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1.0 Introduction

This section of the Removal Action Health and Safety Plan (RAHSP)
document defines general applicability and general
responsibilities with respect to compliance with Health and
Safety programs.

The following RAHSP will be utilized and modified as necessary in
order to minimize and prevent exposures to hazardous substances
and conditions related to the lead contaminated soil remediation
in Building 31 at the New London Naval Submarine Base, Groton,
Connecticut. -

In addition to this plan attention will be made to the pertinent
provisions of the U.S. Corps of Engineers Safety and Health
Requirements Manual EM 385-1-1 and the applicable government CFR
clauses. All project personnel will be required to thoroughly
review the contents of the plan and to strlctly adhere to the
policies and procedures listed herein.

1.1 Scope and Applicability of the Site Health and Safety
Plan

The purpose of this Site Health and Safety Plan is to define
the requirements and designate protocols to be followed at
the Site during investigation and remediation activities.
Applicability extends to all Government employees,
contractors, subcontractors, and visitors.

All personnel on site, contractors and subcontractors
included, shall be informed of the site emergency response
procedures and any potential fire, explosion, health, or
safety hazards of the operation. This HASP summarizes those
hazards in table 3.1 and defines protective measures planned
for the site.

This plan must be reviewed and an agreement to comply with
the requirements must be signed by all personnel prior to
entering the exclusion zone or contamination reduction zone,

During development of this plan consideration was given to
current safety standards as defined by EPA/OSHA/NIOSH,
health effects and standards for known contaminants, and
procedures designed to account for the potential for
exposure to unknown substances. Specifically, the following
reference sources have been consulted:



o OSHA 29 CFR 1910.120 and EPA 40 CFR 311

o U.S. EPA, OERR ERT Standard Operating Safety
Guides
o) NIOSH/OSHA/USCG/EPA Occ. Health and Safety
Guidelines
o (ACGIH) Threshold Limit Values
o NIOSH Pocket Guide to Chemical Hazards
o) Navy/Marine Corps Installation Restoration

Manual (FEB 92)

2.0 Safety Management Structure

The following safety management structure will be utilized for
the implementation, administration, monitoring and conductance of
the RAHSP.

2.1 Principal in Charge

The principal in charge of this project is Victoria Schopp.
She is responsible for the overall completion of the
contract. The principal in charge has the responsibility of
securing an outside certified industrial hygienist and site
health and safety officer for the development and
implementation of this plan. The principal is also
responsible for organizing a CQC staff to ensure the
integrity and quality of the work performed. The principal
in charge has the authority to stop all work at any time
should the safety of the project personnel be compromised.

2.2 Certified Industrial Hvgienist (CIH)

FNG Ehvironmental, Inc., is providing Gerald Schwartz to
perform the industrial hygiene on this project. Primary
duties of the CIH will include:

A, Review of all background data provided on the project

B. Preparation and/or review and approval of the RAHSP.

C. RAHSP implementation through the Site Safety énd Health
Officer,

D. Approval of all RAHSP modifications

E. Authority to stop all work at any time should the

safety of the project personnel be compromised



2.3 Site Safety and Health Officer (SSHO)

The Site Safety and Health Officer (SSHO) for this project
is Richard Groves. The alternate is Michael Fulmer. Both are
from FNG Environmental, Inc., in Annapolis, MD. The SSHO
will assume on-site responsibility for the RAHSP. The SSHO
will monitor and maintain quality assurance of the plan
until project completion. The SSHO will monitor all project
operations to ensure they are being conducted in accordance
with the contents of the RAHSP. Principle duties of the
SSHO will include: : .

A. Review of all background data provided on the project.

B. Implementation, administration, enforcement and
monitoring of the RAHSP at the site level

C. Review of all project activity reports, inspection
reports, air monitoring reports and personnel training
records ' '

D. To notify the CIH when changes in the RAHSP are
necessary.

E. Conduct the required on-site training and safety
meetings.

F. Provide a one day site specific seminar prior to job
commencement

G. The SSHO has the authority to stop all work at any time
should the safety of the project personnel be
compromised.

H. In addition to the above mentioned duties, the SSHO

will perform the duties of the Site Safety and Health
Supervisor when on-site.

I. Personnel and Ambient Air Monitoring Procedures

J. Determination of Personal Protective Equipment Levels
to be used by project personnel



2.4 Qualitv Control Manager (QCM)

The CQOM will operate independently from the health and
safety organization and will report only to the Principal in
Charge and the government. The QCM will also be the project
superintendent. The QCM will monitor and maintain quality
assurance of the plan until project completion. The QC
organization will also be responsible for quality of all
‘documentation produced with regard to this cleanup
operation, Complete responsibilities of the QC staff are
outlined in the QC plan,

2.5 Health & Safety Technician (HST)

The HST will be a contractor employee, who will receive
additional site specific health & safety monitoring :
procedure training. The HST will assist the SSHO when the
SSHO is unable to perform all assigned duties necessary, due
to multiple tasks running concurrently. For example:
‘monitoring personnel inside Hot Zone while having to perform
perimeter monitoring, :

All resumes for the safety personnel are located in Appendix
A,

3.0 Project Description

The remediation of lead contaminated soil inside Building 31, New
London Naval Submarine Base, Groton, Connecticut, requires the
excavation and stabilization of the soil prior to placing the
soil back into the excavation. This work will all be performed
within Building 31. The work also includes removal, screening,
and cleaning of the concrete floor prior to disposal.

Some of the ground surrounding the building has also been
contaminated with lead. This soil will be excavated and disposed
at a hazardous waste landfill, ~

The project also includes the installation of a new concrete
floor, plumbing, and lightning ground system within the building.
Construction outside the 'building includes the demolition of a
small building addition and the installation of new sewer lines
and manholes.



4.0 Hazard Ass sment

The purpose of this section is to provide an analysis of the
chemical and physical hazards associated with the activities
required for the performance of this project. The hazard-
assessment includes an analysis of hazards for each definable
feature of work and the proposed solution or safequard for each
hazard. The company Hazard Communication Program is included in
Appendix B.

‘4,1 Chemical Hazards

The contaminants identified in the soil samples from the
site include metals, polycyclic aromatic hydrocarbons (PAH),
chlorinated phenolic compounds, phthalate esthers, and
pesticides. The concentrations of organic compounds are
below 500 ug/kg except for some PAH compounds with
concentrations as high as 1500 ug/kg. Mobile volatile
compounds were found in concentrations less than 40 ug/kg
.except acetone which was found up to 130 ug/kg.

Metals with concentrations that exceed background levels in
soil include antimony, lead, mercury, and zinc. Metals that
exceed maximum concentration levels in groundwater include
beryllium, lead, mercury, and nickel. Hazardous
concentrations of lead based on TCLP analysis are known to
exist. The following sections contain information about the
chemicals of concern used or found as contaminants in
hazardous concentrations in and around Building 31.

Material Safety Data Sheets (Appendix D) for the following
list of materials will be maintained at worksite and .
distributed to all employees. The list includes known
contaminants in the soil and all products used at the site.
Employees will be required to sign an acknowledgement that
they received MSDS sheets.



Product or Materia!

Inorganic lead
Carbon monoxide
Sulfuric acid
Portland cement
Automotive gasoline

Diesel fuel

Ethylene glycol

Use of product or source of material

Hazardous concentrations of
contaminant in soil

Potential for hazardous
concentrations in building atmosphere

Typical acid used in lead-acid
batteries

Used as a constructioﬁ material. and
for stabilization of lead
contaminated soil

Fuel for vehicles and equipment

Fuel for equipment and machinery

Engine coolant and antifreeze for
vehicles and machinery

4,1.1 Inorganic Lead

Based on the nature of the work to be performed to

remediate the lead contaminated soil at Building 31,
the potential exists for workers to inhale or ingest
lead and other heavy metals as airborne particulate.

The exposure to airborne lead within the work area will
be greatly reduced by minimizing the generation of dust
within in the building. This will be done by careful
handling of materials and misting dry materials with

water.,

The potential for ingestion of lead is greatest through
the contact of contaminated hands, food and tobacco
products with the mouth. This will be prevented by the
proper use of personal protective equipment, proper

work practices,

The lead standard from 29 CFR,
Employees will be verbally informed of

in Appendix C.

and decontamination procedures,

Part 1926.62 is included

the contents of Appendices A and B of the standard.
Employees will also be required to sign an

acknowledgement that they received verbal communication
of the lead standard. '
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The following table is a summary of the health and
safety information about lead.

Inorganic lead

Phase of work:

» Excavation
Stabilization
Decontamination
Construction

Action Level - OSHA 8 hr TWA: 30 ug/m

Routes of entry:
Inhalation, ingestion, skin and/or eye contact.

Symptoms:
Weakness, lassitude, insomnia, facial pallor,
anorexia, low weight, malnutrition, abdominal .
pain, colic, anemia, gingival lead line, tremors,
paralysis of the wrists and ankles,
encephalopathy, nephropathy, eye irritation, -
hypotension,

_Prevention:

) Full-face respirators. Impervious gloves, boots
and suits. Do not re-use personal protective
clothing. Mist work area to keep dust to a
minimum.

First Aid:
Eyes: Wash immediately, get medical attention.
Skin: Remove any clothing penetrated and wash
contaminated skin promptly with soap and water.
Breath: If person breathes large amounts move the
exposed to fresh air. Perform mouth-to-mouth
resuscitation if necessary. Keep person warm.

. Seek medical help. '

Swallow: Get medical attention.
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4,1.2 Carbon Monoxide

Carbon monoxide emissions from equipment are of
particular concern because much of the work will be
performed within Building 31. Symptoms of carbon
monoxide poisoning include headache, breathlessness,
irritability, confusion, fatigue, weakness, nausea,
vomiting, vision impairment, and dizziness.

Carbon monoxide emissions will be continually monitored
within the work area and is described in the air
monitoring section of this RAHSP. To reduce or prevent
the buildup of carbon monoxide emissions within the
building NESC will:

1) Ventilate the area to the extent possible using
- filtered (HEPA) high volume air exchangers during
remediation.
2) Exhaust emissions of machinery directly to the

outside using flexible exhaust hose.

3) Cease operations until adequate ventilation
reduces the carbon monoxide concentrations,

4) - Ventilate the area after remediation is complete
by opening doors and windows (weather permitting).

10
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Carbon_ Monoxide

Phase of work:
Excavation
Stabilization
Decontamination
Construction

NIOSH/OSHA TWA: 35 ppm
Routes of entry:.. Inhalation

Symptoms:
Headache, tachypnea, nausea, weakness, dizziness,
confusion, hallucinations, vision impairment,
irritability, angina.

Prevention:
Adequate ventilation, supplied air respirators or
self contained breathing apparatus.

First Aid:
Breath: If person breathes large amounts move the
exposed to fresh air. Perform mouth-to-mouth

resuscitation if necessary. Keep person warm,
Seek medical help and respiratory support.

11
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4.1.3 Corrosive Materials

In addition to lead and carbon monoxide exposure,
emplovees may also be potentially exposed to corrosive
battery wastes (pH < 2) and alkaline portland cement
(pH = 12). Direct contact with these materials may
cause chemical burns and damage to the skin, eyes, and
mucous membranes.,

Employees will wear chemically resistant suits, boots,
gloves, and eye protection to prevent accidental
contact with these materials.

4.1.4 Fuels and Additives

Fuels and additives for equipment and machinery will be
used at the site. These materials will only be stored
in proper containers. Refueling and maintenance of
equipment will be performed using acceptable methods to
prevent contact, ingestion, or inhalation of vapors.

4,2 Physical Hazards

4.2,.1 Heavy Equipment and Truck Traffic

Heavy equipment and trucks will be equipped with backup
alarms and rollover protection as necessary. Watch
persons will be used as necessary during eguipment
movements. Hand signals between operators and watchers
will be reqularly reviewed. Electronic communication
may be used if necessary. Machinery will be properly
maintained and equipped with extra mirrors for inside
use.

12
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4.,2.2 Excavations

Hazards encountered during soil and test pit
excavation include both chemical and physical agents,
and are as follows:

Exposure to airborne contaminants released during
intrusive activities., Flammable atmospheres
encountered in excavations.

Sides of excavation can cave in. Possible burying or
crushing of workers due to 1) absence of shoring, 2)
misjudgment of stability, 3) defective shoring, and/or
4) undercut sides.

Falling during access/egress or while monitoring or
dismounting equipment, or stumbling into excavation,

An overhead hazard can result from material, tools,
rock and/or soil falling into the excavation.

Congested work area due to too many workers in a small
area.

Hazard Prevention

(e}

Monitor for airborne contaminants. Allow test pits to
purge and/or use personal protective equipment,

Provide adequate shoring or sloping of sides of the
excavation. Regularly inspect trenches for changing
conditions.

Solid rock, cemented sand or gravel = 90 degrees
Compact angular gravel = 63 degrees 26 ft. deep
Compacted sharp sand = 33 degrees 41 ft. deep
Rounded loose sand = 26 degrees 34 ft. deep

Provide ramps or ladders to trenches to allow safe
access and egress.

Provide an adequate barrier around open pits. Material
from pit must be placed away from edge to prevent cave
ins and instability of pit.

To prevent overexertion, limit manual lifting and
emphasize mechanical means where practical.

Maintain ample work room between workers.

13



Contract N62472-93-C-0416

Other Precautions:

The sides of the excavation in which employees or
property are exposed to the danger of moving earth will
be sloped or shored. The minimum slope will be no less
than 3/4 horizontal to 1 vertical. This may be adjusted
due to the depth of the excavation, moisture content,
loading, vibration, or the type of material. Shoring
will be designed to adequately accommodate the forces’
and physical characteristics of the material to be
retained. Walls will be shored, braced, or underpinned
if the excavation activities have the potential of
affecting the structural integrity of the load bearing
walls., :

Stockpiles will be placed a minimum of 2 feet from the
excavation wall to prevent excessive loading on the
face of the excavation,

Open excavations will be surrounded by construction
fence or barricades during all periods of inactivity.
Water in open excavations can affect the stability of
the excavation walls, therefore water in the excavation
will be pumped, containerized, and disposed as
necessary to keep the excavations dry. ’

4.,2.3 Mechanical Equipment

Workers will be trained in the proper use and operation
of mechanical equipment (pugmills, vibratory screens,
pumps, compressors, generators, etc.). Safety guards
will be used at the appropriate locations on all
equipment to prevent accidents. Electrical equipment
will be protected with ground fault interrupter (GFI)
type circuit breakers.

14
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4.2.4 Other Physical Hazards

Workers will be trained in proper lifting and digging
techniques to prevent physical strain. Physical injury
will be prevented by the use of personal protective
equipment (hard hats, steel toed shoes, eye protection,
etc.). Workers will be supplied with proper tools and
~moving equipment.

Additional physical hazards include contact with
overhead or underground utilities, noise, temperature
extremes, and walking or working on uneven surfaces.

Utilities will be located and flagged prior to
excavation. Operators will dig carefully in areas where
suspected utilities exist. Hand digging will be used as
necessary to prevent damage to utilities. Electrical
utilities and pressurized lines will be shut off and
locked out to protect workers. Contact with overhead
utilities will be prevented by identifying the hazards
in advance and using watchmen to direct the operators
of equipment.

Workers will use hearing protection devices to protect
them from exposure to noise above 85 dBA. Weather
conditions will be continually monitored for
temperature extremes. Wind chill and heat index will
also be monitored. Workers will take frequent warm-up
breaks when working in temperatures near or below
freezing. Workers will be provided with appropriate
coveralls, hard hat liners, gloves, and clothing as
necessary to keep warm.

The danger of working and walking on uneven surfaces
will be accommodated by providing adequate lighting to
see the hazards. Running is not allowed. Surfaces will
smoothed if possible and kept free of debris to prevent
tripping.

15
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4.3 Fire Prevention

Great care will be taken during any work, such as refueling
equipment, that might involve the release of flammable
vapors. Combustible materials, such as waste paper and wood,
will be safely packaged and stored to prevent accidental
combustion.

Flammable vapors may be ignited by many ignition sources,
including open flames. gasoline engines, diesel engines,
lightning, electrical shorts in worn or defective extension
cords and sparks. Spark sources include electrical lamps,
power tools, fixtures, switches, non-explosion proof
appliances, welding and static electricity. NESC will keep
all the above mentioned items away from the area. In the
event a tool which could cause potential ignition must be
used the area will be checked thoroughly for vapors prior to
use.

All sources of ignition, including automobiles, welding, or
other hot work which might be a source of ignition will be

eliminated from the area where the possibility of flammable
vapors may be present.

Special care will be exercised to keep all sources of
ignition out of the area including electrical and internal
combustion engine equipment until the area has been vapor
freed. Surveys of the areas using a combustible gas meter
will be performed periodically to ensure that hazardous
conditions do not exist in these areas.

During operations, the supervisor or safety staff will
monitor the area and will stop work if a hazardous condition
results. Equipment used will be suitable for hazardous
locations. All portable light and extension cords will be
suitable for hazardous areas.

Even after an area has bheen freed of vapor, flammable
mixtures may still be formed later from remaining residual
ligquids. Heat from the sun, steam tracing, or hot work may
result in increasing the vapor content. Vapors will be
checked frequently even if initial measurements indicate
airborne quantities are within acceptable limits,

16
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The following safety equipment will be used:

a. A fire extinguisher, rated not less than 20-B:C (UL
approved), within 50 feet of wherever flammable of
combustible liquids are being used at. the work site;

b. At least one fire extinguisher, dry chemical or C0O2, on
each large piece of construction equipment such as a
crawler excavator, front-end loader, or similar

equipment;
c. Combustible gas indicator (CGI)/oxygen meter;
d. Conétruction fencing, flashers and signs;
e. All hand tools used in hazardous -locations will be

explosion proof,

f. Explosion-proof pumps and intrinsically safe
instrumentation.

All equipment will be thoroughly inspected to ensure that
it will function properly and not be a source of ignition.

4.4 General Hazard Assessment

The following table provides a general hazard assessment for
each definable feature of work. The assessment includes a
summary of the hazards and a solution or safequard for each
hazard.

17



Definable Phase Hazards Associated Method of Control or Safe Guard
of Work with the work ¢
Installation of Personnel Safety 1) Workers will be provided with proper footwear, hard hats, safety
Concrete floor, ' goggles, gloves, & protective clothing
Plumbing, and 2) Train workers in correct work practices for work environment
Utilities (including 40 hr OSHA if necessary)
3) Maintain site safety plan
Equipment Hazards 1) All equipment will have back-up warning alarms, R.O.P.s and F.O.P.s

2) Watch person will be present during all operations
3) Equipment will be maintained and operated properly
4) Operators will be trained in the proper usage of all safety
equipment devices
5) Laborers working near excavation will be limited

6) Hand signals to be used between operators & Iaborers will be
reviewed regularly

Caustic Concrete Present Use rubber gloves and boots
Trip Hazard 1) Remove debris from work-area
. |2) Keep tools stored in a central location
Exhaust Emmission 1) Monitor for concentrations above action levels
(inside Bldg. 31) A 2) Provide flexible hose to vent exhaust directly to outside

3) Provide adequate ventialtion to maintain concentrations below
action levels when possible

Stabilization of Electrical Shock (GFI) Circuit protection will be used on all electrical equipment

Contaminated Soil |Personnel Safety 1) Workers will wear proper footwear, hard hats, safety goggles,
gloves and protective suits
2) Train workers in correct work practices for work environment

Respiratory Protection 1) Provide proper respirators and personal protective equipment
2) Use water to control dust
Back Strain 1) Train workers on proper lifting techniques

2) Supply workers with proper moving equipment



Definable Phase
of Work

Hazards Associated
with the work

Method _of Control or Safe Guard

Workers or Equipment/

1) Train workers in proper use and handling of equipment -

Tools Falling 2) Provide equipment guards on machinery
Pugmlill/Screening '
Equipment _
Noise ' Provide proper ear protection
Fire/Explosion 1) Remove combustible debris prior to cutting operations
2) Provide proper type and number of fire extinguishers
Public Safety 1) Post proper warning signs
2) Use barricades and barrier tape
3) Deny access to work zone If person is not properly tramed
4) Maintain site safety plan
Trip Hazard 1) Remove debris from work area

2) Tools will be stored in a central location when not in use

Exhaust Emissions

~a

¢

1) Monitor for concentrations above action levels

2) Provide flexible hose to vent exhaust directly to outside

3) Provide ‘adequate ventialtion to maintain concentrations below
action levels when possible '

Demoliton,
Sorting, Washing,

and Hahdling of
Debris

Noise

Provide proper ear protection

Fire/Explosion

1) Remove combustible debris prior to cutting operations
2) Provide watch person during all cutting operations
3) Provide proper type and number of fire extinguishers

Public Safety

1) Post proper warning signs

2) Use barricades and barrier tape

3) Deny access to work zone if person is not properly tramed
4) Maintain site safety plan

Trip Hazard

1) Remove debris from work area

| 2) Tools will be stored in-a central location when not in use

Exhaust Emlssions
(inside Bldg. 31)

1) Monitor for concentrations above action levels
2) Provide flexible hose to vent exhaust directly to outside
3) Provide adequate ventiaition to'-maintain concentrations below



Definable Phase
of Work

Hazards Associated
with the work

Method of Control or Safe Guard

action levels when possible

Electrical Shock

(GFI1) Circuit protection will be used on all electrical equipment

Personnel Safety

1) Workers will wear proper footwear, hard hats, safety goggles,
gloves and protective suits N
2) Train workers in correct work practices for work environment

Respiratory Protection

1) Provide proper respirators and personal protective equipment

Back Strain

)
2) Use water to control dust
1) Train workers on proper lifting techniques
2) Supply workers with proper moving equipment

Debris Falling on Workers
(Demolition)

1) Rope off area when demo begins
2) Post a watch person during demolition
3) Workers to wear hard hats at all times

Equipment

1) All equipment will have back-up warning alarms, R.O.P.sand F.O.P.s
2) Watch person will be present during all operations
3) Equipment will be properly maintained

4) Operators will be trained in the proper use of all safety

equipment devices

5) Laborers working near excavation will be limited

6) Hand signals to be used between operators & laborers will be
reviewed on a regular basis

Excavation of
Contaminated Soil

Equipment Hazards

1) All equipment will have back-up warning alarms, R.O.P.sand F.O.P.s
2) Watch person will be present during all operations

3) Equipment will be properly maintained

4) Operators will'be trained in the proper usage of all safety

equipment devices

5) Laborers working near excavation will be limited

6) Hand signals to be used between operators & laborers will be

reviewed regularly



Definable Phase
of Work

Hazards Associated
with the work

Method of Control or Safe Guard

Personnel Safety

1) Workers will wear proper footwear, hard hats, safety goggles,
gloves and protective suits

Public Safety

2) Traln workers in correct work practices for work environment
1) Post proper warning signs -

2) Use barricades and barrier tape as necessary

3) Maintain site safety plan

Respiratory Protection

1) Provide proper respirators and personal protective equnpment
2) Use water to control dust ‘

Fire Safety

1) Maintain work area free of debris
2) Provide proper type and number of fire extinguishers

Electrical & Other
Utility Line Hazards

1) Have all underground utilties marked prior to start of excavation
2) Have all above-ground wires moved or dropped if equipment can
come into contact with them

Excavation Hazards

-

!

1) Hole will be barricaded when crew is not working
2) 2:1 slope will be maintained whenever possible
3) Piling will be used if necessary

Trip Hazard

1) Remove debris from work area

. |2) Tools will be stored in a central location when not in use

Exhaust Emissions .
(inside Bldg. 31)

1) Monitor for concentrations above action levels

2) Provide flexible hose to vent exhaust directly to outside

3) Provide adequate ventialtion to maintain concentrations below
action levels when possible



| J

5.

0

Contract N62472-93-C-0416

Personnel Training

5.1 Preéssignment and Annual Refresher Training

Prior to arrival on site, each employer will be
responsible for certifying that his/her employees meet the
requirements of preassignment training, consistent with OSHA
29 CFR 1910.120 paragraph (e)(3). The employer should be
able to provide a document certifying that each general site
worker has received 40 hours of instruction off the site,
and 24 hours of training for any workers who are on site
only occasionally for a specific task. If an individual
employee has work experience and/or training that is
equivalent to that provided in the initial training, an
employer may waive the 40-hour training so long as that
equivalent experience is documented or certified. All
personnel must also receive 8 hours of refresher training
annually.

5.2 Site Supervisors Training

Consistent with OSHA 29 CFR 1910.120 paragraph (e)(8),
individuals designated as site supervisors require an
additional 8 hours of training.

The following individuals are identified as site
supervisors:

Name TitlegResgonsibility
Richard Groves SSHO
Arthur Bender cQcC
22
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5.3 General Site Worker Training

All project personnel will received and are certified in the
OSHA 40 hour hazardous materials operations and emergency
response training in accordance with 29 CFR 1910.120 as
required. All personnel have received the annual 8 hour
refresher course as necessary. Project supervisory personnel
have received the additional 8 hour hazardous materials
operations and emergency response supervisory training. This
training was conducted off-site in a classrdom situation
prior to project start-up. Certificates from course
completion can be found in Appendix E along with each
employees medical surveillance reports. The training
included the following subject areas:

A review of the standard requirements
Hazard recognition and communication
General toxicology

Levels of protection

Personal Protective Equipment

Air monitoring and surveillance
Medical Monitoring

Security control and operational zones
Personnel and equipment decontamination
General first aid

General site safety

Qualitative respirator fit test
Emergency Response Procedures

THNRXUATIOMMO QT Y
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5.4 Proiject Specific Training

Prior to project start-up all personnel will receive an
initial project specific training session conducted by the
SSHO. The training session will include but not be limited
to the following areas:

A. Review of the RAHSP

B. Review of chemical and physical hazards associated
with the project

C. Personal protection equipment levels to be used

D. Project security control and operational work
zones '

E. Emergency response and site evacuation procedures

F. Air monitoring and medical monitoring procedures

G. Project communications

H. Decontamination procedures

I. Review of contents of any applicable reqgulatory

' standards as applied to project operations
J. - Prohibited on-site activities

K. Safe use of engineering controls, equipment, and
equipment safeguards

L. Signs and symptoms of overexposure to the site
contaminants,
M. Review of the Material Saftey Data Sheets (MSDS)

5.5 General Safety Briefings

General safety meetings will be held by the SSHO each week
until project completion. The purpose of these meetings
will be to discuss project status, potential problem areas,
general safety concerns, and to reiterate RAHSP
requirements. Additional meetings will be held if
conditions warrant. Meeting notes will be kept and signed
by all in attendance.
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5.6 Visitor Orientation

Entry into the exclusion zone will be prohibited to those
who have not received the 40 hour hazardous waste training
29 CFR 1910.120, Visitors without proof of proper training
will be restricted to the support zone. If a visitor has
proven that he has the appropriate training, medical
surveillance, and respirator, will be required to read and
verify compliance with the provisions of this HASP.

Visitors, other than authorized government personnel, w1ll
also be expected to provide their own protective equipment.

In the event that a visitor does not adhere to the
provisions of the HASP, he/she will be requested to leave
the work area. All nonconformance incidents will be
recorded in the site log.

Operational Zones and Access Security Control

6.1 Site Control Measures

The following section defines measures and procedures for
maintaining site control. Site control is an essential
component in the implementation of the site health and
safety program,

6.2 Buddy Svstem

During all Level B activities or when some conditions
present a risk to personnel, the implementation of a buddy
system is mandatory. A buddy system requires at least two
people who work as a team; each looking out for each other.
For example, Level B operations generally require three
people.
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6.3 Site Communications Plan

Successful communications between field teams and contact
with personnel in the support zone is essential. The
following communications systems will be available during
activities at the Site.

o Two-way radio
o Intrinsically safe radio
o Whistle _
o Compressed Air Horn
o Hand Signals
Signal Pefinition
Hands clutching throat Out of air/cannot breath
Hands on top of head Need assistance
Thumbs up OK/I am all right/I
understand
Thumbs down No/negative
Arms waving upright Send backup support
Grip partners wrist Exit area immediately

6.4 Work Zone Definition

The purpose of this section is to provide a method to
closely supervise all personnel movements into and out of
the operational areas. The operational area will be divided
into three access zones. Each zone will be clearly
delineated and access will be strictly supervised,
Uncontrolled entrance or egress of personnel or visitors
will be prohibited.

6.5 Operational Zones

The project will be divided into three access operational
zones. Each zone will be delineated by a sign and barricade
with uncontrolled entrance or egress by personnel or
unauthorized visitors prohibited.
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The access zones are identified in the map on the following
page and will be as follows:

* Zone 1 (Exclusion Zone)(Hot Zone)
* Z&ﬁéAz (Contamination Reduction Zone)(Décon)
* Zone 3 (Support Zone/Clean Ayea)

A. Zone 1 (Exclusion Zone)

The active work area is the area in and around the area
where cleanup operations will be conducted. Personnel
and authorized visitors will enter this area only after
donning all required personal protective equipment.
Entrance to and exit from this area will be
accomplished through Zone 2. Signs will be posted on
the perimeter of this zone reading:

WARNING

LEAD WORK AREA
POISON
NO SMOKING OR EATING

B. Zone 2 (Contamination Reduction Zone)

This area will serve as the controlled entrance to and
exit from Zone 1., All Personnel and authorized
visitors will be required to undergo decontamination
procedures in this area prior to entering Zone 3.

C. Zone 3 (Support Zone/Clean Area)

This area will contain the Project Command Post. All
personnel, authorized visitors and equipment entering
this area from Zone 2 will have undergone
decontamination procedures. Primary access and exit
control will be handled here. Worker break areas will
be cleaned using HEPA vacs or wet methods of cleaning
to reduce potential of contamination
migration/exposure.
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6.6 Access Security Control

Access control and security measures regarding the above
operational zones are imperative for loss prevention,
personnel and public safety. The following includes
procedures and methods that will be used to ensure proper
access security control.

A.

Only personnel with assigned work tasks in.the
operational area will be permitted to enter.

Visitors and non-essential personnel will be
permitted to enter only after being authorized by
the SSHO.

A main controlled entry and egress point will be
designated for use by all personnel and authorized
visitors, '

Entrance to and exit from Zone 1 will only be
accomplished through Zone 2,

TABLE 6.7 STANDING ORDERS FOR EXCLUSION ZONE

00000000

No smoking, eating, or drinking in this =zone.
No horse play.

No matches or lighters in this zone.
Check-in on entrance to this zone.

Check-out on exit from this zone.

Implement the communications system.

Line of sight must be in position,

Wear the appropriate level of protection as
defined in the Safety Plan.

TABLE 6.8 STANDING ORDERS FOR CONTAMINATION REDUCTION ZONE

000090

No smoking, eating, or drinking in this zone.
No horse play.

No matches or lighters in this zone,

Wear the appropriate level of ‘protection,
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Site Communications and Emergency Warning

All personnel authorized to conduct operations in Zone 1
will be required to work in teams (buddy system). The
project work area is small enough in size that all personnel
will either be in visual or voice contact in the event of an
emergency. Additionally an air horn will be available in
Zone 2 for the audible sounding of an emergency.

Air Quality and Personnel Exposure Monitoring

This section explains the general concepts of an air
monitoring program and specifies the surveillance activities
that will take place during project completion at the Site.

The purpose of air monitoring is to identify and quantify
airborne contaminants in order to verify and determine the
level of worker protection needed. Initial screening for
identification is often qualitative, i.e., the contaminant,
or the class to which it belongs, is demonstrated to be
present but the determination of its concentration
(quantification) must await subsequent testing. Two
principal approaches are available for identifying and/or
quantifying airborne contaminants:

o The onsite use of direct-reading instruments.
o] Laboratory analysis of air samples obtained by gas
sampling bag, collection media (i.e., filter,

sorbent), and/or wet-contaminant
collection methods.
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Monitoring of the ambient air will require several
instruments because of the contaminants and the potential
for the production of dust within the building.

For Lead, low flow pumps with proper filter
cassette media will be used inside and outside of
the current containment area where work is being
performed. The cassettes will be analyzed by
NIOSH Method 7082 . :

An direct reading carbon monoxide monitor will be
used to monitor the levels of carbon monoxide near
the excavators and machinery within the building.
The monitor will measure concentrations between 0
ppm and 1000 ppm and has an audible alarm set to
25 ppm.

An MIE PDM-3 Miniram direct reading monitor will
be used to monitor for dust concentrations inside
and outside the building.

Because low levels of organic contaminants were detected in
the soils the following equipment will be available for use
to monitor conditions at the site.

1.

HNU or Microtip photoionization detector (PID)
with 11.7 eV lamp. Used to determine field
concentrations of ionizable gasses.

Sensidyne Gas Detection System. Uses colorimetric
tubes to determine the presence of specific
compounds such as benzene, toluene, vinyl
chloride, methyl chloroform, carbon disulfide etc.

MSA or Industrial Scientific Combustible
Gas/Oxygen Meters. Used to detect combustible or
flammable atmospheres. and oxygen deficient
atmospheres. Readings in excess of 20% of the
lower explosive limit (LEL) or oxygen
concentrations less than 19.5% or greater than 23%
will necessitate a halt in operations so that the
area can be evacuated until safe.
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'8.1 Direct~Reading Monitoring Instruments

Unlike air sampling devices, which are used to collect
samples for subsequent analysis in a laboratory,
direct-reading instruments provide information at the time
of sampling, enabling rapid decision-making. Data obtained
from the real-time monitors are used to assure proper
selection of personnel protection equipment, engineering
controls, and work practices. Overall, the instruments
provide the user the capability to determine if site
personnel are being exposed to concentrations which exceed
exposure limits or action levels for specific hazardous
materials. '

Of significant importance, especially during initial
entries, is the potential for IDLH conditions or oxygen
deficient atmospheres. Real-time monitors can be useful in
identifying any IDLH conditions, toxic levels of airborne
contaminants, flammable atmospheres. Periodic monitoring of
conditions is critical, especially if exposures may have
increased since initial monitoring or if new site activities
have commenced.

Table 8.1 excerpted from Occupational Safety and Health
Guidelines for Hazardous Waste Site Activities, provides an
overview of available monitoring instrumentation and their
specific operating parameters.

After site mitigation activities have commenced, the
selective monitoring of high-risk workers, i.e., those who
are closest to the source of contaminant generation, is :
essential. Personal monitoring samples should be collected
in the breathing zone and, if workers are wearing
respiratory protective equipment, outside the facepiece,

Those employees working closest with the source have the
highest likelihood of being exposed to concentrations which
exceed established exposure limits. Representative sampling
approaches emphasizing worst case conditions, those
employees with the greatest risk of exposure, is acceptable.
However, the sampling strategy may change if the operation
or tasks change onsite or if exposures potentially increase.
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TABLE 8.1 SOME DIRECT-READING INSTRUMENTS FOR GENERAL SURVEY

Instrument: Combustible gas indicator (CGI)

Hazard Monitored: Combustible gases and vapors.

Application: Measures the concentration of a combustible gas
or vapor. ) - -

Detection Method: A filament, usually made of platinum, is
"heated by burning the combustible gas of vapor. The increase
in heat is measured. Gases and vapors are ionized in a
flame. A current is produced in proportion to the number of
carbon atoms present.

General Care/Maintenance: Recharge or replace battery.
Calibrate immediately before use.

Typical Operating Time: Can be used for as long as the
battery lasts, or for the recommended interval between
calibrations, whichever is less.

Instrument: Ultraviolet (UV) Photoionization Detector (PID)
Example: HNU,

Hazard Monitored: Many organic and some inorganic gases and
vapors.

Application: Detects total concentration of many organic and
some inorganic gases and vapors. Some identification of
compounds are possible if more than one probe is measured.
Detection Method: Ionizes molecules using UV radiation;
produces a current that is proportional to the number of
ions.

General Care/Maintenance: Recharge or replace battery.

Regularly clean lamp window. Regularly clean an maintain the
instrument and accessories.

Typical Operating Time: 10 hours. 5 hours with strip chart
recorder, '
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Instrument: Direct Reading Colorimetric Indicator Tube

Hazard Measured: Specific gas and vapors.

Application: Measures concentration of specific gases and
vapors.

Detection Method: The compound reacts with the indicator
chemical in the tube, producing a stain whose length or
color change is proportional to the compound’s
concentration. :

General Care/Maintenance: Do not use a previously opened
tube even if the indicator chemical is not stained. Check
pump for leaks before and after use. Refrigerate before use
to maintain a shelf life of about 2 years. Check expiration
date of tubes. Calibrate pump volume at least quarterly.
Avoid rough handling which may cause channeling.

Instrument: Oxygen Meter

Hazard Monitored: Oxygen (02)
Application: Measures the percentage of 02 in the air.

Detection Method: Uses an electrochemical sensor to measure
the partial pressure of 02 in the air, and converts that
reading to 02 concentration,

General Care/Maintenance: Replace detector cell according to
manufacturers recommendations. Recharge or replace batteries
prior to expiration of the specified interval. If the
-ambient air is more than 0.5% CO2, replace the detector cell
frequently.

Typical Operating Time: 8-12 hours.
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Instrument: Real Time Aerosol Monitor

Hazard Monitored: Particulates
Application: Measures total particulates in air,

Detection Method: Uses an internal light source. The
particulates defract the light beam and the amount of
diffraction is converted into concentration (mg/m3).

General Care/Maintenance: Recharge batteries., Replace
desiccant when necessary.

Typical Operating Time: 8-12 hours.

Instruments: Carbon Monoxide Meter
Hazard Monitored: Carbon Monoxide
Application: Detects levels of Carbon Monoxide

" .Detection Method: Electrochemical sensor relatively specific
for the chemical in question.

General Care/Maintenance: Change battery when needed.

Typical Operating Time: Can be used for as long as the
battery lasts, or for the recommended interval between
calibrations, whichever is less.
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8.2 Specific Contaminants to be monitored at the Site

The following checklist provides a summary of the
contaminants to be monitored for and frequency/schedule of
monitoring. The air sampling checklist will serve as a site
monitoring plan. :

8.2.1 Site Air Monitoring and Sampling Program
A. Air Monitoring Instruments

Combustible Gas Indicator (CGI)/Oxygen Meter
Frequency : Continuous monitoring for LEL/O2
Locations

Soil Solidification Area
Excavation area
Hot zone area

*

Ultraviolet (UV) Photoionization Detector (PID)
Frequency : Continuous monitoring for VOC’s
Locations _

Soil Solidification Area
Excavation area
Hot zone area

*

* Real Time Aerosol Monitor
Frequency : Continuous monitoring for Lead
Locations

Soil Solidification Area

Upwind and downwind of site activities
Decon area

Excavation area

Hot zone area

* Carbon Monoxide Monitor .

Frequency : Continuous monitoring for CO
Locations

Basement while using Heavy Equipment
Excavation area
Hot zone area
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Explosive atmosphere:

Action

(Permit Space)

Action Level

<10% LEL

10%-20% LEL

>10% LEL

>20% LEL

Oxygen:

Continue investigation.
Continue on-site monitoring
with extreme caution as higher
levels are encountered.

Explosion hazard. Withdraw
from area immediately.

Explosion hazard. Withdraw
from area immediately.

Action

Action Level

<{19.5%

19.5%-25%

>25%

(Permit Space)>23.5%

37

Monitor wearing self-contained
breathing apparatus or
supplied air respirator.

NOTE: Combustible gas readings
are not valid in atmospheres
with <19.5% oxygen.

Continue investigation with
caution. Deviation from
normal level may be due to
presence of other substances.

Fire hazard potential.
Discontinue investigation.

Consult a fire safety
specialist.
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Organic gases and vapors:

Action ILevel

Action

If VOC’s are detected during site operations with the
PID then air samples will be taken and sent to a
laboratory for VOC analysis. After determining what
VOC’s are present and at what levels the CIH will
develop and implement a more detailed air monitoring

plan in regard to VOC’s,

Particulates/Lead:

Action Level

Action

0.00 - 0.03 mg/m3

0.03 - 2.5 mg/m3
2.5 - 50 mg/m3

>50 mg/m3

Continue work.

Upgrade to Level
llcll pPE

Upgrade to Level
IIBOI PPE

Upgrade to Level
"A'l PPE

A sustained reading for 2 minutes will constitute an

Upgrade/Downgrade in PPE.

Carbon Monoxide:

Action Level

Action

0.0 - 12.5 ppm

12.5 - 25 ppm

Over 25 ppm

Any indication
of CO poisoning

38

Continue work and monitoring

Continue work and observe for
symptoms of overexposure,
Ventilate area to extent
possible.

Cease work until ventilation
adequately reduces levels.

Cease work and
obtain further
direction.
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8.3 Personnel Exposure Monitoring

Personal Air Monitoring - every day at least 10% of
personnel will be required to wear a personal air pump
with a proper filter cassette media. The SSHO will
select individuals whose work functions would be
expetted to yield the highest exposure levels for
monitoring. The pumps will be calibrated at 2.0
liters/min and a full shift sample will be obtained.
The cassette from the pump will be analyzed for lead..

Employees will be notified of the results of monitoring
in writing. The notification may be posted in the field
office or mailed to the individual employee.

Additional copies will be available in the corporate
office.

All air samples will be recorded on daily air sample
logs. These forms will be retained for a minimum of 30
(thirty) years.

When working in an open area, such as in the outside
excavation, monitoring will be performed downwind of
the work.

8.4 Perimeter Monitoring

Four fixed sampling stations will be set up around the work
area, and one fixed station will be set up in the decon
area. Low flow personnel sampling pumps will be used at
these stations and samples taken and analyzed for lead using
NIOSH Method 7082. These samples will help determine any
off-site migration of contaminants.

8.5 Calibration and Maintenance of Egquipment

Prior to the start of this project, all monitoring equipment
will be calibrated and certified by the manufacturer. The
monitoring equipment also will be cleaned and calibrated on
site every work day and all calibrations will be recorded in
a calibration log book by the SSHO. The results of daily
calibrations and responses of the air monitoring instruments
will be recorded on the SSHO Daily Reports and submitted to
the CO., All instruments will be calibrated and maintained
in accordance with the manufacturers specifications. The
contractor will have back up instruments available to be on
site within 24 hours of any instrument malfunction.
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Organic gases and vapors:

Action Level

Action

If VOC’s are detected during site operations with the
PID then air samples will be taken and sent to a
laboratory for VOC analysis. After determining what
VOC’s are present and at what levels the CIH will
develop and implement a more detailed air monitoring

plan in regard to VOC’s,.

Particulates/Lead:

Action Level

Action

0.00 - 0.03 mg/m3

0.03 - 2.5 mg/m3

2.5 - 50 mg/m3

>50 mg/m3

Continue work.,

Upgrade to Level
llcll PPE

Upgrade to Level
IIBH PPE

Upgrade to Level
IIAH PPE

A sustained reading for 2 minutes will constitute an.

Upgrade/Downgrade in PPE.

Carbon Monoxide:

Action Level

Action

0.0 - 12.5 ppm

12.5 - 25 ppm

Over 25 ppm

Any indication
of CO poisoning

38

Continue work and monitoring

Continue work and observe for
symptoms of overexposure.
Ventilate area to extent
possible.

Cease work until ventilation
adequately reduces levels.

Cease work and
obtain further
direction.
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8.3 Personnel Exposure Monitoring

Personal Air Monitoring - every day at least 10% of
personnel will be required to wear a personal air pump
with a proper filter cassette media. The SSHO will
select individuals whose work functions would be
expected to yield the highest exposure levels for
monitoring. The pumps will be calibrated at 2.0
liters/min and a full shift sample will be obtained.
The cassette from the pump will be analyzed for lead..

Employees will be notified of the results of monitoring
in writing. The notification may be posted in the field
office or mailed to the individual employee.

Additional copies will be available in the corporate
office. :

All air samples will be recorded on daily air sample
logs. These forms will be retained for a minimum of 30
(thirty) years.

When working in an open area, such as in the:outside
excavation, monitoring will be performed downwind of
the work.,

8.4 Perimeter Monitoring

~Four fixed sampling stations will be set up around the work
area, and one fixed station will be set up in the decon
area. Low flow personnel sampling pumps will be used at
these stations and samples taken and analyzed for lead using
NIOSH Method 7082. These samples will help determine any
off-site migration of contaminants.

8.5 Calibration and Maintenance of Eguipment

Prior to the start of this project, all monitoring equipment
will be calibrated and certified by the manufacturer. The
monitoring equipment also will be cleaned and calibrated on
site every work day and all calibrations will be recorded in
a calibration log book by the SSHO. The results of daily
calibrations and responses of the air monitoring instruments
will be recorded on the SSHO Daily Reports and submitted to
the CO. All instruments will be calibrated and maintained
in accordance with the manufacturers specifications. The
contractor will have back up instruments available to be on
site within 24 hours of any instrument malfunction.
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8.6 Air Monitoring Reports

Monitoring records will be kept in accordance with 29 CFR
1910.120 and standard National Environmental Services

practices. SSHO Daily Reports, which record ambient air
monitoring results, times of sampling, daily site
activities, work areas, background air levels, daily

instrument calibration results, wind direction and weather
conditions, for carbon monoxide, particulate, lead
concentrations from personal and perimeter air monitors,
will be submitted to the Contracting Officer on a daily
basis. Personnel and environmental monitoring will be made
part of the permanent project records. 2all reports will he
reviewed by the CIH, SSHO, and the CQC organization. A copy
of the SSHO Daily Report and all air monitoring sampling
results will be posted for employee review., All air
monitoring sampling results which exceed exposure limits
will be made known to all employees during the daily
tailgate safety meetings,

9.0 Confined Space Entry

Confined space entry is not anticipated for any of the work
required for this project. However, if confined space entry
becomes necessary, then workers will follow the procedures
outlined in the Confined Space Entry Program in Appendix F,

10.0 Personal Protéctive Equipment Program

This section describes the general requirements of the EPA
designated Levels of Protection (A-D), and the specific levels of
protection required for each task at the Site.

Personnel wear protective equipment when response activities
involve known or suspected atmospheric contamination vapors,
gases, or particulates may be generated by site activities, or
when direct contact with skin-affecting substances may occur,
Full facepiece respirators protect lungs gastrointestinal tract,
and eyes against airborne toxicants. Chemical-resistant
clothing protects the skin from contact with skin-destructive
and absorbable chemicals.

Modifications of these levels are permitted, and routinely
employed during site work activities to maximize efficiency. For
example, Level C respiratory protection and Level D skin
protection may be required for a given task. Likewise the type
of chemical protective ensemble (i.e., material, format) will
depend upon contaminants and degrees of contact.
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Level of Protection selected is based upon the following:

o Type and measured concentration of the chemical
substance in the ambient atmosphere and its
toxicity.

o Potential for exposure'to substances in air _
liquids, or other direct contact with material due
to work being done. '

o Knowledge of chemicals on-site along with
properties such as toxicity, route of exposure,
and contaminant matrix.

In situations where the type of chemical, concentration, and
possibilities of contact are not known, the appropriate
Level of Protection must be selected based on professional
experience and judgment until the hazards can be better
identified.

The purpose of this program is to establish guidelines for
the selection and use of personal protective equipment for
the protection of eyes, face, head, extremities, and body.

10.1 Program Responsibilities

A, Use all personal protective equipment provided in
accordance with instructions and training received

B. To routinely inspect personal protective equipment
for defects which would negate their usefulness

C. Immediately report any defect or damégé of
personal protective equipment to the SSHO or
his/her designated person

10.2 Program Administration

A. The SSHO shall direct, evaluate and provide
guidance on all aspects of the project personal
protective equipment program,

B. Immediate program administration will be
accomplished by the SSHO.
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10.3 Equipment Selection

A. Only approved personal protective equipment will
be purchased and:supplied to project personnel.
All purchasing of equlpment w1ll be under the
guidance of the SSHO.

B. Selective use of personal protective equipment
will be administered by the SSHO under the
guidance and direction of the SSHO. Personal
protective equipment will be selected on the basis
of the following criteria:

1. Nature of the hazard
2. Physical properties of the contaminant
involved
3. Location of the hazard
4, Time frame for which the equipment will
be worn
5. Operational activities of personnel

required to wear the equipment

6. Functional capabilities and limitations
of the equipment

7. Toxicity of the contaminant with
emphasis on the primary routes of entry

8. Irritant properties of the contaminant
9. Body absorption and synergistic

properties of the contaminant

10.4 Personnel Training

A. The SSHO will administer periodic training
pertaining to all personal protective equipment.
The training will include, but not be limited to,
the following:
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1, Proper use of all available personal
protective equipment

2. Reasons for the selection of wvarious
types of personal protective equipment

3. Functional capabilities and limitations
of all personal protective equipment

4, Proper methods of donning and wearing
personal protective equipment

5. Proper care and maintenance of equipment

6. Training in the recognition and handling
of emergency situations

10,5 Issuance of Egquipment

A, Only the SSHO shall be permitted to issue personal
protective equipment to project personnel, outside
contractors and visitors.

B. All outside contractors and visitors will be
required to adhere to the same personal protective
equipment procedures as regular project personnel.

C. For unusual operation instances or special
projects, personal protective equipment will be
issued under the guidance of the SSHO.

D. The SSHO will ensure that the proper protective
equipment is being used and will be responsible
for maintaining an adequate supply of equipment on
site for personal use.

10.6 Equipment Inspection

A, All site personnel required to wear personal
protective equipment will routinely inspect issued
equipment to ensure its inteqgrity and operational
readiness. Any equipment found to be defective or
damaged will be returned to the Ssho for a
suitable replacement,
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B. The SSHO will daily inspect all personal
-protective equipment for defects or damage which
would negate the effectiveness of the equipment in
providing optimum protection to the wearer.
Defective or damaged equipment will be taken out
of service and replaced. Unsanitary eqgquipment
will be cleaned prior to reissuance and all
storage of equipment will be accomplished in a
manner as to prevent contamination and damage.

10.7 Program and Medical Surveillance

A, The SSHO will approve the purchase of all personal
protective equipment.

B. The project personal protective equipment program
will be continually evaluated as part of the RAHSP
Quality Assurance Program,

C. The SSHO will direct a continuing Industrial
Hygiene program designed to protect the safety and
health of project personnel’

D. All project personnel will receive a comprehensive
medical health evaluation related to operations
performed. - ’

10.8 Personnel Safetyv and Health

The SSHO will direct and provide guidance for the
ongoing Industrial Hygiene and Safety Program designed
to minimize the potential for occupational safety and
health hazards. These programs will incorporate
project safety and health program evaluations and will
include periodic personnel and environmental monitoring
procedures. The SSHO will implement all project health
and safety programs and will monitor and enforce all
safety and health policies and practices to ensure a
safe working environment.

10.9 Personnel Protective FEgquipment Assignment Levels

The specific levels of protection and neéessary componeﬁts
for each have been divided into four categories according to
the degrees of protection afforded:
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10.9.1 Assignment Level A

Level A protection equipment will be assigned when the
highest available level of respiratory, skin and eye
protection is deemed necessary by the SSHO.

A, Equipment List

1.

Pressure demand SCBA or air supplied units
with escape bottles, (NIOSH/MSHA approved) -

2. Full encapsulated chemical suit,

3. Chemical resistant gloves.

4, Chemical resistant steel toed, steel shanked
boots worn over or under suit boot depending
on construction.

5. FM two-way radio for team leader,

6. Chemical resistant disposal coveralls to be
worn under suit.

B. Criteria for Use - The following is a 1list of

conditions that would require the highest level of
respiratory and eye protection.

1.

2.

Immediately dangerous to life and health
(IDLH) conditions.

Known conditions or potential condition that
would cause severe illness or injury from
exposure to the skin, eyes or respiratory
tract.

If the extent of the conditions are unknown.
Oxygen deficient atmospheres with the
presence or potential presence of the above,.

10.9.2 Assignment TLevel B

Level B will be assigned when the highest level of
respiratory protection is needed but skin exposure 1is
only moderate hazard.

A, Equipment List

1. Pressure demand SCBA or air supplied units
with escape bottles. (NIOSH/MSHA approved)

2. Chemical resistant suit (with hood and
booties).

3. Chemical resistant steel toed steel shanked
boots or shoes with over- boot.

4, Two-way radio for team leader,.
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B. Criteria for Use

The following is a list of conditions that would
require Level B protection assignment:

1.

When known conditions exist that would
require the highest level of respiratory
protection but a lower level of skin and eve
protection.

Oxygen deficient atmosphere with the above
known conditions.

When potential body exposure is such that a
full encapsulation suit is not warranted.

Types and concentrations of gases or vapors
in the atmosphere do not prevent a hazard to_
small unprotected area of the body

(i.e., neck).

No hazard exists from splashes of corrosive
or toxic liquids to unprotected areas of the
body.

10.9.3 Assignment Level C

Level C will be assigned when the required level of
respiratory protection is known or reasonably assumed
to be not greater than the level of protection afforded
by air purifying respirators and exposure to the few
unprotected areas of the body (i.e., neck) is unlikely
to cause harm,

Equipment List:

1.

Full-face or half-face air purifying
respirator (NIOSH/MSHA approved) with
suitable respirator cartridges.

Chemical resistant suit.

Chemical resistant gloves,

Chemical resistant steel toed, steel shanked
boots or safety shoes with chemical resistant
over-boot.

Hard hat.
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10.9.4 Assignment Level D

Level D protection will be assigned as the basic work

uniform,
A, Equipment List
1. Coveralls or normal. work clothes
2. Safety shoes or boots
3. _ Safety glasses or goggles.
4. Hard hat '
5. Air purifying respirator (readily available).
6. Chemical resistant gloves and/or cotton work
gloves where needed,.
B. Criteria for Use

Areas where a reasonable determination has been
made that hazards due to exposure to hazardous
materials is unlikely or that such exposures would
be minimal and not present a health hazard.

10.10 Personal Protective Egdjgment Inspection

Proper inspection of PPE features several sequences of
inspection depending upon specific articles of PPE and it’s
frequency of use. The different levels of inspection are as
follows:

o Inspection and operational testing of equipment
received from the factory or distributor.

o Inspection of equipment as it is issued to
workers,

» Inspection after use or training and prior to
maintenance.

o Periodic inspection of stored equipment.
o Periodic inspection when a question arises
concerning the appropriateness of the selected

equipment, or when problems with similar equipment
arise.
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The primary inspection of PPE in use for activities at the
Site will occur prior to immediate use and will be conducted
by the user. This ensures that the specific device or
article has been checked-out by the user that the user is
familiar with its use.

Table 10.10.1 Sample PPE Inspection Checklists

CLOTHING
Before use:

o Determine that the clothing material is correct
for the specified task at hand.

o Visually inspect for:
- imperfect seams
- non-uniform coatings
- tears
- malfunctioning closures
o Hold up to light and check for pinholes.

o Flex producﬁ:

- observe for cracks:
- observe for other signs of shelf deterioration

'} If the product has been used previously, inspect
inside and out for signs of chemical attack:

— discoloration

- swelling
- stiffness
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During the work task

o) Evidence of chemical attack such as discoloration,
swelling, stiffening, and softening. Keep in mind,
however, that | chemical permeation can occur without
any visible effects. o '

o Closure failure,

o] Tears.

o] Punctures.

o Seam Discontinuities.

GLOVES

Before use:

o Visually inspect for:
- imperfect seams
- tears '

- non-uniform coating :
- pressurize glove with air; listen for pin-hole leaks.

10.11 Specific Levels of Protection Planned for the Site

The following levels of protection will be utilized during
activities at the Site:

o Level C:
Inner Gloves: Cotton or Surgical
Outer Gloves: Nitrile

Boot/Boot Covers: Disposable Neoprene or
Reusable Rubber overboots

Outer Garment: Polylaminated Tyvek -or Saranex

Respirator: Full Face PPAR or Full Face APR

with HEPA Filters and HEPA/OV when
needed
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o Level D

Regular duty work clothes to include: steel
toe/steel shank work boots, work gloves, hard hat,
hearing protection as needed and side sheild
safety glasses.

Table 10.11.1 presents the level of protection planned
for the completion of individual task assignments and the
specific components of each protective ensemble.

TABLE 10.11.1

SPECIFIC LEVELS OF PROTECTION PLANNED FOR THE
TASK ASSIGNMENTS AT THE SITE

LEVEL C Tasks

Site walk through

Site survey

Air sampling/monitoring

Stabilization of contaminated soil

Demolition, sorting, washing and handling of
contaminated debris

0 Contaminated soil excavations

90000090

LEVEL D Tasks

o Installation of concrete floor, plumbing, and
utilities
o Perimeter monitoring

All project personnel entering the operational areas must be
properly equipped with the required personal protective
equipment for the operations they are to perform.

10.11.1 Initial Protective Level Assignments

The initial protection level assignments will be
enforced until sufficient air monitoring data can be
collected and evaluated. Evaluation of data will be
-based on airborne concentrations detected, dust control
effectiveness, and meteorological -information. 1If a
determination is made that airborne concentrations are
within acceptable ranges then and only then will a down
grading of protection levels be allowed.
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10.11.2 quradinq or Downgrading Protection Levels

The SSHO will conduct an air monitoring survey of the
site and will inspect operational areas to ensure
proper safety equipment is being used.

If air monitoring and inspections by the SSHO do not
indicate a need for a change in safety equipment, then
all operations will continue under initial guidelines.

If air monitoring results indicate a need for a higher
level of protection, the SSHO will immediately direct
all project personnel to change to the increased level
required.

If air monitoring indicates that a lower level of
protection would be satisfactory, the SSHO will then
inform personnel of their choice of downgrading of
protective equipment if desired. Downgrading of
protection levels can only be approved by the SSHO.

If project personnel encounter conditions which would
require a higher level of protection they will
immediately notify the SSHO and request a protection
level increase. The SSHO will then monitor the
conditions and will alter the requirements if
necessary.

10.11.3 Reassessment of Protection Program

The Level of Protection provided by PPE selection shall
be upgraded or downgraded based upon a change in site
conditions or findings of investigations.

When a significant change occurs, the hazards should be

reassessed. Some indicators of the need for
reassessment are:
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o Commencement of a new work phase, such as the
start of drum sampling or work that begins on a
different portion of the site.

o0 Change in job tasks during a work phase.

o Change of season/weather.

o When temperature extremes or individual medical
considerations limit the effectiveness of PPE,

o Contaminants other than those previously
identified are encountered,

o Change in ambient levels of contaminants.

o Change in work scope which effects the degree of
contact with contaminants.

10.11.4 Work Mission Duration

Before the workers actually begin work in their PPE
ensembles the anticipated duration of the work mission
should be established. Several factors limit mission
-length, including:

o0 Air supply consumption. (SCBA use).

0 Suit/Ensemble permeation and penetration rates for
chemicals (section 5.8).

o Ambient temperature and weather conditions (heat
stress cold stress).

o Cépacity of personnel to work in PPE,
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10.12 Available PPE

The following personal protective equipment and general
safety equipment will be supplied in sufficient gquantities
to meet operation requirements.

10.12.1 Respiratorv Protection

A. Full-face air purifying respirators

B. Half-face purifying respirators

C. Combination cartridges (organic vapor, acid gas,
dust, fume, mist)

D. SCBA for emergency use

E. Powered Ailr Purifying Respirator (PAPR)

10.12.2 Protective Clothing

A, Regular Tyvek chemical suits
B. Polylaminated Tyvek chemical suits
C. Saranex chemical suits

10.12.3 Foot Protection

A, Steel toed, steel shanked safety shoes

B. Chemical resistant over-boots with 10" to 14"
cuffs

10.12.4 Hand Protection ' p

A. Puncture, tear and chemical resistant floc lined
Nitrile gloves

B. Cotton inner-gloves

10.12.5 Head Protection

Hard hats will be worn by all project personnel,
including site visitors unless otherwise stipulated by
the SSHO

10.12.6 Hearing Protection

In areas where noise problems are determined to exist,
personnel will wear hearing protection. - ‘
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10.12.7 Eyve Protection

A. For most work situations in Zone 1, eye protection
will be accomplished by the wearing of side shield
safety glasses.

B. If full-face respiratory protection is required,
the lens of the respirator will serve as eye
protection,

10.12.8 Heat Stress

A, Adequate water supplies will be maintained at all
times.
B. Work breaks will be taken by all operational

personnel as needed as well as on a scheduled
work/rest basis.

10.12.9 General Equipment

Visqueen plastic

DOT approved 55-gallon drums

First-Aid supplies

Air diaphragm pump and hose

20 1lb. ABC dry chemical fire extinguisher
HNU Photoionization Meter

Combustible Gas/Oxygen Meter

Sensidyne detector tubes
Bonding/grounding cables

Pressure washer

-

9T OMMmOUO WY

11.0 Respiratory Protection Program
The purpose of this program is to establish written

standardized operational guidelines governing the selection,
maintenance and use of respiratory protection.

11.1 Program Responsibilities

A, Certified Industrial Hygienist (CIH)
Responsibilities

1. Review and approve this RAHSP,

2. Review, approve, and sign certification
letters for OSHA compliance, 40 hour OSHA
hazardous materials training, and medical

surveillance.
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Approval of modifications to the HASP,

' Approval of air monitoring methods,

instrumentation, and calculations.

General oversight and support for the health
and safety aspects of this project.

Site Safety and Health Officer (SSHO)
Responsibilities

1.

wm

10.

Present and document the site specific health
and safety training for this project.

Maintain on-site compliance with all OSHA 29
CFR 1910/1926 requirements.

Ensure the provisions of this program are
carried out,

Conduct air monitoring and maintain
instrumentation and documentation.

Provide respirator training and fit testing
to National Environmental Services
Corporation (NESC) employees.

Conduct frequent safety inspections and
inspections of respiratory protective
equipment.,

Conduct weekly refresher training including
the proper use of respirators and their
limitations.

Display in the clean room a poster of the
required respirator, its method of donning,

-.seal testing procedures, and cleaning

procedures.

Ensure that all employees and visitors in the
controlled area have the proper clearance,
medical surveillance, and use the correct
respirator and PPE at all times.

Ensure that all employees clean and store

their respirator in accordance with the
provisions of this program.
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Provide each employee with the required
respirator, cleaning and disinfecting =

' supplies, storage space and repair parts.

Ensure the Employee Daily Respirator Report
(RP1) is completed and turned in to the
Company Safety Officer.

Approve upgrades or downgrades of PPE

. requirements.

Individual Employees

1.

Inspect their respirator each day before and
after each use.

Wear the designated type of respirator at all
times when in the regulated area. It will be
worn from the time employees exit the clean
room into the exclusion zone unf]l the
employees decontaminate. :

Clean and store their respirator in
accordance with these guidelines.

Make minor repairs to their respirators using
the manufacturers recommendations,

Immediately report any malfunctions to the
Company Safety Officer.

Company President

1.

Designate and approve the CIH and SSHO who
will provide respirator training.

Provide the OSHA compliance letter signed by
the CIH and an officer of the company.

Provide a letter signed by the CIH and an
Officer of the company certifying that 40
hour OSHA hazardous materials training has
been completed by all site personnel.

Provide letter signed by the CIH and an
officer of the company identifying site
personnel and certifying that medical
surveillance has been maintained,
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5. Maintain copies at corporate headquarters of
. all signed Respirator Training Questionnaires
(Form NESC RP1) and all physician’s written
opinions regarding employees ability to wear
respirators.

11.2 Selection and Use of Respiratory Protective Equipment

The Safety/Training Director will be responsible for
regular inspection and evaluation to determine the
continued effectiveness of this program. Duties will
include conducting frequent inspections of all work
sites to ensure safety compliance, and to review and
evaluate all office procedures and inspections and to
make recommendations where necessary toward to
continued effectiveness of this program,

It is the responsibility of all NESC employees to carry
out the provisions of this program in their various job
functions as quickly as practical.

The following table represents guidelines to be used by
the safety personnel in choosing an appropriate
respirator:

A, Only approved respiratory protection will be
purchased and supplied to personnel. All
respiratory equipment will be purchased by the
SSHO under the guidance of the Certified
Industrial Hygienist.

B. Selective use of respiratory protection shall be
administrated by the SSHO under the guidance and
direction of the CIH. Respirator selection is
generally based on the following criteria:

1. Nature of hazard

2. Physical properties of the contaminants
involved

3. Location of the hazard '

4, Time frame for which respiratory protection
will be required

5. Operational activities of personnel required
to wear respiratory equipment

6. Functional capabilities and limitations of

respiratory equipment
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7. Potential for the presence of conditions
Immediately Dangerous to Life and Health
(IDLH)

8. Potential for the presence of oxygen

deficient atmospheres

Based on the number and types of contaminants involved
on this project, National Environmental Services Corp.
has chosen to use full face powered air purifying
respirators (PAPR) on initial phase of this project.
The respirators will be able to filter metals and
organic vapors. After sufficient data has been
collected the SSHO will evaluate data to determine if a
downgrade of respiratory protection is warranted.
Continuous monitoring would be done to ensure that.
adequate protection is being provided.

Guidelines for respiratory protection are included in
section 8.0,

Equipment Fit Testing

Qualitative (1/2 face masks only) or quantitative
fit tests are required by CFR 1926.62 and CFR
1910.1025, initially and every 6 months (negative
pressure respirators only). To ensure proper
protection, the wearer of a respirator equipped
with a tight f1tt1ng facepiece using the following
procedures.

1. Negative Pressure test for air purification
respirators and air supplied respirators.

A. Cover the inlet openings of the
respirator’s cartridge or filter with
the palm of the hand to prevent the

- passage of air on the air purification,
' Cover the breathing tube on the air
supplied respirator.

B. Inhale gently and hold the breath for at
least ten (10) seconds.

@)

If the facepiece collapses slightly and
no inward leakage of air into the
facepiece is detected, it can be assumed
that the respirator has been properly
donned and that the exhalation valve and
facepiece are not leaking.
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2. Positive Pressure test

A,

D.

Cover the exhalation valve of the
respirator with the palm of the hand to
prevent the passage of air. Note: The
exhalation valve cover must first be
removed from the respirator.

Exhale gently and slowly.

If a slight positive pressure builds up
inside the facepiece without the
detection of any outward leakage of air
between the facepiece and the skin it
can be reasonably assumed that the
respirator has been properly donned and
that the inhalation valves and the
facepiece are not leaking.

Replace exhalation valve cover,

3. Special Considerations

A,

Facial Hair

Facial hair including beards, sideburns,
and stubble are not permitted. Facial
hair between the wearer’s skin and the

sealing surface of the respirator will

prevent a good seal, which will allow
contaminants into the respirator.

Eye Glasses

Ordinary eye glasses shall not be used
with full face respirators., Eye glasses
with temple bars or straps that pass
between the sealing surface of a full
face respirator and the employee’s face
will allow contaminates to enter the
respirator. To ensure good vision and

- proper sealing for the facepiece,

special corrective lenses can be
permanently mounted inside a full
facepiece respirator. Eye glasses and
goggles may be worn with half facepiece
respirators, but must not be allowed to
interfere with seal of the facepiece.

59



Contract N62472-93-C-0416

C. Contact Lenses

Workers shall not, under any
circumstances, wear contact lenses when
wearing any type respirator.

D. Facial Deformities

Facial deformities, such as scars, deep
" skin creases, prominent cheekbones,
severe acne, and the lack of teeth or
dentures can prevent a respirator from
sealing properly. Employees with such
conditions may not be assigned tasks
requiring the use of respirators.

E. Communications

Talking while wearing a respirator can
break the seal for the facepiece.
Employees who must talk should keep jaw
movement to a minimum. When
communications are necessary within the
restricted are, it should bhe done with
sign language and gestures as much as
possible.

11.3 SOP for Respiratorv Protection

The following subsections define standard operating
procedures for air purifying respirators and self-contained
breathing apparatus.

11.3.1. Cleaning and Disinfecting Air Purifying

Respirators APRs in routine use should be cleaned and
disinfected at least daily. Where respirators are used
only occasionally or when they are in storage, the
cleaning interval is weekly or monthly, as appropriate.
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11.3.1.1 Daily Cleaning Procedure

The‘steps to be followed for cleaning and
disinfecting daily are as follows:

o Respirator Disassembly. Respirators are
taken to a clean location where the filters,
cartridges or canisters are removed,
damaged to prevent accidental reuse, and
discarded. For thorough cleaning, the
inhalation and exhalation valves, speaking
diaphragm, and any hoses are removed.

o Cleaning. In most instances, the cleaning
and disinfecting solution provided by the
manufacturer is used, and is dissolved in

warm water in an appropriate tub. Using
gloves, the respirator is placed in the tub
and swirled for a few moments. A soft

brush may be used to facilitate cleaning.

o Rinsing. The cleaned and disinfected
respirators are rinsed thoroughly in water
to remove all traces of detergent and
disinfectant. This is very important for
preventing dermatitis.

o Drying. The respirators may be allowed to
dry in room air on a clean surface. They
may also be hung upside down like drying
clothes, but care must be taken not to
damage or distort the facepieces.

o Reassembly and Inspection. The clean, dry
respirator facepieces should be resembled
and inspected in an area separate from the
disassembly area to avoid contamination,
Special emphasis should be given to
inspecting the respirators for detergent or
soap residue left by inadequate rinsing.
This appears most often under the seat of
the exhalation valve, and can cause valve
leakage or sticking.
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\

11.3.1.2 After Routine Uéé in Exclusion Zone

The steps to be followed for cleaning and
disinfecting in the field are as follows:

o

The mask may be washed/rinsed with
soap and water.

At a minimum, the mask should be wiped
with disinfectant wipes (benzoalkaloid or
isopropyl alcohol), and allowed to air dry
in a clean area.

APR Inspection and Checkout

Visually inspect the entire unit for any
obvious damages, defects, or deteriorated
rubber,

Make sure that the facepiece harness is not
damaged. The serrated portion of the harness
can fragment which will prevent proper face
seal adjustment.

Inspect lens for damage and proper seal in
facepiece.

Exhalation Valve - pull off plastic cover and
check valve for debris or for tears in the
neoprene valve(which could cause leakage).

Inhalation Valves (two) - screw off
cartridges/canisters and visually inspect
neoprene valves for tears. Make sure that
the inhalation valves and cartridge
receptacle gaskets are in place,

Make sure a protective cover lens is attached
to the lens.

Make sure the speaking diaphragm retainer
ring is hand tight. '

Make sure that you have the correct
cartridge.

Don and perform negative pressure test.



11.

Contract N62472-93-C-0416

If, at any time, a respirator is found to be deficient,
the employee should return it to the SSHO for a
suitable replacement,

Emergency use respirators such as self-contained
breathing apparatus (S.C.B.A.) equipment (where
available) will be inspected by the SSHO at a minimum
of once per month to ensure proper working condition in
the event of an emergency. A record of this inspection
will be maintained listing the respirator, date of
inspection, and any defects found.

11.3.3 Storage of Air Purifying Respirators

OSHA requires that respirators be stored to protect
against:

Dust

Sunlight

Heat

Extreme cold
Excessive moisture
Damaging chemicals
Mechanical damage

Storage of respirators should be in a clean which
minimizes the chance for contamination or unsanitary
conditions.

Emplovee Exposure Monitoring

A. Initial Monitoring Requirements

At the start of each project, personal air samples will
be taken to determine the level of contaminates within
the regulated area. This data will be used to
determine the type of respiratory protection required.

B. Periodic Monitoring Regquirements

1. Daily air samples will be taken which are
representative of the exposure of each
employee with the regulated area.

2. If all employees are using supplied air
respirators, operated in the positive
pressure mode, daily periodic monitoring is
not required.
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A, All air samples taken for initial and
periodic monitoring will be 8 hour time
weighted average (TWA) personal samples
taken in the breathing zone of

employees,
B. Employees shall be notified of the
results of monitoring. This notice will

be in writing and may be given to the

. individual employee or posted in the Jjob
site clean room. Additional copies may
be posted in the company office.

C. All air samples will be recorded on NESC
daily air sample logs. These forms will
be retained for at least thirty (30)
years.

11.5 Program and Medical Surveillance

A.

The SSHO will approve the purchase of all
respiratory protection equipment.

The project respiratory protection program will be
continually evaluated as part of the RAHSP quality
assurance program,

The SSHO will direct air monitoring operations as
part of a continuing Industrial Hygiene Program
designed to protect the safety and health of
project personnel.

All project personnel will receive a medical
health evaluation to include an evaluation of
their ability to perform required work tasks while
wearing respiratory protection. '
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12.0 Personnel and Equipment Decontamination

12.1 Purpose

12,

To ensure that proper and safe decontamination
procedures are utilized by project personnel to prevent
exposure and the spread of contamination outside to the
project area. o

Decontamination involves the orderly controlled removal
of contaminants. Standard decontamination segquences
are presented in the decontamination figure. All site
personnel should minimize contact with contaminants in
order to minimize the need for extensive decon.

12.1.1 Levels of Decontamination Protection Required
for Personnel

The levels of protection required for personnel
assisting with decontamination will be Level C,

Procedure

The SSHO will survey all decontamination activities,
Project personnel will bhe instructed in proper
decontamination procedures and will familiarize
themselves with the Zone 2 area including locations of
all decontamination equipment. The following
decontamination procedures will be used and modified as
conditions require:

A, An area will be prepared with a plastic drop sheet
and a 55-gallon drum., When leaving Zone 1, all
personnel will remove all disposable clothing and
place in 55-gallon drum for disposal.

B. If deemed necessary, a station will be prepared
for more thorough decontaminating in which
personal protective equipment is cleaned in
buckets of clean water and mild detergent to where
all visible contamination is removed. All
contaminated rinsate would be collected and tested
to determine the proper method of disposal.
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C. Workers will wash their hands and face with
potable water each time they leave the exclusion
zone, before performing any hand to mouth
activity. Exposure to lead is greatest during
excavation operations and anytime contaminated
hands, food, or tobacco products are brought into
contact with the mouth. Food and tobacco products
are strictly forbidden in the exclusion zone and
contamination reduction zone.

xProject personnel assigned will be thoroughly familiar
with the decontamination procedures. No personnel will
be allowed to exit Zone 2 until all decontamination
phases have been properly completed.

Equipment Decontamination

All equipment utilized in the operational zone will be
decontaminated prior to removal from the site.
Decontamination will take place in Zone 2. The
following procedures will be used:

A. All contaminated surfaces will be washed with high
pressure water and with sponges or brushes being
used as required, and when necessary.

B. All decon water will be collected and tested to
determine the proper method of disposal.

C. The decon procedure will be repeated, as
necessary, to ensure thorough decontamination.

Disposition of Decontamination Wastes

All equipment and solvents used for decontamination
shall be decontaminated or disposed of properly.
Commercial laundries or cleaning establishments that
decontaminate protective clothing or equipment shall be
informed of the potentially harmful effects of
exposures,
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12.5 Decontamination Plan

Table 10.11.1 lists the tasks and specific levels of
protection required for each task. Consistent with the
levels of protection required, the decontamination
figure provides a step by step representation of the
personnel decontamination process for either level A,
B, or C. These procedures should be modified to suit
site conditions and protective ensembles in use.

FIGURE 12.5.1

LEVEL A DECONTAMINATION STEPS

Step 1 Segregated equipment drop
Step 2 Boot cover and glove wash
Step 3 Boot cover and glove rinse
Step 4 Tape removal - boot and glove
Step 5 Boot cover removal

Step 6 Outer glove removal

Step 7 Suit/safety boot wash

Step 8 Suit/safety boot rinse

Step 9 Safety boot removal

Step 10 Fully encapsulating suit and hard hat removal
Step 11 SCBA backpack removal

Step 12 Inner glove wash

Step 13 Inner glove rinse

Step 14 Face piece removal

Step 15 Inner glove removal

Step 16 Inner clothing removal

Step 17 Field wash

Step 18 Redress
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FIGURE 12.5.2
LEVEL B DECONTAMINATION STEPS

Step 1 Segregated equipment drop

Step 2 Boot cover and glove wash

Step 3 Boot cover and glove rinse

Step 4 Tape removal - outer glove and boot
Step 5 Boot cover removal ‘

Step 6 Outer glove removal

Step 7 Suit/safety boot wash

Step 8 Suit/SCBA/boot/glove rinse

Step 9 Safety boot removal

Step 10 SCBA backpack removal
Step 11 Splash suit removal
Step 12 Inner glove wash

Step 13 Inner glove rinse

Step 14 Face piece removal
Step 15 Inner glove removal
Step 16 Inner clothing removal
Step 17 Field wash

Step 18 Redress

FIGURE 12.5.3
LEVEL C DECONTAMINATION STEPS

Step 1 Segregated equipment drop
Step 2 Boot cover and glove wash
Step 3 Boot cover and glove rinse
Step 4 Tape removal

Step 5 Boot cover removal

Step 6 Outer glove removal

Step 7 Suit/safety bhoot wash

Step 8 Suit/safety boot rinse
Step 9 Safety boot removal

Step 10 Splash suit removal
Step 11 Inner glove wash
Step. 12 Inner glove rinse

Step 13 Face piece removal
Step 14 Inner glove removal
Step 15 Inner clothing removal
Step 16 Field wash

Step 17 Redress

FIGURE 12.5.4 |
LEVEL D DECONTAMINATION STEPS

Step 1 Remove outer garments (i.e., coveralls)
Step 2 Remove gloves
Step 3 Wash hands and face
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13.0 Potable/Nonpotable Water Sugglx‘

13.1 Potable Water

A,

An adequate supply of potable drinking water will
be maintained on site at all times. Drinking
water will meet all federal, state and local
health requirements.

Drinking water will be supplied to protect
personnel via approved dispensing sources.

Only paper cups will be permitted for the drinking
of potable water supplies, ;

Drinking water dispensers will be clearly marked
and will, in no way, have the potential for cross
contamination form non-potable supplies.

14.0 Sanitary Facilities

14.1 Toillet Facilities

A,

Adequate toilet facilities will be provided at the
site.

Unless prohibited by local codes, these facilities
will be in the form of chemical porta-toilets.

Routine servicing and cleaning of the toilet will
be established with the selected contractor and
will be in accordance with federal, state, and
local health regulations.

14.2 Washing Facilities

A.

Adequate washing facilities will be provided for
personal use.

Facilities will be located in the transition area
between Zone 2 and Zone 3.

Washing facilities will be maintained in a
sanitary condition and will be provided with
adequate supplies of soap, towels for drying and
covered plastic waste receptacles.

Washing facilities will be maintained in a clean,
sanitary condition.
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E. Eating, drinking and smoking will be confined to
Zone 3 or predesignated areas at all times. This
policy will be strictly enforced by the SSHO

15.0 Fire Control Equipment

15.1 Local Fire Protection

The closest fire station will be posted at each site along
with the location of the closest pull station.

15.2 Portable Fire Extinguisher

An adequate number of approved fire extinguisher class rated..
A,B and C will be located at the site. Criteria for use is
as follows:

A, All personnel will be trained in the use of the
extinguisher.

B. Extinguisher will only be used on outbreak stage
fires of fires of minor nature.

C. For involved fires, the local fire department will
be summoned.

D.  Extinguisher should be readily accessible by team
members,
E. If fire cannot be immediately extinguished, then

an emergency should be relayed and evacuation
procedures immediately initiated.
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ergenc dness and Evaluation Contingency Pla

This section outlines what actions are to be taken in the
event of an emergency. National Environmental Services
personnel will respond to emergency situations on site and
will comply with 1910.120 (1) and emergency response
personnel will have additional site specific emergency
response training in accordance to 1910.120 (e)(7), not
1910.120 (g) as per 1910.120 (a)(ii). At all times National
Environmental Services Corp. will maintain at least two
people on the project who are certified in first aid and CPR
by the American Red Cross or an equivalent agency. All
personnel performing first aid will take all necessary
precautions in accordance to 1910.130 Bloodborne Pathogens
andthe Bloodborne Pathogen Exposure Control Program,
Appendix K. At least one person will be present on-site at
all. times during emergency operations. This person shall be
appointed by the SSHO and will report directly to him.
Copies of first aid and CPR certificates can be found in
Appendix G.

16.1 Pre—-Emergency Planning

During the site briefings held periodically/daily, all
employees will be trained in and reminded of provisions of
the emergency response plan, communication systems, and
evacuation routes. The site map identifies the hazardous
conditions associated with specific site activities. The
plan will be reviewed and revised if necessary, on a regular
basis by the SSHO. This will ensure that the plan is
adequate and consistent with prevailing site conditions.

16.2 Personnel Roles and Lines of Authority

The SSHO has primary responsibility for responding to and
correcting emergency situations. This includes taking
appropriate measure to ensure the safety of site personnel
and the public. Possible actions may involve evacuation of
personnel from the site area, and evacuation of adjacent
residents. He/she is additionally responsible for ensuring
that corrective measures have been implemented, appropriate
authorities notified, and follow-up reports completed. The
SSHO may be called upon to act on the behalf of the site
supervisor, and will direct responses to any medical
emergency. The individual contractor organizations are
responsible for assisting the project manager in his/her
mission within the parameters of their scope of work.
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16.3 Emergegcy Recognition/Prevention

Table 4.1 provides a listing of chemical and physical
hazards onsite. Additional hazards as a direct result of
site activities are listed in Table 10.1 as are prevention
and control techniques/mechanisms. Personnel will be
familiar with techniques of hazard recognition from
preassignment training and site specific briefings. The HSO
is responsible for ensuring that prevention devices or
equipment is available to personnel.

16.4 Evacuation Routes/Procedures

In the event of an emergency which necessitates an
evacuation of the site, the following alarm procedures will
be implemented:

Evacuation alarm notification should be made using
three short blasts on the air horn, supplemented using
the hand held radios. All personnel should evacuate
upwind of any activities. Insure that a predetermined
location is identified off-site in case of an
emergency, so that all personnel can be accounted for.

Personnel will be expected to proceed to the closest
exit with your buddy, and mobilize to the safe distance
area associated with the evacuation route. Personnel
will remain at that area until the re-entry alarm is
sounded or an authorized individual provides further
instructions.

16.5 Initiation of the Plan

Project personnel should immediately notify the SSHO
upon identifying the following or the potential for the

following:

A, Fjre

B. E*plosidn‘

C. Unplanned release of hazardous materials into the

air, soil, surface or groundwater

D. Injured or ill personnel requiring immediate
medical assistance

E. Any event not listed which presents an imminent
hazard to project personnel or the environment
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16.5.2 Notification Information

16.

16.

The following information will be conveyed to the SSHO:

A. Type of casualty or event
B. Location of casualty or event
C. Subsequent to notification, all personnel will

function»under the direction of the SSHO

.3 Emergency Coordinator

The SSHO will be the primary emergency coordinator.
The SSHO will initiate emergency notification of all
authorities and emergency response agencies if
necessary.

.4 Authorityv and Agency Agreements

Prior to beginning operations the SSHO will contact the
appropriate personnel at the Naval Submarine Base - New
London and will notify them of the commencement of the
project and the associated hazards.

The following emergency notification telephone list
with a map that shows the route to the nearest hospital
will be posted in the National Environmental Services
Corporation field office.

The directions to the base hospital are .

Proceed south on Albacore road from Building 31

Bear left and exit Lower Subbase at checkpoint

Cross tracks and turn left on Shark Boulevard

Pass Building 338 and turn right on Wahoo Avenue
Wahoo Avenue becomes Tautog ‘Avenue, base hospital is
on the right at Building 449

NP Wi
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EMERGENCY TELEPHONE NUMBERS

NSB-NLON
Fire/Ambulance ........ e e e (203)
or (203)
=T o B s ol 1 o3 (203)
Utility Emergency (water, gas,
electric, sewer) public works.......... (203)
Lt., Pat RiOoS.. ... .ttt (203)

Fire Department.................

911 or (203)
PolicCe. ittt ittt e e e e 911 or (203)
Lawrence Memorial Hospital ..... 911 or (203)
Pequot Health Center ................... (203)

Nationwide
Poison Control Center ...........uocou.. (800)
Chemtrec. . ......c.ci ittt (800)
National Spill Response Center......... (800)
EPA Emergency Response Team............ (908)
Industrial Hyvgiene

Gerald Swartz (CIH)........civiiveee.. (410)
Michael Fulmer (SSHO) .........c0uuuun.. (210)
Richard Groves (alternate SSHO) ....... (410)

National Environmental Services Corp,

Victoria Schopp (president)............. (812)
Christopher Kohler :

(environmental specialist).............. (812)
CHEMTREC. . ...t ittt ittt et ittt e i (800)
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449-3333
449-3666
449-3444

449-4711
449-3644

445-2456
445-2451
442-0711
446-8265

343-2722
424-9300
424-8802
321-6660

741-9825
741-9825
741-9825

339-9000

© 33929000
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16.5.5 Plan Modification

16.

The Plan may be modified or changed only with current
approval of the certified industrial hygienist. The
SSHO may modify the plan in emergency situations if
modification will more adequately protect human health
or the environment.

Fire Explosion or Unplanned Release Involving Hazardous

Materials

A.

Upon notification of an event involving hazardous
materials the Emergency Coordinator will take the
following action: -

1. Alert all project personnel to evacuate the
area i
2. Muster all personnel in the

Decontamination/Transition are (Zone 2)

3. Determine the character, source, amount and
aerial extent of any released material

4. Concurrently, assess possible hazards to
human health and the environment. This
assessment must consider both short and long
term effects of fire.

If the Emergency Coordinator determines that the
event threatens human health and the environment
outside of the site boundaries or that additional
assistance is necessary to control the event or
evacuate the local areas he/she will immediately
establish communications with responsible parties
at the Naval Submarine Base - New London. The
following information will be transmitted:

1. Name and telephone number of the reporter
2. Location of incident

3. Time and type of incident

4, Materials involved in incident

S. Wind direction
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6. Extent of injuries, if any
7. Instructions for assistance
8. Potential hazards to human health and/or the
environment
C. The Emergency Coordinator will coordinate on-scene
response efforts. The following coordination

efforts will be made:

1. Ensure all personnel not required for
response efforts are evacuated to a safe area
(Zone 3)

2. Establish lines of communication

3. Provide necessary personal protective
equipment

4. Evaluate the nature and extent of the event

and establish proper extinguishing media if
fire involved

5. Monitor the affected area as necessary
6. Where possible control all discharges from
the site
D. Supplementary Actions

Immediately after the event, the Emergency
Coordinator must begin to provide for the
treating, storing, or disposing of recovered
waste, contaminated soil or surface water or any
other material that results from the event.

Ail emergency equipment will be

decontaminated and fit for its intended use before
operations are resumed. :

+16.7 Spill Containment
The procedures defined in this section comprise the

spill containment program in place for activities at
the Site.
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With any spill the primary concern is with personnel
safety. Once the safety of all people has been ensured
the following general rules will be maintained with
regard to the spill.

1.

wn

When approaching or leaving the spill, the upwind
route will always be taken. Being downwind of a
spill represents the greatest risk in exposure to
personnel as they are placed in the path of
airborne contamination.

If anyone was injured that person will never be
moved unless the person is in danger because of
the spill,

The first and most important step in handling a
spill is to contain the spill as soon as it occurs
or is noticed. Where possible and when safe, the
spill will be prevented from reaching a public
waterway i.e. sewer, creek, river, pond, etc.

Once the spill is contained it is easier and safer
to handle and presents a far less risk to the
community and environment. Absorbent booms will
be maintained on site that will be able to isolate
and soak up any spill. Absorbent materials such
as oil-dry and absorbent booms will be maintained
on-site., 1In the event of a large spill,
excavating equipment on site can be used to create
an earthen containment barrier if necessary.

Once the spill has been contained and all proper
people notified, the spill would then be cleaned
up. All spills will be handled at the expense of

"the contractor.

All drums and containers used during the clean-up
shall meet the appropriate DOT, OSHA, and EPA
regulators for the waste that they will contain.

Drums and containers shall be inspected and their
integrity assured prior to being moved. Drums or
containers that cannot be inspected before being
moved because of storage conditions, shall be
positioned in an accessible location and inspected
prior to further handling.

Operations on site will be organized so as to
minimize the amount of drum or container movement.
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Employees involved in the drum or container
operations shall be warned of the hazards
associated with the containers.

Drums or containers that cannot be moved without
failure, shall be emptied into a sound container.

Fire extinguishing equipment meeting 29 CFR part
1910, subpart 1 shall be on hand and ready for use
to control fires.

16.8 Injured Person

A,

An on-scene evaluation will be made by a person
trained in first aid to determine if outside
medical assistance is needed.

Seriously injured person should not be moved until
professional medical assistance is available or an
imminent hazard exists if the injured person
remains in the area,.

Specific Casualty Response
1. Unconscious person

a. Do not move the person unless he or she
is located in an area which presents an
imminent hazard.

b. Observe the person and check for
breathing, pulse, cuts and massive
bleeding, shock, eyes for unequal pupil
dilation, and broken bones (by -
observation only).

C. Evaluate possible causes of
consciousness.

a. A qualified person should administer
what first aid is possible and
necessary. ‘

e. If heat prostration is evident, effort

should be made to immediately reduce
body temperature.

f. Transport to hospital immediately.
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Respiratory Arrest

)]

Commence artificial respiration
immediately.
Treat for shock.
Keep person quiet.
Observe for other complications and
control in accordance with other
sections of this article or proper

" emergency medical practices.

e. Transport to a hospital immediately.

Qav

Weak or Slow Pulse

a. Treat for shock.
b. Keep person quiet,
c. Transport to a hospital immediately.

'Cuts and Massive Bleeding

a. Control bleeding.

b. Treat for shock.

C. Keep person quiet,

Shock

a. Cover person with heavy blankets to
prevent body heat loss.

b. Elevate lower extremities just to head
level.

c. Make person comfortable,

d. Keep person quiet,

e, Transport to a hospital immediately.

xNote: Never give beverages to a person
in shock.

Fracture

a. Control bleeding if present.

b. Cover wound to prevent infection.

C. Splint fracture-do not attempt to set
fracture.

d. Transport to hospital.
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7. Chemically Contaminated Wounds

In the event that an injury occurs in a chemically
contaminated area, or while working with
chemically contaminated material the action to be
taken will be governed by he type and extent of
the injury.

a. For superficial puncture wounds or cuts, move
the individual to a safe, chemically.
uncontaminated area and flush the wound if
practicable,

b. Check the wound, clothing and person for
chemical contamination,

0

Remove all contaminated clothing and flush
all contaminated areas with water if
practicable.

d. If chemical contamination is evident, allow
the wound to bleed freely for a short period
(not constituting excessive blood loss), then
flush with copious amounts of clean, fresh
water. N

e. Transport the person to a medical doctor or
hospital for check-up and/or treatment.

8. Snake Bite

Normally the noise created by a person approaching
a snake habitat is sufficient to frighten the
snakes off. However, extreme caution is necessary
when exploring areas where snakes might be found,
such as: behind rocks, under brushes, or in
holes, crevices and abandoned pipes. If a snake
bite occurs these rules will be followed.

a. Hold the affected area lower than the body
while waiting for medical assistance

b. Do not cut the bite area as it will 1nten51fy
the effect of the venom.

c. Do not apply suction to the wound as it is
minimally effective in removing venom.
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d. . Do not apply a tourniquet since venom is most
dangerous when concentrated in a small area.

e. Do not allow the victim to run for help as
this quickens circulation.

f. Keep victim calm and immobile
g. Seek immediate medical attention
D. If the injured person is transported to a

hospital, the Emergency Coordinator or designated
person will travel in the ambulance with the
injured person offering assistance as required.
The Emergency Coordinator or designated person
will notify hospital of the transportation of any
injured person to their facility, identifying the

following:
1. Individual’s name
2. Employer
3. Nature of injury
4, Estimated time of arrival
5. Any other information requested by the

hospital

16.9 Severe Weathexr Plan

Meteorological conditions shall be closely watched,
especially in the spring when severe thunderstorms and
tornadoes are most likely to occur. Thunderstorms and
tornadoes often occur late in the afternoon on hot spring
days, but can occur at any time of the day, in any season of.
the year. Tornadoes are usually preceded by severe
thunderstorms with frequent lightening, heavy rains, and
strong winds.

A severe thunderstorm watch or a tornado watch announcement
on radio or television indicates that a severe thunderstorm
or tornado is possible. Work will continue at the work site
during severe thunderstorms watches or tornado watches. A
severe thunderstorm warning or a tornado warning signifies
that a severe thunderstorm or a tornado has been sighted or
detected by radar and may be approaching. All work on site
shall cease during a thunderstorm, a severe thunderstorm
warning, or a tornado warning.
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Personnel on site during a tornado shall take the following

steps:
1, Evacuate office trailers or vehicles.
2. If outdoors, lie flat in a nearby ditch,
3. Stay away from power poles, electrical appliances,
and metal objects.
4. Do not try to outrun a tornado.

16.10 Evacuation Plan

All project personnel will evacuate the facility under the
direction of the Emergency Coordinator.

Evacuation Routes:

1. A Coordinated evacuation will be conducted with
all project personnel using the most direct upwind
route, to Zone 2, avoiding the point of emergency.

2. All project personnel involved in the evacuation
will immediately move to the
Decontamination/Transition area (Zone 2)-and will
remain there awaiting further instruction from the
Emergency Coordinator.

Because Zone 2 will be inside Building 31,
dangerous carbon monoxide conditions may exist in
Zone 2 also. Therefore, a designated area of safe
refuge will be determined and communicated at the
site specific training meeting.

3. Personal protective equipment will be used at all
times by the project perqonnel during the
evacuation procedures.

17.0 Medical Evaluation and Surveillance Program

A comprehensive medical evaluation program designed to meet
requirements and recommendations set forth by the
Occupations Safety and Health Administration will be
implemented. All project personnel will receive a medical
evaluation. The medical evaluation will be designed to
ensure that personnel can wear respiratory protection and
work in a hazardous materials environment.
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The medical surveillance program includes biological
monitoring for lead in accordance with the standards set in
the Code of Federal Regulations, 29 CFR Part 1926.62, A
board certified physician has examined the medical
surveillance program and conducted examinations of the
project employees. A letter from the attending physician is
included in Appendix E.

17.1 Medical Examinations

The following is a breakdown of the evaluation to be
performed on project personnel to determine fitness to
conduct operations:

A, Medical History and Ancillary History
1. Social history
2. Family medical history
3. Personal medical history
4. Review of body systems
B. Occupational History
1. Respiratory
2. Noise
3. Skin
4, Vision
C. Cardiology
1. Electrocardiogram
2, Blood pressure
3. Pulse rate
D. Pulmonary Lung Function - FV(C, FEV-1
E. Audiology
1. Hearing threshold 500-8000 hertz
2. Ear canal examination
F. Vision
1. Visual acuity
2. Color perception
3. Depth perception
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G. Physical Measurements

1. Height
2. Weight
3. Abdominal girth
H. Blood
1. Chemistry
2. Hemoglobin, Hematocrit, RBC, WBC, and

examination of peripheral smear morphology

3. Blood lead level
4, Zinc protoporphyrin (Z2ZP)
5. Blood urea nitrogen
6. Serum creatinine
I. Urinalysis with microscopic evaluation

The above evaluation will be subject to modification
with concurrence from the medical consultant in order
to meet any additional reqgulatory requirements,
Additional. tests may be performed if they are relevant
to lead exposure which the examining physician deems
necessary by sound medical practice,

Fmplovee Notification

All personnel who receive a medical evaluation will be
notified within five working days of the outcome of
their evaluation. This will be in the form of a
confidential report addressed to the individual and
will contain a breakdown of the clinical findings and
blood lead levels. If the blood lead level exceeds 40
ug/dl the person will be notified that the standard
requires temporary medical removal with Medical Removal
Protection benefits if the blood lead level exceeds 50
ug/dl.

The report will also indicate any areas of concern
which would justify further medical consultation by the
individual’s personal physician. In the event that the
areas of concern are of a severe nature, a follow-up
notification will be made to the individual by the
medical consultant to answer any questions the employee
may have.
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V17.3 Frequency of Medical Evaluations

Medical exams will be conducted at the following
frequencies:

A. Prior to initial job assignment where medical
exams would be required.

B. Annually

C. Termination of employment (if last medical exam
was greater than six months)

D. Injury/illness due to hazardous materials exposure

Biological monitoring for blood lead and ZZP levels
will be determined at the following frequency:

A. Prior to working on the project

B. Every 2 months for the first 6 months and every 6
months thereafter,

C. If a test indicates a level greater than or equal
to 40 ug/dl, the person will be tested within two
weeks and every 2 months until two consecutive
tests indicate a level less than 40 ug/dl.

D. Anyone removed from the project because of _
elevated lead levels will be re-tested within two
weeks and every month during the removal period.

18.0 Hauling, Disposal, and Vehicle Operation

18.1 General Operation

All operators of motor vehicles and equipment have valid
operators licenses for the vehicle or equipment being
operated. The number of personnel in each vehicle will not
exceed the number which can be seated. All tools and
equipment will be guarded, stowed, and secured while being
transported,

No vehicles will be used unless they are in safe operating
condition and regularly inspected and maintained. Vehicles
will be inspected weekly to ensure that the following
equipment is in safe operating condition:
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1) Service brakes

2) Emergency and parking brakes

3) Tires :

4) Horns

5) Steering

6) Coupling devices and hitches

7) Seat belts

8) Operating controls

9) Safety devices

10) Accessories (mirrors, lights, reflectors, wipers,
glass, defrosters, fire extinguisher, etc.)

Records of tests, inspections, and maintenance will be
maintained on each vehicle. Vehicles not meeting safe
conditions will be repaired immediately or they will not be
used until they have been repaired.

18.2 Dump Trucks

All dump trucks will comply with all federal, state, and
~local DOT standards. Drivers will have current Commercial
Drivers Licenses (CDL).

Dump trucks and equipment will be equipped with back up
alarms. Dump trucks will be equipped with a device to
prevent accidental lowering while maintenance is being
performed. Hoist levers will be secured to prevent
accidental tripping. All off-highway end-dump trucks will
have a clearly visible device to determine if the dump box
has been lowered. Trip handles for tailgates will be

" arranged such that the operator will be clear.

Trucks will be equipped with one red flag and three
emergency reflectors. They will have two wheel chocks for
each unit-of the vehicle. They will have one 2A:10B:C fire
extinguisher. '

Vehicle exhaust will be controlled and maintained such that
emissions will not present a hazard to operators,
attendants, or other personnel.

Rubber tires on vehicles will not extend out beyond fenders.
Mud flaps will be used on vehicles not equipped with
fenders. Safety cages will be used when performing
maintenance on tires on split rim wheels.
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18.3 Operating Rules

Operators will obey all traffic regulations and practice
defensive driving at all times. Vehicles approaching
railroad crossings will be driven such that the vehicle will
be able to stop prior to crossing the first rial of the
track. Vehicles carrying personnel, explosives, flammables,
or toxic substances will stop at all railroad Cross1ngq and
will not proceed untll the way is clear.

Vehicles will not be left unattended until the engine has
been turned off, the parking brake set, and the gear
engaged. Vehicles will not be stopped or parked in any way
that may endanger the vehicle, other vehicles, equipment, or
personnel,

Drivers will leave the cab while loading if there is any
danger from suspended loads or overhead equipment. The
vehicle will not be loaded in any way that interferes with
the safe operation of the vehicle. Each load will be
distributed, chocked, tied down, or secured.

Loads will be tarped when there is danger of flying debris,
rock, or dirt. Any hazardous or toxic materials will be
tarped and secured as necessary. The loads will be
manifested and the trucks will display any applicable
placards when in route.

Severe and Inclement ngther_

19.1 Severe Weather

When there are warnings of impending severe weather,
conditions will be monitored and precautions taken to ensure
the safety of personnel and property. The National Oceanic
and Atmospheric Administration’s Natural Hazard Watch and
Warning poster will be displayed on the jobsite poster board
to provide instructions and safety rules for tornadoes,
hurricanes, floods, thunderstorms, lightning, and winter
storms,
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'19.2 Hot Weather

19.2.1 Héat Stress Prevention

Of particular importaﬁce is heat stress resulting when
protective clothing decreases natural body ventilation.
One or more may help reduce heat stress: :

1. Provide plenty of liquids. To replace body fluids
(water and electrolytes) lost because of sweating,
use a water or commercial sport drink mixes,
drinks with excess sugar should be avoided.
Alcohol should be avoided by workers during off-

“hours, because of its effects on the bodys natural
cooling system.

2. Provide cooling devices to aid natural body
ventilation. These devices, however, add weight,
their use should be balanced against worker
efficiency.

3. Install mobile showers and/or hose-down facilities

to reduce body temperature and cool PPE.

4, In extremely hot weather consider performing work
at night or early mourning/late afternoon hours.

5. Provide shielding for shade to reduce temperature
in work area.

19.2.2 Heat Stress Monitoring

For monitoring the effects of heat on the body,
techniques will be used as a screening mechanism.
Monitoring of personnel using PPE should be monitored
at temperatures above 70°F or above. Frequency of
monitoring should increase as the ambient temperature
lncreases or as slow recovery rates are indicated.

Heat stress will be avoided by establishing appropriate
work/rest periods suggested by the American Conference
of Governmental Industrial Hygienists (ACGIH) 1992-1993
TLV guide (Appendix I).
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19.2.3 Effects of Heat Stress

If the body’s physiological process fail to maintain a
normal body temperature because of excess heat, a
number of physical reactions can occur, ranging from
mild (such as fatigue or irritability) to fatal. Heat
related problems include:

1. Heat Rash-caused by continuous exposure to heat
and humid air and aggravated by chaffing clothes.
Decreases ability to tolerate heat as well as
being a nuisance.

2. Heat Cramps-caused by profused perspiration with
inadequate fluid intake and vitamin/mineral
replacement. Signs: muscle spasms and pain in the
extremities and abdomen.

3. Heat exhaustion-caused by increased stress on
various organs to meet increased demands to cool
the body. Signs: shallow breathing, pale, cool
moist skin; profuse sweating, and dizziness.

4, Heat Stroke-Life Threatening-the most severe form
of heat stress. Body must be cooled immediately
to prevent severe injury or death, seek medical
attention immediately. Signs: red, hot, dry skin,
no perspiration, nausea, dizziness, confusion,
strong rapid pulse and/or coma.

Cold Weathef'
19.3.1 Effects of Cold Exposure

Persons working outdoors in temperatures at or below
freezing may experience injuries ranging from frost nip
to hypothermia. Extreme cold for a short time may
cause severe injury to the surface of the body. Areas
of the body that have a high surface area to volume
ratio, such as fingers, toes and ears are the most
susceptible,

Two factors influence the development of a cold injury:

ambient temperature and the velocity of the wind. Wind
chill is used to describe the chilling effect of moving air
in combination with low temperature. For instance, 10°F
with a wind of 15 mph is equivalent in chilling effect to
still air at -18°F,.
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As a general rule, the greatest incremental change in wind
chill occurs when a wind of 5 mph increases to 10 mph.
Additionally, water conducts heat 240 times faster than air.

Thus,

the body cools suddenly when PPE is removed if the

clothing underneath is soaked with perspiration.

Local injury resulting from cold is included in the generic
term frostbite. There are several degrees of damage.
Frostbite in the extremities can be categorized into:

1.

Frost Nip or Incident Frostbite-condition is

characterized by sudden blanching or whitening of the

skin.

2.,

Superficial Frostbite-the skin  has a waxy or white

appearance and is firm to the touch, but tissue beneath
is resilient,

3.

Deep Frostbite-tissue is cold, pale and solid,

extreme serious injury.

Systemic hypothermia is caused by the exposure to the
freezing or rapidly dropping temperature., Its symptoms are
usually exhibited in five stages: T

1.
2.

3.

S

Shivering

Apathy, listlessness, sleepiness, and sometimes
rapid cooling of the body to less than 95°F,
Unconsciousness, glassy stare, slow pulse and slow
respiratory rate.

Freezing of the extremities

Finally-Death
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Table 19.3.2 Temperature and Corresponding Actions

Temperature

60.8°F

40°F

35.6°F

30.2°F

19.4°F

Actions to be taken

Work place monitoring shall be
initiated. 1If bare hand fine work
or sedentary work is being
performed, provisions to keep
workers hands warm should be made
with gloves, heaters, etc.

Dry insulated clothing shall be
provided to workers to maintain
worker body core temperature above
96.8°F,

Workers performing light work will
be provided with gloves. Workers
handling evaporative liquids(i.e.
gasoline, solvents, etc.) will be
provided with protective gloves and
take precautions to prevent
spillage on workers.

Wet clothing will be changed
immediately.

Dry bulb temperature readings will
be taken at least every four hours.
Metal handles on tools or equipment
shall be covered with thermal
insulating material to prevent
worker contact. If outside work is
being performed, wind speed will be
measured along with temperature to
determine wind chill factor.
Workers with disease(s) or taking
medication that will effect body
temperature regulation will be
excluded from cold work.

If moderate work and fine manual
dexterity is not required is being
performed then gloves will be
provided. Workers will be notified
to prevent inadvertent bare skin
contact with cold surfaces. If
workers are continuously exposed to
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0°F & >5 MPH Wind
or
-11.2°F & <5 MPH Wind
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cold, heated warming shelters will
be made available and
work/rest(warm) schedule will be
developed and implemented.

Use of protective mittens and ‘
machine controls and tools will be
designed for use with mittens.

Workers should be medically
certified as suitable for such
exposures.

-25.6°F Skin should not be continuously
exposed.
19.3.3 Work/Rest (Warm) Schedule

The air temperature and wind speed will be used to determine
the wind chill. Workers shall be rotated/rested (warmed) in
accordance to the AGCIH TLV warm up schedule (Appendix J),
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FNG Envireonmental

4187411648

TZ
Certifi d gafety Prof gsional
c:;tlti 4 Industrial Hygi nist

AREAS OF
SPECIAL BERVICE:

PROFESS IONAL
EXPERIENCE:

1084-1988,
1988-Present

principal Cliénts: 

vrnduatrial Hygiene

Occupational safety
safety & Health Audits

Asbeslos Projects
Asbestos and safety Training

gcopsultant - .
Yardley, Penneylvania.

Atlantic Environmental Inc-.
Dover, New Jersey - :

DevelonSpecificatipne for Asbeetos Pr
Manage AsbestoB Abatement Projects
Environmentqlvand Industrial Hygiene
Right to Know Training and Audits

- Indoor Ai:-Qualityj

National Asbestos and Enyironmental Training

Institute
Ocean, New Jersey

Asbestos Worker/Supervisor, Inspector,
Management Planner, Project Designer

. Training

Asbestos Training C§urse Development-. .

Asbestos Surveys

Tndustrial Cdnsttuction Environmental

. Phoenixville, Pennsylvania -

HBazardous Waste Training

Review and Update of Health

Galson Technical Services

Plymouth Meeting, Pennsylvania
Asbestos.Project Oversight

Princeton Testing Laboratory

_Princeton, New Jersey

Safety Audite
Asbestos Projects

‘Asbestos Training Inslitute
New York, New York

Asbestos‘Workar/SuperviSOr Training .
Ashestos Inspector/Investigator Training

P. @2
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and Safety_Plan‘
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GERALD A. SCHWARTZ Page 2

Tri-Tech Laboratories, Inc.
Gap, Pennsylvania
Review of Asbestos Project Specifications

Apex Environmental Inc.
Rockville, Maryland
Development and Management of Landfill
Gas Monitoring Projcot
Right to Know Training -

ATC Environmental, Inc.

New .York, New York
Aabestos Worker/SUPerv1sor Training
Air Sampling Technician Training L
Aabeatos Inspector/Investlgator Tralnlng

Hudson Asbestos Training Institute
Richmond Hill, New York
- Hazardous Wasto Operations Trainlng

A & 8 Environmental Safety, Inc.
‘Harrisburg, Pennsylvania
. Asbestos Worker/Supervisor Tralning

Blllmann Environmental SQrv1cea, Inc. -
Union, New Jersey
- Mx Sampling Technician Training
Hazardous Waste Operations Training
Review of Specifications for Asbaestos,
Hazardous Waste, Tank Removal and Lead
Abatement Projects -

Abatement Safety Training Institute

New York, New York
Asbestos Worker/Superv1sor Trulnxng .
Albestos Inspector/Investigator Training -

Woodbridge/Cartex Ing. :
Fairless Hilla, Pennsylvania
Industrial Hyglene Surveys

anironmental Rasource Aasociates
Phlladelphla, Pennsylvania
Review of Asbestos Project Spec1fications~

B & M Construction & Restoratlon, Inc.

Totowa, New Jersey
Review of Asbestos Project Speclflcatlons
Development of Regpirator Protection Program

-Khemesafe Environmental, Inc.
Bronx, New York .
Review of Asbestos Abatement Project
Specifications and Final R ports



FNG Environmental 410807411648 P.B4

GERALD A. SCIIWAR'1Z Page 3

Executive Abatement Induastries
Jersey City, New Jersey
Preparation and Review of Asbestos
Project Specificatione
Review of Asbestos Management Plans
Review of Agbestos Project Final Reports

Paragon Environmental Group
Coatsville, Pennsylvania
Quality Control and Monitoring of
Lead Abatement Projects

1988 ' Biospherics, Ino.
Mt. Laurel, New Jersey
Br a

Responsible for all aspects of operation of New Jersey branch office

including marketing, project oversight, and technical supervision of
environmental and training services. :

1979-1984 FMC Corporation _

o Princeton, New Jexsey

Safet ilalist ,
Developed and implemented safety and industrial hygiene monitoring
programs. Audited facilities to ensure Company compliance with OSHA
and other safety standards. Conducted safety train ng sessions.
Consulted with management to help them meet safety standards and
goals. Provided safety engineering analysis and review for new
processes and facilities. 1Investigated accidents and serxjous
. Incidents. ‘ ‘ ' ‘ o

1976-1979 - - Tonac Chemical Company
' S ‘ - Birmingham, New Jersey
_Engineer

Had responsibility for maintaining Company compliance with OSHA, EPA
and DOT requirements. Implemented plant safety programs. Provid d.
consultant services and technical knowledge to all levels of
management in the areas of safety, hazardous materials

transportation, industrial hygiene and fire protection. Conducted
training. Investigated accidents. :

Prior to 1976 . DIVA Corporation
Eatontown, New Jersey

Chemical Process Endineer

Western Electric Company
Princeton, New Jersey

Engineeripg Associate

 EDUCATION: City College of Now York
B.E. (Chemical Engineering)

New Jersey lnstitute of Technology
M.S. (Management Engineering)
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 GERALD A. SCHWAR'IZ : Page

PROFESSIONAL. Ametican'lndustrlal Hygiene RAssociation
MEMBERBHIPS/ American Academy of Industrial Hygiene
HONORS ¢ American Bociety of Safety Englnears

ATHA Communication and Training Methods

: Committee

Appear in . ho ip 1 et

Appear in 24th ed. Who’s Who in the East
CERTIFICATIONS: Certified Industrial Hygienist Cert No. 3489

Certified Safety Professional Cert No. 7890
New York City Asbestos Investigator No. 42099
New Jersey Asbestos Safety Technician No. 0069
EPA AHERA Supervisor No. RAPA-01369

EPA AHERA Building Inspector No. 001637

EPA AHERA Management Planner No. 001637
Philadelphia Asbestos Proj. Insp. No. H~15185
NYS Air Sampling Technician No. AH 89-11365

- NYS Inspector No. AH 89-11365

NYS Project De51gner No. AH 89-11365

' NYS Project Monitor No. AH 89-11365
.NIOSH 582 (Equiv.) Cert, No. 1049
Supv. of Haz. Waste Oper. No. Ref 0201-92- 01
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MICHAEL FULMER
Industrial Hygienist

EDUCATION/SPECIALIZED TRAINING:

40-hour Health and Safety Training in accordance with 29 CFR 1910.120
8-hour Health and Safety Training Supervisory Training
Health and Safety Certification - Monigomery County Comnunity College, Pennsylvania

GENERAL EXPERIENCE:

1992 To Present  Iudustrinl Hygienist and Lnvironmental Remediations, Apex Environmental, Ine., Rockville, Marylund.
: Responsible for health and safety during remediation of hazardous waste siteS and usiderground storage tank
(UST) closures.

1987 To 1992 Industrial lyglenist and Environmentnl Remediations, Phoenix Salety, L1d. Worked as Heulth & Sulcty
Supervisor for environmental remediations and asbestos abatements. Performed safety and industrial hygiene
monitoring for City of New York. Health & Safety Supervisor on numerous environmental remediation sites
including BROS Superfund site, Bridge Port, New Jersey; Strassburg Landfill, Strassburg, Pennsylvania; and soil
solidification, Amoco Oif Ca., Whiting, Indiana; basin and ditch siudge removal, Dupont Co., Chambers Works
Plant, New Jersey; and Right to Know, City of Philadelphia, Pennsylvania,

1973 To 1986 Quality Assurance, B.F. Goodrich Co., Ouks, t’eunsylvﬁnln. Performed calibration and overall quality assurance
for raw and finished products. = . .

PROJECT EXPERIENCE:

n ~ Health & Safety Audits - citics of Philadelphia and New York.

] Air Monitoring - School District of Lancaster, Pennsylvania and Vcterans Administration, New Haven, Comnecticut. ;

» -Ajr Monitoring - City of New York, various locations, during pre- and post abatement of asbestos: dutics included health
and safety of five to ten workers and surrounding buildings. :

. Air Monitoring - City of Philadelphia, Right to Know: inventory for hazardous maferials at Philadclphia Infernational

Airports. Sct up material safety data sheets (MSDS) program, determine hazardous snd non-hazardous materials.

L] Environmental Resuediation - various sites in Pennsylvania, New York, Dclaware and New Jersey.

L BROS-Superfund Site, Bridgeport, New Jersey: oversight of health and safety for 75 10 100 workers during removal and
remediation of oil storage facility. All work performed in Level B personal protective equipment (PPL).

] Strassburg Landfill, Strassburg, Pennsylvania - Health and safety officer for enforcement of Safely, Health, and Emergency
Response Plan (SHERP) during collection and shipping of leachate.

" Amoco Oil Co. Refinery, Whiting, Indiana - health and safety supervisor for 30 to 50 workers and nenrby communitics

] during soil solidification of oil waste lagoon. Work performed in Level B PPE. :

L) Dupont Co., Chambers Works Plant, New Jerscy - Supervisor for culvert and lagoon hazardous waste removal operations,
Responsible for health and safety of 20 to 30 workers in nearby community and plant personnel, Level D, C, and B PPE.

» Cecos, B.fl., Niagara Falls, New York - Supervised closure of 18 foot leachate pipeline, scope of work included confined

. Bpace enfrics in excavations as vault for hazardous waste. Level B PPE. ,

L Phase I sitc assessments at various locations in Mar)'land.'~ fA— »y M. &,

n . Health and safety during apron addition at Dover Air Force Base.

[ ] Healih and safety during environmental renicdiation at Andrews Air Force Base Resource Conscrvation and Recovery Act

' (RCRA) site. Duties included air monitoring, confined space entrics, air and soil sampling.

u . Air sampling at various locations jn Washington, D.C. ’ :

n Health and safety for UST removal in Eddystone, Pennsylvania.  Also, the removal of iransformers contuining

. polychlorinated biphenyls (PCBs). : ' :
L Health and safety for UST removals at various locations in Maryland. Duties included air and soil sampling, overall health

and safety for tank removal,
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RICHARD A. GROVES
220 LYONS CREEK
LOTHIAN, MD 20711
410-741-1648

EMPLOYMENT HISTORY:

FNG ENVIRONMENTAL, INC. Phone# 410-741-9825

1410 Forest Dr. #8, Suite 235 Annapolis, MD 21403

Vice President of FNG Environmental From: 4/93 To: Present Director of marketing,
management of field pelsom\el and responsible for general business operations,

APEX ENVIRONMENTAL, INC. I_’hone# 301-417-0200

15850 Crabbs Branch Way Rockville, MD 20850

Supervisor: Steve Simmons From: 2/91 To: 3/93

Position: Health and Safety Officer/Industrial Hygienist _

Responsibilitics include OSHA monitoring, site supervision, and asbeslos air monitoring.’
Developed and enforced HASP’s and SHERPS, monitored UST removals, installed pump
and treat and vapor extraction systems, Developed corporate health and safety SOP’s,
cross trained workers from mdustnal hyglenc and geology, and expanded marketing for
Hazmat contracts. .

PHOENIX SAFETY ASSOCIATES LTD. Phone# 212-268-0600
35 West 31 Street 6th Floor New York, New York 10001
Superv1sol Barbara Raskob From: 8/89 To: 11790
Position: Health and Safety Officer/Industrial Hygienist :
Responsibilitics included health and risk assessments of industrial facilities and hazardous
- waste remediation sites. Development, evaluation and enforcement of HASP’s. Asbestos
“project air and OSHA monitoring, survey bulk samp]mg, sue safety superwsor and -
: Chenl/COlNrdClOI' m(exface S

SHORELINE, INC. Phone# 203-877-7665
255 Cherry Street Milford, Connecticut 06460
- Supervisor: Steve Bard From: 12/88 To: 7/89

Position: Sales Representative -

Responslbilxty was a direct salesman

UN]'I‘ED STATES ARMY From 12/84 To: 12/88

Position: h)fantry/Nuclear, B1olog1ca] and Chclmcal (NBC)

Warfare Specialist -

Responsibilities included planm:ng, conductmg and evaluating NBC training, maintenance
~ and readiness. Performed fit tests, protective clothing drills, first aid exercises and

reviewed and updated NBC warfaré procedures. Supetvised respiratory protection:

confidence station. Instructed and performed decontamination opetations from individual

personnel to large scale multi-hazard pmJects Performed sue surveys and hazard

assessments of contaminated zones.
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RICHARD A. GROVES
KEY PROJECTS:
APEX ENVIRONMENTAL, INC.

U. S. Ammy Corps of Engineers, Various Former Nike Missile

- Battery Sites, MD Developed and enforced SHERP, took=soil, air and water
samples during the removal of 28 UST's and- subsequent remediation of petmleum
contaminated soil.

Head, Inc., Dover AFB, Dover, DE

Directed health and safety momlormg and coordinated geology support during the
. construction of parking aprons in areas extremely contaminated with JP-4 jet fuel.

Performed air monitoring, field screened soil, and took soﬂ and water samples,

Triborough Brldge and Tunnel Anlhomy (TBTA), New York, NY

Carbon Monoxide Pilot Study of Bridge and Tunnel Officers A
Conducted placement of petsonal and area samples, retrieved data from samples, evaluated.
procedures and interacted between TBTA BTO's (and their umon) and general contractor
on dlsclepanc:es ' : S

Department of Correcuons (DOC), R1kers lsland Correctional
Facility, Queens, New York
Methane Monitoring and Methane Safety Plan Enforcemcnt -
Monitored facility for presence of methane and ‘hydrogen sulfide, supervxsed 1echmclans
generated weekly safety reports, enforced safe work procedures on construction

- workers and updated DOC Commissioner on weekly status of potcmtal hazards to
inmates, workers and officers :

o PHOEN]X SAFETY ASSOCIATES LTD..

Du Pont Envuonmental Resources, Deep Wdter, New Jersey -
- Site Remediation and Waste Processing -

Site Safety Supervisor of health and safety technicians,

review of daily logs, maintained momtormg and protective
" equipment, updated medical records and inventory sheets.
" Assisted in the conditioning and disposal of the waste.

Scientific Bcology Group, Bloomfield, New Jersey

Site Decommission and Decontamination .
Assessment of multiple hazard and cross contaminated areas, developed and nnpl(,memcd
samplmg and momtormg procedures. Reviewed and updated health and safety plan and
aided in the processmg of waste materials.
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RICHARD A. GROVES

EDUCATION:

UNIVERSITY OF MARYLAND 1987
- ,Studies in Korean culture, language and customs.

,U S. ARMY NBC DEFENSE SCHOOL 1986
Trained in all defensive and offensive capabilities of Nuclear Bio]ogica] and Chemical
" (NBC) warfare. Instructed for effects on mission completion, heat stress, detection,

evaluation, decontamination; first aid and comammatlon hazard plotting. Developmem of

_ eqmpment maintenance schedules.

' BRlDGEI’OR'I‘ ENGINEERING lNSTlTUTE 1984
Certified in oomputcr aldcd draﬂmg and dcs1gn (CAD).

SPECIAL TRAINING/CERTIFICATES

, OSHA 40 Hour l-Iealth and Safety Trammg for Hazaldous Waste lee Operatlons

AOSHA 8 Hour Supcrvxsors Heallh and Safety Trainmg fm Haza:dous Waste Sne‘

_Operation
.- American Red Cross standard First Aid centificate.

" American Red Cross adult/infant CPR certificate,

P.83
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Appendix B

HAZARD COMMUNICATION

In order to comply with 29 CFR 1910.1200, Hazard Communication,
the following written Hazard Communication Program has been
established. All employees will be briefed on this program, and
have a written copy for review.

A.

CONTAINER LABELING

All containers received on site will be inspected to
ensure the following: (1) all containers will be
clearly labeled as to the contents; (2) the appropriate
hazard warnings will be noted; and (3) the name and
address of the manufacturer will be listed.

All secondary containers will be labeled with either an
extra copy of the original manufacturer’s label or with
generic labels which have a block for identify and
blocks for the hazard warning.

MATERIAL SAFETY DATA SHEETS (MSDSs)

Copies of MSDSs for all hazardous chemicals known or
suspected on site will be maintained in the work area.
MSDSs will b available to all employees for review
during each work shift,

EMPLOYEE TRAINING AND INFORMATION

Prior to starting work, each employee will attend a
health and safety orientation and will receive
information and training on the following: (1) an
overview of the requirements contained in the Hazard
Communication Standard, 29 CFR 1910.1200; (2) chemicals
present in their workplace operations; (3) location and
availability of a written hazard program; (4) physical

‘and health effects of the hazardous chemicals; (5)

methods and observation techniques used to determine
the presence or release of hazardous chemicals; (6) how
to lessen or prevent exposure to these hazardous
chemicals through usage of control/work practices and
personal protective equipment; (7) emergency procedures
to follow if they are exposed to these chemicals; (8)
how to read labels and review MSDSs to obtain
appropriate hazard information; (9) location of MSDS
file and location of hazardous chemical list.
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Material Safefy Data Sheet . [No. 9

| SULFURIC ACDD, .
Genium Publishing Corporatlon S B CONCENTRATED
-1145 Catalyn Street - moe e e | Revision C i T

‘ Schenectady, NY 12303-1836 USA
(518)377-8855

+ .+ {Issued: October 1980
Genum puBusHiNG corp. | Revised: February 1986 -,

SECTION 1. MATERIA 'IDENTIFr@f&TION

MAIERIALEAME SULFURIC ACID CONCENTRATED

Ql HER DE.§IGNAT|ON§ Oil of Vltnol Hydrogen Sulfate HZSO4, CAS #7664- 93-9

o HMIS
MANUFACTURER/SUPPLIER: Aviilable from many suppliers, including: ° ’ - ‘ H: 3
Allied Corporation, PO Box 2064R, Morristown, NJ 07960; Telephone: 800 631-8050 F: 0 R1
RIS A e PR ol R 2 I3
' PPE:* S 4
*See Sect. 8 KO
5T AZARD DAT
Hydrogen Sulfate (sto4) 93-98 . | 8-hr TWA: 1 mg/m3
. ,a . . . L . Balance . |Human, Mist Ir%halation,
* Material is obtained by the reaction of SO3 and water. Can contain : P —(l:lil;?c :dl:i/hmE}é :L:;k
low impurity levels, such as 0.02% max of iron as Fe. Properties vary
with HySO4 content. | Rat, Ora,
o | LDsg: 2140 mg/g
Current OSHA standard and ACGIH (1985 86) TLV. NIOSH has a 10-hr- o T )
TWA, 40-hr. work week, of 1 mg/m3. IR R

- 93,19% HySO4 .98.33% HpSO4 100% HZSO4 :
Boxlmg Pomt, 1 atm, deg C © a8l ca338 7 7 Tea 330 (dc)
Specific Gravity (60/60°F) - -t 18354 . o ¢ ST 1.84 ; 1.8
Volatiles, % @ 340°C ca 100 calo0 voca 100 -
Melting Pomt, deg C : . -ca-34 - -,;:u‘ ST cal . ’ - 104 -
Water Solubility ... Complete stcrble e
Vapor Pressure, mm Hg @ 100°F ... <1(93. 19%

reported in degrees Baume Be). Formula is Be=145 [145/sp gr for liquids heavier than water]

Appearance and gdor: Clear, colorless, hygroscoplc oily liquid with no odor. Mists greater than 1 mg/m are eally
recognizable. Those at § mg/m3 are distinctly objectionable.

425 SO4); Deg. Baime . 66 (93.19% sto4) Densrty of HySO, isoftea *
/

Flash Point and Method " Autoignition Temp. ° Flammabrhty Limits In Air
None - Nonflammable NA NA o NA NA -~
Sulfuric acid is nonflammable;

however, it is a strong oxidizing agent and may cause ignition by contact with combustible
materials. Small fires may be smothered with suitable dry chemical. Cool exterior of storage tanks of H,S0,4 with water to

avoid rupture if exposed to fire. ot'add wa 0 jquid e acid! The acid, especially when drluted with water, can
react with metals to liberate flammable hydrogen gas.

Sulfuric acid mists and vapors from a fire area are corrosive (see sect. 5). . .
Fire fighters must wear self-contained breathing equipment and fully protective clothing.

¥

Sulfunc acrd is stable under normal conditions of use and storage. It does not undergo hazardous polymerization. Itis a B
strong mineral acid reacting with bases and metals. The concentrated acid is also'a dehydrating agent, picking up moisture
readily from the air or other materials. Hydrogen gas may be generated within aHySOy4 container. Ventdrums cautiously. ..

This material reacts exothermically with water. (Acid should always be added slowly to water. Water added to acid can cause ~”

boiling and uncontrolled splashing of the acid.) Sulfur oxides can result from decomposmon and from oxxdrzmg reacuons of
sulfuric acid.

ight © 1986 Genium Publishing Corporation,
%yngh al usc or 1cp ) wimmc, lish




No.9  2/86  SULFURIC ACID, CONCENTRATED (Rev. C)
‘SECTION 6: HEALTH:HAZARD:INFORMATION | T
Concentrated sulfuric acid is a strong mineral acid, an oxidizing agent, and a dehydrating agent that is rapidly damaging to all

human tissue with which it comes in contact. Ingestion may cause severe injury or death. Eye contact produces severe or
permanent injury. Inhalation of mists can damage both the upper respiratory tract and the lungs. Sulfuric acid is not listed as
a carcinogen by the NTP, IARC, or OSHA. )

- FIRST AID: EYE CONTACT: Immediately flush eyes (including under eyelids) with plenty of running water for at least 15
minutes. Speed in diluting and rinsing out acid with water is extremely important if permanent eye damage is to be avoided.
Obtain medical help as soon as possible.* SKIN CONTACT: Immediately flush affected areas with water, removing
contaminated clothing while under the safety shower. Continue washing with water and get medical attention.*
INHALATJON: Remove to fresh air. Restore breathing. Call a physician immediately. . INGESTION: Dilute acid
immediately with large amounts of milk or water, then give milk of magnesia to neutralize. Never give anything by mouth to
an unconscious person. Do not induce vomiting; if it occurs spontaneously, continue to administer fluid. Obtain medical
attention as soon as possible.* .

Maintain observation of patient for possible delayed onset of pulmonary edema.

* GET MEDICAL HELP = In plant, paramedic, community.

EAK, AND DISPOSAL PROCEDURE

Handle major spills by a predetermined plan. Contact supplier for assistance in this planning, in meeting local regulations,
and for disposing of large amounts. Notify safety personnel. Provide optimum ventilation; vapors are extremely irritating.
Stop leak if you can do so without risk.

Cleanup personnel need protection against inhalation or contact. Keep ubwind. Contain spill. Minor leaks or spills can be
diluted with much water and neutralized with soda ash or lime. If water is not available, cover contaminated area with sand,
ashes, or gravel and neutralize cautiously with soda ash or lime,

DISPOSAL: Follow Federal, state, and local regulations. Runoff to sewer may create hydrogen gas, which is a fire or
explosion hazard. EPA (CWA) RQ 1000 lbs. (40 CFR 117).

Provide general ventilation to meet current TLV requirements in the workplace. Where mists are up to 50 mg/m3, a high-

efficiency particulate respirator with full facepiece is warranted; a type-C supplier-air respirator with full facepiece operated in
. pressure-demand mode is used to 100 mg/m3. ' '

Avoid eye contact by use of chemical safety goggles or face shield where splashing may occur. Acid-resistant protective

clothing, such as rubber gloves, aprons, boots, and suits, is recommended to avoid body contact.

Eyewash fountain and safety showers with deluge type of heads should be readily available where this material js handled or
. stored. .

Contact lenses pose a special hazard; soft lenses may absorb and all lenses concentrate irritants.

Comprehensive preplacement and annual medical examinations with emphasis on dental erosion, cardiopulmonary system, and
mucous membrane irritation and cough are indicated.

SECTION. 9:: SPECIAL PRECAUTIONS AND: COMMEN

Sulfuric acid in carboys or drums should be stored in clean, ventilated storage areas having acid-resistant floors with good
drainage. Keep out of direct sunlight, do not store above 89.6°F (32°C). Storage facilities are to be separate from organic
materials, metallic powders, chromates, chlorates, nitrates, carbides, oxidizables, etc. Soda ash, sand, or lime should be kept
in general storage or work areas for emergency use. Protect containers against physical damage. Glass bottles need extra
protection. Sulfuric acid is highly corrosive to most metals, especially below 77% HySO4. Avoid breathing mist or vapors.
Avoid contact with skin or eyes. Do not ingest. Do not add water to concentrated acid. Drums may contain hydrogen gas,
so open cautiously. Use nonsparking tools free of oil, dirt, and grit and vapor-proof electrical fixtures

DOT Classification: Corrosive Material. ID No.: UN1830 Label: Corrosive

Data Source(s) Code: 1-12, 19, 20, 24, 26, 31, 37-39, 42, 82. CK

Judgements as to the suitability of information herein for purchaser’s purposes Approvals %0 ecawo

are necessarily purchaser's nsibility, Therefore, allgeough rPu le care —_—

has been taken in the preparation of such information, Genium Publishing Corp. . .o

extends no warranties, makes no representations and assumes no mponsgbilgpu Indust. Hy glene/safety W}
to the accuracy or suitability of such information for application to purchaser's

intended purposes or for consequences of its use. Medical Review

Copyright © 1986 Gemium Publishing Corporstion.
An?’“@ ial vsc or reprod 'ngwimm b

e miblisher's permission s prokibited Copyright © February 1, 1986




Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ 1145 Catalyn Street | Sheet No. 713
Schenectady, NY 12303-1836 USA Lead (Inorganic)

(518) 377-8854
Issued: 8/90

—

Lead (Inorganic) (Pb) Description: Exists widely throughout the world in & number of ores. Its main commercial source R
is galena (lead sulphide). Lead mineral is separated from crude ores by blast-furnace smelting, drossing, or electrolytic 1
refining. Lead is used mostly in manufacturing storage batteries. Other uses are in manufacturing tetraethyllead and both ~ §
organic and inorganic lead compounds in ceramics, plastics, and electronic devices; in producing ammunition, solder, K
cable covering, sheet lead, and other metal products (brass, pipes, caulking); in metallurgy; in weights and as ballast; as a
chemical intermediate for lead alkyls and pigments; as a constuction material for the tank linings, piping, and equipment

used to handle the corrosive gases and liquids used in sulfuric acid manufacturing, petroleum refining, halogenation, sul-
fonation, extraction, and condensation; and for x-ray and atomic radiation protection. ‘

Other Designations: CAS No. 7439-92-1, lead oxide; lead salts, inorganic; metallic lead; plumbum.

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Guide™ for a suppliers list.

PPG
Cautions: Jnorganic lead is a potent systemic poison. Organic lead (for example, tetraethyl lead) has severe, but different, health effects. * Sec. 8
Occupational lead poisoning is due to mhalation of dust and fumes. Major affected organ systems are the nervous, blood, and reproductive
di

systems, and kidneys. Health impairment result from a severe acute short- or long-term exposure.

o' hO

(inorganic) fumes and dusts, as Pb, ca 100%

1989 OSHA PEL:s (Lead, inor- 1989-90 ACGIH TLV (Lead, ' 1985-86 Toxicity Datat ST
ganic compounds) : Inorganic, fumes and dusts) Human, inhalation, TC; : 10 pg/m? affects gastrointestinal tract
8-hr TWA: 50 pg/m® - TLV-TWA: 150 pg/m® and liver
Action Level TWA®*: 30 pg/m® ) . Human, oral, TD, : 450 mg/kg ingested over 6 yr affects

. peripheral and central nervous systems
29 CFR 1910.1025 Lead Standard 1988 NIOSH REL Rat, oral, TD,: 790 mg/kg affects multigeneration reproduction
Blood Lead Level: 40 ug/100 g 10-hr TWA: <100 pg/m’

* Action level applies to employee exposure without regard to respirator use.
1 See NIOSH, RTECS (OF7525000), for additional mutative, reproductive, and toxicity data.

Boiling Point: 3164 °F (1740 *C) Molecular Wi :207.

Melting Point: 6213 °F (3274 *°C) Specific Gravity (20 °C/4 °C): 11.34

Vapor Pressure: 1.77 mm Hg at 1832 °F (1000 *°C) Water Solubility: Relatively insoluble in hot or cold water*
Viscosity: 3.2 cp at 6213 °F (327.4 °C)

Appearance and Odor: Bluish-white, silvery, gray, very soft metal.

* Lead dissolves more easily at a low pH.

Flash Point: None reported | Autoignition Temperature: None reported

Extinguishing Media: Use dry chemical, carbon dioxide, water spray, or foam to extinguish fire. -
Unusual Fire or Explosion Hazards: Flammable and moderately explosive in the form of dust when exposed to heat or flame. ,
Special Fire-fighting Procedures: Isolate hazard area and deny eatry. 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 mode and full protective equipment. Be aware of
runoff from fire control methods. Do not release to sewers or waterways. )

UEL: None reported

Stnbllity/Polymerlmtldn; Lead is stable at room temperature in closed containers under normal storag; and handling condi s on

exposure to air. Hazardous polymerization cannot occur. :
Chemical Incompatibilities: Mixtures of hydrogen peroxide + trioxane explode on contact with lead. Lead is incompatible with sodium azide,
zirconium, disodium acetylide, and oxidants. A violent reaction on ignition may occur with concentrated hydrogen peroxide, chlorine trifluoride,
sodium acetylide (with powdered lead), ammonium nitrate (below 200 *C with powdered lead). Lead is attacked by pure water and weak organic
acids in the presence of oxygen. Lead is resistant to tap water, hydrofluoric acid, brine, and solvents.
Conditions to Avoid: Rubber gloves containing lead may ignite in nitric acid.
Hazardous Products of Decomposition: Thermal oxidative decomposition of lead can produce highly toxic fumes of lead.
Carcinogenicity: Although the NTP and OSHA do not list lead as a carcinogen, the IARC lists it as probably carcinogenic to humans, but having
(usually) no human evidence. However, the literature reports instances of lead-induced neoplasms, both beni gn and malignant, of the kidney and
other organs in laboratory rodents. Excessive exposure to lead has resulted in neurologic disorders in infants. Experimental studies show lead has
reproductive and teratogenic effects in laboratory animals. Human male and female reproductive effects are also documented.
Summary of Risks: Lead is a potent, systemic poison that affect a variety of organ systems, including the nervous system, kidneys, reproductive

into the body. Adults may absorb only 5 to 15% of ingested lead; children may absorb a much larger fraction. Once in the body, lead enters the
bloodstream and circulates to various organs. Lead concentrates and remains in bone for many years. The amount of lead the body stores
increases as exposure continues, with possibly cumulative effects. Depending on the dose entering the body, lead can be deadly within several
days or affect health after many years. Very high doses can cause brain damage (encephalopathy).

Medical Conditions Aggravated by Exposure: Lead may aggravate nervous system disorders (e.g., epilepsy, neuropathies), kidney diseases,

Lx@gh blood pressure (hypertension), infertility, and anemia. Lead-induced anemiz and its effect on blood presssure can aggravate cardiovascular
isease. ,

Continue on next page

Copyright © 1990 Goninm Publishing Corparation.
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Target Organs:
Primar
Acute Eyrl'ects: An acute, short-term dose of lead could cause scute encephalopathy with seizures, coma, and death. However, short-term
exposures of this magnitude are rarc. Reversible kidney damage can occur from acute exposure, as well as anemia.
Chronic Effects: Symptoms of chronic long-term overexposure include appetite loss, nausea, metallic taste in the mouth, lead line on gingival
(gum) tissue, constipation, anxiety, ancmia, pallor of the face and the eye grounds, excessive tiredness, weakness, insomnia, headache, nervous ir-
nitability, fine tremors, numbness, muscle and joint pain, and colic accompanied by severe abdominal pain. Paralysis of wrist and, less often,
ankle extensor muscles may occur after years of increased lead absorption. Kidney disease may also result from chronic overexposure, but few, if
any, symptoms appear unu{
sterility in men; and decreased fertility,
or developmental problems due to excessive lead exposure in pregnant women. Lead poisoning's severest result is encephalopathy manifested by
severe headache, convulsions, coma, delirium, and possibly death. :
FIRST AID
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
facility. Consult a physician immediately. .
Skln:IQ_uicIéIy relmove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Consult a physician if any health
complaints develop. .
Inhalation: Remoge exposed person to fresh air and support breathing as needed. Consult a physician. _
Ingestion: Never give an{thing by mouth to an unconscious or convulsing person. If large amounts of lead were ingested, induce vomiting with
Ipecac syrup. Consult a p! . .
After first aid, get appropriate In-plant, paramedic, or community medical support. - .
Physician's Note: For diagnosis, obtain blood pressure, blood lead level (PbB), zinc proto hyrin (ZPP), complete blood count for microcytic
anemia and basophilic stippling, urinalysis, anc{n g
gingival lead line. Use Ca- D'F

peripheral nervous systems, kidneys, and gastrointestinal (GI) tract.
Entry Routes: Inhalation, ingestion.

severe kidney damage has occurred. Reproductive damage is characterized by decreased sex drive, impotence, and
Knorm menstrual cycles, and miscarriages in women. Unbom children may suffer neurologic damage

ysician immediately. .

blood urea nitrogen (BUN) of creatinine. Examine peripheral motor neuropathy, 1pa.'!lor. and
A 1o treat poison, but never chelate prophylactically. Consult an occupational physician or toxicologist.

Spil/Leak: Notify safety personnel and evacuate all unnecessary personnel immediately. Cleanup personnel should protect against inhalation of
dusts or fume and contact with skin or eyes. Avoid creating dusty conditions. Water sprays may be used in large quantities to prevent the forma-

tion of dust. Cleanup methods such as vacuuming (with an ;ppropﬁam filter) or wet mopping minimizes dust dispersion. Scoop the spilled
material into closed containers for disposal or reclamation. Follo

Disxosal: Contact your supplier or a licensed contractor for detailed recommendations.
EP

Listed as a RCRA Hazardous Waste (40 CFR 261.33, Appendix I—EP Toxicity Test Procedures
Listed as a CERCLA Hazardous Substance* (40 CFR 3(¥fe

SARA Extremely Hazardous Substance (40 CFR 355): Not list

Listed as a SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

w applicable OSHA re%\lanons (29 CFR 1910.120).

ollow applicable Federal, state, and local regulations.
Designations : .

)
4), Rezpomble Quantity (RQ): 1 1b (0.454 kg) [* per Clean WaLe_r Act, Sec. 307(a)]

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection Teg
Respirator: Seek ofessionaf
sary, wear a NIOSEIK-appr
SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient aimospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. Protective clothing made of man-made fibers and lacking
turn-ups, pleats, or pockets retain less dust from leaxf
Ventilation: Provide general and local ventilation systems to maintain airborne concentrations below the OSHA PELs (Sec. 2). Local exhaust
ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source %) : )
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
r(r:mlcrial from IJ/our shoes and equipment. Launder contaminated clothing before wearing. : :

omments:

eating, drinking, smoking, using the toilet, or applying cosmetics.

ns (29 CFR 1910.133).
advice prior (o respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
oved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an

ever eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially washing hands before

Stor.
sunlight, and heat and ignition sources. _

Engineering Controls: Educate worker about lead's hazards. Follow and inform employees of the lead standard (29 CFR 1910.1025). Avoid in-
halation of lead dust and fumes and ingestion of lead. Use only with appropriate personal J;notective gear and adequate ventilation. Institute a

IeS
an

For a variety of reasons, the lead concentration in workroom air may not correlate with the blood lead levels in individuals.
Other Precautions: Provide preplacement and periodic medical examinations which emphasize blood, nervous system, gastrointestinal tract, and
kidneys, including a complete blood count and urinalysis. Receive a complete history inc?

smgl_cm hisw;ﬂ. alcohol consumption, proprietary drug intake, and occupational and nonoccupational lead exposure. Maintain records for
medical survei

employment plus 20 years. Measurement of blood lead level (PbB) and zinc protoporphyrin (ZPP) are useful indicators of your body's lead
absorption level. Maintain worker PbBs at or below 40 p1g/100 g of whole blood. To minimize adverse reproductive health effects parents and
developing fetus, maintain the PbBs of workers intending to have children below 30 1g/100 g. Elevated lfl:o

the longer you have elevated PbBs, the greater your chance of substantial permanent damage.

IMO Shipping Name: Lead compouads, soluble, n.o.s.

IMO Hazard Class: 6.1

ID No.: UN2291

IMO Label: St. Andrews Cross (X, Stow away from foodstuffs)

age Requirements: Store in tightly closed containers in a cool, dry, weli?entilated area :way from all i;wmpau e materials, direct

atory protection program that includes regular training, maintenance, inspection, and evaluation. Avoid creating dusty conditions. Segregate
launder contaminated clothing. Take precautions to protect laundry personnel. Practice good personal hygiene and housekeeping procedures.

uding previous surgeries and hospitalization, allergies,

ance, airborne exposure monitoring, employee complaints, and physician's written opinions for at least 40 years or duration of

Bs increase your risk of disease, and

Transportation Data (49 CFR 172.102)

IMDG Packaging Group: III )

MSDS Collection References: 26, 38,73, 84, 85, 88, 89, 90, 100, 101, 103, 109, 124, 126, 132, 133, 134, 136, 138, 139, 142, 143 )

Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Upfal, MD, MPH; Edited by: JR Stuart, MS 4
Copyright © 1990 by Genizm Publishing Corporaticn. Aoy ial w0 or roproduction without the publisher’s parmissicn is probibied. Jud, 23 10 tho suitability of information beroin for the purchascr’s purpascs
o ly tho parchascy's reaponsibality. Althou gh reasonablo carc has boon taken in the preparation of ruch information, Goniam Publishing Corporation extomds no Sors, makes o rep ioma, and

Do respansibility as to the accuracy or suitability of such mformatian for application to the purchaser's intendod purposs or for commoquencas of its usc.



Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 35
Schenectady, NY 12303-1836 USA Carbon Monoxide
(518) 377-8854

Issued: 8/78 Revision: B, 7/91

Carbon Monoxide (CO) Dacrlpdon “Produced when orgamc c materials (coal, wood papcr o l, oline, explosxvcs or
other carbonaceous material) burn in limited air or oxygen; when flame contacts a surface colder than ignition temperature 1
of its gaseous part. The main source of man-made global carbon monoxide is exhaust gas of gasoline-fuelled combustion S
engines containing 1 to 10% CO, depending on the engine's operation mode. Used in manufacturing metal carbonyls and

zinc white pigments; as a reducing agent in metallurgy, especially in the Mond-Nickel process; and an ingredient in many
industrial gases used for heating boilers and furnace.

Other Designations: CAS No. 630-08-0, carbonic oxide, exhaust gas, flue gas, monoxide.

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’ Guide? for a suppliers list.

Cautions: A combustible, flammable gas, carbon monoxide is considered the single most common cause of industrial and home * Sec. 8
poisoning. Excessive exposure may cause symptoms ranging from headache and dizziness to unconsciousness, coma, neurologic :

Carbon monoxide, ca 100%

1990 OSHA PELs 1990-91 ACGIH TLVs 1985-86 Toxicity Data*
8-hr TWA: 35 ppm, 40 mg/m*  TWA: 50 ppm, 57 mg/m* Human, inhalation, TC, : 5000 ppm/5 min
Ceiling: 200 ppm, 229 mg/m* - STEL: 400 ppm, 458 mg/m? Man, inhalation, LC, - 4000 pp/30 min
_ Man, inhalation, TC : 650 ppmv45 min. Toxic effects include blood (carboxy-
1990 IDLH Level 1990 NIOSH RELs hemoglobinemia), cardlovascular, and central nervous system (CNS)
1500 ppm TWA: 35 pprv10 hr '
_ Ceiling: 200 ppm, 229 mg/m®

g : - eig
Melting Point: -337 °F (-205.1 °C) Specific Gravity: 1.25 y] at 0 °F (gas); 0.793 (liquid)
Vapor Pressure: >760 mm Hg at 68 °F (20 °C) Water Solubility: Insoluble; 3.5 mI/100 ml water at 32 “F (0 °C), 2.3 mI/100 ml water at
Yapor Density (air = 1): 0.97 68 °F (20 °C), 1.5 mI/100 ml water at 140 ‘F (60 °C)

Condensation Point: -310 °F (-190 °C)
Appearance and Odor: A colorless, odorless, tasteless gas that is lighter than air and burns with a decp blue flame.

Autoignition Temperature: 1292 °F (700 °C) | LEL: 12.5% viv | UEL: 74% viv
Exnngulshmg Media: Carbon monoxide is very flammable. Let a small fire burn unless leak can be stopped immediately. For a large fire, use
water spray, fog, or regular foam.

Unusual Fire or Explosion Hazards: Carbon monoxide is a severe explosion hazard when exposed to heat or flame.

Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece
operated in pressure-demand or positive-pressure mode, and full protective clothing. Caution! Structural fire-fighters' protective clothing is
ineffective for fires involving CO. If possible without risk, move, container from area. Apply water to fire-exposed containers sides until fire is
well out. Stay away from ends of tanks. For massive fire in cargo area, use monitor nozzles or unmanned hose holder; if impossible, withdraw
from area and let fire burn. Withdraw from area immediately in case of rising sound from venting safety device or if there is any discoloration of
tank due to fire. Isolate area for 1/2 mile in all directions if fire involves tank, railcar, or tank truck.

Stability/Polymerization: Carbon monoxide is stable under pressure in cylinders at room temperature. Hazardous polymerization cannot occur.
Chemical Incompatibilities: Strong oxidizers, bromine trifluoride, chlorine trifluoride, lithium, iodine heptafluoride, nitrogen trifluoride, silver

oxide, cesium oxide, sodium + ammonia. Liquid CO is explosive with copper perchlorate. Since CO combined with liquid dinitrogen oxide is a
rocket propellant, avoid that combination under any other conditions.

Conditions to Avoid: Avoid contact with oxidizers, halogen compounds, heat, and ignition sources.
Hazardous Products of Decomposition: Thermal oxidative decomposition of carbon monoxide can produce carbon and carbon dioxide (CO,.

Copyright © 1991 Qenium Publishing Corporation,
Any ial use or reproduction without the publisher’s permission is prohibited.




No. 35 Carbon Monoxide 7/91

Sectio : rd Dal
Carc the JARC and NTP do not list carbon monoxide as a carcinogen.
Summary of Risks: Inhalation, the primary route of exposure, can cause chemical asphyxia with symptoms ranging from headache, nausea, and
dizziness to unconsciousness, convulsions, coma, myocardial infarction (heart attack), and death. Upon entering the bloodstream, CO combines
with hemoglobin over 200 times more tightly than oxygen. Hemoglobin, then, is unable to carry oxygen in the blood [hemoglobin becomes
carboxyhemoglobin (COHb)]. CO may also combine with myoglobin (forming carboxymyoglobin), which may cause muscle metabolism * - -
disturbances, especially in the heart. The degree of toxicity depends primarily on CO concentration, exposure time, individual susceptibility, and
exertion level. CO crosses the placenta and could cause harmful exposure to a fetus. s .
Medical Conditions Aggravated by Exposure: Anemia, hemoglobinopathies, coronary artery disease, other cardiovascular or cerebrovascular
disorders, chronic respiratory conditions. Pregnant females and children may also be at increased risk of exposure to CO.
Target Organs: Blood, central nervous system (CNS; including brain), and cardiovascular system (including heart).
Primary Entry Routes: Inhalation. )
Acute Effects: Inhalation can cause chemical asphyxia, characterized by rapid, irregular breathing, need for fresh air (air hunger), headache,
fatigue, mental confusion, nausea and vomiting, giddiness and poor judgement, exhaustion, collapse, unconsciousness, coma, convulsions, and
death. If high-level exposure is not fatal, there may be potential for severe central nervous system (CNS) damage, including cerebral edema.
Persons with pre-exisling coronary artery disease can develop angina pectoris (chest pain) or myocardial infarction (heart attack) at even lower
"levels of exposure to CO. Carboxyhemoglobin blood levels of less than 1% are normally seen in nonsmokers; levels of approximately 5 1o 10%
are normal in smokers. Levels of 10 to 30% may cause headache, nausea, and drowsiness; above 40%, confusion, weakness, and collapse; and
above 50 to 60%, coma, convulsions, and death. - .
Chronic Effects: While there may be delayed chronic neurologic effects of high-level acute exposure, it is not well-established whether or not
chronic exposure to lower levels of CO may cause health effects.
FIRST AID
Inhalation: Protect rescue personnel with proper respiratory protective devices. Remove exposed person to fresh air and support breathing.
Provide oxygen as soon as possible.
After first aid, get appropriate in-plant, paramedic, or community medical support.
Note to Physicians: Treat aggressively with 100% oxygen. Use non-rebreather mask. Consider hyperbaric oxygen (HBO) in consultation with a
medical toxicologist for those with severe intoxication or with significant underlying medical risk factors. Monitor COHb (or breath CO levels)
serially and obtain CBC, ABGs, and electrolytes. Treat acidosis with sodium bicarbonate and cerebral edema with steroids and diuresis. The
classically described cherry-red discoloration is rarely seen. Follow severe exposure cases to detect post-h
":
Spill/Leak: Immediately notify safety personnel. Shut off all ignition sources—no flares, smoking, or flames in hazard area. Provide maximum
explosion-proof ventilation to keep CO concentration below explosion limits. Isolate area and deny entry. Use self-contained or air-supplied
breathing apparatus when detecting for leaks. Apply soap solution to suspected sites; bubbling indicates leaks. If possible without risk, stop leak.
Use water spray to disperse vapors. Follow applicable OSHA regulations (29 CFR 1910.120).
‘Disposal: Remove leaky cylinders to isolated area outdoors or place in hood with adequate forced ventilation. Defective cylinders should be
tagged to indicate defect. Close valve and return to supplier. Follow applicable Federal, state, and local regulations.
EPA Designations
RCRA Hazardous Waste (40 CFR 261.33): Not listed
CERCLA Hazardous Substance (40 CFR 302.4): Not listed
SARA Extremely Hazardous Substance (40 CER 355): Not listed
SARA Toxic Chemical (40 CFR 372.65): Not listed
OSHA Designations
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Respirator: Seek professional advice prior to respirator selection and use, Follow OSHA respirator regulations (29 CFR 1910.134 .
necessary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an
SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Ventilation: Enclose all CO sources and provide general and local ventilation systems to maintain airborne concentrations below OSHA PEL and
IDLH values (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its
source.®? Regularly check exhaust ducts and pipes.

Comments: Pay special attention to metering equipment, piping, and burners to prevent leaks. Ensure proper ventilation when using internal
combustion engines indoors (e.g., fork-lift trucks).

Storage Requirements: Avoid physical damage to containers. Store in a cool, dry, well-ventilated area away from heat, ignition sources,
oxidizers, and halogen compounds. Install automated alarms where carbon monoxide is kept. These alarms and automatic recorders can provide
indications of leaks or problems in a system before a gassing accident occurs. Check CO containers for leaks upon arrival, filling, and af least
every three months. .

Engineering Controls: Provide monitoring for CO in the workplace where it is used or generated to ensure proper control of exposures. Make
arrangements o minimize CO production and to destroy the gas as soon as it forms. Install Class I, Group C, electrical equipment.

Other Precautions: [nstitute preplacement and periodic exams for exposed workers that emphasize cardiovascular diseases, anemia, respiratory
insufficiencies, or any other medical condition that hypoxic (oxygen-depleting) carbon monoxide can worsen. Provide warning signs in all areas
where CO is stored or used. Instruct workers about carbon monoxide's hazardous properties, poison symptoms, mask locations, and appropriate

emergency procedures. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Adhere
to stnct, safe-working codes to prevent accidents.

Transportation Data (49 CFR 172.101, .102)

DOT Shipping Name: Carbon monoxide IMO Shipping Name: Carbon monoxide
DOT Hazard Class: Flammable gas - IMO Hazard Class: 2.1

ID No.: UN1016 ID No.: UN1016

DOT Label: Flammable gas IMO Label: Flammable gas, poisonous gas

DOT Packaging Exceptions: 173.306 IMDG Packaging Group: None, stow "away from" living quarters.
DOT Packaging Requirements: 173.302 .

MSDS Collection References: 26, 38, 73, 85, 89, 100, 101, 103, 126, 127, 132, 133, 136, 138, 139, 140, 143, 145, 146, 148, 159

Prepared by: M Ganoon, BA; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Upfal, MD, MPH; Edited by: JR Stuart, MS 9
Copyright © 1991 by Genjum Pudlishing Corporation. Ay ial use or reproduction without the publisher's permission is prohibited, Judg 3 1o the suitability of information herein for the purchaser's purpoaes
ere neceasarily the purchaser’s respoasibility, Although ¢ ble care has been taken in the preparstion of such inf jon, Genjum Publishing Corporation ds no warranties, makes no tepresentations, and axumes

o responibility s to the accuracy or suimbility of such information for application to the purchaser's intended purpose o for coasequences of its use.



‘Material Safety Data Sheet - |No.9

: . 3 . SULFURIC ACID,
Genium Publishing Corporation CONCENTRATED
1145 Catalyn Street V Revision C
(518) 377-8855 . GENIUM PUBUSHING CORP. Revised: Febmary 1986
ECTION 1: MATERIAL IDENTIFICATIO 9
MATERIAL NAME: SULFURIC ACID, CONCENTRATED . o
OTHER DESIGNATIONS: Oil of Vitriol, Hydrogen Sulfate; HySO4; CAS #7664-93-9 - ‘ %0
. : HMIS
MANUFACTURER/SUPPLIER: Available from many suppliers, including: H: 3
Allied Corporation, PO Box 2064R, Morristown, NJ 07960; Telephone: 800 631-8050 ) F: 0 1
R: 2 I3
PPE: * S 4
*See Sect. 8 KO

ECTION 2: INGREDIENTS

Hydrogen Sulfate (HpSO4) 9398 | 8-hr TWA: 1 mg/m3
Wate; ) *

ater Balance Human, Mist Iréhalation,
* Material is obtained by the reaction of SO3 and water. Can contain 'I(:[il;?c ;gfgﬂ}s}; :t;v)k

low impurity levels, such as 0.02% max of iron as Fe. Properties vary _

with HySOy content. Rat, Oral,

LDsg: 2140 mg/kg

Current OSHA standard and ACGIH (1985-86) TLV. NIOSH has a 10-hr
TWA, 40-hr. work week, of 1 mg/m3.

. - 93.19% HySOy4 98.33% H,SOy 100% HySO4 -
Boiling Point, 1 atm, deg C ca 281 ca33 ca 330.(dc)
Specific Gravity (60/60°F) . 1.8354 ) - 184 o184
Volatiles, % @ 340°C ' ca 100 caloo ' ca 100
Melting Point, deg C ca-34 cal 10.4
Water Solubility ... Complete Miscible : o
Vapor Pressure, mm Hg @ 100°F ... <1(93.19% H,SQy4); Deg. Baume ... 66 (93.19% H5SOy) - Density of HySOy is often
reported in degrees Baume Be). Formula is Be=145{1

/sp gr for liquids heavier than water].
Appearance and odor: Clear, colorless, hygroscopic, oily liquid with no odor. Mists greater than 1 mg/m3 are easily
recognizable. Those at § mg/m3 are distinctly objectionable

ECT: R SOSIO i
Flash Point and Method Autoignition Temp. Flammability Limits In Air
None - Nonflammable NA NA NA NA
Sulfuric acid is nonflammable;

however, it is a strong oxidizing agent and may cause ignition by contact with combustible
materials. Small fires may be smothered with suitable dry chemical. Cool exterior of storage tanks of HpSO4 with water to

avoid rupture if exposed to fire. Do not add water or other liquid to the acid! The acid, especially when diluted with water, can
react with metals to liberate flammable hydrogen gas.

Sulfuric acid mists and vapors from a fire area are corrosive (see sect. 5).
Fire fighters must wear self-contained breathing equipment and fully protective clothing.

EACTI

Sulfuric acid is stable under normal conditions of use and storage. It does not undergo hazardous polymerization. Itis a
strong mineral acid reacting with bases and metals. The concentrated acid is also a dehydrating agent, picking up moisture
readily from the air or other materials. Hydrogen gas may be generated within a H)S0y4 container. Vent drums cautiously.

This material reacts exothermically with water. (Acid should always be added slowly to water. Water added to acid can cause

boiling and uncontrolled splashing of the acid.) Sulfur oxides can result from decomposition and from oxidizing reactions of
sulfuric acid.

Copyright © 1986 Genium Publishing Corporation. .
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No.9  2/86 SULFURIC ACID, CONCENTRATED (Rev. C)
ECTFION: 6. HEALTH: HAZARD:INFORMATION: [ TE
Concentrated sulfuric acid is a strong mineral acid, an oxidizing agent, and a dehydrating agent that is rapidly damaging to all
human tissue with which it comes in contact. Ingestion may cause severe injury or death. Eye contact produces severe or
permanent injury. Inhalation of mists can damage both the upper respiratory tract and the lungs. Sulfuric acid is not listed as

a carcinogen by the NTP, IARC, or OSHA.

FIRST AID: EYE CONTACT: Immediately flush eyes (including under eyelids) with plenty of running water for at least 15
minutes. Speed in diluting and rinsing out acid with water is extremely important if permanent eye damage is to be avoided.
Obtain medical help as soon as possible.* SKIN CONTACT: Immediately flush affected areas with waler, removing
contaminated clothing while under the safety shower. Continue washing with water and get medical attention.*
INHALATION: Remove to fresh air. Restore breathing. Call a physician immediately. INGESTION: Dilute acid
immediately with large amounts of milk or water, then give milk of magnesia to neutralize. Never give anything by mouth to
an unconscious person. Do not induce vomiting; if it occurs spontaneously, continue to administer fluid. Obtain medical
atlention as soon as possible.*

Maintain observation of patient for possible delayed onset of pulmonary edema.

* GET MEDICAL HELP = In plant, paramedic, community.

ND:DISPOSAL PROCEDURES:

Handle major spills by a predetermined plan. Contact supplier for assistance in this planning, in meeting local regulations,

and for disposing of large amounts. Notify safety personnel. Provide optimum ventilation; vapors are extremely irritating.
Stop leak if you can do so without risk.

Cleanup personnel need protection against inhalation or contact. Keep upwind. Contain spill. Minor leaks or spills can be
diluted with much water and neutralized with soda ash or lime. If water is not available, cover contaminated area with sand,
ashes, or gravel and neutralize cautiously with soda ash or lime.

DISPOSAL: Follow Federal, state, and local regulations. Runoff to sewer may create hydrogen gas, which is a fire or
explosion hazard. EPA (CWA) RQ 1000 Ibs. (40 CFR 117)

ECTION PECI ROTECTION: INEFORMATIO

Provide general ventilation to meet current TLV requirements in the workplace. Where mists are up to 50 mg/m3, a high-
efficiency particulate respirator with full facepiece is warranted; a type-C supplier-air respirator with full facepiece operated in
pressure-demand mode is used to 100 mg/m3. '

Avoid eye contact by use of chemical safety goggles or face shield where splashing may occur, Acid-resistant protective
clothing, such as rubber gloves, aprons, boots, and suits, is recommended to avoid body contact.

Eyewash fountain and safety showers with deluge type of heads should be readily available where this material is handled or
stored. .

Contact lenses pose a special hazard; soft lenses may absorb and all lenses concentrate irritants,

Comprehensive preplacement and annual medical examinations with emphasis on dental erosion, cardiopulmonary system, and
mucous membrane irritation and cough are indicated.

ECTION 9. SPECTAL: PRECAUTIONS AND COMMENES
Sulfuric acid in carboys or drums should be stored in clean, ventilated storage areas having acid-resistant floors with good
drainage. Keep out of direct sunlight, do not store above 89.6°F (32°C). Storage facilities are to be separate from organic
materials, metallic powders, chromates, chlorates, nitrates, carbides, oxidizables, etc. Soda ash, sand, or lime should be kept
in general storage or work areas for emergency use. Protect containers against physical damage. Glass bottles need extra
protection. Sulfuric acid is highly comrosive to most metals, especially below 77% HpSO4. Avoid breathing mist or vapors.
Avoid contact with skin or eyes. Do not ingest. Do not add water to concentrated acid. Drums may contain hydrogen gas,
50 open cautiously. Use nonsparking tools free of oil, dirt, and grit and vapor-proof electrical fixtures

DOT Classification: Corrosive Material, ID No.: UN1830 Label: Corrosive

Data Source(s) Code: 1-12, 19, 20, 24, 26, 31, 37-39, 42, 82. CK

Judgements as to the suitability of information herein for purchaser’s Approvals %0 Ncauo
are pecessarily purchaser's responsibility. Therefore, although reasonable care _

has been taken in the preparation of such information, Genium Publishing Corp. .
extends no warranties, makes no Eresmtzlions and assumes no nsponsibi]i(gp as Indust. Hy g'endsafety
to the accuracy or suitability of such information for application to purchaser’s
intended purposes or for consequences of its use. Medical Review )
‘<
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 718
. Schenectady, NY 12303-1836 USA Portland Cement

(518) 377-8854
: ’ Issued: 890
St Terial Tagnaieation
Portland Cement (<1% quartz) Description: Tricalcium silicate (3C20-Si0,) and dicalcium silicate (2Ca0-SiOz) are Genjum
portland cement's essentia‘} constituents, along with varying amounts of alumina, tricalcium aluminate, and iron oxide as

tetracalcium aluminoferrate. Small amounts of magnesia, sodium, potassium, and sulfur are also

cement diluted with 15% sand or other coarse particles, and approximately 3.75% calcium oxide. i ngg
Other Designations: CAS No. 65997-15-1, hydraulic cement, portland cement silicate. . F 0
T Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Guide™ for a suppliers list. R 1
Cautlons: Portland cement’s primary danger is its alkalinity. Calcium hydroxide, an alkaline, abrasive, and hygroscopic (moisture- PPG*
absorbing) material, forms when water is added to dry cement. Acute contact with wet cement may cause extensive burns; Sec.8

chronic exposure may lead to dermatitis. Severe tissue damage may result if the cement hardens.

be present in the finished cement since the kiln's refractory lining and the steel balls used in the fini -milling operations
are possible sources. To improve adhesion, strength, and flexibility, cement may be modified with various plastic latexes.
Portland cement is used as a binding agent in concrete (a mixture of cement, gravel, and sand) and mortar. Concrete is

Chromium may

O
&

Portland cement, ca 100%
Average Composition of Portland Cement:
%
CaO (calcium oxide) 640
SiO, (silicon dioxide) 210
ALO, (aluminum oxide) 5.8
Fe,0, [iron () oxide] 29
MgO (magnesium oxide) 2.5

3 Alkali Oxides 14
@ SO, (sulfur trioxide) 1.7
1989 OSHA PELs . 1989-90 ACGIH TLV ' 1988 NIOSH REL - 1985-86 Toxicity Data®
8-hr TWA: 10 mg/m? (total dust) . TLV-TWA: 10 mg/m’ nuisance dust None established . - Nonelisted . .-

8-hr TWA: 5 mg/m? (respirable fraction)

* Monitor NIOSH, RTECS (VV8770000), for future data.

Approximately 0 mm

Vapor Pressure:

Appearance and Odor: Odorless, gray powder with <1% crystailine silica

pH: 12 (wet cement)* Water Solubllity: Insoluble

* Cement's alkalinity varies from batch to batch, depending on the excessive calcium oxides the manufacturer uses.

Flash Point: None reported _ | Autolgnition Temperature: None reported

LEL: None reported

: None repo

Extinguishing Media: This material is noncombustible. Use extinguishing media appropriate to the surrounding fire.

_ 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 mode. Calcium hydroxide forms when water is added to portland cement. Do not expose
skin to wet cement. Be aware of runoff from fire control methods. Do not release to sewers or waterways. ’

Hazardous polymerization cannot occur.
Chemical Incompatibilities: No hazardous incompatibilities are reported.
Hazardous Products of Decomposition: None reported.

Stabllity/Polymerization: Portland cement is stable at room temperature in closed containers under normal storage and handling conditions.

Copyrigit © 1990 Goninm Publishing i
Any al w0 or roproduction without the poblisher’s pormimian is probibised.




No.718 Portland Cement 8/90

Section at

Carclnogenlcit{: e NTP, IARC, and OSHA do not list portland cement as a carcinogen.

Summary of Rlsks: Portland cement is a nuisance dust and skin, eyes, and mucous membrane irritant. Its principle health hazard-with the
addition of water—occurs when it forms alkaline, abrasive, hygroscopic (moisture-absorbing) calcium hydroxide (slaked lime). Dry cement alone
does not cause an alkaline burn. Some individuals appear to tolerate brief skin contact with wet cement, but others develop extensive skin burns.
Repeated and prolonged skin contact can cause dermatitis including skin dryness, fissures, eczematous rashes, and dystrophy of nails. Allergic
dermatitis may result from the presence of heavy metals such as chromium In the mixture. In one study, 15 of 95 cement workers reported
dermatitis of the hands.

Medical Conditions Aggravated by Long-Term Exposure: Individuals with chronic Tespiratory disorders or skin diseases should minimize
'ilr'malation and skxlx{ contact.

arget Organs: Respiratory system, skin, eyes.
Prlrnglar Eztry Rosptes: Ixxalx)a,ﬁon, ingesli?n, skin contact.
Acute Effects: Inhalation symptoms include eye, nose, and upper respiratory tract irritation, cough, expectoration, shortness of breath, and
wheezing. Eye contact (splashes) cause burning and possible corneal edema. Direct contact with wet cement may result in extensive skin bumns
with dermal necrosis. Within 12 0 48 hr after I- to J—?u exposures, first, second, and third degree burns may occur. There may be no obvious pain
at the time of exposure. Ingestion of the powder or liquid form causes esophagus and stomac .
Chronic Effects: Chronic bronchitis and chronic dermatitis may result from chronic exposure. There are reports of x-ray changes without
symptoms in cement workers exposed to portland cement. Other studies showing x-ray changes with pulmonary symptoms are noted in workers
exposed primarily to the silica-containing products in portland cement. The contact dermatits it causes may clear up only after a prolonged time
after the exposures end.
FIRST .
Eyes: Gently lift the 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 min. Rinsing the exposed area with dextrose
water may slow the hardening process. For reddened or blistered skin, consult a physician. Wash affected area with soap and water, Treat acute
dermal reactions to wet cement as you would lye burns. Consult a hysician immediately.
Inhalation: Remove exposed person 1o fresh air and support breathing as needed.
Ingestion: Never give anything by mouth to an unconscious or convu sing person. If ingested, have that conscious person drink 4 to 8 oz. of milk
or water. Consult a physician immediately. ’
After first aid, get appropriate in-plant, paramedic, or community medical support.
Physiclan's Note: Ingestion of large amounts of cement is unlikely. However, to prevent re-exposing the esophagus and stomach, do not induce
emesis or perform gastric lavage. Immediate dilution may prevent esophageal burns. For severe esophageal bums, consider esophagoscopy within
the first Zf;:lrr Neutralization with acidic agents is not advised because of increased risks of exothermic burns. Water-mineral o1l soaks may aid in
removing hardened cement from the skin. Dried on cement is extremely difficult to remove; surgical debridement and even skin grafting may be

necessary. Consult an opthalmologist for ocular burns. Consider topical mydriaticcycloplegics to guard against development of posterior
synechiae and ciliary -

SpilVLeak: Notify safety personnel of spill and provide adequate ventilation. Cleanup personnel should protect against dust ation and direct
contact with wet cement. Avoid creating airborne dust conditions. Clear:up methods such as vacuuming (with an appropriate filter) or wet
mopping minimizes dust dispersion. Carefully scoop spilled dry material into a suitable container (with a secure 1id) for disposal or reclamation.
Follow applicable OSHA regulations (29 CFR 1910.120).

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations OSHA Designations

RCRA Hazardous Waste (40 CFR 261.33): Not listed Listed as an Air Contaminant (29 CFRV1910.1000, Table Z-1-A)
CERCLA Hazardous Substance (40 CFR 302.4): Not listed '

SARA Extremely Hazardous Substance (40 CFR 355): Not listed
SARA Toxic Chemical (40 CFR 372.65): Not listed

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an
SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. :

Other: Wear impervidus gloves, boots, aprons, and gauntlets to prevent skin contact.

Ventilation: Provide general and local ventilation systems to maintain airborne concentrations below the OSHA PELs and ACGIH TLV (Sec. 2).
Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source (°»

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing. . - -
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,

Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated area. Protect containers from physical damage.
Engineering Controls: Avoid dust inhalation and direct contact with skin and eyes. Wear gloves, impervious boots, and other protective gear
when pouring cement. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Differen-
liate between cement and concrete usage and the degree of hazard. Practice good personal hygiene and housekeeping procedures.

Other Precautions: Provide preplacement and annual physical examinations with emphasis on the respiratory tract, eyes, and skin. Avoid
exposing individuals sensitive to hexachromium salts. Adding iron to cements reduces chromium levels,

Transportation Data (49 CFR 172.101, .102): Not listed '

MSDS Collection References: 26, 38, 73, 88, 89, 100,101, 103, 126, 127, 132, 133, 134, 136, 138, 143

Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CTH; Medical Review: W Silverman, MD: Edited by: JR Stuart, MS 3
Copyright ©1990 by Genium Publiahing Corporation. Anry ial uso or roproduction without the publishar's permission is probibieed. Jud, a3 10 the muitability of mformation herein for the purchaser’s purposes
e ly the purchascy’s reap ibility. Although reasanahic caro has boen takem in the preparation of such inf ion, Genium Publishing Carporation extends no w ies, makes no i
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NO. i [467

MATERIAL SAFETY DATA SHEET

GENIUM PUBLISHING CORPORATION
1145 CATALYN STREET
SCHENECTADY NY 12303-1836 USA

(518) 377-8855 GENIUM PUBUSHING CORP.

AUTOMOTIVE
GASOLINE, LEAD-FREE

Date October 1981

SECTION 1., MATERIAL IDENTIFICATION

MATERIAL NAME: AUTOMOTIVE GASOLINE, LEAD-FREE

DESCRIPTION: A volatile blend of hydrocarbons for automotive fuel
OTHER DESIGNATIONS: Petrol, CAS #008 006 619, ASTM D439
MANUFACTURER: Available from several suppliers.

SECTION II. INGREDIENTS AND HAZARDS X HAZARD DATA
Gasoline _ : 100 - |8-hr TWA 380 ppm or
A hydrocarbon blend that can include normal and branched 900 mg/m~*
chain alkanes, cycloalkanes, alkenes, aromatics and
other additives.** (Lead max 0.013 g/L, phosphorus . Man
max 0.0013 g/L, sulfur max 0.10 wt%. May contain Eye: 500 ppm/1H
benzene, <5%; see ASTM D3606). . [Moderate irritation
*ACGIH 1981 TLV (Intended Changes List). See also
Am. Ind. Hyg. A.39 110-117 (1978) Inhalation:
**The composition of fuel is varied with altitude and TCLo 900 ppm/l1H
seasonal requirements for a locality. The blend must TFX:CNS
meet antiknock requirements. (Antiknock Index min 85, :
ASTM D439.)
SECTION ITI. PHYSICAL DATA Co . : R :
Distillation at 1l atm, Initial, deg C >39 Specific gravity, 60/60 F - 0.72-0.76
i " 50% distilled -~ 77-121° Melting point, deg C —=~---  =-90.5-95.4"
End point ----- <240 Evaporation rate -——-———-- " N/A
Vapor density (Air=1) -————mmoeeee- 3.0-4.0 )
Solubility in water - Insoluble

Appearance and Odor: A clear, mobile liquid with a characteristic odor which can be
recognized at about 10 ppm in air. (Gasoline may be colored with dye.)

SECTION 1V. FIRE AND EXPLOSION DATA LOWER |UPPER
Flash Point and Method Autoignition Temp. | Flammability Limits In Air
-45 F 536-853 F - %4 by volume 1.4 7.6

Extinguishing Media: Dry chemical, carbon dioxide, alcohol foam. Use of water may be
ineffective to extinguish fire, but use water spray for cooling fire-exposed drums
and tanks to prevent pressure rupture. It is a dangerous fire and explosion hazard
when exposed to heat and flames. Vapors can flow along surfaces, reach distant igni-
tion sources and flash back. Can react violently with oxidizing agents.

Flreflghters should wear self-contained breathing apparatus and full protective clothing.

SECTION V. REACTIVITY DATA

This is a stable material in closed containers at room temperature under normal storage
and handling conditions. "It does not undergo hazardous polymerization.

This is an OSHA Class IA flammable liquid. A mixture of gasoline vapors and air can be
explosive. It 1is incompatible with oxidizing agents.

Thermal-oxidative degradation can yield carbon monoxide and partially oxidized
hydrocarbons.

Copyright © l%‘ Gcnhn h\bﬂshln; Corporation
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. No.__ 467
SECTION VI. HEALTH HAZARD INFORMATION TLv 300 ppm (See Sect. II)

Inhalation causes intense burning of the mucous membranes, throat and respiratorv tract;
overexposure to vapors can lead to bronchopneumonia. Inhalation of high conc. can causJ'
fatal pulmonary edema. Repeated or prolonged skin exposure causes dermatitis. Can
cause blistering of skin due to its defatting properties. Exposure to eyes can cause
hyperemia of the conjunctiva.

Ingestion or excessive vapors can cause inebriation, drowsiness, blurred vision, vertigo
confusion, vomiting and cyanosis (2000 ppm produces mild anesthesia in 30 min, higher
conc. are intoxicating in less time.) Aspiration after ingestion causes bronchitis,
pneumonia, or edema which can be fatal.

FIRST AID: :

Eve Contact: Flush thoroughly with running water for 15 min. including under eyelids.
Skin Contact: Remove contaminated clothing. Wash affected area with soap and water.
Inhalation: Remove to fresh air. Restore breathing and administer oxygen 1f needed.
Ingestion: Do not induce vomiting. Aspiration hazard. Contact physician,

Seek prompt medical assistance for further treatment, observation and support.

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Notify safety personnel of leaks or spills. Remove sources of heat or ignition. Pro-
vide adequate ventilation. Clean-up personnel require protection against liquid con-
tact and vapor inhalation. 1If a leak or spill has not ignited, use water spray to
disperse vapors and to protect men attempting to stop the leakage. Contain spill. Do
not allow to enter sewer or surface water. Add absorbent solid to small spills or
residues and pick up for disposal.

DISPOSAL: Burn scrap material in an approved incinerator. Burn contaminated liquid by

spraying into an incinerator. Follow Federal, State, and Local regulations.

SECTION VIIT, SPECIAL PROTECTION INFORMATION

Use general and local exhaust ventilation (explosion-proof) to keep vapors below the TLVI
requirements in the workplace. Respirators should be available for nonroutine or
"emergency use above the TLV. ' . ’ :

Avoid eye contact by use of chemical safety goggles and/or full faceshield where splash-—
ing is possible. Wear protective clothing appropriate for the work situation to
minimize skin contact such as rubber gloves and boots. Clothing to be changed daily
and laundered.

Eyewash fountains, showers and washing facilities should be readily accessible

Provide suitable training to those handling and working with this material.

SECTION IX., SPECIAL PRECAUTIONS AND COMMENTS

Store in closed containers in a cool, dry, well-ventilated area away from sources of
heat, ignition and strong oxidizing agents. Protect containers from physical damage.
Avoid direct sunlight. Storage must meet requirements of OSHA Class IA liquid.

Outdoor or detached storage preferred. No smoking in areas pf use. Prevent static
electric sparks and use explosion-proof electrical services. (Must meet code.)

Avoid skin and eye contact. Avoid inhalation of vapors. Wesar clean work clothing daily.

Indoor use of this material requires exhaust ventilation to Temove vapors. - .

ICC Flammable Liquid, Red Label. I1.ABFL: Flammable Lieuid DOT I.D. No. UN 1203,

DOT Classification: FLAMMABLE LIOUID

DATA SOURCE(S) CODE: 2 4_9. 34 37 APPROVALS : IciézB Q\M’\, W
qum a3 o Me sutaditty of inforraton rfero-n tor 'S pur aro r Y - - ' 4 =
e tamaion, Garn Punrin Crog o smenes i e n e eeoien [ Tndustrial Hygiene J}?
P i 5o e Sy o sty of s miomaion o ocmen . and Safety MW ey
MEDICAL REVIEW: 44 November 1981
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, v . Material Safety Data Sheets Collection:
- Genium Publishing Corporation .
. " 1145 Catalyn Street Sheet No. 470
nd Schenectady, NY 12303-1836 USA Diesel Fuel Oil No. 2-D R
(518) 377-8854 ‘ -
, Issued: 10/81 Revision: A, 11/90

petroleum separation; a distillate
oil of low sulfur-content. It is composed chiefly of unbranched paraffins. Diesel fuel is available in various grades, one of
which is synonymous with fuel oil No. 2-D. This diesel fuel oil requires a minimum Cetane No. (efficiency rating for
diesel fuel comparable to octane number ratings for gasoline) of 40 (ASTM D613). Used as a fuel for trucks, ships, and
other automotive engines; as mosquito control (coating on breeding waters); and for drilling muds.

Other Designations: CAS No. 68334-30-5, diesel fuel.

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Guide™ for a suppliers list.

. . . : . R 0
Cautions: Diesel fuel oil No. 2-D'is a skin irritant and central nervous depressant with high mist concentrations. It is an environmental PPG*
hazard and moderate fire risk. . * Sec. 8

Diesel fuel oil No, 2-D* 4 ,
1989 OSHAPEL ~ 19%0-91ACGIHTLV 1988NIOSHREL  1985-86 Toxicity Datat

None established Mineral Oil Mist None established Rat, oral, LD,: 9 g/kg produces gastrointestinal (hypermotility, diarrhea)
: TWA: 5 mg/m*t effects
STEL: 10 mg/m® :

* Diesel fuel No. 2-D tends to be low in aromatics and high in paraffinics. This fuel oil is complex mixture of: 1) >95% paraffinic, olefinic, naphthenic, and
aromatic hydrocarbons, 2) sulfur (<0.5%), and 3) benzene (<100 ppm). [A low benzene level reduces carcinogenic risk. Fuel oils can be exempted under the
benzene standard (29 CFR 1910.1028)]. Although low in the fuel itself, benzene concentrations are likely to be much higher in processing areas.

t As sampled by nonvapor-collecting method. i

$ Moritor NIOSH, RTECS (HZ1800000),

D

ng Point Range: 340 to 675 °F (171 to 358 °C) Specific Gravity: <0.86 o
Viscosity: 1.9 10 4.1 centistoke at 104 °F (40 *C) ' _ Water Solublility: Insoluble =

Appearance and Odor: Brown, slightly viscous h'qufd.

Flash Point: 125 °F (52 *C) min [ Autoignition Temperature: >500 °F (932 °C) | LEL: 0.6% UEL: 7.5% viv

Extinguishing Media: Use dry chemical, carbon dioxide, or foam to fight fire. Use a water spray to cool fire exposed containers. Do not use a
forced water spray directly on burning oil since this will scatter the fire. Use a smothering technique for extinguishing fire.

Unusual Fire or Explosion Hazards: Diesel fuel oil No. 2-D is a OSHA Class II combustible liquid. Its volatility is similar to that of gas oil.
Vapors may travel to a source of ignition and flash back. ) ‘ .
Special Fire-fighting Procedures: Isolate hazard area and deny entry. 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 mode and full protective clothing. If feasible,

remove containers from fire. Be aware of runoff from fire control methods. Do not release to sewers or waterways due to pollution and fire or -
explosion hazard. = ° '

Stability/Polymerizat uel oil No.
tions. Hazardous polymerization cannot occur. .

Chemical Incompatibilities: It is incompatible with strong oxidizing agents; heating greatly increases the fire hazard.

Conditions to Avoid: Avoid heat and ignition sources. . ' ’

Hazardous Products of Decomposition: Thermal oxidative decomposition of diesel fuel oil No. 2-D can produce various hydrocarbons and
hydrocarbon derivatives, and other partial oxidation products such as carbon dioxide, carbon monoxide, and sulfur dioxide.

is stable at room temperature in closed containers under normal storage and handling condi-

Copyright © 1990 Genium Publishing Corporstion.
Any ial use or reproduct without the publisher's permissioa is prohibited,
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No. 470 - Diesel Fuel Oil No.2-D  11/90

Carclnogenlclty: Although the IARC has not assigned an overall evaluation to diesel fucls as a group, it has evaluated occupational exposures.in
petroleum refining as an TARC probable human carcinogen (Group 2A). It has evaluated distillate (light) dicsel oils as not classifiable as human
carcinogens (Group 3). i .

Summary of Risks: Although diescl fuel's toxicologic effects should resemble kerosine's, they arc somewhat more pronounced due to additives
such as sulfurized esters. Excessive inhalation of aerosol or mist can cause respiratory tract irritation -headache, dizziness, nausea, vomiting, and
loss of coordination, depending on concentration and exposure time. When removed from exposure area, affected persons usually recover

result in transient CNS depression or excitement. Secondary effects may include hypoxia (insufficient oxygen in body cells), infection, pneumato-
cele formation, and chronic lung dysfunction. Inhalation may result in eughon'a, cardiac dysrhythmias, respiratory arrest, and CNS toxicity.
Prolonged or repeated skin contact may irritate hair follicles and block sebaceous glands, producing a rash of acne pimples and spots, usually on
arms and legs.

Medical Conditions Aggravated by Long-Term Exposure: None reported.

Target Organs: Central nervous system, skin, and mucous membranes.

Primary Entry Routes: Inhalation, ingestion.

Acute Effects: Systemic effects from ingestion include gastrointestinal irritation, vomiting, diarrhea, and in severe cases central nervous system
Yepression, progressing to coma or death. Inhalation of aerosols or mists may result in increased rate of respiration, tachycardia (excessively rapid
heart beat), and cyanosis (dark purplish discoloration of the skin and mucous membranes caused by deficient blood oxygenation).

Chronic EfTects: Repeated contact with the skin causes dermatitis.

FIRST AID .

Eyes: Gently lift the 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 cIoLhinﬁ. Rinse with flooding amouats of water for at least 15 min. If large areas of the body have been
exposed or u) irritation persists, get medical clp immediately, Wash affected area with soap and water,

Inhalation: Remove exposed person to fresh air and support breathing as needed. ‘

Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do not induce vomiting due to aspiration hazard.
Contact a physician immediately. Position to avoid aspiration.

After first aid, get appropriate in-plant, paramedic, or community medical support.

Note to Physicians: Gastric lavage 1s contraindicated due to aspiration hazard. Preferred antidotes are charcoal and milk. In cases of severe

aspiration pneumonitis, consider monitoring arterial blood gases to ensure adequate ventilation. Observe the patient for 6 hr. If vital signs become
abnormal or symptoms develop, obtain a chest X-ray.

10n pil I

pil/Leak: Notify safety personnel, evacuate area for large spills, remove all heat and g ources, anc provide maximum explosion-proof
veatilation. Cleanup personnel should protect against vapor inhalation and liquid contact, Clean up spills promptly to reduce fire or vapor hazards,
Use a noncombustible absorbent material to pici up small spills or residues. %or large spills, dike far ahead to contain. Pick up liquid fgr reclama-
tion or disposal. Do not release to sewers or waterways due to health and fire and/or explosion hazard. Follow applicable OSHA regulations (29
CFR 1910.120). Diesel fuel oil No. 2-D spills may be environmental hazards. Report large spills ' ’
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. I§
EPA Designations
RCRA Hazardous Waste (40 CFR 261.21): Ignitable waste
CERCLA Hazardous Substance (40 CFR 302.4): Not listed
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
SARA Toxic Chemical (40 CFR 372.65): Not listed

OSHA Designations

Air Contaminant (29 CFR 1910.1000 Subpart Z): Not listed

pet tection D

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations .133).

Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (20 CFR 1910.134) and, if neces-
sary, use a NIOSH}-)approved respirator with a mist filter and organic vapor cartridge. For emergency or nonroutine operations (cleaning spills,
reactor vessels, or storage tanks), wear an SCBA Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact.
Ventilation: Provide general and local explosion-éaroof ventilation systems to maintain airborne concentrations that promote worker safety and
gmductivity. Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.(199

afety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing, ’

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especi:illy before eating, drinking,
smoki ing the toilet, or applying cosmetics. '

ollow applicable Federal, state, and local regulations.

-Storage Requirements: Use and storage conditions should be s ora .
well-ventilated area away from heat and ignition sources and strong oxidizing agents. Protect containers from physical damage. To prevent static

sparks, electrically ﬁround'and bond all containers and equipment used in shipping, receiving, or transferring operations. Use nonsparking tools
and explosion-proof electrical equipment. No smoking in storage or use areas,

Engineering Controls: Avoid vapor or mist inhalation and prolonged skin contact. Wear protective rubber gloves and chemical safety glasses
where contact with liquid or high mist concentration may occur. Additional suitable protective clothing may be required depending on workin
conditions. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Practice good
personal hygiene and housekeeping Erocedures. Do not wear oil contaminated clothing. At least weekly laundering of work clothes is recom-
mended. Do not put oily rags in pockets. When working with this material, wear gloves or use barrier cream.

Transportation Data (49 CFR 172.101)

DOT Shipping Name: Fuel oil

DOT Hazard Class: Combustible liquid

ID No.: NA1993

DOT Label: None

DOT Packaging Exceptions: 173.118a

DOT Packaging Requirements: None

MSDS Collection References: 1, 6,7, 12, 73, 84,101, 103, 126, 127, 132, 133, 136, 143, 146

Prepared by: MJ Allison, BS; Industrial Hyglene Review: DJ Wilson, CIH; Medical Review: AC Darlington, MD; Edited by: JR Stuart, MS 97
Copyright © 1990 by Genjum Publishing Corporation. Any ial use or reproduction without the publisher's permission is prohibited. Judg a3 to the suitability of information herein for the purchaser's purposes
ase necessarily the purchaser's responsibility. Although r ble care has been taken in the preparation of such information, Genium Publishing Corporation extends no warranties, makes no represenuations, and assumes

no fesponsibility as 1o the accuracy ot suimbility of such information for application to the purchaser's intended purpose of for consequences of its use, -
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Material Safety Data Sheet No. 323
From Genium's Reference Collection ETHYLENE GLYCOL
Geniuni Pusblci:shiarlxg Csorporation (Revision C)
14 :
Schenectady, NY 12303-1836 USA : Issued: November 1980
- (518) 377-8855 i GENIUM PuBLISHING corp. | Revised: August 1988
1 MATER DL

Material Name: EI'HYLENEGLYCOL :

Description (Origin/Uses): Used as an antifrecze in heating and cooling systems; as an industrial humectant (asubstance
that promotes retention of moisture); as a solvent in the paint and plastics industries; in the formulation of inks; in the
syothesis of safety explosives, plasticizers, elastomers, synthetic fibers (Dacron), and in synthetic waxes.

Other Designations: 1,2-Ethancdiol;C,H,0,; CAS No. 0107-21-1 g f
Manufacturer: Contact your supplier or distributor. Consult fhc latest edition of the Chemicabweek R P
Buyers’ Guide (Genium ref. 73) for a list of supplicrs. : ’ : PPG
) *See sect. 8
GREDIENTS AN OS
Ethylene Glycol, CAS No. 0107-21-1 ’ ' ) Ca 100 ACGIH TLV,-1987-88
TLV-Ceiling: 50 ppm, 125 mg/m® (Vapor ™
and Mist)
Toxicity bata‘

Human, Oral, LD : 786 mg/kg
Human, Inhalatiog, TC_: 10000 mg/kg

*Sce NIOSH, RTECS (KW2975000), for additional data with references to
reproductive, irritative, and mutagenic cffects.

Boiling Point: 387°F(197°C) Water Solubility (%): Miscible
Melting Point: 9°F(-13°C) Molecular Weight: 62GramsyMole®
Vapor Pressure: 0.06 Torrat68°F(20°C) - Specific Gravity (H,0 =1): 1.1135at68"F(20°C)

Appearance and Odor: Aclear, i:olorlcss, syrupy, hygroscopic liquid; odorless; sweet taste. (Cautloh: Tﬁis is a poisonous material;
do not taste it.) :

Flash Point and Method Autoignition Temperature Flammability Limits in Air

: Not
240°F (115°C) - 748°F (398°C) % by Volume 3.2 Found

Extinguishing Media: Use dry chemical, carbon dioxide, water spray, or "alcohol” foam (especially for large fires). Use a water sprayto
cool fire-exposed containers, to flush spills away from sensitive exposures (sources of ignition), or to dilute spills to nonflammable
mixtures. . . . o ,

Unusual Fire or Explosion Hazards: Ethylenc giycol thatis heated or misted into the air presents a moderate fire and explosion hazard.

Special Fire-fighting Pro?:e_d ures: Wearasclf-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode. ) ’ ) :

Ethylene glycol is a stable, noncorrosive liquid during routine work operations; however, its flammability hazards increase when ethylene
glycol is heated or mistcd into the air during nonroutine work operations. It cannot undergo hazardous polymerization.

Chemical Incompatibilities: Ethylcne glycol canreactdangerously with chlorosulfonic acid, oleum, sulfuric acid, and strong oxidizing
agents. :

Conditions to Avoid: Avoid dircctcontact with incompatible chemicals or exposure to sources ofignition.

Hazardous Products of Decom position: Toxic gascs suchascarbon monoxide (CO) can be produced during firesinvolving ethylene
_ glycol

Copyright © 1988 Genium Publishing Corporation.
Any commercial use or reproduction without the publisher’'s permissi is prohibited




No.323 ETHYLENE GLYCOL  8/88 . ’

SECTIC 1k D INEO
Ethylene glycol is not listed as a carcinogen by the NTP, JARC, or OSHA.
Summary of Risks: Ethylene glycol is poisonous by ingestion, inhalation, and skin absorption. Its effects are similar to those of cthyl
alcohol intoxication: stimulation followed by depression of the central nervous system (CNS). Inhalation of ethylene glycol vapor or mist
can cause irritation of the upper respiratory tract, or URT, (difficulty in breathing, coughing, burning in chest, or pulmonary edema).
Ingestion, if not fatal, can cause lack of appetite, spastic motion of the eyeballs, dizziness, abdominal pain, respiratory arrest or
cardiovascular collapse, coma, or acute renal failure with uremia. Skin absorption can also contribute to the systemic poisoning. People
who drank 3 to 4 ounces of ethylene glycol and survived the initial acute effects because of quick emergency response died later (3 to 17
days) fromkidoey failure. Medical Conditions Aggravated by Long-Term Exposure: Nonereported. Target Organs: Kidneys,
CNS, URT, eyes. Primary Entry: Inhalation, skin contacVabsorption. Acute Effects: Irritation of the eyes, nose, throat, and URT.
Chronic Effects: Nonereported.
FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least
15 minutes. Skin. Rinse the area with water and then wash it with soap and water. Inhalation. Remove the exposed person to fresh
* air; restore and/or support his or her breathing as needed. Have medical personnel administer oxygen as required. Ingestion. Give the
exposed person three glasses of milk or water to drink; induce vomiting at once.
GETMEDICALHELP (INPLANT,PARAMEDIC, COMMUNITY)FOR ALL EXPOSURES. Seek promptmedical assistance
for further treatment, observation,and supportafter firstaid. NOTETO PHYSICIAN: Carefully monitor fluids and
electrolytes. Preventoxalatedeposition by forcing diuresis. Correct metabolic acidosis. Delayed (12to24 hours) cardiopulmonary
effectssuchastachypnea(increasedrate ofrespiration),tachycardia (rapid heartaction), mild hypertension,cyanosis,and
cardiacfailure withpulmonary edema are possible. Urinalysis for oxalic acid,ametabolic productofabsorbedethyleneglycol,
canbeused todiagnose poisoning byingestion. Monitor the functions of the kidneys, heart, respiratorysystem,and the CNS.
Intervenousethanoltherapymayinhibitformation of toxic metabolites.

" Spill/Leak: Notify safety personnel; provide adequate ventilation. Normal ventilation may be acceptable if the eythylene glycol liquid is
at room temperature and is not misted into the air. Cleanup personnel need protection against skin contact with the liquid and inhalation
of its vapor (see sect. 8). Contain large spills and collect waste. Wash residues of small spills to a sewer with large quantities of water.
Waste Disposal: Large quantities of ethylene glycol may be disposed of by mixing the material with more flammable solvents and

" atomizing the mixture into an incinerator. Contact your supplier or a licensed coatractor for detailed recommendations. Follow Federal,

state, and local regulations. Consider recycling or destruction of this material.

OSHA Designations
Air Contaminant (29 CFR 1910.1000 Subpart Z): Not Listed
EPA Designations (40 CFR 302.4): Not Listed

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of ethylene glycol is possible, wear a full fac
shield. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator per the
NIOSH Pocket Guide to Chemical Hazards (Genium ref. 88) for the maximum-use concentrations and/or the exposure limits cited in
section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or nonroutine operations (spills or cleaning reactor
vessels and storage tanks), wear an SCBA. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets, etc., to prevent excessive or prolonged skin contact. Ventilation: Install
and operate general and local exhaust-ventilation systems powerful enough to maintain airborne levels of ethylene glycol below the
ACGIHTLYV cited in section 2. Design all ventilation systems to be explosion proof in order to minimize sources of ignition. Airborne

concentrations of this materjal are likely to be low because of its low vapor pressure unless it is heated. Safety Stations: Make

emergency eyewash stations, safety/quick-drench showe
Equipment: Contact lenses pose a special hazard: soft
lenses in any work area. Remove contaminated clothing

rs, and washing facilities available in work areas. Contaminated
lenses may absorb irritants and all lenses concentrate them. Do not wear contact
and launder it before wearing it again; clean this material from shoes and

cquipment. Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep it off your clothing and
equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any
work area. Avoid skin contact with this material; do not inhale its vapor or mist.

Storage/Segregation: Store ethylene glycol in closed containers in 0], dry, well-ventilated area away from sources of ignition and
incompatible chemicals (see sect, 5). Some containers can affect the color of this material; to avoid this, use resin-coated steel, glass,
aluminum, or stainiess steel containers for storage. Otherwise, mild steel is sufficient. Keep containers tightly closed to prevent moisture
contamination.

Special Handling/Storage: Protect containers fromphysical damage. Test 2 small amount of ethylene glycol for moisture content before
using this material in bulk operations.

Comments: Ethylene glycol is poisonous; do not take it internally. Toxic airborne concentrations are not likely to occur at room
temperature; however, heated and mechanically agitated solutions are likely to produce enough airborne ethylene glycol vapor 1o cause
poisoning in exposed workers. These situations require effective local exhaust-veatilation systems.

Transportation Data (49 CFR 172.101-2): Not Listed

References: 1, 84, 86-94, 100, 112, 113, 114.

Judgments as to the suitability of information herein for purchaser’s purposcs are

necf.ssan‘ly purchaser’s respoasibility. Thercfore, although reasonable care has PreparEd by PJ Igoe' BS
been taken in the preparation of such information, Genium Publishing Corp.
extends no wamanties, makes no represeatations and assumes no responsibility
as to the accuracy or suitability of such information for application to R K .
purchaser’s intended purposcs or for consequences of its use. 12 | Medical Review: MJ Hardles, MD

Industrial Hygiene Review: DJ Wilson, CIH

Copyright © 1988 Genium Publishing Carporation.
Any ial usc of repr ion without the publisher’s 1sion is prohibi
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DEPARTMENT OF LABOR

Occupational Safety snd Health
.Administration

29 CFR Part 1926

[Docket No. H-00&L] - - -
Lead Exposure in Construction

AGENCY: Occupational Safety And
Health Administration (OSHA), Labor.

ACTION: Interim final rule.

_regulate occupational

SUMMARY: This interim final rule
amends the Occupational Safety and
Health Administration (OSHA)
standards for occupational health and
environmental controls in subpart D of
29 CFR part 1926 by adding a new
§1926.62 containing employee
protection requirements for construction
workers exposed to lead.

This standard reduces the permitted
level of exposure to lead for
construction workers from 200
micrograms per cubic meter of air (200
Hg/m?) as an 8-hour time weighted

average (TWA) to an 8-hour TWA of 50 )

ug/m3. The standard also includes
. requirements addressing exposure
‘assessment, methods of compliancs,
respiratory protection, protective
clothing and equipment, hygiene
facilities and practices, medical
surveillance, medical removal o
. protection, employsee information and
training, signs, recordkeeping, and"
observation of monitoring. An action
level of 30 pg/m? as an 8-hour TWA is
established as the level at which
employers must initiate certain
compliance activities. In instances
where‘employers can demonstrate that
employee exposures are below 30 ug/m?
as an 8-hour TWA, the employer is not
obligated to comply with most of the
* requirements in this interim final rule.
This interim final rule is mandated
by, and issued under the exclusive
authority of, title X, subtitle C, sections
1031 and 1032, Worker Protection, of
the Housing and Community
Development Act of 1992.

DATES: This interim final standard shall
become effective June 3, 1993. Start-up
dates for various provisions are set forth
in paragraph (r) of the standard

{§ 1926.82(1)).

FOR FURTHER INFORMATION CONTACT: Mr.
James F. Foster, U.S. Department of -
Labor. Occupational Safety and Health
Administration, Office of Public Affairs,
room N-3647, 200 Constitution Avenuese,
NW., Washington, DC 20210. Telephone
(202) 219- 8151.

L Background

In 1971, in accordance with section
6(a) of the OSH Act. OSHA adopted
standards incorporating a permissible
exposure limit (PEL) of 200 pg/m? to
to lead
in geneml industry (298 CFR 1910.1000)
and in the construction industry (29
CFR 1926.55). In both standards, the
PEL had to be achieved by engineering
and work practice eontmﬁ. Some ysars
later in 1978, after a section 6(b)
rulemaking, OSHA promuigated a final
lead standard for generel industry (29
CFR 1910.1025), which lowered the PEL
to 50 pg/m>. The 1978 lead standard
also required that the PEL be achieved,
to the extent feasible, by engineering
and work practice controls and in
addition included a numllm' of ancillary
provisions requiring employers to
provide me‘:iqcal mrve\l&nce' ya' medical
removal protection (MRP), hygiene
facilities, appropriate respirators, and
air monitoring, among other things. -

The 1978 lead stan in paragraph
(a) excluded the construction industry .

- from its coverage. OSHA in the

preamble explained thatithad .~ -
exempted the industry because of:: .- ", .
insufficient information in the record to
resolve issues raised about the
applicability of the standard to . .

"‘conditions in the construction industry.
- OSHA said it would request the '

Construction Advisory Committes -
(ACCSH) to review the record and make
recommendations for a lead standard for

" the construction industry (43 P"R’52985.

November 14, 1978). S,
Subsequently, OSHA's exemption of

-~ the construction industry was
.. challenged in litigation involving the.
* lead standard for general industry. In - -

responsesto that challenge, the court. -
upheld OSHA's decision. Although the
court declared that *‘OSHA would be' " -
shirking its statutory responsibilities if
it made no effort to protect workers in

" the construction industry from lead - = .

exposure * ¢ ** the court accepted
OSHA'’s assurances at the time “that it
will take reasonably prompt steps to
fashion this protection”, and indicated
that *“So long as it does so, OSHA has -

‘met its duty.” “Nothing in the Act,” the

court said, “prevents the agency from - -
exercising discretion in delaying :
specific standards according to the .
unique problems of specific - . -
industries. * * *" (United Steelworkers .
of America v. Marshall, 647 F.2d 1189,
1310 (DC Cir. 1980).) .

Since 1979, employers have bes
required to comply with a PEL for lead
in the construction industry that is four
times the PEL for general industry.

Employers have also been required to
take mer actions to protect
construction workers from excess lead
exgoaure to the extent that employers’
obligations to provide respirators,
protective clo&lng. hygiene facilities,
training, and the like were imposed by
generic standards that covemf
construction (e.g., 1910.20; 1910.94;
1910.134; 1826.20; 1926.21; 1926.28;
1826.51; 1926.55; 1926.57; 1826.59;
1826.103; 1926.200; 1926.353;
1926.354). Howevaer, there has still been
no comprehensive standard regulating
occupational lead exposure in
construction.

In 1990, NIOSH sst as a national goal
the elimination of exposures that result
in workers having blood lead
concentrations greater than 25 pg/dL of
whole blood. Under these
circumstances, OSHA in the fall of 1990
announced it would begin to develop a
proposal for a comprehensive standard
regulating occupational lead exposure
in construction. In addition, on June 12,
1992 OSHA proposed to smend its
existing air contaminants standards by,
among other things, reducing the PEL
for occupational lead exposure in
construction from 200 pg/m? to 50 pg/
m? (57 FR 26001). Howaever, progress on
that air contaminants proposal was

- suspended becauss of the decision by

the U.S. Court of Appeals for the
Eleventh Circuit vacating an earlier rule
on air contaminants for general industry
(AFL-CIO v. OSHA 965 F.2d, 962
(1992)). :

The Housing and Community
Development Act of 1992

Because Congress did not anticipate
publication of OSHA's proposed.
comprehensive lead standard for the
construction industry before late spring
of 1993 or publication of a final
standard before 1996 (House Report on
H.R. 5730, pp. 14-15), Congress in
October 1892 passed Sections 1031 and
1032 of Title X of the Housing and
Community Development Act of 1992
(“the Act,” Pub. L. 102-550, signed by

" - the President on October 28, 1992, 106
. Stat. 3924).

In those sections, Congress included
worker protection provisions expressly

uiring that:
ro?” No later than 180 days after
enactment (April 26, 1993), the
Secretary of Labor must issue an interim
final lead standard covering the
construction industry.
(2) The standard must be as protective

. as the worker protection guidelines for
- identification and abatement of lead-

based paint in public and Indian
housing issued by the Department of
Housing and Urban Development ...
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regarding this burden estimate, or any
other aspect of this coliection of 4
information, including suggéstions for
reducing this burden, to the Office of
Informaticn Management, Department
of Labor, room N-1301, 200 -
Constitution Avenue NW., Washington
DC, 20210: end to the Office of
Menagement and Budget, Paperwork
Reduction Project (Lead Interim Final
Rule), Washington, DC, 20503.
IX. Signature

Signed at Washington, DC, this 26 day of
April, 1993, -~ , :
David C. Zeigler,

cting Assistant Secretary of Labor for
Occupational Safety and Flealth.

Accordingly, 29 CFR part 1926 is
amended es follows: o

PART 1826—OCCUPATIONAL SAFETY
AND HEALTH STANDARDS

1. The authority citation for subpart D
of 29 CFR part 1926 is amended by
-adding the following: _
Authority: * * * Section 1926.62 issued
under sec. 1031 of the Housing and
Community Development Act of 1992 (sec.

1031, title X, 106 Stat. 3924 (42 U.S.C. 4853)).

2. By adding a new § 1926.62, with
Appendices A, B, C, end D to subpart
D 1o read as follows:

§1526.62 Lead

() Scope. This section applies to all
construction work where an employee
may be occupationally exposed to lsad.
All construction work excluded from
coverage in the general industry
standard for lead by 28 CFR
1910.1025(a)(2) is covered by this
standard. Construction work is defined
as work for construction, alteration end/
or repair, including painting and
decorating. It includes but is not limited
to the following: ,

(1) Demolition or salvage of structures
where lead or materials containing
lead are present;

(2) Removal or encapsulation of
materials containing lead;

" (3) New construction, alteration,
repair, or renovation of structures,
substrates, or portions thereof, that
contain lead, or materials
containing lead; -

(4) Installation of products containing
lead;

(5) Lead contamination/emergency -
cleanup;

(6) Transportation, disposal, storage,
or containment of lead or materials
containing lead on the site or.
location at which construction
activities are performed, and

(7) Maintenance operations associated
with the construction activities

. described in this paragraph.
(b) Definitions.
Action level means employes

- exposure, without regard to the use of

respirators, to an airbarne concentration
of lead of 30 micrograms per cubic
meter of air (30 pg/m?) calculated as an
8-hour time-weighted average (TWA).-
Assistant Secretary means the
Assistant Secretary of Labor for
Occupational Safety and Health, U.S.
Department of Labor, or designee.
ompetent person means one who is
capable of identifying existing and
predictable lead hazards in the
surroundings or working conditions and
who has suthorization to take prompt
corrective meesures to sliminate them.
Director means the Director, National
Institute for Occupational Safety and

. Health (NIOSH), U.S. Department of

Health and Human Services, or
designes.

Lead means metallic lsad, all
inorganic lead compounds, and organic
lead soaps. Excluded from this
definition are all other organic lead
compounds.

This section means this standard.

(c) Permissible exposure limit. (1) The
employer shall assure that no employee
is exposed to lead at concentrations
greater than fifty micrograms per cubic
meter of air (50 pg/m*) averaged over an
8-hour period. . .

(2) If an employee is exposed to lead
for more than 8 hours in any work dey
the employess’ allowable exposure, as a
time weighted average (TWA) for that
day, shall be reduced according to the
following formula:

Allowable employee exposurs (in ug/
m?)=400 divided by hours worked in the day.

(3) When respirators are used to limit
employee exposure as required under
paragraph (c) of this section and all the
reguirements of paragraphs (e)(1) and (f)
of this section have been met, employee
exposure may be considered to be at the
level provided by the protection factor
of the respirator for those periods the
respirator is worn. Those periods may
be averaged with exposure levels during
periods when respirators are not worn
to determine the employee’s daily TWA
exposure.

d) Exposure assessmen t—(1) General.

(i) Each employer who has a workplace
or operation covered by this standard
shell initially determine if any
employee may be exposed to lead at or
above the action level.

(ii) For the purposes of paragraph (d)
of this section, employee exposure is
that exposure which would occur if the
employee were not using a respirator.

(1ii) With the exception of monitoring
under paragraph (d)(3), where

monitoring is required under this
section, the employer she!l collect
personal samples representative of a full
shift including et least one sample for
each job classification in each work area
either for each shift or for the shift with
the highest exposure levs!.

{iv) Full shin personal samples shall
be representative of the monitored
employee’s regular, daily exposure to
lead.

(2) Protection of employees during
assessment of exposure.

(i) With respect to the lead related
tasks listed in paragrapb (d){2)(i) of this
section, where lead is present, until the
employer performs an employee
eXposure assessment as required in
paragraph {d) of this section and
documents that the employee '
performing any of the listed tasks is not
exposed above the PEL, the employer
shall treat the employee as if the
employee were exposed above the PEL,
and not in excess of ten {10) times the
PEL, and shall implement employea
protective meesures prescribed in
paragraph (d){2)(v) of this section. The
tasks covered by this requirement are:

(A) Where lead containing coatings or
paint are present: Manual demolition of

“'structures (e.g, dry wall}, manual

scraping, manual sanding. heat gun
applications, and power tool cleaning
with dust collection systems;

(B) Spmdy painting with lead paint

(ii) In addition, with regard to tasks
not listed in paragraph (d)(2)(i), where
the employee has any reason to believe
that an employee performing the task
may be exposed to lead in excess of the
PEL, until the employer performs an
employes exposure assessment as
required by paragraph (d) of this section
and documents that the employee'’s lead
exposure is not above the PEL the
employer shall treat tho employee as if
the employee were expcsed above the
PEL and shall implememt employse

- protective measures as prescribed in

paragraph (d)(2){v) of this section.

{ii1) With respect to the tasks listed in
paragraph (d)(2)(iii) of this section,
where lead is present, until the
employer performs an smployee
exposure assessment as required in
paragraph (d) of this section, and
documents that the employee
performing any of the listed tasks is not
exposed in excess of 500 pg/m?, the
employer shall treat the employee as if
the employee were exposed to lead in
excess of 500 pg/m? and shall
implement employee protective
measures as prescribed in paragraph
(d)(2)(v) of this section. Where the
employer does establish that the
employee is exposed to levels of lead
below 500 ug/m?, the employer may
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provide the exposed employee with the
appropriste respirator prescribed for
such use at such lower exposures, in
accordance with Table 1 of this section.
The tasks covered by this requirement

(A) Using lead containing mortar; lead
burning

(B) Whers lead conteining coatings or
paint are present: rivet busting; pcwer
tool cleaning without dust collection
systems; cleanup activities where dry
expendable abrasives are used; and
abrasive blasting enclosure movement
and removal. ’

{iv) With respect to the tasks listed in
paragraph (d)(2)(iv) of this section,
where lead is present, unti] the
employer performs an employee
exposure asssssment as requirsd in
paragrapi {d) of this section and
documents that the employes
performing any of the listed tasks is not

. expossd to lead in excess of 2,500 pg/
m? (5C<PEL), ths employer shall treat
the employes as if the employse were
expcosad to lead in excass of 2,500 pg/

“m? and shall implement employes
protective messures as prescribed in
paragraph {d)(2)(v) of this section.
Where the employer does establish that
the employes is exposad to levels of
lead below 2,500 pg/m3, the employer
may. provide the exposed empioyee with
the appropriets respirator prescribed for
use at such lower exposures, in
accordence with Table I of this section.
Interim protection as described in this
paragaraph is required where lead
containing coatings or paint are present
cn structures when performing:

(A) Abrasive blasting,

{8) Welding,

{C) Cutting, and

{D) Torch burning.

{v) Until the emp%oyer performs an
employee exposure assessment as.
required under paragraph (d) of this
section and datermines actual employse
sxposure, the employer shall provide to
employees performing the tasks
described in paragraphs (d)(2)(i),
(d)(2)(ii), (d)(2)(iii), and (d)(2)(iv) of this
section with interim protection as
follows:

(A) Appropriate respiratory protection
in accordance with paragraph (f) of this
section.

(B) Appropriate personal protective
clothing and equipment in accordance
with paregraph (g) of this section.

(C) Change areas in accordance with
paragraph (i}(2) of this section.

{D) Hand washing facilities in
accordance with paragraph (i)(5) of this
section.

{E) Biological monitoring in
acrordance with paragraph (j){1)(i) of
tii.3 saction, to consist of blood

sempling and analysis for lead and zinc
pro.go%orphyrin.levels, and

(F) Training as required under
paragraph (1)(1)(i) of this section
regarding 29 CFR 1926.59, Hazard
Communication; training as required
under paragraph (1}(2)(ii)(C) of this
section, regarding use of respirators; and
training in accordance with 28 CFR
1926.21, Safety training and education.

(3) Basis of initial determination. (i)
Except as provided under peragraphs
(d){3)(iii) and (d)(3)(iv) of this section
the employer shall monitor employee
exposures and shall base initial
determinations on the employee
exposure monitoring results and any of
tha following, relevant considerations:

(A) Any information, observations, or
calculations which would indicate
emgloyea exposurs to lead;

{B) Any previous measurements of
airborne lead; and

{C) Any employee complaints of
symptoms which may be attributable to
exposure to lead.

Ei) Monitoring for the initiel
determination where performed may be
limited to a representative sample of the
exposed employees who the employer
reasonably believes are exposed to the
greatest airborne concentraticns of lead
in the workplace.

{iii) Where the employer has
previously monitored for lead
exposures, and the data were obtained
within the past 12 months during work
operations conducted under workplace
conditions closely resembling the
processes, type of material, control
methods, work practices, and

- environmental conditions used and

prevailing in the employer’s current
operations, the employer may rely on
such sarlier monitoring results to satisfy
the requirements of paragraphs (d}(3)(i)
and (d)(6) of this section if the sampling
and anelytical methods meet the
accuracy and confidence levels of
paragraph (d)(10) of this section.

(iv%r here the employer has cbjective
data, demonstrating that a particular
product or material containing lead or a
specific process, operation or activity
involving lead cannot result in
employee exposure to lead at or sbove

.the action level during processing, use,

or handling, the employer may rely
upon such data instead of implementing
initial monitoring.

(A) The employer shall establish and
maintain an accurate recerd
documenting the nature and relevancy
of objective data as specified in
paragraph {n)(4) of this section, where
used in assessing employes exposure in
lieu of exposure monitoring.

{B) Objective data, as described in
paragraph (d)(3)(iv) of this section, is

not permitted to be used for exposure
assessment in connection with
paragraph (d)(2) of this section.

(4) Positive initial determination and
initial monitoring.

(i) Where a determination conducted
under paragraphs (d) (1), (2) and (3) of
this section shows the possibility of any
employee exposure at or above the
action level the employer shall conduct
monitoring which is representative of
the exposure for each employee in the
workplace who is exposed to lead.

(ii) Where the employer has
previously monitored for lead exposure,
and the data were obtained within the
past 12 months during work operations
conducted under workplace conditions
closely resembling the processes, type of
material, contral methods, work
practices, and environmental cenditions
used and prevailing in the employer's
current operations, the emnployer may
rely on such earlier monitoring results
to satisfy the requirements of paragraph
(d)(4)(i) of this section if the sampling
and analytical methods meet the
accuracy and confidence levsls of
paragraph (d)(10) of this section.

(5) Negative initicl determination.
Where a determination, conducted
under paragraphs (d) (1), (2), and (3) of
this section is mads that no employee is

. exposed to airborne concentrations of

lead at or above the action levei the
employer shall make a written record of
such determination. The record shall
include at least the information
spsecified in paragraph (d)(3)(i) of this
section and shall also include the date
of determination, location within the
worksite, and the name end social
security number of each employee
mcnitored.

(6) Frequency. (i) If the initial
detsrmination reveels employee
exposure to be below the action level
further exposure determination need not
be repeated except as otherwise
provided in paragraph (d)(7) of this
section.

(ii) If the initial determination or
subsequent determination reveals
employee exposure to be at or above the
action level but at or below the PEL the
employer shall perform monitoring in
accordance with this paragraph at least
every 6 months. The employer shall
continue monitoring at the required
frequency until at least two consecutive
measurements, taken at least 7 days
apart, are below the action level at
which time the employer may
discontinue monitoring for that
employee except as otherwise provided
in paragraph (d}(7) of this section.

gi)ii) If the initial determination reveals
that employee exposure is above the
PEL the employer shell perform
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moritoring quarterly. Tne empioyer
shall cortinue monitoring at the
required frequency until at lsast two
consecutive measurements, taken at
least 7 days apart, are at or below the
PEL but at or ebove the action level at
which time the employer shall repeat
monitoring for that employee at the
frequency specified in paragraph
- {d)(6)(ii} of this section, except as
otherwiso provided in paregrapl (d}(7)
of this section. The employer shall
continue monitoring at the required
frequency until at least two consecutive
misasurements, taken at least 7 days
anart, are below the action leve! at
which time the employer may
discontinue manitoring for that
employse except as otherwise previded
in paragreph (d)(7) of this sectiun.

7) Additional expesure assessments.
Waenzver there hss besn a char.ge of
nauiprnent, procsss, control, peiscnnel
1 a new taek has been initiated that
may rasult in additional emplovees
teing exposed to Jezd a1 or above the
ection level or may result in employess
elreedy exposed st or above the action
lavvel being expesed above the FEL, the
-employer shall conduct additional .
moaitoring in accordance with this
paragraph.

(81 Empioyee notification. {i) Within 5
working days after completion of the
exposury assessment the employer shall
nniity each employee in writiny of the
results which represent that employse’s
8xposure.

(ii) Whenever ths results indizate that
thie representative empioyes expcsure,
without regard to respirators, is at or
avcve the PEL the employer she!l
inciude in the written notice a statement
L.at the employees axposure wes at or
cbove that level and a descriptiun of the
carraciive action tsken or to be taken to
reducs exposure to below that ievel.

(9j Accunacy of measurement. The
employer shall use a method of
manitoring and analysis which has an
accuracy (to a confidence level of 95%)
of not less than plus or minus 25
percent for airbarne concentratians of
lead equal to or greater than 301:g/m3.

(e} Methods of compliance (1}
Engineering and work practice controls.

. The employer shali implement
engineering and wark practice controls,
including administrative cantrols, to
raduce and meintsin employee exposure
to lead to or below the permissible
exposure limit to the extent that such
controls are foasible. Whersver sll
feasible engineering and wark practices
controls that can be instituted are not
sufficient to reduce employee exposure
to or below the permissible exposure
limit prescribed in paragraph (c) of this
section, the employer shall nonethelass

~ use them to reduce employee exposure

to the lowest feasibie level and shall
suprlement them by the use of
respiratory protection that complies
with the requirements of paragreph (f} of
this section. : :

(2) Complianze prcgram. (i) Prior to
coramsncement of the job each
employer shall establish and implement
a written campliance program to
achieve camplience with paragraph (c)
of this section.

(ii) Written plens for these
compliance programs shall include at
least the following:

(A) A description of each sctivity in
which lead is emitted; e.g. equipment
usad, material involved, controis in
place, crew size, employes job
responsibilities, operating procedures -
and maintenance practices;

(B) A description of the specific
meens that will be employed to achievs
compliance and, whero engineering
controls are required engineering plans
and studies used to determine methods
selected for controlling exposure to
lead;

{(C) A report of the technology
cocsidered in mesting the PEL;

(D} Air monitoring data which
documonts the source of lead emissions;

(E) A detailéd schedule for
impiementation of the program,
including documentation such as copies
of purchase orders for equipment,
construction contracts, etc.;

(F) A work practice program which

- includes items required under

paragraphs {g), (h) end (i} of this section
a1d incorporates other relevant work
practices such as those specified in
peragraph (e}{5) of this section;

(G) An administrative control
schedule required by paragraph {e){4) of
this section, if applicable;

(H) A description of arrargements
made among contractors on multi-
contractor sites with respect to
informing affected employees of
potential exposure to lead and with
respect to responsibility for compliance
with this section as set-forth in
§1926.16.

(1) Other reievant information.

(iii) The compliance program shall
provide for frequent and regular
inspections of job-sites, materials, and
equipment to be made by a competent
pursan.

(iv) Writtea programs shall be
submitted upon request to any affected
employes or authorized employee
representatives, to the Assistant

" Secretary and the Dirsctor, and shell be

available at the worksite for
examination and copying by the
Assistant Secretary and the Director.

{v) Written programs shall be revised
and updated at least every 6 months to
reflect the current status of the program.

(3) Mechcnical ventilation. When
vantilation is used to cantrol lead
exposure, the employer shall evaluate
the mechanical performance of the
system in controlling exposure as
necessary to maintain its effectiveness.

{4) Administrative controls. 1f
administrative controls are used as a
means of reducing employees TWA
exposure to lead, the employer shall
establish and implement a job rotetion
schedule which includes:

{i) Name or identification number of
each affected employee;

(i1} Duration and exposure levels st
each job or work station where such

. affected employee is located; and

(iii} Any other information which may
bs useful in assessing the reliebility of _
administrative controls to reduce

-expaosure to lead.

- {5) The employer shal! ensurs that, to

‘the extent relevant, employees follow

good work practices such as described
in Appendix B of this section.

(f) Respiratory protection—{1)
General. Where the use of respirators is
required under this section the
employer shell provide, at no cost to the
employee, and assure the use of
respirators which comply with the
requirernents of this paragraph.
Respirators shall be used in the" ~.
following circumstances:

(i) Whenever an employee's exposure
to lead exceeds the FEL;

(1) In work situations in which
engineering controls and work prectices
ars pot sufficient to reduce exposures to
or below the PEL;

(iii) Whenever an employee requests a
respirator; and

(iv) An interim protection for
employees performing tasks as specified

~in éaragmph {d)(2) of this section.

) Respirator selection. (i) Where
respirators are used under this section
the employer shali se