycarbonate, butyl rubber, polyvinyl
chloride, and chlorinated polyethylene are recommended materials for PPE. Polyvinyl alcohol is not recommended. Ventilation: Provide
general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is
preferred because it prevents contaminant dispersion into the work area by controlling it at its source.t103 Safety Stations: Make available in
the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate
contaminated work clothes from street clothes. Launder contaminated work clothing before wearing. Remove this material from your shoes
and clean personal protective equipment. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using
this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments
Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area on a cement floor away from direct
sunlight and heat sources. Use decanting pumps or pouring frames to minimize spillage during loading and unloading operations.
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants
and to maintain concentrations at the lowest practical level. HO should be manufactured in closed systems. Pay close attei'ition to leak
detection. Aqueous scrubbers are used to control hydrogen chloride emissions from vent stacks and other sources. Workers shouldn't enter
tanks previously containing HCI until they have been cleaned.
Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the eyes, skin, and
respiratory tract. Pulmonary function tests (FEy, FVC) are useful in determining lung disorders. Conduct difficult operations in fume hoods.

Transportation Data (49 CFR 172.101)
DOT Shipping Name: Hydrochloric acid, solution Packaging Authorizations Quantity limitations
DOT Hazard Class: 8 a) Exceptions: 173. 154 a) Passenger, Aircraft, or Railcar: I L
ID No.: 1JN1789 b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 30 L
DOT Label: Corrosive c) Bulk Packaging: 173.242
DOT Packing Group: II Vessel Stowage Requirements
Special provisions (172.102): A3, A6, 82, B15, a) Vessel Stowage: C

N41,T9,T27 b)Other:8
MSDS Collection References: 26,73.89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, 148, 149, 153, 159. 163, 164, 167, 168. 171, 174, 180
Prepared by: M Gannon. BA: Industrial Hygiene Review: DJ Wilson, CII-!: Medical Review: AC Darlington. MPH, MD
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Section.1 .1ateziaLidentiflcao t•,;F 32
Jet Fuel DescrtpUoiu A petrolemn distillate similar to kerosine composed of C, ioC1 aliphatica, znonocyclo- It I NFFA
paraffins, aiomsxic*, and olefina (for iwbine angines only). Aroinatica ate a lower percentage for jet fuels, but I -
there are a number of jet fuel types with somewhat different compositions and pi'opuiies. S 2 2
OtherDealgnadonatJetA.JetA.1,JetB,JetfuelHEF-3,JP-1.W4JP-5,JP-& K 24 0 0 £

Manufacturer: Contact yotr supplier or distributor. Consult the latest Ckeinicalweek Buyers' Guidé" for a
-

supplia* lizt. Pat
Cautions: Jet fuel ir volatile, combatctjbk. end thas, a dangerovs fire hazerd. It is a skin, eye, and respiratory H 1 H 1
tract irritant. Ingestion cen be hant.fad, even fatal. F 2 F 3RO RO

PPGt PPGt
t Soc. 8

(a) Jet A and let A-i (aenbestiblc) and JP-5 (flntspiNr
(b) Jet B (dangercus fire bawd) sod JP-4 (dangesona flue bawd and inodants czplosicm bawd vi the tom of vapor).

Oéóipational ExposureL 1tá:: '..
ietfucl,ca 100%

1989 OSHA PEL 1989-90ACGIH TLV 1988 NIOSHREL 1985-86 ToxicIty Data
None established None established None established Rat, oral. LD,,: 40 mg/lcg

Ra* inhalation. LC,5: 23 ppm/4 hr
Rat, skin, LD: 317 mgtg

Sec NIOSH.RTWS (MH5425 100), for additional teddy data.

Settion3 PhysicalData*
Relative DensItI5'7iTC): 0.79 mOM

Vapor Premure: 0.1 ion Hg at - Water SolubWty: Negiiglble
VLscoslty: 1.Oto2.OcStat72'F(40'C)

Appearance and Odor: A clear liquid with a hydrocarbon odor.

* Physical data vaiy with fuel type. These data pertain to kerosine jet fuels in guieraL

Section 4. FandEp!osionData /
Flash PoInt 100 'F (37.8 'C), CJC° Autolguldon Temperature: 446 'F (230.2 'C)° LEL: 0.6% v/v UEL: 3.7% v/v
JerAandletA-1: liOto 150 'F(43.4to65.6'C)
JctB: -i6to.30'F(.26.lto-34.5 'C)
JP-1: 95 to 145 'F (35.0 to 62.8 'C)
W-4f -10 to 30 F (-23.4 to -1.1 'C)
JP.5: 95 to 145 'F (35.0 to 62.8 'C)

JP-1: 442 'F(228 'C)
JP-4: 468 'F (242 'C)
JP-5: 475 'F (246 'C)

JP-4: 1.3% v/v JP-4: 8.0% v/v

A higher keroseoc on dan JP-4 wilt fewer iinpuiiies.
_!±.f ga.oline and 35% light pruolctvn distillate.

Section 5. Reaéthrity Data
Stabuily/Polywerlzatlon: Jet fuels are stable at room ternperawre in closedcontainers under normal storage and handling condjtions.Hajadous
polymerizauon catmot ocour.
Chemical Incompatibilities: A violent reaction occurs with fluorine (F,). Jet fuels are also incompatible with halogens, strong acids, alkalines.
and oxidizers.
Conditions to Avoid: Avoid heat, sparks, flame, and build up of static electricity.
Hazardous Products of Decomposition: Thermal oxidative decomposition of jet fuel can produce carbon monoxide from incomplete combus-
tion.

Ct,)1gl5 C 1990 Chim Puwitog c...Asy at *etse psi. pi Upretibiusd.
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ExtInguishing Media: For large fire, use waler spray, fog, or foam. For small fires, use dry chemical or CC),. Water maybe ineffective in fighting
fires involving materials with low flash points. Apply itt the fonn of a spray.
Unusual Fire or Explosion Hazards: Jet fuel is volatile and combustible.
Special Fire-fighting Procedures: Since fire may produce toxic fwnes, wear a seif.containrd breathing apparatus (SCBA) with a full facepiece
operated in the pressure-demand or positive-pressure mode and full protective eçnprncnt. Be aware of runoff from fire control methods. Do not
release to sewers or waterways.
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* Skin

Section 2. Ingredients and Occupational Exposure Limits
Toluene, < 100%;may containa small amount of benzene (-1%), xylene, and nonarcsnatic hydrocarbons.
1991 OSIIA PELs 1992-93 ACGIH TLV (Skin) 1985-86 Toxicity Datat
8-hr TWA: 100 ppm (375 mg/rn3) TWA: 50 ppm (188 mg/rn') Man, inhalation, TC,: 100 ppm caused hallucinations,
15-nun STEL 150 ppm (560 mg/rn') and changes in motor activity and changes in

psychophysiological tests.
Human, oral, LD,,: 50 mg/kg; toxic effects not

yet reviewed
1990 NIOSH RELi Human, eye 300 ppm causM irritation.
TWA: 100 ppm (375 mg/rn3) Rat, oral, LD,0. 5000 mg/kg
STEL: 150 ppm (560 mg/rn') Rat, liver 30 iimollL caused DNA damage.
* Available infomation suggu danage to lbsdeveloping fetus is probable.
tSee NIOSH, RThZS (XS5250000). for additicmal imlanos, mtt.q.i. oduetive, and ttxdcity daze.

Section 3. Physical Data
Boiling PoluL 232 'F (110.6 'C) Water Solublilty: Veiy slightly soluble, 0.6 rng/L at 68 'P (20 'C)
Melting PoInL -139 'F (-95 'C) Other Solubilitles: Soluble in acetone, alcohol. ether, benzene, chloTofollfl. glacial acetic
Molecular WeIght. 92.15 acid, petroleum ether, and carbon disulfide.
Denslty:0.866at68T(20/4'C) VaporPressure:22mmHgat68'F(20C);36.7mmHgat86F(3O'C)
Surface TensIon: 29 dynelcm at 68 'F (20 'C) Saturated Vapor Density (Air =0.075 lb/ft' or 1.2 kg/rn3): 0.0797 lb/ft3 or 12755 kg/rn'
VLscoslty: 0.59 cP at 68 'F (20 'C) Odor Threshold (range of all referenced values): 0.021 to 69 ppm
Retraction Index: 1.4967 at 20 'C/D

Appearance and Odor: Colorless liquid with a sickly sweet odor.

Section 4. Fire and Explosion Data . . . . .
Flash PoInt 40 'F (4.4 'C) CC IAutoignitlon Temperature: 896 'F (480 'C) LEL: 1.27% v/v UEL: 7.0% V/v

ExtlnguLshlng Meditu Toluene is a Class lB flammable liquid. To fight fire, use dry chemical carbon dioxide, or resistant foam. Water
spray may be ineffective as toluene floats on water and may actually spread fire. Unusual Fire or Explosion Hazards: Concentrated vapors are
heavier than air and may travel to an ignition source and flash back Container may explode in heat of fire. Toluenes' burning rate = 5.7 mm/mm
and its flame speed =37 cm/sec. Vapor poses an explosion hazard indoors, outdoors, and in sewers. May accumulate static clectncity. Special
Fire-fighting Procedures:B*rn.e fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA)
with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter's protective clothing provides only limited
protection. Apply cooling water to sides of tanks until well after fire is out. Stay away from ends of tanks. For massive fire in cargo area, use
monitor nozzles or unmanned hose holders; if impossible, withdraw from fire and let burn. Withdraw immediately if you hear a rising sound from
venting safety device or notice any tank discoloration due to fire because a BLEVE (boiling liquid expanding vapor explosion) may be imminent.
Do not release runoff from fire control methods to sewers or waterways.

Section 5. Reactivity Data
StabllltyfPolymertzatlom Toluene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous
polymerization can't occur. Chemical Incompatibilities: Strong oxidizers, concentrated nitric acid, nitric acid + sulfuric acid. dinitrogen tetroxide,
silver perchiorate, bromine trifluoride, tetinnitromethane, and 1,3.dichloro-5,5-dimethyl-2,4-imidazolididione. Conditions to Avoid: Contact with
hear, ignition sources, or incompatibles. Hazardous Products of Decomposition: Thermal oxidative decomposition of toluene can produce carbon
dioxide, and acrid, irritating smoke.

Section 6. Health Hazard Data
Carclnogenlc!ty: The IARC,'" NTP,') and OSHA'64 do not list toluene as a carcinogen. Summary of RLsks: Toluene is irritating to the eyes.
nose, and respiratory tract. Inhalation of high concentrations produces a narcotic effect sometimes leading to coma as well as liver and kidney
damage. 93% of inhaled toluene is retained in the body of which 80% is metabolized to benzoic acid, then topp acid and excreted in urine.
The remainder is metabolized to o-cresoi and excreted or exhaled unchanged. Toluene metabolism is inhibited by alcohol ingestion and is synergis-
tic with benzene, asphalt fumes, or chlorinated hydrocarbons (i.e. perchioroethylene). Toluene is readily absorbed through the skin at 14 to 23 mg/
cm2Thr. Toluene is absorbed quicker during exercise than at rest and appears to be retained longer in obese versus thin victims; presumably due to its
lipid solubility. There is inconsistent data on toluene's ability to damage bone marrow; chronic poisoning has resulted in anemia and leucopenia with

biopsy showing bone marrow hypo-plasia. These reports are few and some authorities argue that the effects may have been due to benzene contami-
nants. Chronic inhalation during pregnancy has been associated with teratogenic effects on the fetus including microcephaly, CNS dysfunction.
atrentional deficits, developmental delay + language impairment, growth retardation, and physical defects including a small midface. short palpebral
fissures, with deep-set eyes, low-set ears, flat nasal bridge with a small nose. micrognathia, and blunt fingertips. There is some evidence that toluene
causes an autoimmune illness in which the body produces antibodies that cause inflammation of its own kidney. Conti on ntx! pag.
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Section_1.. Material Identification

I Material Safety Data Sheets Collection:
I Sheet No. 317

Toluene
Issued: 8179 Revision: E, 9/92 Errata: 2i94

Toluene (CH5CH,) Description: Derived from petroleum i.e., dehydrogenation of cycioparaffin fractions followed by the
aromatization of saturated aromatic hydrocarbons or by fractional distillation of coal-tar light oil and purified by rectifica-
tion. Used widely as a solvent (replacing benzene in many cases) for oils, resins, adhesives, natural rubber, coal tar, asphalt,
pitch. acecyl celluloses, cellulose paints and varnishes; a diluent for photogravure inks, raw material for organic synthesis
(benzoyl & benzilidene chlorides, saccharine. TWF. toluene diisocyaziate. and many dyestuffs), in aviation and high octane
automobile gasoline, as a nondlinical thermometer liquid and suspension solution for navigational instruments.
Other Designations: CAS No. 108-88-3, Methacide, methylbenzene, methylbeniol, phenylmethane, toluol, Tolu-sol.
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' GuidP'1 fora suppliers list

Cautions: Toluene is an eye, skin, and respiratory tract irritant becoming narcotic at high centrations. Liver and kidney damage
has occurred. Pregnant women chronically exposed so toluene have shown teratogenic effects. Toluene is highly flammable.

4
NFPA

1990 IDLH Level
2000 ppm

HMIS

RO
PPE-s.c $

1990 DFG (Germany) MAX
TWA: lOOppm (380 mg/rn3)
Half-life: 2 hrto end of shift
Category fl Substances with systemic effects
Peak Exposure Limin 500 ppm, 30 mm

average value, 2/shift
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______________________________________ Issued: 7f79 Revision: F, 992
Section 1. Material Identification 39
Trichioroethylene(C,HCL) Description: Derived by ireating achlozoethane with lime or other alkali m thepresence of R 1 NFPA
water, or by thermal decomposition of tetrachioroethane followed by steam distillation. Stabilizers such u cpichlorohydrin, 1 2

2
isobutanol, carbon t.etrachloride, chloroform, benzene, or pentanol-2-triethanolaxnine axe then added. Used as a degreasing S 2

2 o
solvent m electronics and dry cleaning, a chenncal inmedJate, a refrigantand heat-exchange liquid, and a diluent in paint .3
and adhesives; in oil, fat, and wax extraction and in aerospace operations (flushing liquid oxygen). Formerly used as a
fumigant (food) and anesthetic (replaced due to its hazardous decomposition in closed-circuit apparatus). HMIS
Other Designations: CAS No. 79-01-6; acetylene nichioride; Algylen Anainenth Benzmol Cecolene;Chlcxylen Dow- H 2t
Tri ethylene trichloride; Germalgene; Narcogen; Triasol nichioroethene; WE; 1,1chloroethyne.
Manufacturen Contact your supplier or distributor. Consult latest Chemical Week Bwjer/Gsid4e' fora suppliers list. pp
Cautions:TCE is irritating and toxic to the central nervous system (CNS). Tnhaladon ofhigh concentrations have lead to death due to SffSCU

ventricular fibrillation. Chronic exposure may lead to heart, liver and kidney damage. The liquid is absorbed through the skin. Although
ithas a relatively low flash point, ICE burns with difficulty.

Section 2 Ingredients and OccupationalExposure Limits
Trichioroethylene, < 100% [contains stabilizers (Sec 1)1.
1991 OSHA PELs 1992-93 ACGTLVs 1985.86 Toxldty Data
8-hrTWA: 50 ppm (270 mgin3) TWA 50 ppm (269 mg/rn') Human, h,he1*tir TC,: 160 pprn/83 mm caused
15-mm STEL 200 ppm (1080 mgin') STEL 200 ppm (1070 mg/rn') hallucinations and distorted pexcepbons.
1990 IDLH Level 1990 DFG (Germany) MAK Human, lymphocyte: 5 milL caused DNA inhibition.

1000 ppm Ceiling: 50 ppm (270 mg/zn') Rabbit, skim 500 mgf24 hr caused sevem irritation.

1990NISHRi Category IL Substances with systemic effects eys 20 rngtl4 hr caused moderate irritation.
10-hr TWA:25 ppm (-135mg/rn') Half-life 2 hr to shift length Mouse,oral,1D,: 455mgJkg administered intermit-

Peak Exposure Lzmit 250 ppm, 30mm tentifor78 weeks pro.lnced liver utmors.
average value; 2 peaks/shift

See NIOSH, RTECS (KX4550000), for additional irrita, m"—'". repto lye. usnorignaic and tesiogy au.
Section3. Physical Data
BoIlIngPolnt 189 F(87 •C) VaporPremures 58mmHgat68 'F(20C); lOOmmHgat32F(OC)
Freezing PoInt: -121 F (.85 C) Saturated Vapor Density (AIr 0.075 lbs/It3; 1.2 kg/rn'): 0.0956 lbs/It3; 1.53 kg/rn'

ViscosIty: 0.0055 Poise at 77 F (25 C) Water Sohibility: Very slighdy soluble; 0.1% at 77 'F (25 C)
Molecular WeIght: 13138 Other Solubifitles:Highly soluble in organic solvents (alcohol, acetone, ether, carbon
Density: 1.4649 at 20/4 'C tetrachioride, & chloroform) and lipids.
Refraction Index: 1.477 at 68 'F (20 'C/I)) Surface Tension: 293 dyne/cm
OdorThreshold: 82 to 108 ppm (,wt en ffectiw wmwng)
Appearance and Odor Clear, colorless (sometimes dyed blue), mobile liquid with a sweet chloroform odor.

Section 4. Fire and Explosion Data -
Flash PoInt: 90 'F (32 'C) CC utoIgnidos Temperature: 788 'F (420 'C)ILEL: 8% (25 'C) 12.5% (100 C)'LTEL: 10% (25 'C); 90% (100C)

ExtinguishingMedle: A Class 1CFlammable Liquid. Although it has a flash point of 90 PTCE burns with difficulty. For small fires, use dry
chemical, carbon dioxide, water spray, or regular foam. Por large fires, use water spray, fog, or regular foam. Unusual The or Explosion Hazards
Vapor/air mixtures may explode when ignited. Container may explode in heat of the. Special Fire-fighting Procedures: Because the may produce
toxic thermal decomposition products, wear a sell-contained treathing appaxarus (SCBA) with a full facqiece operated in pressure-demand or
positive-pressure mode. Structural firefighters protective clothing provides only limited protection against TCE. Apply cooling water to sides of
container until well after fire is out. Stay away from ends of tanks. Do not release runoff from fire contini methods to sewers or waterways.

Section 5. Reactivity Data
StabWty/Polymerlzatlon: WE slowly decomposes in the presence of light and moisture to form corrosive hydrochloric acid. Hazardous polym-
erization cannot occur. Chemical IncompatlbWties: Include alkalis (sodium hydroxide), chemically active metals (aluminum, beryllium, lithium.
magnesium, sodium, potassium, and titanium), epoxides, and oxidants (nitrogen te*iaoxide, perchloric acid). Contact with 1.chloro-2,3epoxy propane
or the mono and di 2,3-epoxypropyl ethers of 1,4-bwanediol + Z.bis.4(2'3-q,oxypropoxy).phenylpropane can, in the presence of catalytic
quantities of halide ions, cause dehydrochlorination of ICE to explosive dichloroaceiylene. Conditions to Avoid: Exposure to light, moisture.
ignition sources, and incompazibles. Hazardous Products of Decomposition: Thermal oxidative decomposition of WE (above 300 'C) or exposure
to ultraviolet light can produce carbon dioxide (C02) and toxic dichloro acetylene (explosive), chlorina hydrogen chloride, and phosgefle gas.

Section 6. Health Hazard Data •. ••. . . ...

Carcinogenicity: The following agencies have rated ICE's carcinogezucity: IARC (Class 3, limited animal evidence & insufficient human data),
—

Germany MAX (Class B, justifiably suspected of having carcinogenic potential), & NIOSH (Class X, carcinogen defined with no further categor-
ization). Summary of Risks: ICE vapor is irritating to the eyes, nose, and respiratory tiect and inhalation of high concentrations can lead to sevcre
CNS effectssuch as unconsciousness, ventricular ariythmias, and death due to cardiac arrest. Mild liver dysfunction was also seen at levels pugh
enough to produce CNS effects. Contact with the liquid is irritating to the skin and can lead tO dermatitis by defatting the skin. Chronic toxicity is

observed in the victims increasing intolerance to alcohol characterized by 'degreasers flush', a transient redness of the face, trunk, and arms. The
euphoric effect of ICE has led to craving, and habitual sniffing of its vapors. Conwus€ on ,zcz page
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___________________________________________ Issued: 1 1I'78 Revision: E. 8iO
Section 1. Material Identification 32
Beuzene (H) DeicripUass: Derived by fractional distillation of coal tar. hydiodealkylaiaon of toluene or pyrolysisof R I NFPA
gasobne. catalytic refonning of petrohaun, and transalkylazion of tolume by dizjzopoirucmation reaction. Used as a fuel: a 1 4
chemical reagent; a solvent for a large number of materials such aspaints, plastics, rubber, inks, oils, arid fats; in manufac- S 2 3
luring phenol, ethylbeuzate (for styrene monomer). niatobmzme (for aniline). dodecylbmzaie (for detergents). cyctohex- K 4 2 0
inc (for nylon), chlorobenz.ane, diphariyl, baizene hexachioTide, males: anhydnde, baizaic-sulfonic acid, artificial leather -
linoleum, oil cloth, varnishes, and luera; for xintmg arid lithography; in dry cleaning; in adhesives and coatings; for absorptIon
extraction and rectificazion as a degreasing agent; in the tire inciuslry and in shoe factories. Benzene has been burned as art HMIS
ingredient in products intended for household nec and is no longer used in pesticides. H 3
Other Designations: CAS No. 0071-43-2, baizol, carbon oil, coal naphtha, cyclohexatriene. misveal naphtha. nitration F 3
beuzerie, phene, phenyl hydride, pyrobenncL R 0
Manufacturer: Contact yow supplier or distributor. Consult the latest Ch kaiwesk Buyers' GuideCh))for a suppliers list. pp

t Sec. 8
Caudonac Benzene is a confirmed kumass carchiogeir by the IARC. Chronic low-level eosure may cause cw (leukemia) and bone
marrow damage, with injury to blood-forming tineie. It is also a dangerous fire hazard when exposed to heator flame.

Section 2. Ingd1ents and Occupaonal Ep9sure
Bcnzene, ci l0O%

1989 OSRA PELs 1989-90 ACGIH 198S.8 Toxicity Datu$
(29 CFR 1910.1000, Table Z-1-A) TLV-TWk 10 ppm, 32 mg/rn' Man, oral, LD: 50mg/kg; no toxic effect noted
8-hr TWA: 1 ppm. 3 mg/rn' Man, inhalation, TC.: 150 ppm inhaled intermittently over

s 1 yr inanimiber oT diacrete. separate doses affects the
blood (other changes) and nutritional and gross metabo-

(29 CFR 1910.1000, Table Z2) 1988 NIOSH RELa Rabbil'steredo)er 24 hr produces severe
8-hr VWA 10 ppm TWk 0.1 ppm, 03 mg/in' irritation
Acceptable Ceiling Co ntratiorc 25 ppm Ceiling: 1 ppm, 3 mg/in'
Acceptable Maximum Peak: 50 ppm (10 min)t

OSLIA 29 CFR 1910.1000, Subpart 7., states that the final botanic standard in 29 CFR 1910. W28 app&sto aD nv..'tew.a1 expoiwas to bminie ut sane
subsegmatu ef indesity where cxposwas are ccmsistently tinder the anion level (i.e.. dindlartim and sale of fuels, scaled and piFlinse. e production,
oil and gas drilling and pn,duetirrn. natural gas proceasing, and the perantage teIn.it,.i for liquid mizwtes) for the cxcapsed subsegmaus, the baizate lnniiz in
Table Z-2 apply.
t Acceptable max.inum peak above the arogl"Ir cuiling ccnonttranon form 8-hr stilL

See NIOSH, RTE.CS (CY1400000), for adthticaral initailve, mutanve ..pdt.ctive. nunongenc, and toxicity data.

Section 3. PhysIcal Data ''
Boiling Point: 176 F (80 'C) Molecular Weight: 78.11
Melting Point: 42 'F (5.5 'C) Specific GravIty (15 'C/4 C): 0.8787
Vapor Preanure: 100 nun Hg at 79 'F (26.1 'C) Water SolubWty: Slightly (0.180 g/100 g of H10 at 25 'C)
Vapor Density (Air = 1): 2.7 %Volatlle byVolume: 100
Evaporation Rate (Ether = 1): 2.8 VIscosity: 0.6468 niPs at 20 'C
Appearance and Odor A colorless liquid with a characteristic sweet, aromatic odor. The odor recognition threshold (100% of panel) is apxoxi-
mately 5 ppm (unfazigued) in air. Odor is not anadequate warning of hazard.

Section 4.. Fire andExplaolón Dèta
Flnsh Point: 12F(-l l.1C). CC I Autoignitlon Temperature: 928 'F(498 'C) I LEL: 1.3% v/v j UEL: 7.1% ''v -
ExtinguishingMediac Use dry chemical, foam, or carbon dioxide to extinguish baizene fires. Water may be ineffective as an extinguishing
agent since it Can scaner arid spread the fire. Use water stray to cool fire-exposed containers, flush spills away from exposures, disperse bentane
vapor, and protect personnel ananpring to stop art unigmied benzene leak.
Unusual Fire or Explosion HazardsBenzene is a Class lB flammable liquid. A concentration exceeding 3250 ppm is considered a poten:iai
fire explosion hazard. Berizene vapor is heavier Ibat air and cart collect in low lying anus or travel to an ignition source and flash bacL ExpLosive
and flammable beozene vapor-al mixtures can easily firm at room temperaure. Elimutale all ignition sources where benzene is used. haM1, or
stored.
Special Flre-!ghting Procedures: Isolate hazard area and deny amy. Since fire may produce toxic fumes, wear a self-contained breathing
apparatus (SCBA) wnh a full facepiece oterazed in the pressure.demand or positive-pressure mode and full protective equipment. Structural
firefighters protective clothing provides limited protection. Stay out of low areas. Be aware of runoff from fire control methods. Do not rletc to
sewers or waterways. Runoff to sewer cart create pollution, fire, and explosion hazard.

— -. -.

Section 5. Reactivity Data ________________ ____
StiibilIh/I'ulymeiizati: Benz.ene is stable at room temperature in closed containers wider normal storage and handling conditions. iIa.i.s.u is
polymerizationcannot occur.
Chemical Incompatibilities: Benzene explodes on contact with diborane, permanganic acid. bromine pentafluoride. peroxodisulfuric &id. .nd
peroxomonosulfuric acid. It ignites on contact with dioxygen difluoride. dioxygenyl tetrafluoroboraic, iodine heptafluoride, and sodium tro dc
+ water. Benzerie forms sensitive, explosive mixture with iodme peniafluoride. ozone, liquid oxygen, silver perchiorate, nitryl percldorst.
acid, and arsenic pentafluoride + potassium methoxide (ex1odes above 30 'C). A vigorous or mcandescent reaction occurs with brornir.e
tnifluoride, uranium hexafluoride, and hydrogen + Raney nickel [above4lo 'F (210 C)J. Benzene is incompatible with oxidizing matcnals
Conditions to Avoid: Avoid heat and ignition sources.
Hazardous Products of Decomposition: Thermal oxidative decomposition of beuzene can produce toxic gases and vapors such as cirr.x
monoxide.
Cop,ism C isso Pat c..piW.Any ai piI.pi
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(5 18) 377-8854 Date of Preparation: 11/77 Revision: 0, 6/94

Section 1 - Chemical Product and Company Identification 44
Product/Chemical Name: Methylene Chloride
Chemical Formula: CH2CI2
CAS No.: 75-09-2
Synonyms: DCM, dichloromethane, Freon 30, methylene bichloride, methylene dichioride, NCI-C50102, Solmethine
Derivation: Produced by chlorination of methane.
General Use: Used as a solvent for cellulose acetate, adhesives, food processing, and pharmaceuticals; in degreasing and
cleaning fluids, paint and varnish removers, decaffeination of coffee, in propellant mixtures for aerosols; as a blowing agent in
foams, dewaxing agent, component of fire extinguishing compound, chemical intermediate, low temperature heat-transfer
medium. and as a fumigant. Formerly used as an anesthetic.

Vendors: Consult the latest Chemical Week Buyers' Guide. (73)

Section 2- Composition / Information on Ingredients
Methylene chloride. ca < 100 % vol
Trace Impurities: Stabilizers may be added such as: amines, 4-cresol, hydroquinone, methanol, 2-rnethyl-2-ene, l-naphthol,

nitromethane + 1,4-dioxane, phenol, resorcunol, and thymol.

OSHA PELs NIOSH REL DFG (Germany) MAK
8-hr TWA: 500 ppm* Carcinogen; lowest TWA: 100 ppm (360 mg/rn3)
Ceiling: 1000 ppm (2000 ppm 5 miii. feasible concentration. Category II: Substances with systemic effects

peak in any 2 hr period)
LDLH L

Onset of Effect: < 2 hr

ACGIH TLV Ca [5000 ;prn]
Half-life: 2 hr to shift length

TWA: 50 ppm (174 mg/rn3) Peak Exposure Limit:
500 ppm, 30 mm. average value, 2/shift

*Proposed change to: 25 ppm (TWA); 125 ppm (STEL)

Section 3- Hazards Identification
Wilson
Risk
ScaleRi'3
S 2*

Potential Health Effects *Skin
Primary Entry Routes: Inhalation, skin and eye contact. absorption
Target Organs: Eyes, skin, central nervous system (CNS), cardiovascular system (CVS), blood. HAcute Effects H '
Inhalation: Symptoms include headache, giddiness, irritability, nausea, stupor, numbness and tingling of limbs, F
fatigue, anemia and polymorphonuclear leukocytosis, digestive disturbances, and neurasthenic disorders R 0
(emotional and psychic disorders characterized by easy fatigue, lack of motivation, feelings of inadequacy, and
psychosomatic symptoms). Many symptoms are attributed to the metabolism of methylene chloride to carbon
monoxide in the body. The carbon monoxide forms carboxyhemoglobun in the blood, which unlike hemoglobin, Effec
does not have the ability to carry oxygen. l'his lack of oxygen leads to CNS and CVS problems. However, CNS PPE
effects have been seen in persons without a significantly elevated blood carbon monoxide level. Sec 8

Eye: Exposure to vapors produces irritation, tearing, and conjunctivitis. Direct contact with the liquid causes
severe pain, but permanent damage does not occur.

Skin: Contact is irritating and can be painful (burns) if confined to skin (i.e. trapped under gloves or clothing). Methylene
chloride can be absorbed through the skin to cause systemic effects.

Ingestion: Expected to cause gastrointestinal irritation, nausea, vomiting, and systemic effects (see inhalation).
Carcinogenicity: IARC (Class 2B, possibly carcinogenic to humans with limited human and sufficient animal evidence). NTP
(Class 2, reasonably anticipated to be a carcinogen with limited human and sufficient animal evidence), ACGIH (TLV-A2.
suspected human carcinogen as agent is carcinogenic in animals at dose levels considered relevant to worker exposure hut
insufficient epidemiological studies are available to confirm an increased cancer risk), NIOSH (Class X, carcinogen definid
without further categorization), EPA (Class B2, sufficient evidence from animal studies and inadequate or no data from
epidemiologic studies), and DFG (MAK B. justifiably suspected of having carcinogenic potential).

Medical Conditions Aggravated by Long-Term Exposure: Skin and cardiovascular disorders.

Copynghi 993 ho Gesture Publishrng Corporauorr. Any commercial use or reproduction without the punhishers permission is prohibited. Judgrneui.s auto the suitability or iniormauorr herein icr c.:
—

purposes are necessanly the purchasers responsibility Although reasonable care has been taken in the preparation or such iniormarion. Gcoium Publishing Corporatior. eniends no uananueu. malics
rcpreseniarions. and assumes no responsibility as to the accuracy or suitability or such ntormauon mr application to rue purch.rscrs intendcd purpose or mom consequences Si Its USO.

Emergency Overview
Methylene chloride is a colorless, volatile liquid with a sweet odor. It is irritating to the eyes, skin, and
respiratory tract. At high concentrations it can cause narcosis (unconsciousness). Methylene chloride is
metabolized to carbon monoxide in the body which contributes to much of its toxicity. It can form flammable
mixtures with air (forming toxic phosgene when burned) and becomes explosive when mixed with oxygen.
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periodically. Any level above 5% should prompt investigation of employee and workplace to determine the cause (smokers will
already have an increased level of carboxyhemoglobin and are at increased risk). Use less hazardous solvents where possible.

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHArespirator regulations (29
CFR 1910.134) and, if necessary, wear a MSHAINIOSH-approved respirator. For any detectable concentration, use any SCBA
or supplied-air respirator (with auxiliary SCBA) with a full facepiece and operated in pressure demand or other positive-
pressure mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA.
Warning! Air-purifying respirators do nor protect workers in o.rygen-deficien: atmospheres. If respirators are used, OSHA
requires a written respiratory protection program that includes at least: medical certification, training, fit-testing, periodic
environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or
repeated skin contact. Polyvinyl alcohol and Viton laminated with Neoprene are suitable materials for PPE. Natural rubber,
synthetic rubbers, and polyvinyl chloride do nor provide protection against methylene chloride. Wear protective eyeglasses or
chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 19 10.133). Contact lenses are not eye
protective devices. Appropriate eye protection must be worn instead of, or in conjunction with contact lenses.

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area.
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove methylene
chloride from your shoes and clean personal protective equipment.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using methylene chloride, especially
before eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9- Physical and Chemical Properties
Physical State: Liquid Other Solubiities: Soluble in alcohol, acetone, chloroform,
Appearance and Odor: Colorless; volatile with a sweet odor. carbon tetrachloride, ether, and dimethylformamide.
Odor Threshold: 205 to 307 ppm Boiling Point: 104 F (40 C)
Vapor Pressure: 350 mm Hg at 68 'F (20 'C); 440 mm Hg at Freezing Point: -142 F (-97 'C)
77 'F (25 'C) Viscosity: 0.430 cP at 68 T (20 'C)

Saturated Vapor Density(Air= 1.2 kglm3, 0.075 lb/ft3): Refractive Index: 1.4244 at 68 'F(20 'C/D)
2.256 kg/m3 or 0.141 lb/ft3 Surface Tension: 0.5 to 2.3 g/L (in o.rygen)

Formula Weight: 84.9 Bulk Density: 11.07 lb/gal at 68 'F (20 C)
Specific Gravity (H20=1, at 4 C): 1.33 at 15 c Ionization Potential: 11.32 eV
Water Solubiity: 2% Critical Temperature: 473 'F (245 'C)
Octanol/Water Partition Coefficient: log Kow = 1.25 Critical Pressure: 60.9 atm

Section 10- Stability and Reactivity
Stability: Methylene chloride is stable at room temperature in closed containers under normal storage and handling conditions.
Tends to carbonize when vapor contacts steel or metal chlorides at high temperatures 572 to 842 'F (300 to 450 C).

Polymerization: Hazardous polymerization does not occur.
Chemical Incompatibilities: Include aluminum, lithium, sodium, aluminum bromide, azides, dimethyl sulfoxide + perchloric
acid, N-methyl-N-nitrosourea + potassium hydroxide, sodium-potassium alloy, potassium t-butoxide, dinitrogen pentoxide,
dinitrogen tetraoxide, nithc acid, and oxidizers. Methylene chloride will attack some forms of plastic, rubber, and coatings.
Corrodes iron, some stainless steel, copper, and nickel.

Conditions to Avoid: Exposure to heat, ignition sources, and incompatibles.
Hazardous Decomposition Products: Hydrogen chloride, carbon monoxide and phosgene.

Section 11- Toxicological Information
Toxicity Data: *

Eye Effects: Acute Inhalation Effects:
Rabbit, eye: 162 mg caused moderate irritation. Human, inhalation, TC,: 500 ppm/i yr (intermittently) caused
Skin Effects: altered sleep time, somnolence, and change in heart rate.
Rabbit, skin: 810 mg/24 hr caused severe iiTltatiOfl. Human, inhalation, TCLO: 500 ppm/8 hr caused euphoria.
Carcinogenicity: Acute Oral Effects:
Rat, inhalation: 3500 pprn/2 yr (intermittently) caused Human, oral, LDLO: 357 mg/kg caused somnolence, paresthesia.
endocrine tumors. and convulsions or effect on seizure threshold.

Mutagenicity: Rat, oral, LD50: 1600 mg/kg
Rat, oral: 1275 mg/kg caused DNA damage. Multiple Dose Toxicity Data:
Human. fibroblast: 5000 ppm/i hr (continuously). Rat, inhalation: 8400 ppml6 hr/13 weeks (intermittently) caused
caused DNA inhibition, changes in liver weight.

'See NIOSH. RTECS (PA8OS0000). for additional toxicity data.

Copvnghi 0 1994 Cesium Publish:ng Corporation. Any commercial use or reproduction without the publishers permission is prohibited.
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Section 1. Material Identification
-

39
Xylene (Mixed Isomers) (C,H1) Description: The commercial product is a blend of the three isomers [ortho-(o-), mesa (rn-
), para-(p-)] with the largest proportion being m- xylene. Xylene is obtained from coal tar, toluene by rransalkylation. and
pseudocumene. Used in the manufacture of dyes, resins, paints, varnishes, and other organics; as a general solvent for
adhesives, a cleaning agent in microscope tectmique; as a solvent for Canada balsam microscopy; as a fuel component in
aviation gasoline, protective coatings, sterilizing catgut, hydrogen peroxide, perfumes, insect repeUants, pharmaceuticals, and
the leather industry; in the production of phthalic anhydride, isophthali and terehthalic acids and their dimezhyl ester,
which are used in the manufacture of polyester fibers; and as an indirect food additive as a component of adhesives. Around
the home, xylene is found as vehicles in paints, paint removers, degreasing cleaners, lacquers, glues and cements and as
solventlvehjcles for pesticides. R 0
Other Designations: CAS No. 1330-20-7 (95-47-6; 108-38-3; 106-42-3 (0-. in-, p-isomers)]. dimethylbenzenc, PPE
methyltoluene, NCI-C55232, Violet 3, xyloL t Quonic
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guidd for a suppliers list.

Cautions: Xylene is an eye, skin, and mucous membrane irntant and may be narcotic in high concentrations. It is a dangerous r *Sec. 8

Section 2. Ingredients and Occupational Exposure Limits
Xylene (mixed isomers): the commercial product generally contains - 40% m-xylene; 20% each of o-xylene. p-xylene, and ethylbenzene and small
quantities of toluene. Unpurified zylene may contain pseudocumene.

1985-86 ToxIcity Data'
Human, inhalation, TC: 200 ppm produced
olfaction effects, conjunctiva irritation, and other
changes involving the lungs, thorax, or respiration.

Man, inhalation, LC: 10000 ppm/6 br toxic
effects not yet reviewed.

Human, oral. LD,: 50 mg/kg; no toxic effect noted.
Rat, oral, LDse: 4300 mg/kg; toxic effect not yet
reviewed.

Rat, inhalation, LCse: 5000 pprW4 lu toxic effects
not yet reviewed.

* See NIOSH. RTECS (XE2I00000). for additional toxicity data.

Section 3. Physical Data
Boiling Point Range: 279 to 284 'F (137 to 140 'C)' Molecular WeIght: 106.16
Boiling Point: orsho: 291 'F (144 'C); mesa: 281.8 'F (138.8 'C); Specific GravIty: 0.864 at 20 'C14 C

para: 2813 F (138.5 'C) Water Solubility: Practically insoluble
Freezing Point/Melting Point: oriho: -13 'F (-2.5 'C); Other Solubliltiem Miscible with absolute alcohol, ether, and

mesa: -533 'F (-47.4 'C); para: 55 to 57 'F (13 to 14 'C) many other organic liquids.
Vapor Pressure: 6.72mm Hg at 70 'F (21 'C) Octanol/Water Partition Coefficient: logKow = 3.12-3.20
Saturated Vapor Density (Air =1.2 kg/n?): 123 kg/m3, 0.077 lbs/ft3 Odor Threshold: 1 ppm
Appearance and Odor: ViscosIty: <32.6 SUS
* Materials with wider and narrower beiJing ranges are commercially available.

Section. 4. FIre and Explosion Data
Flash Point: 63 to 77 'F(17 to 25 C) CC Autoignitlon Temperature: 982 F (527 'C) (m-) ILEL: 1.1 (m-,p-); 0.9 (o-) IUEL: 7.0 (m.,p-); 6.7 (0-)
Extinguishing Mediai For small fires, use dry chemical, carbon dioxide (C02), waxer spray or regular foam. For large fires, use water spray, fog or
regular foam. Water may be ineffective. Use water spray to cool fire-exposed containers. Unusual Fire or Explosion Hazards: Xylene vapors or
liquid (which floats on water) may travel to an ignition source and flash back. The heat of fire may cause containers to explode and/or produce
initating or poisonous decomposition products. Xylene may present a vapor explosion hazard indoors, outdoors, or in sewers. Accumulated static
electricity may occur from vapor or liquid flow sufficient to cause ignition. Special FIre.flghtlng Procedures: Because fire may produce toxic
thermal decomposition products, wear a self.contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-
pressure mode. Structural firefighter's protective clothing will provide limited protection. If feasible and without risk, move containers from fire area.
Otherwise, cool fire-exposed containers until well after fire is extinguished. Stay clear of tank ends. Use unmanned hose bolder or monitor nozzles for
massive cargo fires. If impossible, withdraw from area and let fire bunt. Withdraw immediately in case of any tank discoloration or rising sound from
venting safety device. Do not release runoff from fire control methods to sewers or waterways.

Section 5. Reactivity Data
. . .

StabilIty/Polymerlzatlon: Xylene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous
polymerization cannot occur. Xylene is easily chlorinated, suifonated, or nitrated. Chemical Incompatibilities: Incompatibilities include strong
acids and oxidizers and 1,3-dichloro-5,5-dimethyl-2,4-jmidazoljdjndione (dichlorohydrantoin). Xylene attacks some forms of plastics, rubber, and
coatings. Conditions to Avoid: Avoid heat and ignition sources and incompatibles. Hazardous Products of Decomposition: Thermal oxidative
decomposition of xylene can produce carbon dioxide, carbon monoxide, and various hydrocarbon products.

Section 6. Health Hazard Data
Carcinogenicity: The LARC,(' NTP,' and OSHA('' do not list xylene as a carcinogen. Summary orRisks: Xylene is an eye, mucous
membrane, and respiratory tract irritant. Irritation starts at 200 ppm; severe breathing difficulties which may be delayed in onset can occur at high
concentrations. It is a central nervous system (CNS) depressant and at high concentrations can cause coma. Kidney and liver damage can occur with
xylene exposure. With prolonged or repeated cutaneous exposure, xylene produces a defatting dermatitis. Chronic toxicity is not well defined, but it
is less toxic than benzene. Prior to the 1950s, benzene was often found as a contaminant of zylene and the effects attributed to xylene such as blood
dyscrasias are questionable. Since the late 1950s, xylenes have been virtually benzene.free and blood dyscrasias have not been associated with
xylenes. Chronic exposure to high concentrations of xylene in animal studies have demonstrated milk reversible decrease in red and white cell
counts as well as increases in platelet counts. Continue on ne p.ge
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Material Safety Data Sheets Collection:

Sheet No. 318
Xylene (Mixed Isomers)
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Tcsi:e* 11/Rfl Revision: 92

Ri12
S 2K3

NFPA

HMIS
H 2tP3

1991 OSHA PELs
8-hr TWA: 100 ppm (435 mg/m3)
15-mm STEL: 150 ppm (655 mg/rn3)

1990 IDLH Level
1000 ppm

1990 NIOSH RELs
TWA: 100 ppm (435 mg/rn3)
STEL: 150 ppm (655 mghn')

1992-93 ACGHI TLVs
TWA: 100 ppm (434 mghn3)
STEL l5Oppm (651 mg/rn')
BEI (Biological Exposure Index): Methyihippuric

acids in urine at end of shift 1.5 g/g creatinine

1990 DFG (Germany) MAK
TWA: 100 ppm (440 mg/rn3)
Category IL Substances with systemic effects
Half-life: <2 hr
Peak Exposure: 200 ppm. 30 mm. average value,

4 peaks per shift
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Section 1. Material Identification 39
Chloroform (CHCI) Descilptlon: Derived bychlorination of methane, hydrochiorination of methanoL or reaction of R 1 NFPA
chlorinated lime with acetone, acetaldehyde, or ethanol. Purified by extraction with concentrated sulfuric acid and rectifica- I 3
tion. Used in the manufacture of (n'5jfly C..fl) fC refrjgeazjs, in plastics, photographic processing, fire S 2 2extinguisners, insecticides, and dry cleaning; as * solvent for fats, oils, waxes, rubbers, alkaloids, Cuna-Percha, and resins. K •2
Used as an anesthetic since 1847 but abandoned within the last few decedes because of cardiac arrest during surgery and ,.
delayed death due to liver injwy HMIS
Other Designations: CAS No. 67-66-3, Freon-20, methane trichicride, methenyl chloride, R.20 (refrigerant), H 3t

Joroform, iromethane, TCM. Improperly called 'formyl d'.loride.' F O
Manufacturer Contact your supplier or distributor. Consult latest Chemical Week Bwjers' Ggidé' for a suppliers list.
Cautions: Chloroform is considered one of the most dangerous and volatile chlorinated hydrocarbons. It is a central nervous t
system (CNS) and cardiac depressant, an eye, skin, and respiratory tract irritant, and causes liver and kidney damage from acute effcas
and chronic exposure. * SCC. 8

Section 2, IngredIents and Occupational Exposure:Lhnits
Chloroform, ca 99%. Usually contains 0.75% ethanol as a stabilizer. Impurities include bromodichicromethane, vinylidene and diethyl carbonate.
1991 OSHA PEL 1992.93 ACGIH ThY 1985-86 ToxicIty Da1a
8-hr TWA: 2 ppm (9.78 mg/rn3) TWA: 10 ppm (49 mg/nt3) Human, inhalation, TC,,,: 10 mgn3/1 year caused anorexia, nausea, and
1990 IDLH

TWA 10 ppm (50 mhn) 13832 mgdkg gives continuously for 2 years caused

1990 NIOSH REL Category IL Substances
Rat, oral, LDe- 908 mg/kg caused weight loss or decreased weight gain.

60 ruin STEL 2 ppm (9.78 mg/rn3) TY ?:
=

2 Rat. inI1atinn, TC 30 ppm/i hr administered from the 6 to 15 day of(VL IUIfl pregnancy caused fetotoxicity or developmental abnormalities of the
mm average v ue,

musculoskeleial system.
Rabbit, eye: 20 mgf24 1w caused moderate irritation.

* See NIOSH, RTECS (FS9100000). for &fii jyt,mnttlrn reprodeedve, anodgenJc, and toxicity data.

Sectioà 3 Physical Data
Boiling PoInt: 143 F (62 'C) Denxity. 1.49845 at 59 'F (15 'C)
Freezing PoInt: -82 'F (-63.5 'C) Water Solubility: Nearly insoluble; 0.5% at 77 'F (25 'C)
Molecular WeIght.. 11939 Other Solub WIles: Soluble in ethanol, ethyl ether, baizate, acetone, carbon disulfide.
VIscosity: 5.63 raP at6S 'F (20 'C) and carbon tetrachioride.
Relative Evaporation Rate (BuAc=1): 11.6 Odor Threshold: 85 to 307 ppm (rwtgefroes ccmbine4 ources)
Surface TensIon: 27.1 dyne/cm at 68 'F (20 'C) Vapor Pressure: 160mm Hg at 68 F (20 'C); 200 nun Hg at 77 'F (25 'C)
Refraction Index: 1.4422 at 77 'F (25 'C) Saturated Vapor Denalty (Air- 0.075 lb/ft3 or 1.2 kg/rn3): 0.136 lb/ft3 or 2.183 kg/rn3
Appearance and Odor Colorless, volatile liquid with a heavy, ethereal odor.

Section 4. Fire and Explosion Data
Flash Point: Nonflammable Autoignitlon Temperature: Nonflammble LEL: None reported I UL: None reported
ExtinguIshing Medlas Nonflammable from standard tests in air but will burn on prolonged exposure to flame or high temperature. To fight fnu, use
extinguishing agents suitable for surrounding fire. Do ant scatter material with a high-pressure water stream. UimrnI Fire or Explosion Hazards:
Container may explode in heat of fire. Special Flre-flghtlng Procedures: Because fire may produce toxic thermal decomposition products, wear a
self-contained breathing apparatus (SCBA) with a full facqiece operated in pressure-demand or posinve-pressure mode. Structural flefgh
protective clothing is not effective. Stay away from ends of tanks. Do not release runoff from fire control methods to sewers or waterways.

Section 5, Reactivity Data —
Stablllty/Polymerlzatlorn Chloroform is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous
polymerization caimot occur, It's pH decreases on prolonged exposure to air and light due to hydrochloric acid (HCI) formation. The recommended
shelf-life is 2 months for full containers and 2 weeks for partially full containers. Chemical Incompatibilities: Incompatible with acetone, alkalis,
aluminum, disilane, lithium, magnesium, dinitrogen dioxide, nitrogen tetroxide, perchionc acid, phosphorus pentoxide, potassium, potassium
hydroxide, methyl alcohol, potassium sert-butoxide, sodium, sodium hydroxide, sodium methylate, sodium-potassium alloy, triisopropylphosphine.
calcium hydroxide, and fluorine and any strong oxidizers. Conditions to Avoid: Exposure to light, prolonged heat, and incompazibles. Hazardous
Products of Decomposition: Thermal oxidative decomposition of CHC13 can produce carbon dioxide and toxic chlorine, HC1, and phosgene gas.
CHCI3 decomposes at437 'P to formic acid, carbon monoxide, and HC1 on prolonged heating with water.

Section 6, Health Hazard Data _____
Carclnogenlcfty: Chloroform is considered a carcinogen by the IARC (Class.2B, possibly carcinogenic in humans with limited human and
sufficient animal evidence),('64) NTP (Class 2 reasonably anticipated to be a carcinogen, limited human and sufficient animal evidence),( and
NIOSH (Class X carcinogen defined with no further categorizazion),(") DFG (MAK.B, justifiably suspected of having carcinogenic po).
and ACCIH (Class AZ suspected human carcinogen based on limited epidemiologic evidence or demonstration)". Carcinogenicity tends to be
organ specific primarily to the liver and kidneys. Summary of Rleks: Chloroform is t CNS depressant, eye, skin, and respiratory tiaci irritant, and
causes damage to the liver and kidneys. Symptoms range from dizziness to cardiac arrythmias resulting in death. Chioroforms' toxicity is due to its
easy lipid solubilily. Avoid exposure during pregnancy because CHCI3 diffuses readily across the placenta. Alcoholics seem to be affected son er
and more severely than others from chloroform exposure (alcohol may already have damaged the liver). Ethanol, polybrominated biphenols.
steroids, and ketones potentiaze chloroform's toxicity.

Cordiniit e poge
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Section 1. Material Identification 39
Nitric Acid (HNO,) Description: A solution of nitrogen dioxide in water commercially available in
many concentrations. Derived by oxidation of ammonia by catalytic process (heated platinum catalyst);
or by direct synthesis, combining atmospheric nitrogen and oxygen in an electric arc (an expensive
process, thus largely abandoned). HNO3 is usually found in conjunction with nitrogen dioxide, which is
considered more hazardous. Used in fertilizer production (ammonium nitrate), in photoengraving, steel
etching, explosives (FNT, nitroglycerin, trinitrophenol); manufacture of metallic nitrates, sulfuric acid,
aqua regia and oxalic acid, jewelry, various dyes and dyestuffs, pharmaceuticals; as a laboratory
reagant, in metallurgy (mainly as a pickling agent) and the printing industy.
Other Designations: CAS No. 7697-37-2, aqua fortis, aqua regis. azotic acid, engravers nitrate,
hydrogen nitrate, red fuming nitric acid (RFNA), white fuming nitric acid (WFNA).
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guidé
forsuppliers List.

Cautions: Nitric acid is a corrosive, strong oxidizer that causes irritation or severe burns to the sitin,
eyes, and respiratory tract. Exposures to high levels of the concentrated acid can be fatal. Increases the
flammability of combustibles. Use extreme caution when handling HNO,.

R 2 HMIS NFPA
I 4 H 3* Fwning 6'
S 4 F 0

nitric acidK 0 R I
PPE**

R 2 HMIS
1 4 H 3 > 40%
S 4 F 0 nitric acid 0
K 0 R 1

PPE**
R 2 HMIS
I 3 H 3* <40%
S 3 F 00 R 0 nitric acid
K

PPE**
• Otronic effects ** See Sec. S

Section 2.. Ingredients and Occupational Exposure Limits
Nitric acid, various %. Commercially available in nearly all concentrations; most common are 56 and 68%. RFNA (85%). WFNA (97.5%).

1991 OSHA PELs 1992-93 ACGIH TLVs 1985-86 ToxIcity Data
8-hr TWA: 2 ppm (5 mg/rn3) VIVA: 2 ppm (5.2 mg/rn') Man, unreported route. LD 110 mgikg; toxic effects not yet
15-mm STEL: 4 ppm (10 mg/rn3) STEL: 4 ppm (10 mg/rn') reviewed

1990 IDLH Level 1990 DFG (Germany) MAK Rat, oral, TD: 5275 g/kg administered from 1 to 21 days of

100 ppm 2 ppm (5 mg/rn3) pregnancy caused post-implantation mortality and specific

1990 NIOSH REL Category I: local irritants developmental abnormalities of the musculoskeletal system.

8-hr TWA: 2ppm (5 mg/rn3)
Peak Exposure Umic 2 ppm Rat, inhalation, 67 ppm (N02)/4 hr; toxic effects not yet

15-mm STEL: 4 ppm (10 mg/rn3) 5 mm momentary value, 8 per shift reviewed

See NIOSH, RTECS (QU5775000 (nitnc acid), QU5900000 (RFNA), QU6000000 (WFNA)J ,for additional reproductive and toxicity data.

Section 3. Physical Data.
Boiling PoInt: 186.8 'F (86 'C)
Melting Point: -43.6 'F (-42 'C)
Vapor Pressure: 67% HNO, = 6.8 mm Hg at 68 'F (20 'C); 95 to 98% = 113 at 100.4 'F (38 'C)
Saturated Vapor Density (Air 11 kgim3): 1.212 kg/rn' or 0.0757 lb/ft' (67 % HNO,)
pH: 1
Appearance and Odor Transparent, clear to yellow, fuming liquid with an acrid, suffocating odor which darkens to a brownish color on aging
and exposure to light. "Fuming" nitric acid is red-brown in color.

Section 4. Fire and Explosion Data
Flash Point: Noncombustible Autoignitlon Temperature: Noncombustible LEL: None reported UEL: None reported

Extinguishing Media: For small fires (<40% HNO,), use day chemical, carbon dioxide (C02), waxer spray, or regular foam. For large fires, use
water spray, fog, or regular foam. For small fires (>40% HNO,), use water spray, dry chemical, or soda ash. For large fires, flood area with water (do
not get inside HNO, containers). Apply water from as far a distance as possible.
Unusual Fire or Explosion Hazards: HNO, is noncombustible but is an oxidizer which increases fire involving combustibles and can initiate an
explosion. It releases flammable hydrogen gas in contact with many metals.
Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing apparanis
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters' protective clothing is not effective for
fires involving nitric acid. Acid-resistant clothing is needed. Apply cooling water to sides of containers until well after fire is out. Stay away frcm
ends of tanks. For massive fire in cargo area, use monitor nozzles or unmanned hose holders; if impossible, withdraw from area and let fire t,um. Do
not release runoff from fire control methods to sewers or waterways.

Section 5, Reactivity Data
StabilltyfPoiymerlzatlon: Nitric acid decomposes in air and in contact with light and organic matter. Hazardous polymerization cannot occur.
Chemical IncompatibilItIes: Nitric acid reacts explosively with combustibles, organics or readily oxidizable materials such as wood, turpent:ne.
metal powder and hydrogen sulfide, carbides, cysnides. and alkalies; causes spattering with strong bases; is corrosive top, cloth and most n'etair
(except aluminum, gold, platinum, thorium, and tantalum. Will also attack some forms of plastics, rubber, and coatings. There are at least lO
chemicals and chemical combinations which are incompatible with nitric acid. HNO, reacts with water to produce heat and toxic corrosive fumci
Refer to Genium references 126 and 159 for further detail. Conditions to Avoid: Avoid exposure to moisture, heat, and incompatibles.
Hazardous Decomposition Products: Thermal oxidative decomposition of HNO, produces nitrogen peroxide and toxic, irntaung nitrogen oc ..ci.

Section 6. Health Hazards Data
—

Carclnogeniclty: The IARC,(') NTP,(Iss) and OSHA'" do not list nitric acid as a carcinogen.
—

Summary of Risks: Nitric acid is very corrosive to the skin, eyes, digestive and respiratory tract or any tissue it comes in contact with. 5 k •'t
(nitric acid) vapors are moderately irritating and cant be tolerated at high concentrations. 95% (nitric acid) vapors cause severe irritation :
levels and the liquid causes 2nd and 3rd degree burns on short contact with skin or eyes. Vapor inhalation may cause pulmonary edema f.
lungs) leading to death. HNO, vapor or mist can slowly corrode teeth when chronically exposed. Medical Conditions Aggravated by L.in
Exposure: Chronic respiratory diseases. Target Organs: Eyes, skin, respiratory tract, teeth. Copuinuc ' -.
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Sheet No.7
Nitric Acid

Issued: 10/88

t313
Revision: 1), 9/92

Molecular Weight: 63.02
Density: 1.50269 at 77139.2 F (25/4 'C)
Water Solubility: Soluble (releases heat)
Ionization Potential: 11.95 eV



Material Safety Data Sheets Collection:

Gp Genium Publishing Corporation) 1145 Catalyn Street Sheet No.8 134
Schenectady, NY 12303-1836 USA Phosphoric Acid

(518) 377-8854
Issued: 3/83 Revision: C, 4/90

Section 1. Material Identification. 31
Phosphoric Acid Description: Obtained commercially by: 1) the action of sulfuric acid or hydrochloric acid in combination R 1 NFPA
with tributylphosphate extraction on phosphate rock and 2) heating phosphate rock, silica, and coke in an electric furnace, I o
burning the elemental phosphate produced, and then hydrating the phosphoric oxide. Used to manufacture fertilizers, deter- S 3 2 0
gents, foods, beverages, gelatin, animal feeds, yeasts, waxes and polishes; in pharmaceuticals, water treatment, and electro- K 0
polishing; as a catalyst for ethanol manufacture; as a soil stabilizer; as a binder for ceramics; as a laboratory reagent; for
pickling and rust-proofing metals; in dental cements; to coagulate rubber latex; and to purify hydrogen peroxide. HMIS
Other Designations: CAS No. 7664-38-2; H,P04;5 orthophosphoric acid; phosphoric acid, liquid (DOT); phoshoric acid, H 2
solid (DOT). F 0
Manufacturer: Contact your supplier or disthburor. Consult the latest Chemicaiweek Buyers'Guidé fora suppliers list.
* In industrial practice, phosphoric anhydride (P,O,) is shipped for phosphoric acid. The addition cC water yields phosphoric acid. t Sec. 8

Section 2 Ingredients and Occupational Exposure Limits
Phosphoric acid, ca 100%

OSHA PELs ACGIH TLVs, 1989-90 NIOSH REL, 1987 ToxIcity Data'
8-hr TWA: 1 mg/rn' TWA: 1 mg/rn' 1 mg/rn' Rat, oral, LDn: 1530 mg/kg
STEL: 3 mg/rn' STEL 3 mg/rn' Rabbit, skin, W31: 2740 rug/kg

Man, unreported route, LD4,: 220 mg/kg

*See NIOSH. RTECS (TB6300000), for additiosal irritative and toxicity dat.a.

Section 3. Physical Data
Boiling Point: 502 Fi26l C Molecular Weight: 98 gimeI
Melting Point: 108.23 F/42.35 C Water Solublilty: Completely soluble
Vapor Pressure: 0.0285 mm Hg at 68 'F/20 .C pH (0.1 N In 1iO): 13
Viscosity at 68 'F/2o C: 140 SpecIfic Gravity (I1O =1 at 39 'F/4 'C): 1.834 at 64.4 'F/18

Appearance and Odori Viscous, water-white, odorless liquid.

Section 4. Fire and Explosion Data
Flash Point: None reported Autoignitlon Temperature: None reported LEL: None reported UEL: None reported

Extinguishing Media: Use water to extinguish phosphoric acid fires. Otherwise, use extinguishing media appropriate for surrounding fire. If
water is used, use it abundantly to control heat and acid buildup.
Unusual Fire or Explosion Hazards: Phosphoric acid is noncombustible, but contact with common metals may liberate hydrogen, a flammable
gas that readily forms explosive mixtures with air.
SpecIal Fire-fighting Procedures: Phosphoric acid is hazardous in a fire situation. Since toxic vapors may form, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode. Avoid skin and eye exposure to splashes and
mists of phosphoric acid. Cool fire-exposed containers and sealed tanks with water spray to avoid rupture from heat-generated pressure. Be aware
of runoff from fire control methods. Do not release to sewers or waterways.

Section 5. Reactivity Data
Stability/Polymerization: Phosphoric acid is stable at room temperature in closed containers under normal storage and handling conditions.
Violent polymerization can occur with epoxides, azo compounds, and polymerizable compounds.
Chemical Incompatibilities: This material is a strong acid that reacts with alkalis (bases) to form phosphate salts and is corrosive (especially
when hot) to many metals and alloys. It liberates explosive hydrogen gas when reacting with chlorides and stainless steel, and can react viclcnUv
with sodium tetrahydroborate. Exotherunc reactions with aldehydes, amines, amides, alcohols and glycols, azo-compounds, carbamates. estcr,
caustics, phenols and cresols, ketones, organophosphates, epoxides, explosives, combustible materials, unsaturated halides, and organic recs.
Phosphoric acid forms flammable gases with sulfides, inercaptans, cyanides, and aldehydes. It also forms toxic fumes with cyanides, sulfide.
fluorides, organic peroxides, and halogenated organics. Hot, dilute phosphoric acid reacts with nickel carbonate to form trmnickel orthorocr ite.
Mixtures with nitromethane are explosive.
Hazardous Products of Decomposition: Thermal oxidative decomposition of phosphoric acid can produce toxic phosphorous oxide (P0 c s.

Ccçiisks 01990 Gemum P*bhahmg Ccporitoc.
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G p Genium Publishing Corporation() One Genium Plaza
Schenectady, NY 12304-4690 USA

(518) 377-8854

_____________________________________________________ Issued: 10177 Revision: D, 9192
Section 1. Material Identification :. : 39
Sulfuric Acid Concentrated (H,S04) Description: Prepared by the "Cat-Ox" process; by the contact process (vanadium R
pentoxide catalyst) with sulfur, pynte (FeS2), hydrogen sulfide, or sulfur-containing smelter gases; and from gypsum I
(calcium sulfate). Sulfuric acid is by far the moat widely used industrial chemical. Its uses includer in the manufacture of S
fertilizers, chemicals, nitrate explosives, parchment paper, glue, dyes and pigments; as an etchant, a lab reagent, an electro- K
lyte in lead/acid batteries, a dehydrating agent in the manufacture of ethers and esters, and an alkylanon catalyst; in the
purification of petroleum, the refining of mineral and vegetable oils, the leather industry, the carbonization of wool fabrics.
the recuperation of fatty acids from soapworks waste water, the production of rayon and film, the extraction of uranium from
pitchblende, and pickling of metal; in electroplating baths. gas drying and nonferrous metallurgy; and to obtain glucose by
the hydrolysis of cellulose.
Other Designations: CAS No. 7664-93-9, battery acid, BOy, Caswell No 815, dipping acid, electrolyte acid, hydrogen
sulfate, matting acid, oil of vitriol, sulphuric acid, vitriol brown oil.
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' GujdP3) for a suppliers list.
Cautions: Handle concentrated sulfuric acid with extreme caution because it is corrosive to all body tissues. Vapor inhalation can
cause severe lung damage. Skin or eye contact can produce severe burns; blindness may result

Section 2 Ingredients and Occupational Exposure Limits
Sulfuric acid concentrated, 93-98% sulfuric acid; remainder is water. Impurities inolude nonvolatiles, 0.02-0.03 ppm; SO2, 40-80 ppm; iron.
50-100 ppm; nitrate, 5-20 ppm.
1991 OSHA PEL 1992-93 ACGIH TLVs 1985-86 ToxIcity Data
8-hr TWA: 1 mg/rn' TWA: 1 mg/rn' Human, inhalation, TC.: 3 mg/rn' for 24 weeks; toxic effects
1990 IDLU i.evei STEL: 3mg/rn' notyet reviewed.
80 mg/rn3 1990 DFG (Germany) MAK Man, unreported route, LD.,: 135 mg/kg; toxic effects not yet

TWA: 1 mg/rn3 reviewed.
1990 NIOSH EL Category Local irritants Rat. oral. LD 2140 mg/kg; toxic effects not yet reviewed.
TWA: 1 mg/rn Peak: 2 mg/zn3, 5 mm, momentary Rabbit, eye: l'&) rng rinse produced severe Irritation.

valuet, 8 peaks per shift
See NIOSH. RTECS (WS5600000), for additional toxithty data.

t The momentary value u a level which the concnnraiion should never exceed.

Section 3 Physical Data
Boiling Point: 554 'F (290 'C); decomposes at 644 F (340 'C) into
sulfur trioxide and water.
Melting Point (100%): 50.65 'F (10.36 C)
Vapor Pressure: <0.001 mm Hg at 20 'C
Saturated Vapor Density (air = 1,2 kg/rn'): 1.2 kg/rn', 0.075 lbs/ft'
pH: 1 N sol = 0.3, 0.1 N aol = 1.2. 0.01 N sol = 2.1
Appearance and Odor: Colorless (pure) to dark brown (impure), odorless, dense, oily liquid. Pure compound is a solid below 51 'F (11 C).
• Sulfunc aad reacts violnuly with water with the evohgrxi of bear. AIr. add the acid toteror other dilueat, not thenter to acid!

Section 4 Fire and Explosion Data
Flash Point: Not combustible I Autoignitlon Temperature: None reported ] LEL: None reported j UEL: None reported
Extinguishing Media: Use extinguishing media appropriate to surrounding fire. Only use waxer if absolutely necessary and use with great caution.
Water applied directly to sulfuric acid results in violent heat liberation and splattering of the material. Use water spray only to keep fire-exposed
containers cool. Unusual Fire or Explosion Hazards: Sulfuric acid, a strong dehydrating agent. reacts with organic materials and produces enough
heat ignition, chars wood, and may cause ignition of finely divided materials on contact. Reaction with metals may produce highly flammable.
hydrogen gas. Special F1re.fightin Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter's protective clothing is not
effective. Stay away from ends of tanks. Do not release runoff from fire control methods to sewers or waterways.

Section S Reactivity Data
Stabillty(Poiymerizatlon: Sulfuric acid is stable as room tempeTawre in closed containers under normal storage and handling conditions. Hazard- -
ous polymerization cannot occur. Chemical IncompatIbilitIes: Include acetic acid; acetone cyanohydrin; (acetone + nitric acid); (acetone +
potassiumdichromate); acetonittile; acrolein; acrylonitrile; acrylonilxile + water (alcohol + hydrogen peroxide); aflyl alcohol; allyl chloride;
ainmonium hydroxide; 2-amino ethanol; ammonium; thperchromatc; aniline; (brornates + metals); bromine pentafluoride; n-butyraldehyde;
carbides; cesium acetylene carbide; chioraxes; (chlorazu + metals); chlorine trifluoride; chlorosulfonic acid. cuprous nitride; diisobutylene;
(dimethylbenzylcarbinol + hydrogen peroxide); epichlorohydrin; ethylene cyanohydrin; ethylene diamine; ethylene glycol; ethylene imine;
fulminates; hydrochloric acid; hydrogen; iodine heptaftuonde; (indene + nitricacid); iron; isoprene; lithium silicide mercuric nitride; mesityl
oxide; powdered metals; (nitric acid + glycendes);p-nitrotoluene; pentasilver trihydroxydiaminophosphate; perchlorates; perchloric acid; (perman-
ganates + benzene); (1-phenyl-2-methylpropryl alcohol + hydrogen peroxide); phosphorus; phosphorus isocyanaxe; picrates; potassium icr:-
butoxide; potassium chlorate; (potassium permanganate + potassium chloride); (potassium pennanganate + water);beta-propiolactone; propylene
oxide; pyridine; rubidium acetylene carbide; silver permanganate; sodium; sodium carbonate; sodium chlorate; sodium hydroxide; steel; styrene
monomer; (toluene + nitric acid); vinyl acetate; and water. Conditions to Avoid: Water. combustibles, heat, ignition sources, and other incom-
patibles. Hazardous Products of Decomposition: Thermal oxidative decomposition of sulfuric acid can produce sulfur oxides.

Section 6. Health Hazard Data

Material Safely Data Sheets Collection:
e' •-'315Sheet No.9

Sulfuric Acid, Concentrated
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Molecular WeIght: 98.08
Density/Specific Gravity (96-98%): 1.841
Water Soiubility: Soluble; reactst*
Other Solublilties: Ethyl alcohol
Odor Threshold: 0.150 ppm

Carcinogenicity: The IARC,(IbI) NTP,(1b9) and OSHA('64' do not list sulfuric acid as a carcinogen. However, a number of studies have associaxcd
exposures to sulfuric acid or to acid mists in general with laryngeal cancer. In 50 confirmed cases there was an approximately four-fold increased
risk among highly exposed individuals relative to matched controls. It is not known if sulfuric acid can act as a direct carcinogen, as a promoter. or
in combination with other substances. (167) Summary of Risks: Concentrated sulfuric acid is a severe respiratory tract, skin, and eye irritaru.
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Material Safely Data Sheets Collection:

GP Genlum Publishing Corporation) 1145 Catalyn Street Sheet No. 703
Schenectady, NY 12303-1836 USA 1,2-Dichioroethylene

(518) 377-8854
Issued: 4/90

Section 1. Material Identification 31
1,2-Dlchioroethylene Description: An industrial solventcomposed of 60% cis- and 40% trans-isomers. Both isomers, cis R 1 NFPA
and trans, are rnnde by partial chiormatron of acetylene. Used as a general solvent for organic materials, lacquers, dye 1 2
extinction, thermeplastics, organic synthesis, and perfumes. The trans-isomer is rrc widely used in industry than either S 2

2 2
the cia-isomer or the mixture. Toxicity also varies between the two K 1
Other Designations: CAS No. 0540-59-0; C,H,Cl,; acetylene dichioride; cis-1,2-dichloroethylene; sym-dichloroethyiene;
trans-1,2-dichloroethylene, dioform. HMIS
Manutactureri Contact your supplier or distributor. Consult the latest Chemicaiweek Buyers' Guid6' for a suppliers list. I 2

Ri
PPG'

Soc. $

Section 2. Ingredients and Occupational Exposure Limits
1,2-Dichloroethylene, ca 100%

OSHA PEL ACGIH TLV, 1989-90 ToxicIty Data5
8-hr TWA: 790 mg/rn', 200 ppm TLV-TWA: 790 mg/rn', 200 ppm Rat; oral, LDn: 770 mg/kg; toxic effects not yet reviewed

Frog, inhalation, TC.: 117 mg/rn' inhaled for 1 hr affects the
NIOSH REL, 1987 peripheraL nerve and sensation (flaccid paralysis without
790 mg/rn', 200 ppm anesthesia); behavior (excitement); lungs, thorax, or

respiration (respiratory depression)

* See NIOSH, RTECS (KV9360000), for additional toxicity data.

Section 3. Physical Data
Boiling PolnL 119 'F148 C Molecular WeIght: 96.95 g/mel
Melting Point: -56 to -115 'F/-49 to -82 / Specific Gravity (11,0 =1 at 39 'Ff4 'C): 1.27 at 77 F/25 C
Vapor Pressure: 180 to 264 toir at 68 'F/20 c Water Solublilty: Insoluble
Vapor Density (Air = 1): 3.4

Appearance and 0dor A colorless, low-boiling liquid with a pleasant odor.

Section 4. Fire andExpIosionflata. .1

Flash Polnti 37 'Ff2.8 'C, CC I Autoignitlon Temperature: 860 'F/460 C j LEL: 5.6% v/v j UEL: 12.8% v/v

Extinguishing Mediac Use dry chemical, CO,, halest, water spray, or standard foam. Water may be ineffective unless used to blanket the fire.
Unusual Fire or Explosion Hazards: This material's vapors are a dangerous fire hazard and mederate explosion hazard when exposed to any
heat or ignition source or oxidizer.
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece
operated in the pressure-demand or positive-pressure nx,de and a fully encapsulating suit. Vapors may travel to heat or ignition sources and flash
back. Stay upwind and out of low areas. Be aware of runoff from fire control methods. Do not release to sewers or waterways.

Section 5. Reactivity Data.:
Stab illtyfPolymerlzatlon: This material is stable at room temperature in closed containers under normal storage and handling conditions.
Hazardous polymerization cannot occur.
Chemical Incompatibilities: This material is incompatible with alkalies, nitrogen tetraoxide, difluoromethylene, strong oxidizers, and dihy-
pofluonte. When in contact with copper or copper alloys or by reaction with potassium hydroxide, explosive chloroacetylene may be released.
Conditions to Avoid: Addition of hot liquid to cold 1,2-dichloroethylene may cause sudden emission of vapor that could flash back to an ignition
source.
Hazardous Products of Decomposition: Thermal oxidative decomposition of 1,2-dichloroethylene can produce highly toxic fumes of chlorine
(C1).

Copyng C 1990 OeiumP*bI*ng Co(pør.tioo.
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No. 425Material Safety Data Sheet METHYL -BUTYL KETONE
Genium Publishing Corporation (Revision A)

1145 Catalyn Street 3137
Schenectady, NY 12303-1836 USA Issued: October 1979

(518) 377-8855 QEMLaI PUBUSkINO cop. Revised: March 1986
SECTION 1. MATERIAL IDENTWICATION 20
MATERIAL NAME METHYL ll-BUTYL KETONE

3

OTHER DESIGNATIONS: MBK; 2-Hcxanone; n-Butyl Methyl Ketone; CH3CO(CH2)3CH3; CAS #0591-78-6
2

-
0

MANUFACTtJRERJSUPPLIER: Available from several sources, including: HMIS

Eastern Chemical Div. ofUnited-Guardian, Inc., PC Box 2500, Smithtown, NY 11787; 11: 1

Telephone: (516) 273-0900 R: I
PPE* S3
*See sect. 8 K 3

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
Methyl -Buty1 Ketone

* ACGIH (1985-86) ThV. OSHA PEL is 100 ppmor 410 mg/m3

Signiilcantcontiibutioo to overall exposure by skin absorption:
G.D.DiVincenwetaL,Tox.Appl.Pharm. 36 (1976):51 1.

.

•
84it TWA 5 prn
or2O mg/rn3

Rat,Oral,LD50:2S9OmgIkg
.

Rat. Inhalation,
LC50: 8000 ppm/4 hrs.

SECTION 3. PHYSICAL DATA
Boiling Point, 1 a... 262.4F(128C) Specific Gravity, 20/4C ... 0.810

Vapor Pressure@ 38.8C, mm Hg ... 10 Volatiles, % ... ca 100

Vapor Density (Air — 1) ... 3.45 Melting Point ... -134.6F (-57C)
Waxer Solubility @ 25C, g/100 g H20 ... 3.5 Evaporation Rate (nBuAc 1) ... 0.87

Molecular Weight ... 100.16

Atrnearance and odor: Clear, colorless liquid. Characteristic acetonelike odor.

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temp. Flammability Limits In Air
77F (24.9C) CC 991'F (532.TC) Volume % 1.22 8.0

EXTINGUISHING MEDIA: Foam, dry chemical, carbon dioxide. Usewaterspray tocool metal containers that are exposed
to fire.

This material is a moderate fire and explosion hazard when exposed to heat and flame. Its heavier-than-air vapors can flow
along surfaces to distant ignition sources and flash back.

Fire fighters should use self-contained breathing equipment when fighting fires in which this material is involved.

SECTION 5. REACTIVITY DATA
Methyl ji-butyl ketone is a stable material in closed containers at room temperature under normal storage and handling
conditions. It does not undergo hazardous polymerization.

MEK is incompatible with oxidizing agents.

It is an OSHA class IC flammable liquid.

Thermal-oxidative degradation in air can produce toxic vapors and gases, including carbon monoxide (CO)

Copyngit 01986 Owi, Pobbilung CorpoTl3oa.
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OneGeniwnPlaza
Genium Publishing Corporation

Schenectady, NY 123044690 USA
(518) 377-8854

ISheetNo.382
I Material Safety

I Vinyl Chloride
I issued: 7178

€3138
Data Sheets Collection:

Revisioit C, 9/92
Section 1. Material Identification 39
Vinyl Chloride (C2H3CI) Description: Derived from ethylene dichloride and alcoholic potassium, by reaction of acetylene
and hydrogen chloride (as gas or liquids), or by oxychiorination where ethylene reacts with hydrochloric acid and oxygen.
Inhibitors such as butyl catechol, hydroquinone, or phenol are added to prevent polymerization. Used in the plastics industry
for the production of polyvinyl chloride resins, in organic synthesis and formerly as a refrigerant, extraction solvent, and
propellant (banned in 1974 because of its carcinogenic activity).
Other Designations: CAS No. 75-01.4, chloroethylene. chloroethene. ethylene monochioride, Trovidur. VC. VCM.
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide") for a suppliers list.
Cautions: Vinyl chloride is a confirmed human carcinogen. Vapor inhalation leads to central nervous system (CNS)
depression. The liquid can cause frostbite. It is a flammable gas ax room temperature and polymerizes on exposure to air or
sunlight. Avoid exposure to VC through engzneering controls and wearing PPE

Section 2 Ingredients and Occupational Exposure Linuts
Vinyl Chloride, ca 98 to 99%. Impurities include water, acetaldehyde, hydrogen chloride, hydrogen peroxide. methyl chloride, butane,
1,3-butadiene. chlorophene, diacerylene, vinyl acetylene, end propine.
1991 OSHA PELs 1992.93 ACGIB ThY 1985-86 ToxIcity Datat
8-hr TWA:! ppm TWA.• 5 ppm (13 mg/rn3) Man, inhalation, TC: Intermittent exposure to 200 ppm for 14 yr
Ceiling: 5 ppm; OSHA-X UV-A1 caused liver tumors.

Man, inhalation, TC 30 mg/m3/5 yr caused spermatogenesis.
Human, inhAlation. TC: Continuous exposure to 300 mg/rn3 for an
undetermined number of weeks caused blood tumors.

Rat, oral, W 500 mgilcg; toxic effects not yet reviewed
* IRK (technical exposure limit) is used in placed MAK when a material ii a cartinogen. Unlike an MAJ( below which no adverse effects are expected, the IRK
is a limit set below which adverse effects may still occur. This is based on the theory that 1 molecule cia carcnnogenic substance may still produce a twflOr. The
IRK is set to allow for an acceptable risk (for example, I tumor in I million peisois may be an avp.ble risk).
t See NIOSH, RTECS (KU9e25000), for additional mutanori, reproductive, tsiiion$oiic. and iciucily data.

Section 3 Physical Data
BoIling PoInt: 7 'F (-13.9 'C) Water Solubility: Slightly soluble, 0.1% at 77 'F (25 'C)
Freezing Point: -245 'F (-159.7 'C) Other SolubWtles: alcohol, benzene, carbon teirachloride, ether, hydrocarbon and oils.
Molecular Weight: 62.5 Vapor Pressure: 2530mm Hg at 68 F (20 'C), 400 mm Hg at -18.4 'F (-28 'C)
Specific Gravity: 0.9106 ax 68 'F (20 'C) Critical Temperature: 304.7 'F (151.5 'C)
Ionization Potential: 9.99 eV Critical Pressure: 56.8 ann
Refraction Index: 1370 at 20 'C/D VIscosity: 0.01072 cP at 68 'F (20 'C), gus; 0.28 cP at-4 'F (.20 C). liquid
SurfaceTension: 23.1 dynelcm ax -4 'F (-20 C) Appearance and Odor A gas at room temperature. Usually found as a compressedi
Odor Threshold: 2000 to 5000 ppm* cooled liquid. The colorless liquid forms a vapor with apleasant ethereal odor.
Vapor Density (Air = 1): 2.155
• actual vapor concentration that can be detected by humans has not been aduaLeIy determined and vanes from one mdividual to another, from impiuilies.
and probably from exposure duration. The odor threshold is not an accurate w&ramg of expoanre.

SectIon 4 Fire and Explosion Data
Flash Point: -108.4 'F (-78 C) OC Autoignidost Temperature: 882 'F (472 'C) j LEL: 3.6% v/v UEL: 33% v/v

Extinguishing Media: For small fires, use dry chemical or carbon dioxide. For large fires, use waxer spray, fog, or regular foam. Unusual Fire
or Explosion Hazards: Large fires can be practically inextinguishable. Vapors may travel to an ignition source and flash back. VC may
polymerize in cylinders or tank cars and explode in heat of fire. Vapors pose an explosion hazard indoors, outdoors, and in sewers. VC decom-
poses in fire to hydrogen chloride. carbon monoxide, carbon dioxide, and phosgene. Burning rate = 43 mm/mm. Special Fire-fighting Proce-
dures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facep!tce
operated in pressure-demand or positive-pressure mode. Stop gas leak if possible. Let tank, tank car, or tank truck burn unless leak can be
stopped. For massive fiie in cargo area, use monitor nozzles or unmanned hose holders; if this is impossible, withdraw from area and let (Ire burn.
Withdraw immediately if you hear a rising sound from venting safety device or notice any tank discoloration due to fire. Do not release runoff
from fire control methods to sewers or waterways.

Section 5 Reactivity Data
StabilltyfPolymerlzatlon: Long term exposure to air may result in formation of peroxides which initiates explosive polymerization of the chor:de.
VC can polymerize on exposure to light or in presence of a catalyst. Chemical IncompatIbilitIes: VC can explode on contact with oxide ut
nitrogen,may liberate hydrogen chloride on exposure to strong alkalies, and is incompatible with copper, oxidizers, aluminum, and perox Ides In
the presence of moisture, VC attacks iron and steeL Conditions to Avoid: Exposure to sunlight, air, heat, and incompatibles. Hazardous
Products of DecomposItion: Thermal oxidative decomposition of vinyl chloride can produce carbon oxides, and chloride gas.

Section 6. Health Hazard Data
Carcinogenicity: Vinyl chloride is listed as a carcinogen by the IARC (Class 1, sufficieni human evidence),"4 NTP (Class 1, sufficiera
evidence),'69 NIOSH (Class X, carcinogen defined withozafurther categorization), ACOffi (TLV.A 1, confirmedhuman carcinoge-
DFG (MAK.Al. capable of inducingmalignant tumors in )zwnans),('63) and OSHA (Class X, carcinogen defined wi:hoiafurther categor:a
g0)(M) Liver tumors (angiosaicomas) are confirmed from VC exposure. Other tumors of the CNS, respiratory system, blood, and lympP u.
system have occurred from exposure to the polyvinyl chloride manufacture process but VC itself may not be the causative agent. Summar
Risks: Vapor inhalation causes varying degrees of CNS depression with noticeable anesthetic effects at levels of 1% (10,000 ppm). Stud
shown loss of libido and sperm in men exposed to VC and in Russian studies. 77% of exposed women experienced ovarian dysfunction. c-
uterine growths, and prolapsed genital organs. However, no teratogenic effects have been seen in offspring of exposed workers.

Conw., -
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No. 359
ETHYLENE DICHLORIDE
(Fonnerly 1 ,2-Dichloroethane)

(Revision C)
Issued: November 1978
Revised: August 1987

CHEMICAL INCOMPATIBIL.rFIES include strong oxidizing agents. Explosions have occurred with mixtures of this material
and liquid armnonia or dimcthylaminopropylamine. Finely divided aluminum or magnesium metal may be hazardous incontact
with ethylene dichloride.
CONDITIONS TO AVOID: Eliminate sources of ignition such as excessive heal, open flames, or electrical sparks, particularly
in low-lying areas, because the explosive, heavier-than-air vapors will concentrate there.
PRODUCTS O HAZARDOUS DECOMPOSITION can include vinyl chloride, chloride fumes, and phosgenc. Phosgenc is an
extremely poisonous gas. Products of thermal-oxidative degradation (i.e.. fire conditions) roust be treaccd with appropriate
caution.
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Material Safety Data Sheet
From Gerijum's Reference Collection

Geruum Publishing Corporation
1145 Catalvn Street

Schenectady, NY 12303-1836 USA
(518) 377-8855
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SECTION L MATERIAL IDENTIFICATION 23
CHEMICAL NAMEl ETHYLENE DICHLORIDE (Changed to reflect common industhal practice)
DESCRIPTION (Origin,Uses: Made from acetylene and HC1. Used as a degreaser, a scavenger in leaded gasoline, 3
as an intermediate in the manufacture of vinyl chloride, in paint removers, in wetting and penetration agents, in 2 0
ore flotation processes, as a fumigant, and as a solvent for fats, oils, waxes, and guma.
OTHER DESIGNATIONS: 1,2-Dichlomethane; ym-Dichloroethane; Dutch Liquid; Dutch Oil; EDC; HMIS
Ethane Dichloride; Ethylene Chloride; 1,2-Ethylene Dichioride; Glycol Dichioride; C2H4C12; R I
NIOSH RTECS K10525000; CAS #0107-06-2 1 4
MANUIACTURERSISI.JPPLTERS: Available from several suppliers, including: E S 2
Dow Chemical USA, 2020 Dow Center, Midland, MI 48640; Telephone: (517) 636-1000 RO K 4
COMMENTS: Ethylene dichioride is a flammable, toxic liquid. • SeeSect. 8

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA.
Ethylene Dichloride, CAS #0107-06-2; NIOSH RTECS #K10525000

H H
.

Cl -C £ Cl-
I

H H
..91,e maximum allowable peak concentration (above the ceiling level value)

of ethylene dichioride is 2) ppm for 5 minutes in any 3-hour period.
COMMENTS: Additional data concerning toxic doses and tumorigenic
reproducuve, and mutagenic effects is listed (with references) in the NIóSH
RTECS 1983-84 supplemant, pages 865-66.

ioo ACGIH Values 1987-88
ThV-VlVA: 10 ppm, 40mg/rn
OSHA PEL 1986-87
8-Hr TWA: 50 ppm;
Ceiling: lOOppm(I5Min.)
NIOSH REL 1986-87
10-HrTWA:lppm
Ceiling:2ppm(l5Min.)
Toxicity Data
Mac, Inhalation, TC : 4000 ppm/i Hr
Human. Oral. TDT 28 mg/kg
W Oral, TDi •192 mg/kgM (I U)• 714
Rant LD

L
670 k

g
3i, Oral, 50- mgI g

SECTION 3. PHYSICAL DATA
Boiling POint ... 182.3'F (83.5'C) Evaporation Rate (n-BuAc = I) ...NotListed
Vapor Pressure ... 87Torr at 77'F (25t) Specific Gravity ... 11569at 69T (20C)
Waxer Solubility .. Soluble in about 120 Parts Water Freezing Point ... -31.9T (-3SSC)
Vapor Density (Air 1) ...3.4 Molecular Weight ... 98.96 Grams/Mole
Appearance and odor Colorless, clear liquid. Sweet, chiomfornilike odor is typical of chlorinated hydrocarbons. The
recognition threshold (100% of test panel) for ethylene dichioride is 40 ppm. Odor detection probably indicates an excessive
exposure to vapor. High volatility and flanmtbility, coupled with its toxicity and carcinogenic potential, make this material
a major health hazard.
COMMENTS: Ethylene dichloride is miscible with alcohol, chloroform, and ether.

SECTION 4. FffiE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air

See Below 775'F(413C) % by Volume 6.2 15.9
EXTINGUISHING MEDIA Use chemical, carbon dioxide, alcohol foam, waxer spray/fog, or dry sand to fight fires involving
ethylene dichioride. Direct wxei' sprays may be ineffective extinguishing agents, but they may be successfully used to cool
fire-exposed containers. Use a smothering effect to extinguish fires involving this material. UNUSUAL FIRE/EXPLOSION
HAZARDS: Ethylene dichioride is a dangerous fire and explosion hazard when exposed to sources of ignition such as heat,
open flames, sparks, etc. Its vapors are heavier than air and can flow along surfaces to distant, low-lying sources of ignition
and flash back. If it is safe to do so, remove this material from the fire area. Ethylene dichlonde burns with a stooky flame.
SPECIAL FIRE-FIGHTING PROCEDURES: Wear a self-contained breathing apparatus with a fuU facepiece operated in a
pressure-demand or another positive-pressure inode.
COMM ENT5j: Flash Point and Method: 56'F (13C) CC; 65'F (I 8C) OC.
OSHA flammcb;iir Class (29 CFR 1910.106): lB. DOT Flammability Class (49 CFR 173.115): flammable Liquid

SECTION 5. REACTIVITY DATA
Ethylene dichloride is stable. Hazardous polymerization cannot occur.
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__________ UNION CARBIDE CHEMICALS AND PLASTICS COMPANY INC.

MATERIAL SAFETY DATA SHEET
EFFECTIVE DATE 06/15/92

U:duu CiirhLdu ur5t tadi tutonsvtorrtcIpti*t of ibli MSISostudy It c;*fufly to boma wore of sod uodcng*sd ti L_.._
bid oLjvd wi41, hit product. Tht reodr huuId .ktov coAuIt1iI1j nlerriu.e wurkb or ludhidu* Iotre lpca11h
vi.uhihshls.u, tokuIoy, tad flit prtuhIoi*, u a4x(sry tr tpp prt4Ic o ust tod uudrniiusd ilo dola cutti Li,

1u protoulo tft Iaudliuit, tsd* Cii$hMUIW or rciut shouM: (1) notIfy II.s *1iye't. oleuh%, :co1rLoci. uUd vIb4zi bisç
It ki,uw ur bUct will ue thai Ui.disii&I or dic bstirwstiou La th1 MSI)S iud Wy uditr LaIuru*fua ri1oidu$ bao.tti qr UI€f;
(2) fsiniLb (his iwuie iofur,nahlou to euch of Lb cwitoaert for *h* pruducti oad (3) rqi'ust its cu'loiar to uulify tIiir ouphiy., tcgi, wJ o(hg ustrt Of thu product of ibit Lafoma*tko.

PRODUCT NAME; UCON t.utncont I.B170•X

CHEMICAL NAME: Mixitiru

CHEMICAL FAMILY:

FORMULA:

PoIyiIkytono Gtyooh

Trudu SvrcI

MOLECULAR WEiGHT:

SYNONYMS:

Mitturo

CAS AND NAME: Soo SECTI0N 1U

II. PHYSICAL DATA(Deter1ned on Typical Haterthi)

SOILING POINT, 760 mm HU: b.compo.u.
.2OOC (>3V2F1

SPECIFIC GRAVITY(H20 1): O.97 AT 20/20 C

FREEZING POINT:

VAPOR PRESSURE AT 20'C:

Iuur point
.29C (<-20F)

•O.O1 mmH

CopyrihIki 1992 I)iilo. Cabidc.
IJCON Ii a Irodoa*rk of (Julou Carbide.

E.\fEL(;INl.'y PHONE NIJMIWI1S& I KOli UCC.IIEI.P (NUMIIEIt AVAH.AL,E AT ill, 1IMIS) OR £301) 144-34117

UNION CARDII)K CIWMICAL.S AM) I'I,AST1CS COMPANY INC
Sptckilty Cbcinkalt Dithiwi

39 Old kidtci.bury Mood, Thusbui7, CT OdJtI1-000I

O - L4O z: 6 NOW

UNION
CARBIDE

Specialty Chemicals Division

['

I. IDENTiFICATION



PRODUCT NAME: UCON Lubricant LB-I 7O-X 31'1j
-

VAPOR DENSITY (AIR 1): >

EVAPORATION RATE (Butyl Acetate II: NH

SOWBILITY IN WATER by Wi: cOl

APPEARANCE; Aflibuv

ODOR: Mild

PHYSICAL STATE; Uquid

III. INGREDIENTS

gPQyflE U

>95 Polypropylene GIyul 9OO3.i38 Non. iiiWIhd
MwobuIyI thor

N•plwny4eIplw SO•3O.2 None ectubHohod

i,htIiyluniine

IV. FIRE AND EXPLOSION HAZARD DATA

FLASIl POINT(taot møthod(a)): 39$ F (i$6 CI
Pon1y Muftune Cloned Cup ATM D $3

4B0 P (232 C)
CIøvv$rid Open Cup ASTM 0 92

FLAMMABLE LIMITS IN AIR LOWER: Not D.tornlrwd
% by voluuio UPPER: No D.i.rmlnod

SPiCIAt. FIRE FIGHTING
PROCEDURES: Do not dkeot a solId strsin ot wu;er or loam into hot, burnIng puols; thi

niuy oeg.e Iiiflhtn md Increase hru inlonolty.
U. suIt ountainod breathing apparatu. and protective elolhin.

EXTINGUIS)IIN3 MEDIA; Apply iicohol.type or iUpurpo.i-iypo totyn by manufactue.v'. recommendud
Ihn*quue to: large ftres, Ui. cwbon dloxldi or dry cheniriiI modlj or
irni( fir...

UNUSUAL FIRE AND
EXPLOSION HAZARDS: Thiti metrtol mey produce • hoerlng tIre hrerd sri extrerna tire conditions.

OulinU. fire, uxidom ol rtrogosi Iniy be produced.

i..i NcJI'J €—ø—''



rAti .i
PRODUCT NAME: IJCON Lubricant LB-I 70X '- JJ-'.t

V. HEALTH HAZARD DATA

EXPOSURE LIMITS) Nno out,bliihed by OSIIA or ACGIN.

EFFECTS OF SINGLE OVEREXPOSURE:

SWALLOWING: No ovid•nce of harmful efI.ot horn avilbIs in$orpioflon.

SKIN ABSORPTION: No .vidsnce of harmful stiecto from availtible information,

INHALATION: Shurtierm harmful haelch of t.chi an not .xp.tvd from vapor onorotud at
wftWefll tamp. rerun..

SKIN CONTACT: Brief contact Is not knitoting.
Poionigod contact may citu.v ,uddenrng, hcttlrwu. a burnIrt anaulian, and
uoibIu d'ylna and flokinti of the pkm.

EYE CONTACT: May ceue. iuttation expsnlencad as Ut$n9lflQ with excen. blinIdn and teat
produalion.
E.eee nudnops of the coniunctiva may occur.

EFFECTS OF REPEATED OVEREXPOSURE
Ni, odvune. effects anucipatsd from ovullobia ,nfo,merlon,

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE:
Skirt contact may .porovate an .'dstInq du'mothIs.
Ezposurs to dO maierhtf may ducraase ib. oyan-carryIng oapsofty of the
Wood. lndivlduulø with cerdioveaculor dhrooO or ippoirmunt of the
suriplmalOty function may be at Inonounod rink.

SIGNIFiCANT LABORATORY DATA WITH POSSIBLE RELEVANCE TO HUMAN
HEALTH HAZARD EVALUATION:

Cuiitwni on. or more aninu• which may react with nitrites to form nitregonines.
Sum. nltvusemlnoa hay, boon shown to be aotcInoonic In leboratory nlmate.

OTHER EFFECTS OF OVEREXPOSURE:
Ovweeposuri to vapor generated at blOb turnponIituros may vouuh In aye and
rc.ri,aiory treat lultatlon. dtzjisas, nuueoa end the lnh(oton of Ireuntul
IaIRiU$t4 (I Vn,lefiOl.

EMERGENCY AND FIRST AID PROCEDURES:

SWALLOWING; Ni uniergoncv care antrulpatud.

SKIN: Wrh akin with soap end wutu,.

INI IAL.AT1ON: Ku,u,ovo hi lreeh air,

b: NOL4



• PRODUCT NAME: UCON Lubricont LB-i 70-X

EYES: lirirnodlotoiy fluch eyes with watur and ocittinu. woahin for uvarai minutes.
Ijuntuvi Qi1*aCt Icn:o.. II WQflI. Otnuln modlual oltontlon.

NOTES TO PhYSICIAN: Ttioro is no apaciflo antidote. Treutnionc of ovo:oxpocurs *hould ba dirootod at
thu cuttoi of symptoms and t:io clIrthI conthtlori of the pocierlt,

VI. REACTIVITY DATA

$1 ABILIrY: Stat.

CONDITIONS TO AVOID: WARNING. Do not mix this pioduct with nitrites ci other roIetir%g sostrits
bu.s a iiltroeamin. muy bit formed. Nitrosominos moy esuos ounce,.

INCOMPATIBIUTY Irnatorials to void:
Nuimulty unicectiva: howsv.t, avoid strong bcooi at hlah tcrnperaluro*, strunq
itide, ittrong oIdILing aoncI and maiatloia reactive with Piydrox4 compounds.

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS:
CumbutIon may produce the foliuwing product.:
Occdse of aerbon and n4troon.
Carnon monoxide Is PhIy taiilo if Inheled; carbon dioxide in jfIioiont
uonc.antiotcofls ccii at Ia an aphyxuanI.
AGuLQ uvusexposur. to the products of combustion may result Iii krk.tlon of
11w .eplr.Iory trIal.
Boo Suction V, Othar Etfaciia of OvIz,oxposw..v

HAZARDOUS POLYMERIZATION: Will Not Occur

CONDITIONS TO AVOID: Nuna

VII. SPILL OR LEAK PROCEDURES

STEPS IC) BE TAKEN IF MATERIAL IS RELEASED OR SPILLED:
Wutit uitabIs protective equipment. scpociuIly aye prozeotlon.
uw Section VIU.
8nuafl aplils can b. fluati.d wIth 10100 nouAts of watur; turijar spills should
be t.uil.ctOd lot diaposul,
Sea Suction IX, Other Prcceufttana.

WASTE DISPOSAL METHOD:
IiilIwtdto In I lurnOas Of othtWlGi diepOO, of In aOttOtdariC* with appropriate
Ee.14j101. State, end local teijulatiuns.

VIII. SPECIAL PROTECTION INFORMATION

RESPIIIATORY PHOTECTION Iitpet:iiy typul:
Nnitu wtpoIud to be nuadod u, low tarnporcturos.

VENTILATION: Ci,iwiul (mochantc) room vunniution is sutistaitory (or uie .tt low
I uis ,.ui uttit ua It uu.d ci I iijl, IOi t.uruttliau, e$iu&;Ii IuUta WUIIIIiUIIVII

90 - '-I !DW!1 b 8 HOld 6—0— -1"l



PRODUCT NAME: UCON LubrIcant LB-i 7O-X
_____ ___ ____ ___ m31'i4

E rucoiisrnended at gx'lnts where vuporc can bo poctuci ID OCdP5 to tho
w...kpIa.u air.

PIOTECTIVE GLOVES: PoIyvIn1 chloride coulud

EYE PROTECTION: Monogoglos

OTHCR PROTECTIVE EQUIPMENT:
Eye RMth, Safety Shower

IX. SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE:
WARNINGI
CAUSES EYE AND SKIN IRRITATION.
VAPOR GENERATED AT HIGH TEMPERATURES
(ThERMAL DEGRADATIONI CAN BE IRRITATING.

Avord aontaoi with syos, ckin and clothinQ.
Avoid briuthing vopov.
Keep container closed.
Uu with udequate ventilation.
Wuh thorouIdy oiler handling.

Do 'tot add hitillea or other rtroatinQ egentu.
A setro.ant1ns, which may cuusu cancer, moy be formed.

FOR INDUSTRY USE ONLY

OTH1 PRECAUTIONS: SPILLS: Thi. proc*ic% has very low aelubilhty In wuler end wil float ort the
euricu., Avoid draln.g, of large ipIlis to Sowera Dr 10 flUtISVEhI WetsrS.

PROCESS HAZARD: Sudden reluose of hot organic chemical vectors orilots from
piui3e*$ equipment op.rating at sIov*tad tIfl4r4tUfS and prJUsWV. 01 uddcn
inroGs of air into vacuum equipment, may result In i lions without th.
proconce of obvious ignition sources, Pubfluhod etstoignitlon or Ignition"
temperature volue connot be trooled as sale operating lomporaturo, In chemloat
prcauusoos wIthout enaiysl, ol tho actual prococ. conditlone.

Any :t of this product in eievtzted':.mp.reture caccea should be thoroughly
svelutated to establish and maintain aitla operating conditlonu. Puiihsr
ii,fwrmo%lon is avelldils In a I$ohmoal buhtin entitlad
"Ignition Hazards of Orgonlo ChuinIcel Vapors."

X. REGULATORY INFORMATION

STATUS ON SUBSTANCE USTS:
The ooncontrei ions shown .rc mwuinu'ii or coiling levels (weight %) to be uuud for coicutotionu for reguletluna.
Troths Suw.; ura lndiotcd by "iS",

FEDERAL EPA

Comp,aiiunu1o Envirenmunlul Reattune. Comenuauon, end Liability Act of 1080 (CERCLA) requires tithtutIon of
the Nutiunul Reoaoncc Crrnttn oI ,ulaitw of quantities of Huzordouc Subutuncos equal to or greolor thai: Iba roportablo

-'' WD :G NOW Q6—øZ—.1l



• ÔOUcfNAi: UCON Lubricant LB-i 70-X

C1LtIflhITU (ROd) in 40 CFR 302.4.
Con.ponurt*s pracont In this product at a levol which Gould teqtiirv rapottln urtdor the ettitut. itt,:

NONE •.••

Sptturtd Amendments and Rcaiithorization Act of 1986 (SARA) Title Ill
rqIrc. euIguncv pIonnln bdcud on Throt,hold PtunninQ Qtiantitlcs (IPOsI Süd reIcno rtportln bczod on Rupurlublo
Oiritiui (RQ) in 40 CFR 355 (used kir SARA 302, 304, 311 end 3121.

Coripcjnw;te p,otonI tn tine pruduut it e luvol whichcould require ,portlng under the stifluti ore:
... NONE

Sipcslurid Amendments and R•authorlzatlon Act of 1980 (SARA) Till. lii

rcuIruu brruosicn of annual reporte of rloee of toxic ohornicohi thi(uppeoJ lit 40 CFR 372 (fur SARA 313). ThIs
IjlfQrnIbtuo:i muut be includod in oIl MSDSs that are soplod and dlatnLiiitod for *ho material.

Ciiponontai precont In this product it i level which could requir. reporting undat the statute are:
II,. NONE .,l.

Toxic Substances Control Act (TSCA) STATUS
Thu irrudiijnts of this product we un (ho TSCA Invornory,

STATE RIG HT.TO.KNOW

CALIFORNIA Proositlon 65
Thu product coatains trace amounts of ALPHANAPHThVI.AMlNE, BETA.NAPHTHYL.AMIN(
.nd ANILINE which the Stets of California hue found to citiui canoor,

MASSACHUSETTS Rlghu.ToKnow, Substance U.s (MSt.) Hezordous Subotsnø.s and Extreordinurity
iI,ii,dtu. Subtcricue on the MCI. nsit be Idera'Jtl.d when present In product..

C.ni1tonen(o progont In this ptoduot at a level which could requiri reportiflg Under th statut. era:
EXTRAORDINARILY HAZARDOUS SUBSTANCES I • O,0001%i

UPPER IOU ND
CAS NUMBER CONCENTRATION S

bctu Njih(IlVIJrnlne 9189'S 0.00010
uIptihiupIithyt.unIne 34327 0.00100
Arit,i,u 62533 0.00500

IENNSYL.VAJIA Rigliti Know, Hurardous Substince Usi Hazardous $ubtancio and Speulol Hazardouc
5uI:Jtct1.ajt, an (lirt List must be IdwitilIuti When ptec.rfl In products.

C.iii,,unurst preconi in this product at a level whkth Could r.quir. reporting undev the sI$tu?5 .rc:
NONE •

CALIF CIINIA SCAOMD RULE 44 3,1 VOC'S:
4NOT DETlRMNEo'"

OT) ICFI FtEGULATORY INFORMATION:
PA Hazard Categories: mmcdliii. I'4oalth, Delayed Hculth

L1 jI4r 9.:6 NOW



Division/Subsidiary

Date _____________

Customer _________

Specific Location —

Type of Work _____

Chemicals Used —

Protective Clothing/Equipment

Chemical Hazards ___________

Physical Hazards_____________

Emergency Procedures _______

Hospital / Clinic

Hospital Address

Special Equipment

Other

SAFETY TOPICS PRESENTED

ATTENDEES
NAME PRINTED SIGNATURE

Meeting conducted by:

NAME PRINTED

Supervisor Manager

SIGNATURE

36-8-85

Time

TAILGATE SAFETY MEETING
3116

Facility —

Address:

Job Number

Phone ( ) Paramedic Phone (



¼JL

If wrioL PROJECT OPERATIONS
SAFETY INSPECTION REPORT

DATE: __________ TIME FROM: ________________ TO: _________________

PROJECT NAME: __________________ PROJECT NUMBER: _______________
PROGRAM MANAGER: ______________ PROJECT MANAGER: _____________
GENERAL PROJECT DESCRIPTION: ______________________________________

SITE ACTiVITIES AT TIME OF INSPECTION: _______________________________

INTERVIEWED EMPLOYEE: ____________________________________________

SAFETY ISSUE:

CORRECTIVE ACTION: ____________________________________________

ASSIGNED TO: _____________________ FOLLOW-UP DATE: ________________

CORRECTION VERIFiED: ____________________________ DATE:

INTERVIEWED EMPLOYEE: ___________________________________________

SAFETY ISSUE:

CORRECTIVE ACTION: ____________________________________________

ASSIGNED TO: _____________________ FOLLOW-UP DATE: ________________

CORRECTION VERIFIED: ____________________________ DATE:

INSPECTION COMPLETED BY: DATE:

HEALTH AND SAFETY REVIEW BY: DATE:

vrvs-94/RaHw11 10:01 1tnscRG.sac



Page 2 of 4B INTERNATIONAL
TECHNOLOGY SAFETY INSPECTION CHECKLIT
CORPORATION '3118

Not Not'
Applicable tAcceptable Acceptable

Not Not'
Applicable Acceptable Acceptable

HEALTH AND SAFETY DOCUMENTATiON SITE CONTROL

Security Maintainedrailgate Safety Meeting

•4ot Work Permit learIy Marked Exclu&on
one

onfIned Space Entry Permit Clearly Marked Contanin-
ation Reduction Zone

loapital Rout. Map Clearly Marked Suppofl
ron.

)SHA 200 Log Sign lr/Out Log

ASDS. Decontamination
Procedures

'Jr Monitoring Logs Client Specific Passes

Egum.nt Calibration Logs PERSONAL PROTECT1VE EQUIPMENT

Personnel Training Records Hard Hats

Personnel Medical Records Sat sty Glasses

'ccident Forrne Steel-Toed Boots

Emergency Phone Numbers loves

DSHA Job Protection Posters Hearing Protection

IT, H&S Policies and
Procedures

rraffic Vests

l1ent Specific Documentation Faceshields

4&S Plan Acknow$edgem.nt
.

hemical Resistant
overalLs

Thenical Resistant
Boots/Gloves

EMERGENCY EQUIPUENT Respiratoiy Protection

Fire Extinguishers Back Support Devices

Shower/Eyewash Thaps

Uarm System Lit elines/Harness

ransport Vehicle Nelder's Hood wl Hard Hat

ommunication System Nelder's Sleeves/Leathers

First-Aid/CPA Provider Personal Flotation Device

PTO$-94/Ra-H(4.11 1O:O11fon13S'CRG.Sat



( INTERNATIONAL
TECENOLOGT SAFETY INSPECTION CHECKLIST continued
CORPORATION 31'13

Not I Not'
Applicable ,Acceptable Acceptable

Not Not'
Applicable Acceptable Acceptable

HOUSEKEEPING AND SANITATION ELECTRICAL

dequate IlIum.nation GFCIs in Place

)rinking Water/Disposable cups Lockout/Tagout Procedures

Sanftasy Facilities Equment UL Listed or FM
Approved

Break Area Adequate Clearance from
)verhead Lines

3eneral Housekeeping rounding and Bonding

Nalkways Clear ua1ified Electricians

Uncorrromised Insulation

Utility Markouts Corrçleted

VEHICLEIEQUIPMENT OPERATiONS HAND TOOLS

Record of Regular Inspection
nd Maintenance

orreCt Tool Being Used for
lob

ate Driver Training ' Damaged Tools Repaired or
Replaced

3ack-up IJams III Guards in Place

uaIifi.d Operators Neat Storage, Safe Carrying

Proof of Insurance rounded 3-Prong Plugs

Nheels Chocked LADDERS

3rake Lights, Warning Devices
)perativ.

Regular Inspections

Veight Limits and Load Sizes
ontrolled

Secured at Top and Bottom

)OT Requirements Met Side Rails Extended 3 Feet
bove Top of Landing

Fire Extinguisher Ladders Not Painted

dl Glass in Good Condition Step Ladders Fully Opened
Then in Us.

SITE MONITORING Safety Feet in Use

(olatile Organic. Rungs not Over 1 Foot on
Center

)USt Ladder Training

Joise rop of Step Ladder Not
Used as Step

Radiation

Illumination

erri Volatile Organic.

Inorganic .

'Any Not Acceptable' response must be documented on the corrective action form.

P$-94/R4H4-11 1O:OfocCRO.S.f



INTNAT1ONAL
TECHNOLOGT 31O
CORPORATION

SAFETY INSPECTION CHECKLIST CORRECTIVE ACTIONS

NOT ACCEPTABLE t
FINDINGS

I
CORRECTiVE ACTION ASSIGNED TO

DATE

ASSIGNED

DATE

COMPLETED VERIFIED BY

FtO$9IREM&-.H4-u 1OO1forCRG.Saf



FOR ADMINISTRATION USE ONLYEWI&AL GENERAL LIABILITY,
CORPORATION PROPERTY DAMAGE, Date Claim Submitted

AND LOSS REPORT Agent

DIVISION/SUBSIDIARY DATE I
ADDRESS

HOW DID DAMAGE OR LOSS OCCUR: ______________________________________________________________

DESCRIPTION OF DAMAGE OR LOSS: ___________________________________________________________________

IDENTIFICATION OF DAMAGED OR LOST PROPERTY: ________________________________________________________

LOCATION OF DAMAGED OR LOST PROPERTY (Before Loss):

DATE AND TIME OF DAMAGE OR LOSS: Date / I Time ___________ AM

OWNER OF DAMAGED OR LOST PROPERTY:

Name __________________________________________________________________ Phone No. _____________________________

Address City

Employer

INJURED PARTIES (Complete also a Supervisors Employee Injury Report if an IT Employee):
1. Name ____________________________________________________________ Phone No.

Address _______________________________________________________ City

Employer's Name & Address

Nature Of Injury

2. Name ____________________________________________________________ Phone No.

Address ______________________________________________________ City

Employer's Name & Address

Nature Of Injury

WITNESSES:

1. Name _______________________________________________________________ Phone No.

Address City

Employers Name & Address

2. Name _______________________________________________________________ Phone No. _____________________________

Address City

Employer's Name & Address

WERE PICTURES TAKEN YES E NO

WERE POLICE NOTIFIED YES E NO DEPT. _________________________________________________

COMPLETED BY: ___________________________________ ________________________________ Date I /
Name Printed Signature

Manager Date I /
Signature

ITC FORM 9300.1-3 (May 1984) USE BACK SIDE IF NECESSARY 112-10.85



S.,Iety
Staff only)

ACCiDENT INVE$T &TlôN'REOT -- CONTROL SYMBQL
(For Use of this Form See A(tacbed lnstruczw,,ns and USACE Suool to AR 385-40) CEEC-S-8(R2)

A,-,rlr)FPJT ri SIr'AT1r,I,
PERSQjNEL CLASSIACATION

GOVERNMElT
— —

INJURY/ILLNESS/FATAL

-.
PROPERTY DAMAGE f MOTOR VEHICLE IWOLVED

3
DIVING

1
o civiu 0 MILITAR" — 0 0 INVOLVED 0 OTHER 0 0
o CONTRCTOR 0 0 NV LVED 0 OTHER 0 0
o PUBUC

—
( FATAL 0 OTHER I>_ziE

2. PERsONAL DATA
a. NAME (La3l.Fii'slMl) b. AGE c. SEX d. SOCIAL SECURITY NUMBER a. GRADE

MALE OFEMALE
I. JOB SERIE:S(flTLE

—
g. OW'f STATUS AT liME OF ACCIDENT h. EUPt.OY).4ENT STATUS AT TIME OF ACCIDENT

0 ARMY ACTiVE 0 ARMY RESERVE 0 VOLUNTEER.
ON DUTY 0 TOY 0 PERMANENT 0 FORBGN NATIONAL. [3 SEAsONAL'

o TARY STUOENT - -:

0 OFF DUTY 0 OThER (pecily) ..,

3, GENERAL INFORMATION
a. DATE OF ACCIDENT b. TIME OF ACCIDENT c. EXACT LOCATiON OF ACCIDENT d. CONTRACTOR'S NAME

(month/day!year) (MiliIar time))
(1) PRIME

/ I

a. CONTRACT NUMBER I. TYPE OF CONTRACT . HAZARDOUS/TOXIC WASTE

0 CONSTRUCTiON. 0 SERVICE (2) SUBCONTRACTOR:
0 SUPERFUND Uo CIVIL WORKS 0 MIUTARY 0 DREDGE 0 IRP 0 OTHER (Spectht)

o OThER '____________ 0 OTHER (Specify)__________
I CONSTRUCTiON AC11VtTIS ONLY (Fill in line and corresoond,00 code number in box from liSl - see InstructiOns)
a. CONSTRUCTION ACTIVITY

(CODE) b. TYPE OF CONSTRUCTION EQUIPMENT (CODE)L 1 I' 1

S. INJURY / ILLNESS INFORMATION (Include name on line and corresoond,na code nLunber in box for Items . f & - see ;nslnJc tip si
a. SEVERITY OF ILLNESS / INJURY b. ESTIMATED C. ESTIMATED d. ESTIMATED DAYS.

(CODE) DAYS LOST DAYS HOSPIT- RESTRICTED DUTY

I,
e. BODY PART AFFECTED (CODE)

PRIMARY I 1

(CODE)

g TYPE AND SOURCE OF INJURY/ILLNESS

(CODE)
SECONDARY TYPE I

'
I. NATURE OF ILLNESS / INJURY (CODE) CODE)

I' SOURCE 1' I

5 — PUBLIC FATALITY (Fill in line and cprre,nnn(I,na c0(ffi numhe, in (Ins - see Instn,c.nnns)
a. ACTIVITY AT TIME OF ACCIDENT 4COOEI b. PERSONAL FLOATA11ON DEVICE USED?

I YES (J NO N/A
7 MOTOR VEHICLE ACCIDENT
a. TYPE OF VEHICLE b. TYPE OF COWSION c SEAT BELTS USED NOT USED NOT A'IA)LABLEm PICXUPNAN AUTOMOeILE 0 SIDE SWiPE HEAD ON 0 REAR ENO

(1) FRONT SEAT
m TRUCK m OTHER (5pe.jfy) 0 BROADSIDE 0 ROLL OVER 0 BACKING

0 OTHER (Specify)_______________ (2) REAR SEAT

8 PROPERTY/MATERIAL INVOLVED
a. NAME OF ITEM b. OWNERSHIP S AMOUNT OF DAMAGE

(1)

L
(31

9 VESSEL! FLOATING PLANT ACCIDENT (Fill in 'ne and cQrrusppni" '"' 'n - see ,nstructlOnsj
a. TYPE OF VESSEL/FLOATING PLANT (CODE) b. TYPE OF COLLISONIMISHAP OCOE)

I, I I

tO ACCIDENT DESCRIPTION (Use aaoitiofl, aier, it 7e;essar"j

ENG FORM 3394, Sep 89 EDITION OF JUL 88 IS OBSOLETE. Pa 1 ul 2 pgs (PfupUileriI CEM'SI



a. (EXPI&O YES dflsWerS In item 13) YES NO a. (CONTINUED) YES NO

CHEMICAL AND PHYSICAL AGENT FACTORS. Did exoosure to 2
E E chemical agents, such as dust.tumes.mists.vapOrS OfDESIGN: Was design of tacilify,workolace O( physic agents, such as, noise.radiation,etc..cofltribUteeqi.ppment a factor? to accident"

INSPECTION/MAINTENANCE Were inspection & mainten-
OFFICE FACTORS. Did office setting Such as. lifting of liceanca pocedures a factor?

furniture.carrylng.stooping,etc..conlribute to the accident?
PERSON'S PHYSICAL CONOmON: In your opinion, was the

SUPPORT FACTORS. Were inappropriate tools/resourcesphysical condition of the person a factor?
provided to properly perform the activity/task?

OPERATING PROCEDURES. Were operating procedures PERSONAL PROTECTIVE EQUIPMENT: Did the improper selection,
a facto;? use or maintenance olrrsonal protective equipment Econtribute to the acc

JOB PRACTICES. Were any fob safet'i/heaIth practices DRUGS/ALCOHOL In your opinion.was drugs or alcohol a factor tonot followed when the accident occurred'? the accident?

HUMAN FACTORS: Did any human factors such as size or
strength of person. etc..contribute to accident' b. WAS A WRITTEN JOB/ACTiVITY HAZARD ANALYSIS COMPLETED

FOR TASK BEING PERFORMED AT TIME OF ACCIDENT?
ENVIRONMENTAL FACTORS: Did heat. cold, dust, sun.

glare. etc.. contribute to the accident?
YES (if yes, attach a copy.) NO

12. TRAINING

a. WAS PERSON TRAINED TO PERFORM ACTIVITY/TASK? b. TYPE OF TRAINING. I c. DATE OF MOST RECENT FORMAL TRAINING.

YES NO CLASSROOM ON JOB
(Month) (Day) (Year)

FULLY EXPLAIN WHAT ALLOWED OR CAUSED THE ACCIDENT; INCLUDE DIRECT AND INDIRECT CAUSES (See ,nstnJcUOn for definition of direct and
indirect causes.) (Use additional paper, if necessary)

a. DIRECT CAUSE

b. INDIRECT CAUSE(S)

14 ACTION(S) TAKEN. ANTICIPATED OR RECOMMENDED TO ELIMINATE CAUSE(S).

DESCRIBE FULLY:

15 DATES FOR ACTIONS IDENTIFiED IN BLOCK 14.

a. BEGiNNING (Mon$hlDay/Yea.r) / / . b. ANTICIPATED COMPLETION (MonthsDay/ Yea.,) /

C. SIGNATURE AND TITLE OF SUPERVISOR COMPLETING REPORT I d. DATE (Mo/DalY,) a. ORGANIZATION IDENTIFIER (0/v. 8r, Sect) 1. OFFICE SYMBOL

CORPS __________________________________________I— / — / —I
CONTRACTOR — / —! I
'6. MANAGEMENT REVIEW (1st).

a. CONCUR b. 0 NON CONCUR C. COMMENTS

SIGNATURE

f

TITLE

1DATE
17 MANAGEMENT REVIEW (2nd- Chief Opvaions, COMstfUClGn, Engineering, etC.)

a. CONCUR b. NON CONCUR c. COMMENTS

SIGNATURE TITLE DATE

18. SAFETY AND OCCUPATIONAL HEALTH OFFICE REVIEW

a. D CONCUR b. NON CONCUR c. ADDITIONAL ACTIONS/COMMENTS.

SIGNATURE TITLE DATE
—

'9 COMMAND APPROVAL
COMMENTS

COMMANDER SIGNATURE DATE

(Reverse u/ ENG Form 3394) Page 2 of 2 pages U.S.G.P0. 1989 -,:
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injured. caused, or contributed to the accident (excluding uninsured
personnel and witnesses). Use of this form for reporting USACE
employee first-aid type injunes not submitted to trte Office of Wortcers'
Compensation Programs (OWCP) shall be at the descretion of the FOA
commander. Please type or print legibly. Appropnate items shall be
marked with an X in box(es). If additional space is needed, provide
the inlonTiation on a separate sheet and attach to the completed form.
Ensure that these instructions ate forwarded with the completed report
to the designated management reviewers indicated in sections 16.
and 17.

INSTRUCTiONS FOR SECTION 1— ACCiDENT
CLASSIFICATION. (Mark All Boxes That Are Applicable.)

a. GOVERNMENT. Mark CIVILIAN box if accident involved
government civilian employee: mark MILITARr box it accident
rivoived U.S. military personnel.

(1) INJURY/ILLNESS/FATALITY — Mark if accident resulted in any
government civilian employee injury, illness, or fatality that
requires the submission of OWCP Forms CA-i (injury),
CA-2 (illness), or CA-6 (fatality) to OWCP; mark if
accident resulted in military personnel lost-time or fatal
irtjwy or illness.

(2) PROPERTY DAMAGE—Mark the appropriate box if accident
resulted in any damage of Si 000 or more to government
property (including motor vehicles).

(3) VEHICLE INVOLVED — Mark it accident involved a motor
vehicle, regardless of whether "INJURY/ILLNESS/FATALITY"
or "PROPERTY DAMAGE are marked.

(4) DIVING ACTIVITY —Mark if the accident involved an ifl-h0u38
USACE diving activity.

b. CONTRACTOR.

(1) INJURY/ILLNESS/FATALITY — Mark if accident resulted in any
contractor lost-time injury/illness or fatality.

(2) PROPERTY DAMAGE — Mark the appropriate box if accident
resulted in any damage of Si000 or more to contractor
properly (including motor vehicles).

(3) VEHICLE INVOLVED — Mark if accident involved a motor
vehicle, regardless of whether 9NJURY/ILLNESSiATAUTy"
or "PROPERTY DAMAGE" are marked.

4) DIVING ACTIVITY— Mark if the accident involved a USAC
Contractor diving activity.

c. PUBLIC.

(1) INJURY/1LLNESS/FATALITy — Mark if accident resulted in
public fatality or permanent total disability. (The OTHER box
will be marked when requested by tite FOA to report an unusual
non-fatal public accident that could result in claims against the
government or as Otherwise directed by the FOA Commander).

(2) VOID SPACE—Make no entry.

(3) VEHICLE INVOLVED — Mark if accident resulted in a fatality to
a member of the public arid involved a motor vehicle,
regardless of whether "INJURYIILLNESS1FATAUTY is marked.

(4) VOID SPACE—Make no entry.

INSTRUCTIONS FOR SECTION 2—PERSONAL
DATA

a. NAME—(MANDATQRY FOR GOVERNMENT ACCIDENTS.
OPTIONAL AT THE DISCRETION OF THE FOA COMMANDER
FOR CONTRACTOR AND PUBLIC ACCIDENTS). Enter last
name, first name, middle initial of person involved.

b. AGE —Enter age.

c. SEX—Mark appropriate box.

d. SOCIAL SECURITY NUMBER—(FOR GOVERNMENT
PERSONNEL ONLY) Enter the social security number (or other
personal identification number if no social security number issued).

e. GRADE—(FOR GOVERNMENT PERSONNEL ONLY) Enter pay
grade. Example: 0-6, E-7; WG-8; WS-12; GS.11; etc.

pay plan, full senes number, anc o0 e, e.;.
Engineer. For military personnel enter the pnmary military
occupational specialty (PMOS), e.g.. 1SA3O or 1 1G50. For
contractor employees enter the ob title assignee to the iri;ured
person, e.g. carpenter, laborer, surveyor, etc.. ,.

g. DUTY STATUS—Mark the appropnate box.
(1) ON DUTY—Person was at duty station during duty hours or

person was away from duty station during duty hours but on
official business at time of the accident.

(2) TDY - Person was on official business, away from the duty
station and with travel orders at time of accident. Line-of-duty
investigation required.

(3) OFF DUTY - Person was not on official business at time of
accidont

h. EMPLOYMENT SIATIJS—(FOR GOVERNMENT PERSONNEL
ONLY) Mark t,e most appropriate box. If "OTHER" is marked.
specity the empfoyment status of the person.

INSTRUCTiON FOR SECTION 3—GENERAL
INFORMATION

a. DATE OF ACCIDENT—Enter the month, day, and year of
accident.

b. TIME OF ACCIDENT—Enter the local time of accident in military
time. Example: 1430 hrs (not 2:30 p.m.).

c. EXACT LOCATION OF ACCIDENT — Enter facts needed to locate
the accident scene. (installation/project name, building number,
street. direction and distance from closest landmark, etc.,).

d. CONTRACTOR NAME
(1) PRIME—Enter the exact name (title of firm) of the prime

contractor.
(2) SUBCONTRACTOR — Enter the name of any subcontractor

involved in the accident

e. CONTRACT NUMBER—Mark the appropriate box to identity it
contract is civil works, military, or other: if OTHER is marked,
specify contract appropriation on line provided. Enter complete
contract number of prime contract, e.g., DACW 09-85-C-0i 00.

f. TYPE OF CONTRACT—Mark appropriate box. NE means
archItect/engineer. If "OTHER" is marked, specify type of contract
on line provided.

g. HAZARDOUS/TOXIC WASTE ACTiVITY (HTW)—MarK the box to
identify the HIW activity being performed at the time of the
accident. For Superfund, DERP, and Installation Restoration
Program (IRP) HTW activities include accidents that occurred
during inventory, predesign, design. and construction. For the
purpose of accident reporting, DERP Formerly Used DoD Site
(FUDS) activities and IRP activities will be treated separately For
Civil W3rks O&M h'TW activities mark the "OTHER" box.

INSTRUCTIONS FOR SECTION 4—CONSTRUCTiON
ACTiVITIES

a. CONSTRUCTION ACTIVITY—Select the most appropnate
construction activity being performed at time of accident irorn te
list below. Enter the activity name and place the corresponcng
code number identified in the box.

CONSTRUCTiON ACTIVI'TY LIST

1. MOBIUZATION
2. SITE PREPARATION
3. EXCAVATION/TRENCNING
4. GRAD1NG (EARTHORK)
5. PIPING/UTILITIES
6, FOUNDATION
7. FORMING
8. CONCRETE PLACEMENT
9. S"tEL ERECTiON

10. ROOFING
11. FRAMING
12. MASONRY
13. CARPENTRY

14. ELECTRICAL
15. SCAFFOLDING/ACCESS
16. MECHANICAL
17. PAINTING
18. EQUIPMENAINTEMAl'(E
19. TUNNELING
20. WAREHOUSING STCP,,
21. PAVING
22. FENCING
23. SIGNING
24. LANDSCAPfNGJ1RPiC.r C".,
25. INSULATiON
26. DEMOUTION



1. GRADER
2. DRAGUNE
3. CRANE ION VESSEL/BARGE)
4. CRANE (TRACKED)
5. CRANE (RUBBER TIRE)
6. CRANE (VEHICLE MOUNTED)
7. CRANE (TOWER)
8. SHOVEL
9. SCRAPER

10. PUMP TRUCK (CONCRETE)
11. TRUCK (CONCRETE/TRANSIT

MIXER)
12. DUMP TRUCK (HIGHWAY)

NOI
FAT
Pm
PPR
LWD

NLW
AFA
NRI

GENERAL. BODY AREA

ARMNRIST

TRUNK, EXTERNAL
MUSCULATURE

13. DUMP TRUCK (OFF HIGHWAY)
14. TRUCK (OTHER)
15. FORKLIFT
16. BACKHOE
17. FRONT-END LOADER
18. PILE DRIVER
19. TRACTOR (UTILITY)
20. MANLIFT
21. DOZER
22. DRILL RIG
23. COMPACTORIVIBRATORY

ROLLER
24. OThER

CODE BODY PART NAME

AB ARM AND WRIST
AS ARM OR WRIST

81 SINGLE BREAST
B2 BOTH BREASTS
B3 SINGLE TESTICLE
BA BOTH TESTICLES
BA ABDOMEN
BC CHEST
BL LOWER BACK
BP PENIS
BS SIDE
BU UPPER BACK
BW WAIST
BZ TRUNK OThER

Cl SINGLE EAR INTERNAL
C2 BOTH EARS INTERNAL
C3 SINGLE EYE INTERNAL
C4 BOTH EYES INTERNAL
CB BRAIN
CC CRANIAL BONES
CD TEETH
CJ JAW
CL THROAT, LARYNX
CM MOUTH

LEG, HIP. ANKLE.
BUTTOCK

'.—'.

CR THROAT. OThER
CT TONGUE
CZ HEAD OThER INTERNAL

EB BOTH ELBOWS (P3163 14
ES SINGLE ELBOW

Fl
F2
F3
F4
F5
F5
ff7
F8

31
32
33
34

FIRST FINGER
BOTH FIRST FINGERS
SECOND FINGER
BOTH SECOND FINGERS
THIRD FINGER
BOTH THIRD FINGERS
FOURTH FINGER
BOTH FOURTH FINGERS

GREAT TOE
BOTH GREAT TOES
TOE OTHER
TOES OTHER

EYE EXTERNAL
BOTH EYES EXTERNAL
EAR EXTERNAL
BOTh EARS EXTERNAL
CHIN
FACE
NECK/THROAT
MOUTWLIPS
NOSE
SCALP

BOTH KNEES
KNEE

LB BOTH LEGSIHIPS/
ANKLESBUTrOCKS

LB SINGLE LEG/HIP
ANKLE/BUTTOCK

MB BOTH HANDS
MS SINGLE HAND

PB BOTH FEET
PS SINGLE FOOT

Ri SINGLE COLLAR BONE
R2 BOTH COLLAR BONES
R3 SHOULDER BLADE
R4 BOTH SHOULDER BLADES
RB
RS
RV
AZ

RIB
STERNUM (BREAST BONE)
VERTEBRAE (SPINE: DISC)
TRUNK BONES OTHER

SB BOTH SHOULDERS
SS SINGLE SHOULDER

BOTH THUMBS
SINGLE THUMB

LUNG. SINGLE
LUNGS, BOTH
KIDNEY. SINGLE
KIDNEYS, BOTH
HEART
LIVER
REPRODUCTIVE ORGANS
STOMACH
INTESTINES
TRUNK. INTERNAL; OTHER

b. TYPE OF CONSTRUCTION EQUIPMENT—Select the equipment
involved in the accident from the list below. Enter the name and
place the corresponding code number identified in the box. If
equipment is not induded below, use code 24, MOTHER. and write
in specific type of equipment.

CONSTRUCTION EQUIPMENT
ELBOW

FINGER

TOE

HEAD. EXTERNAL

KNEE

Hi
H2
H3
H4
MC
HF
HK
MM
MN

MS

KB
KS

INSTRUCTiONS FOR SECTION 5—INJURY/ILLNESS
INFORMATiON

a. SEVERITY OF INJURY / ILLNESS - Seterence para 2-10 of USACE
Suppl 1 tO AR 385-40 and enter code and description from list below.

NO INJURY
FATALITY

PERMANENT TOTAL DISABIU'rY
PERMANENT PARTIAL DISABIUTY
LOST WORKDAY CASE INVOLVING DAYS AWAY

FROM WORK
RECORDABLE CASE WITHOUT LOST WORKDAYS
RECORDABLE FIRST AID CASE
NON-RECORDABLE INJURY

b. ESTIMATED DAYS LOST— Enter the estimated number of
workdays the person will lose from work.

c ESTIMATED DAYS HOSPITALIZED—Enter the estimated number
of workdays the person will be hospitalized.

d. ESTIMATED DAYS RESTRICTED DUTY—Enter the estimated
number of workdays the person, as a result of the accident, will not
be able to perform all of their regular duties.

e. BODY PART AFFECTED—Select the most appi'opnate primary
and when applicable, secondary body part affected from the list
below. Enter body part name on line and place the corresponding
code letters identifying that body part in the box.

HAND

FOOT

TRUNK. BONES

SHOULDER

TRUNK, INTERNAL ORGANS

HEAD. INTERNAL

THUMB TB
TB

VI
V2
V3
V4
VH
VL
VA
VS
w
Vz

NATURE OF INJURY/ILLNESS - Select the most appropnate nature
of injury / illness from the list below. This nature of injury / illness
shall correspond to the primary body part selected lii 5e, above.
Enter the nature of injury / illness name on the line and place thc
corresponding CODE letters in the box provided.



The injury or condition selected below must be caused by a specific
incident or event which occurred dunngasingle work day or shift.

GENERAL NATURE NATURE OF INJURY
ATEGORY CODE NAME

TA AMPUTATiON
TB BACK STRAIN.
TC CONTUSION: BRUISE;

ABRASION
TO DISLOCATION
IF FRACTURE
TH HERNIA
TX CONCUSSION
IL LACERATION. CUT
IP PUNCTURE
IS STRAIN, MULTIPLE
TU BURN, SCALD. SUNBURN
TI TRAUMATIC SKIN DISEASES!

CONDITiONS
INCLUDING DERMATITIS

TR TRAUMATIC RESPIRATORY
DISEASE

TO TRAUMATIC FOOD POISONING
TIN TRAUMATIC TUBERCULOSIS
TX TRAUMATIC VIROLOG1CAL/

INFEcTIvE/PAAAsmC DISEASE
Ti TRAUMATIC CEREBRAL VASCULAR

CONDITION/STROKE
12 TRAUMATIC HEARING LOSS
13 TRAUMATIC HEART CONDITION
T4 TRAUMATIC MENTAL DISORDER:

STRESS; NERVOUS CONDITION
TB TRAUMATIC INJURY — OTHER

(EXCEPT DISEASE. ILLNESS)

A nontraumatle physiological harm or loss of capacity produced by
systemic infection; continued or repeated stress or strain; exposure to
toxins, poisons, fumes, etc.; or other continued and peated
posures to conditions of the work environment over a Iongperiod of
time. For practical purposes, an occupational illness/disease or
disability is any reported condition which doses not meet the definition
of traumatic injury or disability as described above.

GENERAL NATURE NATURE OF INJURY
CATEGORY CODE NAME

'iON-TPAUMATIC ILLNESS/DISEASE OR DISABILITY

RA ASBESTOSIS
RB BRONcHmS
RE EMPHYSEMA
RP PNEUMOCONIOSIS
AS SIUCOSIS
A9 RESPIRATORY DISEASE. OThER

VB BRUCELLOSIS
VC COCCIDIOMOSIS
VF FOOD POISONING
VH HEPATITIS
VU MALARIA
VS STAPHYLOCOCCUS
V TUBERCULOSIS
VB VIROt,00ICAIJ1NFECTIVE/

PARASmC —OTHER

DA ARTHRITIS, BUASmS
08 BACK STRAIN. BACK SPRAIN
DC CEREBRAL VASCULAR coNDmotl:

STROKE
DO ENDEMIC DISEASE (OTHER

THAN CODE TYPES R&S)
DE EFFECT OF ENVIRONMENTAL

CONDITION
OH HEARING LOSS
DK HEART CONOmoN
DM MENTAL DISORDER. EMOTIONAL

STRESS NERVOUS CONDITION
DR RADIATION
DS STRAIN, MULTiPLE
DU ULCER
DV OTHER VASCULAR CONDITIONS
09 DISABIUTY. OTHER

J.S. GOVERNMENT PRINflNG OFFICE 1993-758-900

GENERALNATIJRE
CATEGpy CODE NAME

SB BIOLOGICAL * '31 4SC CHEMICAL
S9 DERMATITIS, UNCLASSIFIED

g. TYPE AND SOURCE OF INJURY/ILLNESS (CAUS) Type and Source
Codes are used to describe what caused the incident. The Type
Coøe stands for an ACTION and the Source Code for an OBJECT
or SUBSTANCE. Together, they form a bnef description of how the
incident occurred. Where there are two different sources, code the
initiating source of the incident (see example 1, below). Examples:

(1) An employee tripped on carpet and struck his head on a desk.
TYPE: 210 (fell on same level) SOURCE: 0110 (walking/wOfidrig

surface)
NOTE; This example would NOT be coded 120 (Struck agairtst) arid 0140 (furniture).

(2) A Park Ranger contracted dermatitis from contact with poison ivy/
oak.

TYPE: 510 (contact) SOURCE: 0920 (plant)

(3) A lock and darn mechanic punctured his finger with a metal sliver
while grinding a turbine blade.
TYPE: 410 (punctured by) SOURCE: 0830 (metal)

(4) An employee was driving a government vehicle when it was struck
by another vehicle..
TYPE: 800 (traveling in) SOURCE: 0421 (government-owned

velucleas dnves')
NOTE:The Type Code 800. lravellng In' is different from the other type codes in
that its function is not to identify factors contributing to the inury orfataIit but rather
to collect data on the type of vehicle the employs. was operating oriraveting in at
the time of the incident.

Select the most ippropflate TYPE and SOURCE identifier from the list
below and enter the name on the line and the corresponding code in
the appropriate box.

CODE TYPE OF INJURY NAME

STRUCK
0110 STRUCK BY
0111 STRUCK BY FAWNG OBJECT
0120 STRUCK AGAINST

FELL SUPPED. TRIPPED
0210 FELL ON SAME LEVEL
0220 FELL ON DIFFERENT LEVEL
0230 SUPPED. TRIPPED (NO FALL)

CAUGHT
0310 CAUGHT ON
0320 CAUGHT IN
0330 CAUGHT BETWEEN

PUNCTURED. LACERATED
0410 PUNCTURED BY
0420 CUT BY
0430 STUNG BY
0440 BITTEN BY

CONTACTED
Oslo CONTACTED WITH (INJURED PERSON MOViNG)
0520 CONTACTED BY (OBJECT WAS MOVING)

EXERTED
0610 UFTED. STRAINED BY (SINGLE ACTION)
0620 STRESSED BY (REPEATED ACTION)

EXPOSED
0710 INHALED
0720 INGESTED
0730 ABSORBED
0740 EXPOSED TO

0800 IRA VEUNG IN

SOURCE OF INJURY NAME

BUILDING OR WORKING AREA
WALKINGIWORKING SURFACE

(FLOOR, STREET. SIDEWAUCS. ETC)
STAIRS, STEPS
LADDER
FURNITURE. FURNISHINGS. OFFICE EQUIPMENT
BOILER. PRESSURE VESSEL
EQUIPMENT LAYOUT (ERGONOMIC)
WINDOWS. DOORS
ELECTRICITY

fRAUMAT1C INJURY OR
DISABIUTY

SKIN DISEASE
OR CONDITION

RESPIRATORY DISEASE

VIROLOGICAL INFECTIVE
& PARASmc DISEASES

DISABIUTY, OCCUPATIONAL

CODE

0100
0110

0120
0130
0:40
0150
3160
n,
3:53



ENVIRONMENTAL CONDITION
TEMPERAThRE EXTREME (INDOOR)
WEATHER (ICE, RAIN, HEAT, ETC.)
FIRE. FLAME. SMOKE (NOT TOBACCO)
NOISE
RADIATION
LIGHT
VENTiLATION
TOBACCO SMOKE
STRESS (EMOTIONAL)
CONFINED SPACE

MACHINE OR TOOL
HAND TOOL (POWERED: SAW, GRINDER, ETC.)
HAND TOOL (NONPOWERED)
MECHANICAL POWER TRANSMISSION APPARATUS
GUARD. SHIELD (FIXED, MOVEABLE, INTERLOCK)
VIDEO DISPLAY TERMINAL
PUMP. COMPRESSOR. AIR PRESSURE TOOL
HEATING EQUIPMENT
WELDING EQUIPMENT

VEHICLE
AS DRIVER OF PRIVATELY OWNED/RENTAL VEHICLE
AS PASSENGER OF PRIVATELY OWNED/RENTAL VEHICLE
DRIVER OF GOVERNMENT VEHICLE
PASSENGER OF GOVERNMENT VEHICLE
COMMON CARRIER (AIRLINE. BUS, ETC.)
AIRCRAFT (NOT COMMERCIAL)
BOAT. SHIP, BARGE

MATERIAL HANDLING EQUIPMENT
EARThMOVER (TRACTOR. BACKHOE. ETC.)
CONVEYOR (FOR MATERIAL AND EQUIPMENT)
ELEVATOR, ESCALATOR. PERSONNEL HOIST
HOIST. SUNG CHAIN, jACK
CRANE
FORKLIFT
HANDIRUCK, DOLLY

DUST. VAPOR. ETC.
DUST (SILICA. COAL ETC.)
FIBERS
ASBESTOS
GASES
CARBON MONOXIDE
MIST, STEAM, VAPOR, FUME
WELDING FUMES
PARTICLES (UNIDENTiFIED)

CHEMICAL PLASTIC. ETC.
DRY CHEMICAL—CORROSIVE
DRY CHEMICAL—TOXIC
DRY CHEMICAL—EXPLOSIVE
DRY CHEMICAL—FLAMMABLE
UOUID CHEMICAL—CORROSIVE
LIQUID CHEMICAL—TOXIC
LIQUID CHEMICAL—EXPLOSIVE
UQUID CHEMICAL—FLAMMABLE
PLASTIC
WATER
MEDICINE

INANIMATE OBJECT
BOX, BARREL ETC.
PAPER
METAL ITEM. MINERAL
NEEDLE
GLASS
SCRAP. TRASH
WOOD
FOOD
CLOTHING. APPAREL SHOES

ANIMATE OBJECT
DOG
OTHER ANIMAL
PLANT
INSECT
HUMAN (VIOLENCE)
HUMAN (COMMUNICABLE DISEASE)
BACTERIA, VIRUS (NOT HUMAN CONTACT)

PERSONAL PROTECTIVE EQUIPMENT
PROTECTIVE CLOTHING, SHOES. GLASSES. GOGGLES
RESPIRATOR. MASK
DIVING EQUIPMENT
SAFETY BELT, HARNESS
PARACHUTE

INSTRUCTIONS FOR SECTION 6 — PUBLIC
FATALITY

a. ACTIVITY AT TIME OF ACCIDENT — Select the activity being
performed at the time of the accident from the list below. Enter the
activity name on the line and the corresponding number in the box.
If the activity performed is not identif led on the list, select from me
most appropriate primary activity area (water related, non-water
related or other activity), the code number for Other, and wnte in
the activity being performed at the time of the accident.

WATER RELATED RECREATION

23. Sports/summer (baseball, football.
etc.)

24. Spons/winter (skung, sledding,
snowmobiling etc.)

25. Cycling (bicycle, motorcycle.
scooter)

26. Gliding
27. Parachuting
28. Other non-water related

b. PERSONAL FLOTATION DEVICE USED — If fatality was water.
related was the victim wearIng a person flotation devIce? Mark tr
appropriate box.

INSTRUCTIONS FOR SECTION 7—MOTOR VEHICLE
ACCIDENT

a. TYPE OF VEHICLE—Mark appropriate box for each vehicle
involved. If mare than one vehicle of the same tvoe is involve:
mark both halves of the appropriate box. USACE vehicle(s)
involved shall be marked in left half of appropriate box.

b. TYPE OF COLLISION—Mark appropriate box.

c. SEAT BELT — Mark appropriate box.

INSTRUCTIONS FOR SECTION 8—PROPERTY!
MATERIAL INVOLVED

a. NAME OF ITEM — Describe all property involved in accident.
Property/material involved means material which is damagec
whose use or misuse contributed to the accident. Include the
name, type, model: also include the National Stock Number
whenever applicable.

b. OWNERS1-IlP — Enter ownership for each item listed. (Enlei
the following: USACE; OTF-IER GOVERNMENT; CONTRAC"
PRIVATE)

C. S AMOUNT OF DAMAGE—Enter the total estimated dollar —
of carnage (parts and labor), if any.

1000
1010
1020
1021

1030
1040

t2t.3/c9

1. Sailing

2. Boating—powered
3. Boating—unpowered
4. Water skiing
5. Fishing from boat
6. Fishing from bank dock or pier
7. Fishing while wading
8. Swimming/supervised area

9. Swimming/designated area
10. Swimming/other area
It. Underwater activities (skin diving,

scuba. etc.)
12. Wading
13. Attempted rescue
14. Hunting rrom ooat
15. Other

0200
0210
0220
0230
0240
0250
0260
0270
0271
0280
0290

0300
0310
0320
0330
0340
0350
0360
0370
0380

0400
0411
0412
0421
0422
0430
0440
0450

0500
0510
0520
0530
0540
0550
0551
0560

0600
0610
0620
0621
0630
0631
0640
0641
0650

0700
0711
0712
0713
0714

0721
0722
0723
0724
0730
0740
0750

0800
0810
0820
0830
0831
0840
0850
0860
0870
0880

0900
0911
0912

0920
0930
0940
0950
0960

NON-WATER RELATED RECREATION

16. Hiking and walking
17. Climbing (general)
18. Camping/picnicking authorized

area
19. Camping/picnicking unauthorized

area
20. Guided tours
21. Hunting
22. Playground equipment

29. Unlawful acts (tights, riots,
vandalism. etc.)

30. Food preparation/serving
31. Food consumption
32. Housekeeping

OTHER ACTIVITIES

33. Sleeping
34. Pedestrian struck by vehicle
35. Pedestrian other acts
36. Suicide
37. "Other" activities



'' L)\ ON 9—VESSEL/
FLOATING PLANT ACCIDENT

a. TYPE OF VESSEL/FLOATING PLANT—Select the most
appropriate vessel/floating plant from list below. Enter name and
place corresponding number in box. If item is not listed below,
enter item number for MOTHER and wnte in specific type of vessel/
floating plant.

VESSEL/FLOATING PLANTS

b. COLLISION/MISHAP—Select from the list below the object(s) that
contnbuted to the accident or were damaged in the accident.

COLUSION/MISHAP

INSTRUCTIONS FOR SECTION 10—ACCIDENT
DESCRIPTION

DESCRIBE ACCIDENT—Fully describe the accident. Give the
sequence of events that describe what happened leading up to and
including the accident. Fully identify personnel and equipment involved
and their role(s) in the accident. Ensure that relationships between
personnel and equipment are clearly specified. Continue on blank
sheets it necessary and attach to this report.

INSTRUCTIONS FOR SECTION 11—CAUSAL
FACTORS

a. Review thoroughly. Answer each question by marking the
appropriate block. If any answer is yes. explain in item 13 below.
Consider, as a minimum, the following:

1) DESIGN—Did inadequacies associated with the building or
work site play a role? Would an improved design or layout of
the equipment or facilities reduce the likelihood of similar
accidents? Were the tools or other equipment designed and
intended for the task at hand?

2) INSPECTION/MAINTENANCE—Did inadequately or
improperly maintained equipment, tools, workplace, etc. create
or worsen any hazards that contributed to the accident? Would
better equipment, facility, work site or work activity inspections
have helped avoid the accident?

3) PERSONS PHYSICAL coNomoN—Do you feel that the
accident would probably not have occurred if the employee
was in good physical condition? If the person involved in the
accident had been in better physical condition, would the
accident have been less severe or avoided altogether? Was
over exertton a factor?

4) OPERATING PROCEDURES—Did a lack of or inadequacy
within established operating procedures contribute to the
accident? Did any aspect of the procedures introduce any
hazard to, or increase the risk associated with the work
process? Would establishment or improvement of operating
procedures reduce the likelihood of similar accidents?

5) JOB PRACTICES—Were any of the provisions of the Safety
and Health Requirements Manual (EM 385-1.1) violated? Was
the task being accomplished in a manner which was not in
compliance with an established job hazard analysis or activity
hazard analysis? Did any established job practice (including
EM 385.1-1) fail to adequately address the task or work
process? Would better job practices improve the safety of the
task?

6) HUMAN FACTORS —Was the person under undue stress
(either internal or external to the job)? Did the task tend toward
overloading the capabilities of the person; i.e.. did the job
require tracking and reacting to many external inputs such as
displays, alarms, or signals? Did the arrangement of the
workplace tend to interfere with efficient task performance? Did
the task require reach, strength, endurance, agility, etc.. at or
beyond the capabilities of the employee? Was the work
environment ill-adapted to the person? Did the person need
more training, experience, or practice in doing the task? Was
the person inadequately rested to perform safely?

7) ENVIRONMENTAL FACTORS — Did any factors such as
moisture, humidity, rain, snow, sleet, hail, ice, fog, cold, heat.
sun, temperature changes, wind, tides, floods, currents, dust,
mud, glare, pressure changes, lightning, etc.. play a part in the
accident?

8) CHEMICAL AND PHYSICAL AGENT FACTORS — Did
exposure to chemical agents (either single shift exposure or
long-term exposure) such as dusts, fibers (asbestos. etc.),
silica, gases (carbon monoxide, chlorine, etc.,). mists, steam,
vapors, fumes, smoke, other particulates. liquid or dry
chemicals that are corrosive, toxic, explosive or flammable, by-
products of combustion or physical agents such as noise,
ionizing radiation, non-ionizing radiation (UV radiation created
dL.'rng welding, etc.) contribute to the accident/incident?

9) OFFICE FACTORS—Cia the fact that the accident occurred in
an office setting or to an office worker have a bearing on its
cause? For example, office workers tend to have less
experience and training in performing tasks such as lifting
office furniture. Did physical hazards within the off ice
environment contribute to the hazard?

(10) SUPPORT FACTORS—Was the person using an improper
tool for the job? Was inadequate time available or utilized to
safely accomplish the task? Were less than adequate
personnel resources (in terms of employee skiils, number of
workers, and adequate supervision) available to get Inc lob
done property? Was funding available, utilized, and atisquate
to provide proper tools, equipment, personnel, site preparatiin.
etc?

(11) PERSONAL PROTECTiVE EQUIPMENT—Did the person tail
to use appropriate personal protective equipment (glove. eve
protection, hard-toed shoes, respirator, etc.) for the task or
environment? Did protective equipment provided or won' 1a1 to
provide adequate protection from the hazard(s)? Did laCi' t .r
inadequate maintenance of protective gear contribute o
accident?

(12) DRUGS/ALCOHOL—Is there any reason to believe tre
person's mental or physical capabilities, judgement. etc ee
impaired or altered by the use of drugs or alcohol" C-; er
the effects of prescription medicine and over the cni.f
medications as well as illicit drug use. Consider the eic -'
drug or alcohol induced "hangovers.

b. WRITTEN JOB/ACTIVITY HAZARD ANALYSIS — W.s . -
Job/Activity Hazard Analysis completed for the task beng
performed at the time of the accident? Mark the approcr'c.. '
one was performed, attach a copy of the analysis to me

1. ROW BOAT
2. SAIL BOAT
3. MOTOR BOAT
4. BARGE
S. DREDGEIHOPPER
6. DREDGE/SIDE CASTING

7. DREDGEJDIPPER
8. DREDGE/CLAMSHELL BUCKET
9. DREDGE/PIPE LINE

10. DREDGE/DUSTPAN
11. 1'JG BOAT
12. OTHER

I. COWSION W/OTHER
VESSEL

2. UPPER GUIDE WALL
3. UPPER LOCK GATES
4. LOCK WALL
5. LOWER LOCK GATES
6. LOWER GUIDE WALL

7. HAULAGE UNIT
8. BREAKING TOW
9. TOW BREAXING UP

10. SWEPT DOWN ON DAM
11. BUOY1OLPHIN/CELL
12. WHARF OR DOCK
13. OTHER

INSTRUCTIONS FOR SECTION 12—TRAINING

a. WAS PERSON TRAINED TO PERFORM ACTIVlTY/T'.Si' -
the purpose of this section "trained means the person "et
provided the necessary information (either formal andir . C

(OJT) training) to competently perform the activity/tasl '
and healthful manner.

b. TYPE OF TRAINING—Mark the appropriate box that •'.:
indicates the type of training; (classroom or on-the-lobi
injured person received before the accident happenec

c. DATE OF MOST RECENT TRAINING—Enter the mo
year of the last formal training completed that coverec
task being performed at the time of the accident.



NSTRUCTIONS FOR SECTION 13—CAUSES

a. DIRECT CAUSES—The direct cause is that single factor wnich
most directly lead to the accident. See examples below.

b. NOIRECTCAUSES—lndirect causes are those factors which
contributed to but citi not directly initiate the occurrence of the
accident.

Examples for section 13:

a. Employee was dismantling scaffold and fell 12 feet from unguarded
opening.
Direct cause: failure to provide fall protection at elevation.
Indirect causes: failure to enforce USACE safety, requirements;
improper traininglmotivation of employee (possibility that employee
was not knowledgeable of USACE fall protection requirements or
was lax in his attitude towards safety); failure to ensure provision of
positive fall protection whenever elevated; failure to address fall
protection during scaffold dismantling in phase hazard analysis.

b. Private citizen had stopped his vehicle at intersection for red light
when vehicle was struck in rear by USACE vehicle. (note USAGE
vehicle was in proper/safe working condition).
Direct cause: failure of USACE driver to mailtain control of and
stop USACE vehicle within safe distance.
Indirect cause: Failure of employee to pay attention to driving
(defensive driving).

INSTRUCTIONS FOR SECTION 14—ACTION TO
ELIMINATE CAUSE(S)

DESCRIPTION—Fully describe all the actions taken, anticipated, and
recommended to eliminate the cause(s) and prevent reoccurrence of
similar accidents/illnesses. Continue on blank sheets of paper if
necessary to fully explain and attach to the completed report form.

INSTRUCTiONS FOR SECTION 15—DATES FOR
ACTION

a. BEGIN DATE—Enter the date when the corrective action(s)
identified in Section 14 will begin.

b. COMPLETE DATE—Enter the date when the corrective action(s)
identified in Section 14 will be completed.

c. TITLE AND SIGNAT'JRE—Enter the title and signature of
supervisor completing the accident report. For a GOVERNMENT
employee accident/illness the immediate supervisor will complete
and sign the report. For PUBLIC accidents the USAGE Prolect
Manager/Area Engineer responsible for the USACE property where
the accident happened shall complete and sign the report. For
CONTRACTOR accicants the Contractors ;roect manager shall
complete ard sign the report and provide to the USACE supervisor
responsible for oversight of that contractor activity. This USACE
Supervisor shall also sign the report. Upon entering the information
required in 15.d. 15.e and 15.f below, the responsible USACE
supervisor shall forward the report for management review as
indicated in Section 16.

d. DATE SIGNED — Enter the month, day, arid year that the report
was signed by the responsible supervisor.

e. ORGANIZATION NAME — For GOVERNMENT employee accidents
enier the USACE organization name (Division. Branch. Section,
etc.) of the injured employee. For PUBLIC accidents enter the
USACE organization name for the person identified in block 15.c.
For CONTRACTOR accidents enter the USACE organization name
for the USACE office responsible for providing contract
administration oversight.

f. OFFICE SYMBOL—Enter the :est comoete USACE Cfe
Symbol for me USACE organiz.ton identified ri block 15.e.

INSTRUCTIONS FOR SECTION 16— MANAGEMENT
REVIEW (1st)

151 REVIEW—Each USACE FOA shalt determine who wilt provide
1st management review. The responsible USACE supervisor in
section 15.c shalt forward the completed report to the USACE office
designated as the 1st Reviewer by the FOA. Upon receipt, the
Chief of the Office shall review the completed report, mark the
appropriate box, provide substantive comments, sign, date, and
forward to the FOA Staff Chief (2nd review) for review and
comment.

INSTRUCTIONS FOR SECTION 17— MANAGEMENT
REVIEW (2nd)

2ND REVIEW—The FOA Staff Chief (i.e., FOA Chief of Construction,
Operations, Engineering, Planning, etc.) shall mark the appropnate
box, review the completed report, provide substantive comments, sign,
date, and return to the FOA Safety and Occupational Health Office.

INSTRUCTIONS FOR SECTION 18—SAFETY AND
OCCUPATIONAL HEALTH REVIEW

3RD REVIEW—The FOA Safety and Occupational Health Office shalt
review the completed report, mark the appropriate box, ensure that
any inadequacies, discrepancies, etc, are rectified by the responsible
supervisor and management reviewers, provide substantive
comments, sign, date and forward to the FOA Commander for review,
comment, and signature.

INSTRUCTION FOR SECTION 19—COMMAND
APPROVAL

4Th REVIEW—The FOA Commander shall (to include the person
designated Acting Commander in his absence) review the completed
report, comment it required, sign, date, and forward the report to' the
FOA Safety and Occupational Health Office. Signature authority shall
not be delegated.
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