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1.0 INTRODUCTION

The personalf health and safety of its employees, including any Quadrex contractors
or subcontraétors, is of particular concern to Quadrex management. Therefore, all
prudent and reasonable measures will be taken to establish and maintain a working
environment which is free from recognized hazards that are likely to cause illness or
injury to any person.

This Health and Safety Plan (H&SP) identifies potential hazards associated with PCB
projects, and:: the actions which will be taken to minimize these hazards (i.e.,
emergency controls, use of personal protective equipment, training, etc.).

Although evei'y effort has been made to develop a Plan that is as comprehensive and
detailed as possible, conditions may change once the project is initiated, and the Plan
may require modifications. Modification of the Plan will be the responsibility of the
Quadrex Project Manager. Substantial changes will be reviewed and approved by the
Quadrex Health and Safety Officer.

This Health and Safety Plan identifies potential concerns that could affect the safety
and well being of individuals and surroundings associated with PCB decontamination
tasks. It is the responsibility of all personnel involved in these activities to
understand and comply with the provisions of this Plan. Furthermore, each
individual must observe safe working practices in order to protect all persons
involved. The safety and well being of all project personnel and bystanders will be
assured through a conscientious effort by everyone involved to observe this plan and
to identify imimediately to management any additional or unforeseen hazards which

AY

may need attention.

Polychlorinated biphenyls (PCBs) are a class of chemical substances which are non-
polar chlorinated hydrocarbons in which chlorine atoms have replaced hydrogen
atoms. This chlorine-for-hydrogen replacement may vary in both numbers and
combinations, From 1957 to 1977 large quantities of PCBs were manufactured and
widely distributed by Monsanto under the trade name Aroclor®. These products were
named on the basis of their approximate percent by weights of chlorine in the
compound. Numbers such as 1221, 1242, 1248, 1254 and 1260 were used to represent
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the various products. The physical and chemical properties of the individual
compounds vary widely according to the degree and position of the chlorine atoms.
The toxicity of the various individual compounds are similar, but their potencies
increase with increasing chlorine substitution.

PCB compounds have low solubilities in water and extremely low vapor pressures,
Le, they do not dissolve or evaporate readily. Their thermal stability,
nonﬂammability, and dielectric capabilities resulted in their use in electrical items
and in mechanical equipment as a fire retardant lubricant. The trade name Askarel®
is used to refer to a broad class of these nonflammable, synthetic, chlorinated
hydrocarbon insulating fluids.

In 1976, the Toxic Substance Control Act was enacted. This law gave the
Environmental Protection Agency (EPA) authority to control the production and use
of PCBs in the United States. As of January 1, 1978, the manufacture, processing,
distribution, and the unauthorized use of PCBs were prohibited. In 1985, a final rule
on the use of PCBs in electrical transformers was established. The law stated that
after October 1, 1990, PCBs in certain transformers are prohibited.

PCB’s once used as lubricating fluids in the compressors of air systems tended to
migrate downstream, contaminating piping, tanks, and ancillary equipment. The EPA
has indicated that such migration is considered a "spill" under 40CFR761. When the
presence of PCBs above 50ppm is discovered, cleaning in accordance with EPA-
approved spill cleanup policies is required in order that the use of these items is
authorized by the PCB regulations. Quadrex has EPA-approved cleanup technology,
and provides related services to its clients.

FS509-04/NGP-107 2- Health & Safety Plan (92)



20 PROJECT ORGANIZATION

The contract awarded Quadrex Environmental Company pursuant to its negotiations
with Natural Gas Pipeline will be managed at the site by a Project Manager. Gerald
Smith, Manager - Field Service Manager, will be responsible for administration of
the contract.

Specific responsibilities of key members of the project organization are as follow:

20.1 Manager of Projects

The Field Service Manager, Gerald Smith, is responsible for the
administrative and technical management of Quadrex pipeline
decontamination projects. The Field Service Manager reports directly to
the Corporate Director of Projects, Scott Kepler and the Vice President of
Remediation, Mr. Robert Pitre. Mr. Smith will serve as the corporate
contact throughout the project’s duration. Mr. Smith has named Curtis Fort
as Quadrex’s Project Manager and The Health and Safety Officer is Gerald
Kolb and, in this capacity, Mr. Kolb will report to the Quadrex Health and
Safety Officer.

20.2 Health and Safety Officer

The QEC Health and Safety Officer (HSO), Dennis Fleetwood, and his
staff will be available to provide assistance to the Project Manager during
the project. The HSO is responsible for monitoring all Quadrex projects
to ensure compliance with applicable federal, state, and local health and

. safety regulations, techniques, procedures, and practices. The HSO and/or

members of his staff will make periodic visits to the site during the project
at the direction of the Field Service Manager or at his own discretion.
Training and experience of the HSO are included in Appendix A.

FS09-04/NGP-107
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20.3 Technicians

"Technician" includes decontamination technicians, pipefitters/welders, and
lab technicians, who are responsible for performing decontamination
activities. These people are experienced in air system decontamination
techniques, and have been trained to follow safe work practices. Each is
responsible for working in accordance with the project’s Health and Safety
Plan and the Project Plan, and each will take direction from the Project
Manager.

FS09-04/NGP-107
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2.0.4 Project Organization

An organization chart follows this section. Any changes to these
assignments will be documented by a revised chart.

FS09-04/NGP-107 ' -5- Health & Safety Plan (92)



PROJECT ORGANIZATION

NATURAL GAS PIPELINE
STATION 107

EMERSON, IOWA

Gerald Smith

Manager of Projects

Curtis Fort

Project Manager

Earl Fisher

Foreman

Laboratory Technician Decon Technicians
Gerald Kolb Sidney Butler
Reggie Foxx
Gerald Higgins
Bruce McDonald
James McCleod
Scott Schuettke
Health and Safety Willie Ray Williams
Officer




30 POTENTIAL HAZARDS

The most apparent hazards associated with PCB remediation projects include:

a.
b.
c.

Electrical
Chemical
Standard Industrial

The safety and well being of all personnel are dependent on each individual’s
awareness of these respective hazards and his/her strict adherence to the related
Health and Safety Practices or additional directions as specified by the Project
Manager.

3.0.1 Electrical Hazards

t

A significant hazard associated with any field project is the potential for
electrical shock. The decontamination vans and remote pump skids require
line voltages as high as 480 vac, and the mobile laboratory 220 vac. Under
routinely encountered conditions, these voltage levels can result in physical
effects including painful or fatal shocks and burns, and arc flash eye
damage. There are no biological effects associated with these electrical
hazards. The Project Manager shall direct the connection of site power to
the Quadrex equipment, and shall satisfy himself that temporary power
feeds are properly insulated and/or barriered to prevent accidental
personnel contact. No electrical work will be performed in terminal boxes
or junction boxes without the Project Manager’s cognizance and approval.
The Project Manager will consult with the client’s safety personnel during
hookup of equipment; the Quadrex Health and Safety Officer will be
contacted if questions exist as to electrical shock potentials on-site.

3.0.2 Chemical Hazards

Two. chemicals will be present during PCB decontamination projects:
polychlorinated biphenyls and 1,1,1 trichloroethane.

FS09-04/NGP-107
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Effects of Exposure to PCBs

A

Physical Effects

PCBs present little or no physical hazard due to their
thermally stable, non-reactive, non-flammable, and non-
corrosive characteristics.

Biological Effects

PCBs are readily absorbed through the skin and lungs,
and once absorbed remain in body tissues nearly
indefinitely. PCBs may also cause chloracne (a skin
rash), and some research has indicated that PCBs may
cause liver damage, decreased fertility, and other
reproductive problems. PCBs are also a suspected
human carcinogen.

Biological incorporation or involvement with PCBs may
cause definable effects, as described below.

1. Surface contact and/or absorption can occur on
exposed areas including eyes, nasal and throat
surfaces, and skin. Irritation may result to form

- reddening of the skin and chloracne type rash
and eye irritation. )

2, Ingestion and inhalation of PCB material can
result in the distribution of varying quantities
(percent) of the total amount ingested throughout
the body. Both experimental and occupational
exposure data show that PCBs predominantly
incorporates in the liver and fatty tissue. Liver
dysfunction or abnormalities could occur. Liver

. FS09-04/NGP-107
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3.022

tumor development and fatty tissue degeneration
have been identified as possible effects from
overexposure to PCBs.

Effects of Exposure to 1,1,1 - Trichloroethane

The chemical 1,1,1-trichloroethane (also called methyl
chloroform) is a versatile, all purpose solvent; popular
with industry because of its powerful cleaning properties,
low flammability, and low relative toxicity. It was
introduced in the mid-1950’s as a cold cleaning solvent
substitute for carbon tetrachloride. Today, 1,1,1-
trichloroethane is used primarily for vapor degreasing
and cold cleaning of fabricated metal parts and other
materials.

1,1,1-trichloroethane is a member of a family of
saturated aliphatic halogenated hydrocarbons and has an
odor threshold of approximately 100 ppm.

1,1,1 reacts violently with liquid and pure gaseous
oxygen, sodium, and sodium hydroxide. 1,1,1 also reacts
with and corrodes aluminum and aluminum alloys. The
fluid is slightly flammable at very high temperatures.
Inhibited (containing stabilizers) trichloroethanes have
been found to have explosive limits, but ignition requires
an extremely high energy source. Once the source is
removed, the vapors will continue to burn.

A Physical Effects

1,1,1 can cause severe eye irritation, and
prolonged or repeated contact can cause
moderate irritation, defatting, and dermatitis.
Inhalation of 1,1,1 may cause the general

FS09-04/NGP-107
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sensation of dizziness, nausea, drowsiness, loss of
consciousness, or even death. Excessive
inhalation of vapors can cause nasal and
respiratory irritation. Incoordination and
impaired judgement may occur at vapor
exposures of 500-1000 ppm. Acute inhalation
may also cause changes to exposed tissue, but not
permanent injury or cell death. 1,1,1 causes a
proarrhythmic activity which sensitizes the heart
to epinephrine induced arrhythmias. 1,1,1 may
cause cardiac arrest when massively inhaled.
Acute exposure produces a significant toxic effect
in the form of a functional depression of the
central nervous system leading to respiratory
failure. Sensitive employees may experience
anesthetic effects or drunkenness at 800-1000
ppm for short exposures. Exposure to
concentrations of 2000 ppm and higher will
readily produces anesthetic or narcotic effects.
Ingestion can cause gastrointestinal irritation,
nausea, vomiting, and diarrhea.

B. Biological Effects

Some research indicates that 1,1,1 chronic (long-

- term) exposures to 1000 ppm or greater results in
fatty degeneration of the liver, kidney and lung
damage, and growth depressions have been noted
at 650 ppm. 1,1,1 is not presently classified as a
carcinogen by OSHA.

3.0.23 Routes of Exposure

The most probable routes for biological incorporation of
PCBs or either of the cleaning solvents arise from
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3.03 .

inhalation, eye or skin contact (absorption), and
ingestion. In each instance, properly engineered
techniques and procedures will be applied so as to
minimize the possibility of exposure. When engineering
and administrative controls are not feasible to achieve
full compliance, protective equipment or other protective
measures will be used to keep the exposure of
employees to contaminants within the limits prescribed.
Any equipment and technical measures used for this
purpose must first be approved for each particular use
by the Health and Safety Officer, Project Manager, or
_ other technically qualified personnel.

Standard Industrial Hazards

Other hazards associated with the PCB Remediation projects can
include trips and ankle twists, falls, head, eye and face injury
hazards, the misuse of hand tools and ladders, back injuries, noise,
fire, and explosion.

Quadrex will initiate and maintain a program of frequent and
regular inspections of the job site materials and equipment to assure
proper use and working order. The Project Manager will instruct
each employee in the recognition and avoidance of unsafe conditions
and in the regulations applicable to his/her work environment to
control or minimize any hazards or other exposure to illness or
injury. The use of any machinery, tool, material, or equipment
which is not in compliance with any applicable requirement of 29
CFR Part 1926 is to be avoided.

FS09-04/NGP-107
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3.04

Regulatory Guidelines

3.04.1

PCBs

The American Conference of Governmental Industrial
Hygienists (ACGIH) has developed 8-hour time
weighted average (TWA) concentrations on the basis of
threshold limit values (TLVs). Based on the prevention
of liver injury to exposed workers acceptable exposure
concentration of 1 mg/m® for the 42% chlorine
substitution and 0.5 mg/m® for the 54% chlorine
compound were recommended. The Occupational
Safety and Health Administration (OSHA) issued
permissible exposure limits (PEL) based on ACGIH
recommendations. The Short Term Exposure Limits
(STEL) for PCBs were set at 2 mg/m® and 1 mg/m’ for
the 42% and 54% products respectively. The OSHA
PEL and ACGIH TLYV and STEL values include a "skin"
notation which refers to the potential contribution to
overall exposure by the cutaneous route, i.e., through the
mucous membranes, skin, and eyes by either airborne or
direct skin contact with the PCBs.

The National Institution for Occupation Safety and
Health (NIOSH) recommends that exposure to PCBs in
the workplace be limited at or below a concentration of
1 ug/m® determined as a TWA for up to 10 hour
workdays per 40 hour week. This recommendation was
based on the findings of adverse reproductive and
carcinogenic effects on laboratory animals, the potential
of PCBs being a human carcinogen in the workplace,
and on the conclusion that human and animal studies

have not shown that human exposure to any level of

PCBs would not subject the workers to possible liver
injury. For the purpose of control by/and for Quadrex

FS09-04/NGP-107
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3.04.2

employees 0.5 mg/m’ is to be considered the maximum
permissible exposure limit. This limit is a TWA value,
therefore the concentration in air, averaged over a work
shift of up to 10 hours per day and up to 40 hours per
week, cannot exceed 0.5 mg/m’,

11,1 Trichloroethane

The American Conference of Governmental Industrial
Hygienists (ACGIH) developed an 8-hour time weighted
average (TWA) concentration on the basis of the
threshold limit values (TLVs). Based on the prevention
of injury to exposed workers, acceptable exposure
concentration of 350 ppm is recommended. OSHA
issued PEL’s based on ACGIH recommendations. The
STEL for 1,1,1 is 450 ppm. NIOSH has also published
a vapor concentration which is immediately dangerous to
life and health of 1000 ppm. For the purpose of control
by/and for Quadrex employees, 350 ppm (TWA) is to be
considered the maximum permissible exposure limit. As
an administration guideline, the concentration in air
averaged over a work shift of up to 10 hours per day and
up to 40 hours per week cannot exceed 250 ppm without
respiratory protection for QHPS employees.

For the purpose of control by/and for Quadrex
employees,both the published OSHA and ACGIH
guidelines will be adhered to, provided no more
stringent site specific requirements are promulgated by
the Quadrex Health and Safety Officer.

FS09-04/NGP-107
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"QUADREX ENVIRONMENTAL COMPANY HSP NO.: 002
. HEALTH AND SAFETY PRACTICE (HSP) REV. NO.: 1
TITLE: ENGINEERING CONTROLS PAGE: 1 OF 16

DATE: 3&;&2
DATE: _3/25/%2

1.0 PURPOSE

A major part of the implementation of Quadrex's Health and Safety Plan for any
project consists of engineered controls. These engineering controls address work
zone setup, hazard avoidance, personal protective equipment, material and
equipment specifications, and work procedures, which, taken together, minimize
risk of exposure. This Practice details those project engineered controls.

20 SCOPE

This Practice will be used whenever there are chemical or physical hazards present
at the job site which must be controlled to prevent employee or environmental
exposure.

3.0 DEFINITIONS
None
40 RESPONSIBILITIES

Each employee assigned to a project will be trained in the requirements of this
procedure after which each employee is responsible for working in accordance
with those requirements. The site manager is responsible for monitoring Quadrex
employees under his direction for compliance with this Practice.

5.0 ENGINEERED CONTROLS
51 Contro]led Area Access

Access to areas where decontamination is progressing or where work is
being performed will be limited. Strict adherence to posted or oral
supervisory instructions is necessary to help prevent injury and the spread
of contaminants. Where spread of contamination is a possibility, three
zones are established for controlling project access. The boundary of the
first zone is the fenced boundary of the job site, and access will be
restricted by the client. A Contamination Reduction Zone (CRZ) within the

QEHSP1/HSPO02.RV1 ' QUADREX ENVIRONMENTAL COMPANY



HSP NO.: 002
REV. NO.: 1

TITLE: ENGINEERING CONTROLS | _ PAGE 2 OF 16

first zone provides a transition area to the Work Area Exclusion.Zone
(WAEZ). These latter two zones will be clearly identified with Hazard and/or
Warning tape and “Caution (material)® signs to restrict access. All
remediation activities will occur inside the Exclusion and Contamination
Reduction Zones. Each person is to observe zone entrance and egress
provisions, and if any questions arise, the site manager is responsible for
clarification. -

5.1.1 ;Work Area Exclusion Zone

-Only those persons actually dressed out in full protective clothing
-~ (Kit C, See HSP-004) and authorized by the organization chart or
- the Site Manager to be present will be allowed in the Work Area

Exclusion Zone (WAEZ). This zone will be established to include

protective floor or ground covering, where appropriate, and ropes

‘and/or tape to delineate its boundaries. Associated with this WAEZ
-will be a control point and container (or bag) and open top drum
to allow removal and packaging of grossly contaminated garments.
"Removal of outer garments is required to prevent contamination
‘spread from the WAEZ. Clean replacement garments (coveralls,
.booties, etc.) will be available at the control point to allow
‘movement into the WAEZ. The WAEZ will be the immediate work
‘area. The WAEZ will have dimensions which will allow the

‘placement of all supporting materials and equipment. Where berms
‘are required (see HSP-005), they wili be constructed of a 2'x4'
‘wood or PVC frame covered with one or two layers of chemical
,resistant plastic, which are taped at the seams. The WAEZ will be
-separated from the CRZ by the use of a step-off pad. Ingress and
.egress will be through a control point in the CRZ delineated by this
-step-off pad and a roped-off corridor.

5.1.2 _' Contamination Reduction Zone

“This zone consists of an area adjacent to the WAEZ which contains
the WAEZ entrance control point. The CRZ will be marked with
.tapes, barricades, and rope at the site manager's discretion. The
.CRZ entrance control point will be established (step-off pad) to
“allow removal of contaminated garments. Bags or other containers
.in the CRZ will be provided to store materials and equipment
- designated for reuse or reclamation. Only those persons donned
.in the protective gear described in Kit B (see HSP-004) will be
allowed to enter the CRZ.

QEHSPU/HSPOO2.RV
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5.2

5.1.3 Ingress /Egress -

Specific entry and exit (control) points will be clearly identified at the
-perimeter of the CRZ and WAEZ. These control points will consist
of a roped off area, a step-off pad, and an "Authorized Personnel
Only" sign. No person shall be permitted to enter a controlled area
(WAEZ or CRZ) without proper personnel protection commensurate
with the-type of hazard present. Protective clothing to be donned
prior to entry into the controlled zones are described in HSP-004 of
this Health and Safety Plan. Sufficient protective clothing will be
available for all Quadrex Environmental Company workers.
Protective clothing will be made available for others who require

- entrance to a controlled area for inspection purposes per contrac-
tual agreements.

- Exit from a controlled zone shall only occur at the control points,
except in emergency situations where such exit is not practical.
Care must be taken to prevent spread of contaminants; additional
containment or decontamination may be required. All contaminated
protective clothing must be placed in the proper receptacies when
exiting the controlled area prior to stepping on the step-off pad.
Contaminated protective clothing will not be worn in an unrestricted
area.

5.1.4 Visitor Access

Persons other than Quadrex employees or associated project
personnel will be classified as visitors to the area. Since the full
hazard conditions are not usually known by visitors, it is necessary
for the safety and well being of all that any person visiting the
Quadrex work site notify the site manager. Visitors may be
required to don protective clothing prior to entry and be escorted
to prevent unnecessary risks. Some areas adjacent to the
controlled zone may be accessible with lesser protective criteria if
the person is present for observation purposes only.

Electrical

To minimize or reduce exposure to potential electrical hazards associated
with remediation projects, the following engineered controls will be reviewed
with personnel and implemented by the site manager.

QEHSP1/HSPOO2.RAVY
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A. Extension cords used shall be the 3-wire type, shall be protected

from damage, and shall not be fastened with staples, hung from
nails, or suspended from wires. Splices shall have soldered wire
connections with insulation equal to the cable. Worn or frayed
cables shall not be used.

B. Except where deeply recessed in the reflector, bulbs on temporary
lights will be equipped with guards. Temporary lights will not be
suspended by their electric cords unless designed for suspension.

C. Where different voltages, frequencies, or types of current are
supplied, receptacles shall be of such design that attachment plugs
- are not interchangeable.

D. Each disconnecting means for motors and appliances and each
service feeder or branch circuit at the point where it originates shall
be legibly marked to indicate its purpose, unless located and
arranged so the purpose is evident.

E. ‘Cables passing through work areas will be covered or elevated to
protect them from damage which would create a hazard to
employees.

F. ‘Boxes for disconnecting means will be securely and rigidly fastened
to the surfaces upon which they are mounted and fitted with
covers.

G. No employee is to perform work in the proximity of any part of an
electric power circuit that he/she may contact in the course of
‘his/her work, unless the employee is protected against electric
shock by de-energizing the circuit and grounding it or by guarding
it by effective insulation or other means.

H. For 15 and 20 ampere receptacle outlets on a single-phase, and/or
120 volt circuits for sites which are not a part of the permanent
-wiring of the building or structure, Quadrex will use either ground-
fault circuit interrupters or institute an assured equipment grounding
conductor program for employee protection which is outlined as
follows:

QEHSP1/HSPO02.RV1 QUADREX ENVIRONMENTAL COMPANY
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. Each cord set, attachment cap, piug and receptacle of cord
sets, and any equipment connected by cord and plug, except
cord sets and receptacles which are fixed and not exposed to
damage, will be inspected before use for external defects and
possible internal damage.

° The noncurrent-carrying metal parts of fixed, portable and
plug-connected equipment shall be grounded. Portable tools
and appliances protected by an approved system of double
insulation need not be grounded.

° The path from circuits, equipment, structures, and conduit or
enclosures to ground shall be permanent and continuous and
have ample carrying capacity for the purpose. Only qualified
personnel will perform electrical connections to or from

Quadrex owned equipment.
53 Chemical

To minimize or reduce exposure to potential chemical hazards associated
with remediation projects, the following engineering controls will be reviewed
with personnel and implemented by the site manager.

A. Employees will conduct work in a timely and efficient manner so as to
reduce their exposure potentials;

B. Employees will not loiter in the WAEZ zone when work is complete;

C. Employees shall not be permitted to eat, drink, or smoke in the WAEZ,
decon van, CRZ, or other areas designated by the site manager;

D. Drum closures will be replaced and securely fastened immediately
upon completion of waste packaging;

E. Fluid storage containers will not be stacked unless on pallets constru-
cted for stacking;

F. Employees shall be trained as to the hazards presented by chemicals
present in the decontamination project. Such training shall be
evidenced in accordance with HSP-003; and :

QEHSP1/HSPO02.RV1 QUADREX ENVIRONMENTAL COMPANY
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5.4

5.5

G. Methods of moving, transporting, or transferring chemicals shall be in
accordancwwith the requirements of HSP-005 and HSP-00S6.

Eye and Face Protection

Quadrex equipment is engineered to minimize potential eye or face injuries.
In addition, any Quadrex employee working in the WAEZ or performing fiuid
transfer tasks will be required to wear chemical resistant, splash proof

goggles.
Fire and Explosion

A. No burning of debris or open fires, including open drum or barrel fires,
is permitted. The client's requirements for fire protection will be
rigorously followed, particularly those associated with temporary area
heating.

B. Fire fighting equipment shall be conspicuously located and readily
accessible at all times, shall be periodically inspected, and shall be
maintained in operating condition.

C. Carbon tetrachioride and other toxic vaporizing liquid fire extinguishers
are prohibited.

D. Atleast one (1) dry chemical fire extinguisher, UL rated not less than
10ABC, will be provided at the exit of each mobile unit.

E. No explosive material will be stored by QEC at the remediation project
site. Flammable liquids will be stored in appropriate safety cabinets or
storage areas. .

Hand Tools

A. All'hand tools will be inspected prior to use. Tools found to be unsafe
shall not be used.

B. Wrenches shall not be used when jaws are sprung to the point that
slippage occurs. Impact tools shall be kept free of mushroomed
heads. The wooden handles of tools shall be kept free of splinters or
cracks and shall be attached tightly to the tool.

QEHSP1/HSPO02.RV1
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C. Electric power operated tools shall either be approved double-
insulated, be properly grounded, or used with ground fault circuit
interrupters.

5.7 Head Injury Prevention

Prior to initiating the project, the site manager will tour the work area and
identify potential sources of head impact, flying or falling objects, and items
which could produce overhead hazards. The site manager is responsible
for identifying sources of potential head injuries to all personnel in the area
and will identify those areas where personnel will be required to wear hard
hats. In the absence of specific instructions, hard hats will always be worn
inside the fenced boundaries of the jOb site except in the client's offices or
QEC's office trailers.

5.8 Noise

Quadrex maintains a hearing conservation program which includes an
annual audiometric testing for empioyees involved. The program is used
to evaluate and document employee noise exposure and to assure
compliance with OSHA noise regulations 29 CFR 1926.52 and 29 CFR

1910.95.

A. Noise sources will be located away from the immediate work area
whenever possible.

B. Employees will conduct work in a timely and efficient manner so as to
reduce their exposure duration.

C. Extremely loud equipment will be insulated where possible.

D. Devices emitting impulsive or impact noise exceeding 140 decibéls '
(dB) peak sound pressure level will be labeled to communicate the
potential hazard to employees.

F. The site manager will use what data the customer has on the site
sound levels to determine the need for hearing protection. If no
information is available, the site manager will consult with the Heaith
and Safety Officer.

QEHSPI/HSPO0Z.RVY QUADREX ENVIRONMENTAL COMPANY
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5.9 Ladders

A. Except where either permanent or temporary stairways, permanent or
temporary scaffolding, or suitable ramps or runways are provided,
ladders shall be used to give safe access to all elevations.

B. The use of ladders with broken or missing rungs or steps, broken or
split side rails, or with other faulty or defective construction by Quadrex
employees is prohibited. When ladders with such defects are
discovered, they shall immediately be withdrawn from service.

C. Portable ladders shall be placed on a substantial base at a 4-1 pitch,
have clear access at top and bottom, extend a minimum of 36 inches
above the landing or otherwise be provided with grab rails and be
secured against movement while in use.

D. Ladders shall be used only as intended by the manufacturer.

5.10 Material Holsts

A. Quadrex ‘will comply with the manufacturers specifications and
limitations of all material hoists and handling devices.

B. Rated load capacities, recommended operating speeds, and special
hazard warnings or instructions shall be reviewed with project
personnel.. :

C. Al material hoists shall conform to the requirements of ANSI A10.5-
1981, "Safety Requirements for Material Hoists."

D. PQrsonnel hoists will be used by Quadrex employees only under the
direction of the Quadrex Health and Safety Officer.

5.11 Power Transmission, Mechanical

Belts, gears, shafts, pulleys, sprockets, spindles, drums, flywheels, chains
or other reciprocating, rotating, or moving parts of equipment shall be
guarded if such parts are exposed to contact by employees or otherwise
constitute a hazard. Guarding shall meet the requirements of ASME B15.1-
1984, "Safety Code for Mechanical Power Transmission Apparatus.*

QEHSP1/HSPOO2.RV1 QUADREX ENVIRONMENTAL COMPANY
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5.12 Floor Openings, Elevated Floors, and Runways ..

A. Floor openings shall be guarded by a standard railing and toeboards
or cover. In general, the railing shall be provided on all exposed sides,
except at entrances to stairways.

B. Every open-sided floor or platform 6 feet or more above adjacent floor
or ground level shall be guarded by a standard railing, or the e-
quivalent, on all open sides except where there is entrance to a ramp,
stairway, or fixed ladder.

C. Runways 4 feet or more high shall have standard railings on all open
sides, except runways 18 inches or more wide used exclusively for
special purposes may have railing on one side omitted where
operating conditions necessitate.

5.13 Scaffolds (General)

A. Scaffolds will be erected on sound, rigid footing, capable of carrying
the maximum intended load without settling or displacement.

B. Scaffolds and their components will be capable of supporting, without
failure, at least 4 times the maximum intended load.

C. Guardrails and toeboards will be installed on all open sides and ends
of platforms more than 10 feet above the ground or floor. Scaffolds 4
feet to 10 feet in height, having a minimum dimension in either direction
of less than 45 inches, will have standard guardrails installed on all
open sides and ends of the platform.

D. There will be a screen with maximum 1/2 inch openings between the
toeboard and the guardrail where the persons are required to work or
pass under the scaffold.

E. All planking shall be Scaffold Grade or equivalent as recognized by
approved grading rules for the species of wood use. The maximum
permissible spans for 2 x 10 inches or wider planks are shown in the
following table:
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MATERIAL ~
Full Thickness Nominal Thickness
Undress Lumber (2%) Lumber (1 1/2")
Working Load (P.S.f.).ccceceerennnee 25 50 75 25 50
Permissible Span (ft.)................. 10 8 6 8 6

The maximum permissible span for 1-1/4 x 9 inch or wider plank of full
thickness is 4 feet, with medium loading of §0 p.s.f.

F. Scaffold planking shall be overlapped a minimum of 12 inches or
secured from movement.

5.14 Housekeeping

A. Form and scrap lumber with protruding nails and all other debris will
be kept clear from all work areas.

B.. . Combustible scrap and debris must be removed at regular intervals.

5.15 Back Injury Protection

Three factors have been identified as contributors to the risk of a back injury
and are thus potentially hazardous to a worker's lower back when lifting a
load. These factors are:

1.  Weight of the load;

2. The location (position of the load's center of gravity with respect to the
worker); and :

3. The frequency of the lift.

There is a great variability in the risk of injury and the lifting performance of
an individual. Thus it is important for each individual to develop good work
practices for manual lifting tasks. The following guidelines are established
to guide employees on the correct procedure for manual lifting. All
employees should include these practices in their daily work tasks which
involve manual lifting.
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5151

5.15.2 .

2,
© 3.
- 4.

5153

.. -

Environmental Conditions to be Considered

NOOhWND

Floor conditions

Static posture

Reaching

Side bending

Position of load and posture
Twisting

Hurrying

Factors to be Considered Prior to Making a Lift

1.

The horizontal location of the load with respect to the body.
The vertical location of the load at the origin of the lift.

The vertical distance between the load origin and the des-
tination of the lift.

The frequency of the lift.

Controls to Reduce the Risk of Back Injury

1.

Warm up before performing a lift.
Minimize the frequency of lifting.

Adjust the horizontal and vertical load distance from the
body.

Consider load location, start/end relationship, floor condition,
and body posture.

Store heavy objects at waist height if possible.
Minimize the distance from the body.

Assure a good, comfortable grasp - use gloves if necessary
to prevent slipping or injury.

Lift from the front - not the side.

QEHSP1/HSPOO2.RV1
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5.15.4

9. Adjust visual environment - make sure sight is unimpaired.

10. Temperatures inside the 60°F - 70°F range decrease the risk
of injury. Therefore, if practical, schedule lifts during
moderate temperatures.

11. Use two (2) persons when lifting over 40 pounds.

12. Use mechanical lifting/material handling aids for large, bulky
items particularly items weighing over 100 pounds.

Lifting Recommendations

1. Keep loads close to the body.

2. Avoid simultaneous lifting and twisting.

3. Avoid awkward lifts.

4. Avoid rapid, jerky motions during lifting.

5. Minimize lifting objects from the floor.

6. Minimize pushing or pulling loads during the lift.

7. Lift with a straight back.

5.16 Heat s_tress

Nearly all acclimated fully clothed workers with adequate water and salit
intake should be able to function effectively, without adverse health effects.

All breaks, including unscheduled pauses and administrative or operational
waliting periods during work, may be counted as rest time when additional
rest allowance must be given because of high environmental temperatures.

5.16.1

Water and Salt Supplementation

During the hot seasons or when the worker is exposed to
artificially generated heat, drinking water should be made
available to the workers in such a way that they are stimulated to
frequently drink small amounts, i.e., one cup every 15-20 minutes

QEHSP1/HSPO0O2.RV1
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(about 150 ml or 1/4 pint). The water should be kept reasonably
~ cool (10°-15°C or 50.0°-60.0°F).

Alternately, Gator Ade or an equivalent product may be substi-
tuted for drinking water.

5.16.2 Other Considerations

A. Clothing: If special clothing is required for performing a

' particular job, and this clothing is heavier than normal cloth-.

ing, or it impedes sweat evaporation or has higher insulation

value (Chemrel™), the worker's heat tolerance is reduced.

For each job category where special clothing is required, the

permissible heat exposure limit will be established by the
individuals tolerance.

B. Acclimatization and Fitness: Acclimatization to heat involves
a series of physiological and psychological adjustments that
occur in an individual during his/her first week of exposure
to hot environmental conditions. Extra caution must be
employed when unacclimated or physically un-fit workers
must be exposed to heat stress conditions.

517 Cold Stress
5.17.1 introduction to Cold Stress

Fatal exposures to cold among workmen have almost always
resulted from accidental exposures involving failure to escape
from low environmental air temperatures or from immersion in low
temperature water. The single most important aspect of life-
threatening hypothermia is the fall in the deep core temperature
- of the body. Employees should be protected from exposure to
cold so.that the deep core temperature does not fall below 36°C
(96.8°F); lower body temperatures will very likely result in
reduced mental alertness, reduction in rational decision making
or loss of consciousness with the threat of fatal consequences.

Pain in the extremities may be the first early warning of danger to
cold stress. During exposure to cold, maximum severe shivering
develops when the body temperature has fallen to 35°C (95°F).
- This must be taken as a sign of danger to the employee and
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exposure to cold should be immediately terminated for any
employee when severe shivering becomes evident. Useful
physical or mental work is limited when severe shivering occurs.

Since prolonged exposure to cold air or to immersion in cold
water at temperatures well above freezing can lead to dangerous
hypothermia, whole body protection will be provided by Quadrex.

Adequate insulating clothing to maintain core temperatures above
36°C will be provided to workers if work is performed in air
temperatures below 4 *C (40°F). Wind chill, or the cooling power
of the air, is a critical factor. The higher the wind speed and the
lower the temperature in the work area, the greater the insulation
value of the protective clothing required.

Unless there are unusual or extenuating circumstances cold injury
to other than hands, feet, and head is not likely to occur without

~ the development of the initial signs of hypothermia. Older
workers or workers with circulatory problems require special

~ precautionary protection against cold injury. The use of extra
insulating clothing and/or a reduction in the duration of the
exposure period are among the special precautions which should
be considered. The precautionary actions to be taken will depend
upon the physical condition of the worker and will be determined
with the advice of a physician with knowledge of the cold stress
factors and the medical condition of the worker.

5.17.2 Evaluation and Control

For exposed skin, continuous exposure is not permitted when the
wind speed and temperature results in an equivalent chill
temperature of -32°C (-25°F). Superficial or deep local tissue
freezing will occur only at temperatures below -1°C regardiess of
wind speed.

At air temperatures of 2°C (35.6°F) or less it is imperative that
workers who become immersed in water or whose clothing
becomes wet be immediately provided a change of clothing and
be treated for hypothermia.

Special protection for the hands is required to maintain manual
dexterity for the prevention of accidents.
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If fine work is to be performed with bare hands for more than 10-
20 minutes in an environment below 16°C (60°*F), special
provisions should be established for keeping the workers' hands
warm. For this purpose, warm air jets, radiant heaters (fuel
burner or electric radiator), or contact warm plates may be
utilized. Metal handles of tools and control bars will be covered
by thermal insulating material at temperatures below -1°C (30°F).

If the air temperature falls below 16*C (60°F) for sedentary, 4°C
(40 °F) for light, and -7°C (20°F) for moderate work and fine
manual dexterity is not required, then gloves shall be used by the
workers.

~ To prevent contact frostbite, workers should wear anti-contact
gloves.

When cold surfaces below -7°C (20°F) are within reach, a
warning should be given to each worker by his/her supervisor to
prevent inadvertent contact by bare skin.

If the air temperature is -17.5°C (0°F) or less, the hands should
be protected by mittens. Machine controls and tools for use in
cold conditions should be designed so that they can be handled
without removing the mittens.

Provisions for additional total body protection is required if work
is performed in an environment at or below 4°C (40°F). The
workers shall wear cold protective clothing appropriate for the
level of cold and physical activity.

5.17.3 . Workplace Monitoring

Thermometry will be arranged at any workplace where the
environmental temperature is below 40°F.

Employees shall be excluded from work in cold at -1°C (30°F)
or below if they are suffering from diseases or taking medication
which interferes. with normal body temperature regulation or
reduces tolerance to work in cold environments.

QEHSP1/HSP002.AV1 QUADREX ENVIRONMENTAL COMPANY



HSP NO.: 002
REV. NO.: 1
TITLE: ENGINEERING CONTROLS PAGE 16 OF 16

5.17.4 Temporary Heating Devices

Quadrex will operate all temporary heating devices in accordance
with the manufacturers' instructions and the client's safety prac-
tices. In addition, heaters will only be operated in areas where
fresh air is in sufficient quantity to maintain the health and safety
of Quadrex employees. Solid fuel salamander heaters will not be
used by Quadrex in enclosed buildings or on scaffolds.

_ RECORD OF REVISION
REVISION , EFFECTIVE
NUMBER PURPOSE OF REVISION DATE
1 Update to comply with changes in OSHA Regulations; 3/24/92
Update ANSI/ standards.
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1.0

2.0

3.0

4.0

PURPOSE

Quadrex Environmental Company's Field Services Operation (FSO) requires
that its employees be properly, formally, and currently trained for their work
assignments with regards to Health & Safety. This Practice implements these
requirements and provides for record keeping.

SCOPE

This Practice applies to all Field Services Operation personnel.
DEFINITIONS

OSHA
PCBs

Occupational Safety and Health Administration
Polychlorinated Biphenyls

MSDS Material Safety Data Sheet

HSO Health and Safety Officer

Assignment - Any and all work activities

FSO - Field Service Operations

RESPONSIBILITIES

The manager of Field Service Operations is responsible for assuring that all
the requirements of this Procedure are met. Each operating manager is
responsible for assuring that his direct reports are in compliance with this
Procedure. Each Assignment Designated Leader is responsible for assuring
his crew is trained in accordance with the assignment requirements. The
Quadrex Health and Safety Officer is responsible for auditing Field Services
Operations against this Procedure, for providing advice and counsel for
identifying hazards associated with each assignment, and for keeping FSO
training records.
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5.0 PROCEDURE
5.1 General Training

All Quadrex employees assigned to projects involving hazardous
materials will complete the following training program:

» Respiratory protection;

e Hazard communication training specific for the
hazardous materials involved,;

« Hazardous materialss handling, transport, and
packaging;

» Emergency response,;

« Spill prevention and control; and

« Hearing conversation.

If the project falls under the scope of 22CFR1910.120 (Hazardous
Waste Operations & Emergency Response), all employees -
working on the project will receive 40 hours of training, which at

a minimum will include:

« Names of personnel and alternates responsible for site
safety & health;

« Use of Personal Protective Equipment (PPE);

« Work practices by which the employee can minimize
risks from hazards; .

« Safe use of engineering controls and equipment on the

site;

Medical surveillance requirements;

Symptoms and signs of overexposure to hazards,

Decontamination procedures;

Emergency response plans;

Confined space entry procedures; and

Spill containment programs.

These employees will also receive 8 hours annual refresher
training.

All topics mentioned in the top half of this section are covered in
the 40 hour training.
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5.2 - Project Manager Training

All project managers responsible for projects involving hazardous
materials will receive the same training prescribed in section 5.1.
If the project falls under the scope of 20CFR1910.120, the
manager will receive an additional 8 hours of training which will

include but is not limited to:

Site specific safety & health plans;

Employee training program;

Personal protective equipment program;

Spill containment program; and

Health hazard monitoring procedure and techniques.

5.3 . Site Specific Training; - Pre-Project

Prior to commencement of on-site activities, the Quadrex project
manager, or delegate, will provide site specific training to all
individuals who will be involved in the project and subject to
exposure to hazardous materials (i.e., Quadrex employees,
contractors, or subcontractors). The program will cover all health
and safety aspects of the project and will include:

« Review of the project's Health and Safety Plan;

o Basic operational safety, emphasizing the hazards
expected on the site; =

» Explanation of the designated work areas; .

A review of the MSDS's for the hazardous materials

that will be encountered;

Requirements for personal protective equipment;

Explanation of the buddy system;

The locations of all emergency equipment;

Decontamination procedures for personnel and

equipment and the importance of preventing migration

of poliutants;

Where and how to exit and enter from every area;

Assembly area in case of emergency;

Organization responsibilities and chain of command;

Security procedures; this will include employee 1.D.

system and check-in and check-out procedures, if

required; and

« Client safety requirements not included above.
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5.4 Site Specific Training; Daily Training

Prior to the start-up of each on-site work day, the site manager
will review any changes or modifications to the Health and Safety

" Plan, describe the assigned tasks for the day, and identify their
potential hazards. This meeting shall also be used to obtain
feedback on health and safety conditions.

55 Records

Quadrex will keep a record (date, subjects discussed, attendees,
etc.) of all training sessions and document all training.
Certificates of completion for the forty hour class, the additional
8 hour supervisor training, and any other training are on file for all
Quadrex employees and are available for review in accordance

with applicable regulations.

6.0 REFERENCES
None

7.0 ATTACHMENTS
None
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1.0

2.0

3.0

4.0

5.0

PURPOSE

Quadrex projects require various personal protective clothing and equipment; this
Practice discusses types of protective devices and their applications.

SCOPE
This Practice applies to all Quadrex projects.
DEFINITIONS

HSO - Quadrex Health & Safety Officer
WAEZ - Work Area Exclusion Zone

‘CRZ - Contamination Reduction Zone

RESPONSIBILITIES

The Quadrex site manager is responsible for on-site instructions concerning
protective clothing application and monitoring in accordance with this Practice.
The Quadrex Health and Safety Officer is responsible for interpreting this Practice,
and for providing revisions to reflect current regulatory and QEC requirements.

PROCEDURE

Protective clothing, including safety glasses, long pants, leather steel toed shoes
or boots with non-conductive soles, and a comfortable shirt (short or long sieeved)
will be worn at all job sites at a minimum. Additional recommended protective
clothing will be worn when performing specific tasks as described below.

5.1 Head Protection

Head protective equipment (helmets) or hard hats shall be worn in areas
where there is a possible danger of head injuries from impact, flying or
falling objects, or electrical shock or burns. Helmets for protection against
impact and penetration of faling and flying objects shall meet the

QEHSP1/HSPOO4.AV1
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requirements of ANSI 289.1-1986 and shall be constructed of non-
conducting material. '

5.2 Hearing Protection

Employees will be given a choice of hearing protectors which are selected
based on the protector's sound attenuation. The hearing protector
attenuation will be evaluated for the specific noise environment in which the
protector is used. The evaluation method will comply with the guidelines
outlined in Appendix B of 29 CFR 1910.95, “Methods for Estimating the
Adequacy of Hearing Protection Attenuation.” Whenever employee noise
exposures increase to the extent that the hearing protector chosen no
longer provides adequate attenuation, more effective hearing protectors will
be issued and worn.

5.3 Eye and Face Protection

Eye and face protection will be provided and worn when machines or
operations present potential eye or face injury. Eye and face protective
equipment shall meet the requirements of ANSI Z287.1-1988, *Practice for
Occupational and Educational Eye and Face Protection.” In active working
areas, safety glasses with side shields, chemical resistant, splash proof
goggles, or face shields will be worn when operations present potential eye
hazards. Eye and face protection will be provided by Quadrex. The final
decision on additional eye protection in the work area will be at the -
discretion of the site manager based on the hazard present according to
the following guidelines:
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OPERATION HAZARDS RECOMMENDED PROTECTION
ACETYLENE - BURNING SPARKS, HARMFUL RAYS, MOLTEN 7.8.9
ACETYLENE - CUTTING METAL, FLYING PARTICLES
ACETYLENE - WELDING
CHEMICAL HANDLING SPLASH, ACID BURNS, FUMES 2, 10 (FOR SEVERE
, ' EXPOSURE ADD 10 OVER 2)
CHIPPING FLYING PARTICLES 1,3,4,56,7A 8A
ELECTRIC (ARC) WELDING SPARKS, INTENSE RAYS, MOLTEN METAL 9, 11 (11 IN COMBINATION

WITH 4, 5, 6, IN TINTED
LENSES, ADVISABLE)

FURNACE OPERATIONS GLARE, HEAT, MOLTEN METAL 7, 8 9 (FOR SEVERE
EXPOSURE ADD 10)
GRINDING - LIGHT FLYING PARTICLES 1,3,4,5,6,10
) GRINDING - HEAVY FLYING PARTICLES 1, 3, 7A, 8A (FOR SEVERE
EXPQSURE ADD 10)
LABORATORY CHEMICAL SPLASH, GLASS BREAKAGE 2 (10 WHEN IN COMBINA-
TION WITH 4, 5, 6)
MACHINING : FLYING PARTICLES 1,3.4,5,6, 10
MOLTEN METALS HEAT, GLARE, SPARKS SPLASH 7, 8 (10 IN COMBINATION
WITH 4, 5, 6 IN TINTED
LENSES)
SPOT WELDING FLYING PARTICLES, SPARKS 1.4,5,6, 10
1. GOGGLES, FLEXIBLE FITTING, REGULAR VENTILATION
2. GOGGLES, FLEXIBLE FITTING, HOODED VENTILATION
3 GOGGLES, CUSHIONED FITTING, RIGID BODY
4, SPECTACLES, METAL FRAME WITH SIDESHIELDS
S. SPECTACLES, PLASTIC FRAME WITH SIDESHIELDS
6. SPECTACLES, METAL FRAME WITH SIDESHIELDS
7. WELDING GOGGLES, EYECUP TYPE, TINTED LENSES
7TA. CHIPPING GOGGLES, EYECUP TYPE, CLEAR SAFETY LENSES
8. WELDING GOGGLES, COVERSPEC TYPE, TINTED LENSES
8A. CHIPPING GOGGLES, COVERSPEC TYPE, CLEAR SAFETY LENSES
9. WELDING GOGGLES, COVERSPEC TYPE, TINTED PLATE LENS
10. - FACE SHIELD (AVAILABLE WITH PLASTIC OR MESH WINDOW)
1. WELDING HELMET

Employees involved in any PCB remediation projects will be required to don
safety spectacles during normal operations at a minimum. Client
requirements more restrictive than the above will be adhered to.
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5.4 Respiratory Protection

Respirators are on