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1.0 HEALTH AND SAFETY PLAN - INTRODUCTION

This Site Safety and Health Plan (SSHP) has been developed to support work activities for the
Niagara Falls Storage Site (NFSS) located in Lewiston, New York. This SSHP will be kept on the
site during field activities and reviewed as necessary. The plan includes applicable URS Safety
Management Standards (SMSs). In addition, this plan adopts procedures in the project Sampling
and Analysis Plan (URS 2012). The Site Supervisor (SS), Site Safety and Health Officer (SSHO),
and Site Radiation Safety Officer (SRSO) are to be familiar with these SMSs and the contents of this
plan. URS personnel and its subcontractors must sign as acknowledgment they have become
familiar with the contents of this SSHP.

1.1  Project Information and Description

PROJECT/SITE NAME: Balance of Plant Operable Unit Field Investigation, Niagara Falls Storage
Site, Lewiston, New York

SITE ADDRESS: 1397 Pletcher Road in Lewiston, New York

WORK AREA: The work area consists of the entire NFSS, which is comprised of 40 acres of open
land area with various types of vegetation/trees and thirteen buildings in various stages of
dilapidation. The work area also includes a drainage swale, which extends offsite onto an adjacent
privately owned field.

1.2 Key Individuals Responsible For Safety

URS Project Manager: Kevin Connare

URS Regional Safety and Health Officer: Benjamin Bertolotti
URS Site Supervisor: Robert Murphy

URS Site Safety and Health Officer: Shawn Conway

1.3  Dates of Site Work: November 5 — December 31, 2012

1.4  Site Access: All workers and visitors must sign in and out daily at the URS Project Field
Office in Building 429.

PREVAILING WEATHER: Average high/low temperature in November (47/35°F) and December
(36/24°F). Warmest month is November (record high 89°F). Coldest month is December (record
low -7°F).

1.5 Site Description and History:

URS Group, Inc. (URS) will perform field investigative tasks at the Balance of Plant Operable Unit at
the Niagara Falls Storage Site (NFSS) located at 1397 Pletcher Road in the Town of Lewiston. The
NFSS represents a portion of the former Lake Ontario Ordnance Works (LOOW) that was used by
the USACE Manhattan Engineer District (MED) and U.S. Atomic Energy Commission (AEC) to store
radioactive residues and other materials beginning in 1944. Nearly all the radioactive residues sent
to the NFSS originated from uranium processing activities conducted for MED and AEC at the Linde
Air Products facility in Tonawanda, New York, the Mallinckrodt Chemical Works refinery in St. Louis,
Missouri, and the Middlesex Sampling Plant in New Jersey.

From 1981 to 1992, DOE performed a number of cleanup activities at the site and nearby areas.
The radioactive materials generated by these activities were placed in an engineered structure, the
Interim Waste Containment Structure (IWCS), located on the west side of the NFSS property.
Within the IWCS, the more highly contaminated residues were placed in existing concrete structures
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that had been part of the freshwater treatment plant for the LOOW site during the 1940s. Other
residues were placed in Buildings 413 and 414, which were cylindrical structures made of reinforced
concrete that had been used as clarifier tanks at the treatment plant. The remaining residues were
placed in several bays of the reinforced concrete basement of Building 411.

Contaminated soil and debris from the DOE cleanup of the site and vicinity properties were placed
within the IWCS and then compacted to increase stability. Soils that were contaminated by the high-
activity residues during interim storage, referred to as tower soils, were placed in the north end of
Building 411. Additional contaminated soils and debris were placed in the remaining areas of the
IWCS in a manner to ensure the stability of the structure.

The IWCS was constructed by installing a clay dike and cutoff wall around the areas containing all
the consolidated wastes. The dike and wall were built while DOE was conducting interim remedial
actions at the site, and the wall was tied into the underlying clay formation. A multi-layered cap was
placed over the contents after the cleanup actions were completed. These past DOE actions are
described in further detail in the 2007 RI and the references cited therein.

In September 1986, DOE issued a record of decision (ROD) under the National Environmental
Policy Act (NEPA) to store the consolidated residues and other contaminated materials in the IWCS
at the NFSS. That ROD identified the IWCS as an acceptable interim solution, with a projected
service life of 25 to 50 years. This represented the time frame during which the IWCS was
considered safe for containing the radioactive residues and other wastes until a decision on their
final disposition could be made. The service life of 25 to 50 years identified in the ROD specifically
applies to the IWCS cap; the design service life of the clay dike and cutoff walls surrounding the
IWCS and the natural glaciolacustrine clay beneath the IWCS was identified as 200 to 1,000 years
by Bechtel National, Inc.

Radiological constituents of concern at NFSS include isotopic uranium, isotopic thorium, and
radium-226/228. Other constituents that occur on-site in lesser amounts include daughter products
of the uranium series (U-238) and, to some extent, the actinium series (U-235).

Activities at the NFSS have transitioned from the site Remedial Investigation (RI) activities to the
Feasibility Study (FS) evaluation of potential remediation alternatives for the first of three separate
Operable Units (OUs): the IWCS OU. The remaining OUs are the Balance of Plant (BOP) OU and
the Groundwater OU.

During development of the RI, the NFSS was divided into 18 exposure units (EU). An EU is defined
as the geographic area in which a future receptor (for purposes of the baseline risk assessment) is
assumed to work or live, and where a receptor may be exposed to site-related contaminants.

The field activities described below are in support the BOP OU FS.
1.6  Description of Specific Tasks to Be Performed:

1.6.1 Delineation of Groundwater Contamination in EUs 1, 2, 4, and 10

The areas of dissolved total uranium groundwater contamination in the UWBZ in EUs 1 and 2, EU 4,
and EU 10 are fairly well delineated. However, additional monitoring wells are required in these
areas to better define the limits of contamination.

Part of the UWBZ groundwater in EU 4 is contaminated with dense non-aqueous phase liquid
(DNAPL) that consists of tetrachloroethene and its degradation products. Additional monitoring
wells are required in both the UWBZ and LWBZ to complete the delineation of that contamination.

1.6.2 Excavation of Investigative Trenches in the Vicinity of Well OW11B

Over the past several years, groundwater analytical data for well OW11B has shown increasing
concentrations of uranium. Based on USACE’s review of soil and groundwater data collected in the
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vicinity of well OW11B, no source for this uranium in groundwater has been definitely identified;
however, several areas are suspect due to the nature of former activities in the area. These include
a decontamination pad and associated grit chamber, a former railroad bed, and several pipelines.

To investigate these potential sources, several trenches will be excavated, visually observed, and
scanned for evidence of contamination. In addition, soil and groundwater samples will be collected.

1.6.3 Excavation and Plugging of Underground Utilities

An abandoned 10-inch water line is located near the southeast corner of the IWCS and trends from
the southwest to the northeast. Based on historical information, this water line is constructed of
ductile iron and is situated approximately 8 feet below grade. To eliminate the potential that this line
is providing a preferential pathway for groundwater contaminants, it will be excavated, cut, and
plugged.

Several underground utilities, including the abandoned 10-inch water line and an abandoned 18-inch
to 30-inch sanitary line, leave the site to the north and to the east. To eliminate the possibility that
these utility lines provide preferential pathways for off-site migration of groundwater contaminants,
along with process water and fire water lines that are likely co-located within the pipe trenches,
these lines will be excavated, cut, and plugged. One manhole (Manhole 41) associated with a
sanitary line also will be plugged.

1.6.4 Listing of Phases of Work and Activity Hazards Analyses

An Activity Hazard Analysis (AHA) will be prepared to address tasks/activities identified within each
Major Phase of Work. AHAs will be prepared in accordance with the format shown in Figure 1-2 on
page 10 of EM 385-1-1 (September 15, 2008).

Phases of work anticipated are:
Phase | - Planning and Preparatory
Conduct Site Visit (Task 1)
Prepare Work Plans (Task 2)
Phase lIA - Field Operations - Sample Gathering and Analysis
Monitoring Well Installation and Soil and Groundwater Sampling (Task 3)
- Drilling and Monitoring Well Installation
- Soil and Groundwater Analysis
Phase IIB - Field Operations - Excavations
Pipeline Excavation (Task 4)
- Geophysical Survey
- Pipeline Excavation, Sampling and Plugging
Excavation of Investigative Trenches in the Vicinity of Well OW11B (Task 5)
Manage Investigation Derived Waste (IDW) (Task 6)
- IDW Management and Storage
- IDW Sample Analysis and Disposal
Phase lll - Close Out
Preparation of Project Report (Task 9)
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1.7 Revision of the SSHP

The plan will be amended or revised as project activities or conditions change or when supplemental
information becomes available.
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2.0 TASKS ADDRESSED UNDER THIS PLAN

2.1 Description of Major Tasks
The major work activities that will occur at the Project are:

Phase | - Planning and Preparatory

Phase IIA - Field Operations - Sample Gathering and Analysis,
Phase IIB - Field Operations — Excavations

Phase IIC - Field Operations - Optional

Phase Il - Close Out.

Details of these major phases of work are presented in 1.6 Description of Specific Tasks to be
Performed.

abrown=

Health and safety risk analyses will be performed via an AHA) for each task and are
incorporated in this plan by reference. The AHAs address task-specific hazard recognition,
hazard controls and equipment/labor requirements for worker protection. The AHAs will be
maintained in a binder at the project office. This SSHP will be amended or revised, as
necessary, to incorporate any additional tasks or requirements.

2.2 Employee Orientation

Employees expecting to access the site are required to attend an employee orientation. The
training provided to the employees in the employee orientation needs to include:

Review this SSHP.

Present an overall site safety briefing (general site safety).

Review employee responsibilities including URS Drug Policy applicability.

Review emergency procedures and evacuation plan.

Review injury and incident reporting procedures.

Review reporting procedures for hazardous conditions and/or hazardous activities.

Empower all employees with “stop work authority” when they observe a potentially
dangerous condition or work practice.

Documentation of employee orientation will be recorded using the Employee Sign-Off form
(Section 13).

2.3 Employee Training

Training documentation will be provided to the URS SS and/or SSHO prior to start of work
operations. This documentation/certification includes areas such as HAZWOPER, hazard
communication (HAZCOM), forklift, crane, heavy equipment, fall protection, scaffold, ladder, etc.

URS will ensure that its employees do not perform a given task without the required training. If
it is determined that an employee has been allowed to perform work without the prerequisite
training, he/she will not be allowed to continue to perform that task until training has been
satisfactorily completed.

The following minimum training requirements apply for this project:
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Training

Required Personnel

OSHA 40-hour HAZWOPER Training with
current 8-hour Refresher (29 CFR 1910.120)

All URS and subcontractor employees working
on site.

Radiological Worker/Authorized User Training
(USACE EM-385-1-80)

All URS and subcontractor employees working
on site.

OSHA 30-hour Construction Safety

URS SSHO

Confined Space Entry Training
29 CFR 1910.146

Any workers involved in confined space entry
activities.

Excavation Competent Person

At least one

2.4 HAZWOPER-Related Tasks

Drilling and Monitoring Well Installation

Soil and Groundwater Sampling and Analysis

Survey
Geophysical Survey

Gamma Walkover Survey

Pipeline Excavation, Sampling and Plugging

Excavation of Investigative Trenches in the Vicinity of Well OW11B

Handling of Investigative Derived-Waste

2-2
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Task Hazard Analysis—Field Activities

(Refer to Section 3.0 for Hazard Controls)

POTENTIAL TASKS
HAZARDS
Mobilization | Geophysical Drilling Pipeline Excavation IDW General
/ Demob Survey and Excavation, of Handling Project
Monitoring Sampling Investigative Oversight
Well and Trenches

Installation | Plugging

Flying X X X X X
debris/objects
Noise > 85dBA X X X X X X
Electrical X X X
Lockout/ X X
tagout
Heat X X X X X X X
Stress/Cold
Stress
Suspended X X X X X X
loads
Buried utilities, X X X X X
drums, tanks
Slip, trip, fall X X X X X X X
Back injury X X X X X X X
Trenches / X X X
excavations
Confined X X X
Space Entry
Visible X X X X X X X
lightning
Vehicle traffic X X X X X X X
Radiological X X X X X X
and Chemical
Fires X X X X X X X
Entanglement X X X X
Heavy X X X X X X X
equipment
High Pressure X X X X
Washing/
Decon
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Note: A list of Activity Hazard Analyses (AHAs) for the NFSS Project is provided in Attachment 14 of the
URS Accident Prevention Plan (APP). New AHAs will be incorporated into this list when new and/or un-
reviewed tasks, which have safety concerns and or hazards, are identified.
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3.0 HAZARD CONTROLS

This section provides safe work practices and control measures used to reduce or eliminate
potential hazards on the Niagara Falls Storage Site. These practices and controls are to be
implemented by the party in control of either the site or the particular hazard. URS employees
must remain aware of the hazards affecting them regardless of who is responsible for controlling
the hazards. URS employees who do not understand any of these provisions should contact
the SS, the SSHO, or the SRSO for clarification.

In addition to the controls specified in this section, selected SMSs may contain checklists that
are to be used in identifying and controlling potential hazards and assess the adequacy of URS
site-specific safety requirements (See Attachment A). Checklists should be completed at the
beginning of tasks, when tasks or conditions change, and/or or when otherwise specified by the
SSHO. The checklists, including documented corrective actions, should be made part of the
permanent project records, and be promptly submitted to the SS.

3.1  Project-Specific Hazards

Project-specific hazards include the items presented in the following sections. SMSs have been
developed for these tasks. Employees working on the task are required to review all task-
applicable SMSs prior to proceeding with the work. Any task that does not have an applicable
SMS shall be brought immediately to the attention of the SS, SSHO, and SRSO. A variance
must be issued by the SS, SSHO, and/or the SRSO, prior to beginning work, for any task that
does not have an approved SMS and/or must deviate from the approved SMS in order to
complete the task.

3.1.1  General Worker Protection Requirements

All personnel who enter the areas designated by the SS, SSHO, and/or SRSO as Active Work
Areas shall have the following as a minimum.

Sleeved Shirt (no sleeveless “tank top”)

Long Pants

Hardhat

Safety Glasses

High Visibility Reflective Vests

Steel Toe Boots

Access to Hearing Protection (keep a pair of ear plugs nearby)

3.1.2 Survey Lasers

Laser beams used in surveying may be hazardous to the eyes. The severity of the hazard
depends on the type of laser and its power.

Avoid direct eye contact with the beam. This is most important when wearing corrective
eyeglasses, which can intensify the beam’s focus on the retina.

Lasers used in surveying are usually low power.
Lasers must be posted with safety warning signs.
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3.1.3 Enerqgized Electrical

Refer to the following SMSs prior to beginning any task involving energized lines or equipment:
012 “Electrical Safety”; 014 “Fire Protection and Prevention”; 023 “Lockout and Tagout Safety”;
and 029 “Personnel Protective Equipment”.

Only qualified personnel, as determined by the SS and/or the SSHO, are permitted to work
on unprotected energized electrical systems.

Only authorized personnel are permitted to enter high-voltage areas.

Do not tamper with electrical wiring and equipment unless qualified to do so. All electrical
wiring and equipment must be considered energized until lockout/tagout procedures are
implemented.

Inspect electrical equipment, power tools, and extension cords for damage prior to use.
Defective electrical equipment must be immediately removed from service. Defective
equipment will be tagged and brought to the attention of the SSHO.

All temporary wiring, including extension cords and electrical power tools, must have ground
fault circuit interrupters (GFCls) installed.

Extension cords must be:

- Equipped with third-wire grounding.

- Covered, elevated, or protected from damage when passing through work areas.
- Protected from pinching if routed through doorways.

- Not fastened with staples, hung from nails, or suspended with wire.

Electrical power tools and equipment must be effectively grounded or double-insulated UL
approved.

Operate and maintain electric power tools and equipment according to manufacturers’
instructions.

Maintain safe clearance distances between overhead power lines and any electrical
conducting material unless the power lines have been de-energized and grounded, or where
insulating barriers have been installed to prevent physical contact. Maintain at least 10 feet
from overhead power lines for voltages of 50 kV or less, and 10 feet plus 0.5 inch for every 1
kV over 50 kV.

Temporary lights shall not be suspended by their electric cord unless designed for
suspension. Lights shall be protected from accidental contact or breakage.

Protect all electrical equipment, tools, switches, and outlets from environmental elements.

Electrical wiring and equipment shall be de-energized in accordance with SMS 023
Lockout/Tagout and standard industry practices prior to conducting work.

A variance shall be obtained from the Safety Officer for situations where it can be
demonstrated that de-energizing introduces additional or increased hazards or is unfeasible
due to equipment design or operational limitations.

All electrical systems shall be considered energized until lockout/tagout procedures are
implemented.

Always “double-check” to ensure power is not flowing through the line or equipment by using
a voltage tester or similar device.
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The Energized Electrical Work Permit provided in the SMS 012 Electrical Safety must be
completed prior to working on unprotected energized electrical systems.

Follow all control measures and procedures identified on the Energized Electrical Work
Permit and all applicable SMSs, industry and OSHA practices.

3.1.4 Drilling

Refer to the following SMSs prior to beginning drilling tasks: 026 “Noise and Hearing
Conservation”; 034 “Utility Clearances and Isolation”; and 056 “Drilling Guidelines”.

Do not begin subsurface work (e.g., trenching, excavation, drilling, etc.) until a check for
underground utilities and similar obstructions has been conducted. The use of as-built
drawings must be confirmed with additional geophysical or other surveys.

Contact utility companies or the state/regional utility protection service at least two (2)
working days prior to excavation activities to advise them of the proposed work and to ask
them to establish the location of the underground utility installations prior to the start of
actual excavation. One Call utility location service is available throughout the New York by
calling 1-800-962-7962.

Require a meeting at project startup regarding the drill rig operator’s responsibility for rig
safety, and any site- and equipment-specific safety requirements.

Set up any sample tables and general work areas for the URS field staff at a distance of at
least the height of the fully extended mast plus 5 feet (1.52 meters), and no less than 30 feet
(10 meters) from the rig.

URS engineers, technicians, and geologists will not assist the drillers with drilling equipment
or supplies, and will not operate the drill rig controls except to activate the emergency
shutoff, if needed.

Require that all rotary drilling equipment have an emergency shut off/ kill switch. The
location of the switch should be reviewed with all field staff.

Drilling rigs shall be inspected by the lead driller prior to use daily. Attachment 056-1 NA —
Drill Rig Inspection Checklist may be utilized to document the inspection.

3.1.5 Lockout/Tagout

Refer to SMS 023 “Lockout and Tagout Safety”. Lockout and Tagout Safety refers to all
electrical and/or mechanically energized equipment.

Ensure the equipment cannot “start” while work is occurring on that equipment by
disconnecting battery terminals, unplugging the device from power and/or other methods
recommended by the manufacturer.

Never work on equipment when the unexpected operation could result in injury, unless
lockout/tagout procedures are implemented.

Standard lockout/tagout procedures include the following six steps:
1. Notify all personnel in the affected area of the lockout/tagout,

2. Shut down the equipment using normal operating controls,

3. Isolate all energy sources,
4

Apply individual lock and tag to each energy isolating device,
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5. Relieve or restrain all potentially hazardous stored or residual energy (e.g., hydraulic
pressure, residual electrical charges in capacitors, etc.).

6. Verify through the use of a measurement device (if possible) that isolation and de-
energizing of the equipment has been accomplished. Once verified that the equipment
is at the zero energy state, work may begin.

NEVER remove another person’s lock or tag. If the work extends over a shift change, and
under the direct supervision of the SS, the next crew shall replace the previous crews’ locks
with their own, one worker at a time. Work shall not resume until the SS is confident the
requirements of the SMSs have been followed and it is safe to return to work.

All safe guards must be put back in place, all affected personnel notified that lockout/tagout
has been removed, and controls positioned in the safe mode prior to lockout/tagout removal.

3.1.6 Excavation

Refer to the following SMSs prior to beginning excavation tasks: 013 “Excavation”; 019 “Heavy
Equipment Operations”; and 034 “Utility Clearances and Isolation”;

Do not enter the excavations unless necessary, and only after the competent person has
completed the required inspection and has authorized entry.

Follow all excavation entry requirements established by the competent person.
Do not enter excavations where protective systems are damaged or unstable.

Do not enter excavations where objects or structures above the work location may become
unstable and fall into the excavation.

Do not enter excavations with the potential for a hazardous atmosphere until the air has
been tested and found to be at safe levels.

Do not enter excavations with accumulated water unless precautions have been taken to
prevent excavation cave-in.

3.1.7 Welding and Cutting

Refer to the following SMSs prior to performing welding and cutting: 014 “Fire Protection and
Prevention”; 016 “Hand Tools and Portable Equipment”; 020 “Hot Work”; and 029“Personal
Protective Equipment”. Also refer to USACE Hot Work Permit, DA FORM 5383-R, SEP 1992.

Only trained personnel are permitted to operate welding/cutting equipment.

Do not enter areas where welding/cutting operations are taking place unless completely
necessary and only after receiving permission from the welding/cutting operator.

If you must be present in an area during welding/cutting operations, position yourself behind
flash screens or wear glasses/goggles with lenses of appropriate darkness.

Do not look directly at the welding/cutting flash or at reflective surfaces surrounding
welding/cutting operations.

Avoid contacting compressed gas cylinders. Cylinders should be properly and firmly
secured in an upright position at all times.

Be aware of tripping hazards created by welding hoses, power cables, leads, and cords
positioned on walking surfaces.

The Hot Work Permit is provided in the SMS 020 Hot Work. Hot Work Permit (DA Form
5383-R, Sep 1992) must also be obtained by the USACE site supervisor.
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3.1.8 Compressed Gas Cylinders

Refer to the following SMSs: 015 “Flammable and Combustible Liquids and Gases”; 020 “Hot
Work”; and 029 “Personal Protective Equipment”.

Valve caps must be in place when cylinders are transported, moved, or stored.

Cylinder valves must be closed when cylinders are not being used and when cylinders are
being moved.

Cylinders must be secured in an upright position at all times.

Cylinders must be shielded from welding and cutting operations and positioned to avoid
being struck or knocked over; contacting electrical circuits; or exposed to extreme heat
sources.

Cylinders must be secured on a cradle, basket, or pallet when hoisted; they may not be
hoisted by choker slings.

3.1.9 Fall Protection

Refer to SMS 040 “Fall Protection” prior to beginning tasks that have fall potential.

Fall protection systems must be used to eliminate fall hazards when performing construction
activities or general industry activities at a height of 4 feet or greater.

All project personnel that may be exposed to fall hazards must review the SMS 40 “Fall
Protection”.

Never use fall protection systems on which you have not been trained.

The SS shall act as competent person and shall inspect and oversee the use of fall
protection systems.

Follow all requirements established by the competent person for the use and limitation of fall
protection systems.

A registered professional engineer shall oversee the use of horizontal lifelines.
Only one person shall be simultaneously attached to a vertical lifeline.

Remain within the guardrail system when provided. Leaning over or stepping across a
guardrail system is not permitted.

Do not stand on objects (boxes, buckets, bricks, blocks, etc.) or ladders to increase working
height on top of platforms protected by guardrails.

Inspect personal fall arrest systems prior to each use. Do not use damaged fall protection
systems at any time, or for any reason.

Set up personal fall arrest systems so that you can neither free-fall more than 4 feet or
contact any lower level.

Only attach personal fall arrest systems to anchorage points capable of supporting at least
5,000 pounds.

Use fall protection equipment for fall protection only and not to hoist materials. Do not use
personal fall arrest systems that have been subjected to impact loading.
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3.1.10 Earthmoving Equipment

Reference SMS 019 “Heavy Equipment Operations” prior to performing earth moving related
tasks.

Only authorized personnel are permitted to operate earthmoving equipment.

Maintain a safe distance from operating equipment and stay alert of equipment movement.
Avoid positioning between fixed objects and operating equipment and equipment pinch
points, remain outside of the equipment swinging and turning radius. Pay attention to
backup alarms, but do not rely on them for protection. Never turn your back on operating
equipment.

Approach operating equipment only after receiving the operator’s attention. The operator
shall acknowledge your presence and stop movement of the equipment. Caution shall be
used when standing next to idle equipment; when equipment is placed in gear, it can lurch
forward or backward. Never approach operating equipment from the side or rear where the
operator’s vision is limited or blocked.

When required to work in proximity to operating equipment, wear high-visibility vests to
increase visibility to equipment operators.

Do not ride on earthmoving equipment unless it is specifically designed to accommodate
passengers. Only ride in seats that are provided for transportation and that are equipped
with seat belts.

Unless directly involved with the work activity, stay clear of all hoisting operations. Loads
shall not be hoisted overhead of personnel.

Earthmoving equipment shall not be used to lift or lower personnel.

If equipment becomes electrically energized, personnel shall be instructed not to touch any
part of the equipment or attempt to touch any person who may be in contact with the
electrical current. The utility company or appropriate party shall be contacted to have line
de-energized prior to approaching the equipment.

3.1.11 Hand Tools

Refer to the following SMSs prior to using hand tools: 016 “Hand Tools and Portable
Equipment”; 023 “Lockout and Tagout Safety”; and 029 “Personal Protective Equipment”;

Operate all tools according to the manufacturers’ instructions, within design limitations and
only to perform tasks for which they were designed.

All hand and power tools shall be maintained in a safe condition.

Tools are to be inspected and tested before use. If a tool is found to be defective, it is to be
tagged “Do Not Use” and removed from service until repaired.

Personal protective equipment (PPE), such as gloves, safety glasses, earplugs, and face
shields, are to be used when exposed to a hazard from the tool.

Power tools are not to be carried or lowered by the cord or hose.

Disconnect tools from energy sources when not in use, before servicing and cleaning, and
when changing accessories such as blades, bits, and cutters.

Safety guards on tools are to remain installed while the tool is in use and promptly replaced
after repair or maintenance has been performed.
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Tools are to be stored properly, where they will not be damaged or come in contact with
hazardous materials.

If a cordless tool is connected to its recharge unit, both pieces of equipment must conform
strictly with electrical standards and manufacturer’s specifications.

Tools used in an explosive environment must be rated (e.g., intrinsically safe, spark proof,
etc.) for work in that environment.

When using a knife or blade tool, stroke or cut away from the body with a smooth motion
taking care not to use excessive force that could damage tool, material being cut or
unprotected hands.

Wrenches, including adjustable, pipe, end, and socket wrenches, shall not be used when
jaws are sprung to the point that slippage occurs.

Impact tools, such as drift pins, wedges, and chisels, shall be kept free of mushroomed
heads.

The wooden handles of tools shall be kept free of splinters or cracks and shall be kept tight
in the tool.

Manual and pistol grip hand tools may involve work with highly repetitive movement,
extended elevation, constrained postures, or positioning of body members (e.g., hand, wrist,
arm, shoulder, neck, etc.). Consider alternative tool design, improved posture, selection of
appropriate materials, work organization, and sequencing to prevent muscular skeletal,
repetitive motion, and cumulative trauma stressors.

Tools with safety devices shall be tested each day before use to see that the safety devices
are in proper working condition. The method of testing shall be in accordance with the
manufacturer’s recommended procedure.

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 create a hazard.

All liquid fuel-powered tools shall be stopped while being refueled, serviced, or maintained.
3.2 General Hazards
3.2.1 Housekeeping

Refer to SMS 021, “Housekeeping”, in Attachment A.

Site work should be performed during daylight hours whenever possible. Work conducted
during hours of darkness requires sufficient illumination intensity to read a newspaper
without difficulty.

Good housekeeping must be maintained at all times in all project work areas.

Common paths of travel should be established and kept free from the accumulation of
materials.

Keep access to aisles, exits, ladders, stairways, scaffolding, and emergency equipment free
from obstructions.

Provide slip-resistant surfaces, ropes, and/or other devices to be used.
Specific areas should be designated for the proper storage of materials.

Tools, equipment, materials, and supplies shall be stored in an orderly manner.
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As work progresses, scrap and unessential materials must be neatly stored or removed from
the work area.

Containers should be provided for collecting trash and other debris and shall be removed at
regular intervals.

All spills shall be quickly cleaned up. OQOil and grease shall be cleaned from walking and
working surfaces. Spill kits and fire extinguishers will be maintained in fuel storage areas
and fueling stations.

3.3 Hazard Communication

Refer to the following SMSs: 002 “Hazard Communication”; 029 “Personal Protective
Equipment”; and 042 “Respiratory Protection”;

The SS is to perform the following:

Complete an inventory of chemicals brought on site by URS using Attachment A in the
Hazard Communications SMS.

Confirm that an inventory of chemicals, and their MSDS’, brought on site by subcontractors
is available.

URS shall obtain material safety data sheets (MSDSs) from the client, contractors, and
subcontractors for chemicals to which URS employees and subcontractors potentially are
exposed.

Before or as the chemicals arrive on site, obtain an MSDS for each hazardous chemical and
retain a copy with the SSHP on site.

Label chemical containers with the identity of the chemical and with hazard warnings, and
store properly.

Give the employee’s necessary chemical-specific HAZCOM training.

Store all materials properly, giving consideration to compatibility, quantity limits, secondary
containment, fire prevention, and environmental conditions.

3.4 Shipping and Transportation of Chemical Products

Refer to SMS 048 “Hazardous Materials/ Dangerous Goods Shipping”; and the appropriate
regulations found in the US Department of Transportation (USDOT) 49 CFR Parts 100-185. In
the event wastes are being shipped off-site, the following regulations may be applicable: US
Environmental Protection agency regulations (USEPA) that pertain to Resource Conservation
and Recovery Act (RCRA) 40 CFR Parts 256,261, 262 and the Toxic Substances Control Act
(TSCA) 40 CFR 700-789.

Any person who offers hazardous materials for transportation must label the package or
container

Chemicals brought to the site might be defined as hazardous materials by the USDOT.

All staff who ship the materials or transport them by road must receive appropriate training in
shipping dangerous goods.

All hazardous materials that are shipped (e.g., via Federal Express) or are transported by
road must be properly identified, labeled, packed, manifested and documented by
authorized staff.

IDW waste will include radiological hazards and all packages will need to be surveyed for
radiological release before leaving the site.
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Contact the SS, the SSHO, or the SRSO for additional information. Specific contact
numbers may be found in Section 5.0 of this document.

3.5 Lifting
Refer to SMS 069 “Manual Material Handling” prior to beginning a lifting related task.
Proper lifting techniques must be used when lifting any object.
- Plan storage and staging to minimize lifting or carrying distances.
- Get assistance when moving any materials weighing greater than 50 Ib.
- Split heavy loads into smaller loads.
- Use mechanical lifting aids whenever possible.
- Have someone assist with the lift, regardless of weight, for any awkward loads.
- Make sure the path of travel is clear prior to the lift.
3.6 Fire Prevention

Refer to the following SMSs: 014 “Fire Protection and Prevention”; 020 “Hot Work”; and 021
“Housekeeping”.

Fire extinguishers shall be provided so that the travel distance from any work area to the
nearest extinguisher is less than 100 feet. When 5 gallons or more of a flammable or
combustible liquid is being used, an extinguisher must be within 50 feet. Extinguishers
must:

- Be maintained in a fully charged and operable condition,

- Be of the proper type to extinguish a potential fire form the material used, stored, or
encountered,

- Be visually inspected each month, and
- Undergo a maintenance check each year.
The area in front of extinguishers must be kept clear.

Post “Exit” signs over exiting doors, and post “Fire Extinguisher” signs over extinguisher
locations.

Combustible materials stored outside should be at least 10 feet from any building.

Solvent waste and oily rags must be kept in a fire resistant, covered container until removed
from the site.

Flammable/combustible liquids must be kept in approved containers, and must be stored in
an approved storage cabinet.

Obtain a Hot Work Permit prior to any activity involving welding, cutting, grinding, or similar,
activities.
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3.7 Ladders

Not Applicable

3.8 Heat Stress

Refer to SMS 018 “Heat Stress”.

Stay hydrated. Disposable cups and water maintained at 50 to 60oF should be available.
Under severe heat conditions, drink 1 to 2 cups every 20 minutes, for a total of 1 to 2 gallons
per day.

Never use alcohol in place of water or other nonalcoholic fluids. Decrease your intake of
coffee and caffeinated soft drinks during working hours.

Acclimate yourself by slowly increasing workloads (i.e., do not begin with extremely
demanding activities).

Use cooling devices, such as cooling vests, to aid natural body ventilation. These devices
add weight, so their use should be balanced against efficiency.

- Use mobile showers or hose-down facilities to reduce body temperature and cool protective
clothing.

Conduct field activities in the early morning or evening and rotate shifts of workers, if
possible.

Avoid direct sun whenever possible, which can decrease physical efficiency and increase
the probability of heat stress. Take regular breaks in a cool, shaded area.

Provide adequate shelter/shade to protect personnel against radiant heat (sun, flames, hot
metal).

Maintain good hygiene standards by frequently changing clothing and showering.

Observe one another for signs of heat stress. Persons who experience signs of heat
syncope, heat rash, or heat cramps should consult the SS to avoid progression of heat-
related illness.

SYMPTOMS AND TREATMENT OF HEAT STRESS

Heat Syncope Heat Rash Heat Cramps Heat Exhaustion Heat Stroke
Signs and Sluggishness or Profuse tiny raised Painful spasms in Fatigue, nausea, Red, hot, dry skin;
Symptoms fainting while red blister-like muscles used headache, dizziness;
standing erect or vesicles on during work (arms, giddiness; skin confusion; rapid
immobile in heat. affected areas, legs, or abdomen); clammy and moist; breathing and
along with prickling | onset during or complexion pale, pulse; high oral
sensations during after work hours. muddy, or flushed; temperature.
heat exposure. may faint on

standing; rapid
ready pulse and
low blood
pressure; oral
temperature
normal or low
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Treatment Remove to cooler Use mild drying Remove to cooler Remove to cooler Cool rapidly by
area. Rest lying lotions and area. Rest lying area. Rest lying soaking in cool—
down. Increase powders, and keep | down. Increase down, with head in but not cold—
fluid intake. skin clean for fluid intake. low position. water. Call
Recovery usually drying skin and Administer fluids ambulance, and
is prompt and preventing by mouth. Seek get medical
complete. infection. medical attention. attention

immediately!

Monitoring Heat Stress

These procedures should be considered when the ambient air temperature exceeds 70°F, the
relative humidity is high (greater than 50 percent), or when workers exhibit symptoms of heat
stress. The heart rate (HR) should be measured by the radial pulse for 30 seconds, as early as
possible in the resting period. The HR at the beginning of the rest period should not exceed
100 beats/minute, or 20 beats/minute above resting pulse. If the HR is higher, the next work
period should be shortened by 33 percent, while the length of the rest period stays the same. If
the pulse rate still exceeds 100 beats/minute at the beginning of the next rest period, the work
cycle should be further shortened by 33 percent. The procedure is continued until the rate is
maintained below 100 beats/minute, or 20 beats/minute above resting pulse.

3.9 Cold Stress
Refer to SMS 059 “Cold Stress”.

Be aware of the symptoms of cold-related disorders, and wear proper, layered clothing for
the anticipated fieldwork. Appropriate rain gear is a must in cool weather.

Personnel who are required to work outside must have their own cold weather apparel and
are required to have this apparel with them at the project site during the cold weather
months.

Consider monitoring the work conditions and adjusting the work schedule using guidelines
such as the wind-chill index.

Wind-chill index is used to estimate the combined effect of wind and low air temperatures on
exposed skin. The wind-chill index does not take into account the body part that is exposed,
the level of activity, or the amount or type of clothing worn. For those reasons, it should only
be used as a general guideline to warn workers of situations that could cause cold-related
illnesses.

Observe one another for initial signs of cold-related disorders. Persons who experience
initial signs of immersion foot, frostbite, hypothermia should consult the SS and/or Safety
Officer and seek proper treatment to avoid progression of cold-related illness.

Review the weather forecast—be aware of predicted weather systems along with sudden
drops in temperature, increase in winds, and precipitation.
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SYMPTOMS AND TREATMENT OF COLD STRESS

Immersion (Trench) Foot

Frostbite

Hypothermia

Signs and Feet discolored and painful; Blanched, white, waxy Shivering, apathy,
Symptoms infection and swelling skin, but tissue resilient; | sleepiness; rapid drop
present. tissue cold and pale. in body temperature;
glassy stare; slow
pulse; slow respiration.
Treatment Seek medical treatment Remove victim to a Remove victim to a

immediately.

warm place. Re-warm
area quickly in warm —
but not hot — water.
Have victim drink warm
fluids, but not coffee or
alcohol. Do not break
blisters. Elevate the
injured area, and get
medical attention.

3.10 Procedures for Locating Buried Utilities
Refer to SMS 034 “Utility Clearance and Isolation”.
Local Utility Mark-Out Service

Name: DigSafelyNewYork
Phone: 1-800-962-7962

Underground Utilities

warm place. Have
victim drink warm fluids,
but not coffee or
alcohol. Get medical
attention.

Do not begin subsurface construction activities (e.g., trenching, excavation, drilling, etc.) until a
check for underground utilities has been conducted by the local utility clearance company and
the SS issues his approval to proceed.

Use as-built drawings and utility company records, if available, as sources of identifying the
general locations of utilities.

Underground utility locations must be physically verified by hand digging using wood or
fiberglass-handled tools when any excavation or drilling work is expected to come within 5
feet of the marked underground system.

Protect and preserve the markings of approximate locations of facilities until the markings
are no longer required for safe and proper excavations. If the markings of utility locations
are destroyed or removed before excavation commences or is completed, the SS must
notify the utility company or utility protection service to inform them that the markings have
been destroyed.

Conduct a detailed site briefing about the utilities, their hazards, and the means by which the
operation will maintain a safe working environment.

Always watch for signs of subsurface utilities during drilling and/or excavation work.
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3.11 Confined Space Entry

Refer to SMS 010 “Confined Space Entry”. Refer to additional SMSs applicable to the work and
environment of the planned task. Also refer to USACE Buffalo NY District - Confined Space
Entry Permit / Attachment-1.

The following requirements must be met prior to confined space entry:

Confined space entrants, attendants, and entry supervisors must complete the Confined
Space Entry training.

A Confined Space Entry Permit (CSEP) must be completed and posted near the space
entrance point for review.

Each confined space entrant and attendant must attend a pre-entry briefing conducted by
the entry supervisor and Site Safety Officer.

Each confined space entrant and attendant must verify that the entry supervisor has
authorized entry and that all permit or certificate requirements have been satisfied.

Only individuals listed on the Authorization/Accountability Log are permitted to enter the
space.

Each confined space entrant and attendant must verify that atmospheric monitoring has
been conducted at the frequency specified on the permit or certificate and that monitoring
results are documented and within acceptable safe levels.

The following requirements must be met during confined space entry:

Communication must be maintained between the attendant and entrants to enable the
attendant to monitor entrant status.

Entrants must use equipment specified on the permit or certificate accordingly.
All permit or certificate requirements must be followed.

Entrants must evacuate the space upon orders of the attendant or entry supervisor, when an
alarm is sounded, or when a prohibited condition or dangerous situation is recognized.

Entrants and attendants must inform the entry supervisor of any hazards confronted or
created in the space or any problems encountered during entry.

3.12 Vehicle Safety—Operator Safety
Refer to SMS 057 “Vehicle Safety Program”.
Operate vehicle only when in possession of valid driver’s license.

Employees shall not operate vehicles while under the influence of drugs or alcohol.
Consumption of drugs or alcoholic beverages before or during work shift/driving is
prohibited, as is possession of them within vehicle.

All vehicle occupants must use seat belts at all times. Familiarize yourself with rental
vehicle features (e.g., mirror & seat adjustments).

Adjust headrest to proper position.

Always drive within the speed limit.

Do not drive if you are fatigued.

Tie down loose items when driving a pickup, truck or van.
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Exercise caution when exiting road or parking along street—avoid sudden stops, use
flashers when stopping at work areas.

Park in a manner that will allow for safe exit from vehicle, and where practicable, park
vehicle so the vehicle can pull forward to leave the parking space.

Pull off the road, and put the car in park before talking on a mobile phone.
Maintain both a First Aid kit and Fire Extinguisher in the field vehicle at all times.

Park vehicle in a location where it can be accessed easily in the event of an emergency.
Maintain a copy of emergency contact numbers and hospital directions in the vehicle.

Cell phone use (including hands-free devices and texting) is prohibited while driving.
3.13 Working/Walking Adjacent to Vehicle Traffic

When possible, walk along edge of parking lots and roads, or in designated pedestrian
ways.

All personnel must wear reflective/high-visibility ANSI Class 2 safety vests in active work
areas (exception: office area.).

When initially establishing a work zone or site, pre-plan to designate separate pedestrian
routes from vehicular routes (including parking and staging) when possible.

To protect from flying debris, eye protection should be worn while walking/working near or
on highways.

Work as far from road as possible to avoid creating confusion for drivers.

Remain aware of factors that influence traffic related hazards and required controls—sun
glare, rain, wind, flash flooding, limited sight-distance, hills, curves, guardrails, width of
shoulder (i.e., breakdown lane), etc.

Always remain aware of an escape route—behind an established barrier, parked vehicle,
guardrail, etc.

Always pay attention to moving traffic—never assume drivers see you.
Remain aware of approaching traffic for signs of erratic driver behavior.

When workers must face away from traffic, a “buddy system” should be used, where one
worker, typically a flagman, is looking towards traffic.

A Flagman shall be used when physical barriers are not available or practical. The Flagman
continually watches approaching ftraffic for signs of erratic driver behavior and warns
workers.

All vehicles should be parked at least 40 feet away from the work zone and traffic except for
those vehicles in direct support of the work activity.

All Field vehicles must be equipped with flashing lights.

Obtain the proper traffic control devices to ensure that they are adequate to protect your
work area. Traffic control devices should: (1) convey a clear meaning/warning, (2) be
understood by the typical driver, and (3) be placed to give drivers adequate time for proper
response (e.g., one orange cone beside an open excavation is not adequate traffic control)

Flagmen should be used when (1) two-way traffic is reduced to using one common lane, (2)
driver visibility is impaired or limited by project activities, (3) project vehicles enter or exit
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street traffic in an unexpected manner, or (4) the use of a flagger enhances established
traffic warning.

3.14 Vehicles Entering/Exiting Site

Vehicles entering or leaving the site will receive the required decontamination and
radiological scanning.

If heavy equipment must be backed into the site, a flagman/spotter must be used.

If vehicle will impede (is slow-moving) the normal flow of traffic when pulling into/out of the
site, a flagger must also be used. Once the vehicle is on the roadway, a field vehicle
equipped with flashing lights will follow the heavy equipment vehicle.

It is imperative that truck operations do not pose a traffic hazard to pedestrians and normal
road traffic.

3.15 Uneven Walking/Working Surfaces

Employees walking in ditches, swales and other drainage structures adjacent to roads or
across undeveloped land must use caution to prevent slips and falls, which can result in
twisted or sprained ankles, knees, and backs.

Whenever possible, work or observe from a flat surface and do not enter a steep ditch or
side of a steep roadbed.

If steep terrain must be negotiated, sturdy shoes or boots with good traction that provide
ankle support should be used.

3.16 Slips, Trips, and Falls

Refer to SMS 021 “Housekeeping” and any additional SMSs specifically related to the planned
task. Sprained and strained joints can require a long recovery period.

Institute and maintain good housekeeping practices at all times.

Pick up tools, remove debris and eliminate tripping hazards in the work area.

Place extension cords, airlines, ropes, etc., under a barricade to eliminate tripping hazards.
Walk or climb only on equipment and/or surfaces specifically designed for personnel access.

Watch for slippery/poor footing and other potential slipping and tripping hazards in the work
area that could result in a fall or serious injury (especially during winter conditions).

3.17 Pressure Washing Operations
Refer to SMS 029 “Personal Protective Equipment”.

Wear appropriate personal protective equipment when operating a pressure washer that
includes a face shield, eye protection, hearing protection, gloves and other protective
clothing.

Follow manufacturer’s safety and operating instructions.
Use extended pressure wash wands to minimize contact with overspray.
Inspect pressure washer before use and confirm deadman switch is fully operational.

NEVER wash your hands, boots or other items with a pressure washer.
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3.18 Vacuum Truck Operations

Refer to the following SMSs: 014 “Fire Protection and Prevention”; 029 “Personal Protective
Equipment”; and 070 “Powered Industrial Trucks”.

Qualified subcontractors are the only personnel authorized to operate a vacuum truck.
Locate the observers upwind of the tank or container being emptied.
Keep hands from vacuum hose inlet.
Wear protective gloves and hearing protection in the immediate vicinity.
3.19 Inclement Weather

Adverse weather conditions and work situations requiring immediate suspension of fieldwork
activities are defined in the following list:

Any observable thunder or lightning means stop work and immediately go to shelter.
Remember, if you can hear thunder you can be struck by lightning.

Use thunderstorm watches or warnings issued by the National Weather Service as an alert
to potential electric activity.

Typically, when thunder and/or lightning are observed, a 30-minute stand-down occurs to
allow the storm cell to pass the area.

If lightning or thunder is observed within the stand down period, the 30-minute time frame is
extended until electrical activity ceases.

The SSHO can monitor multiple sources to track developing potential for lightning. These
are the following:

— Doppler radar reports from the Internet
— National Weather Service radio reports

Field crews are to immediately report any observations of lightning or thunder in their area to
the SS and/or SSHO.

Cease boating operations when sustained wind speeds of 20 miles per hour (mph) or wind
gusts of 25 mph are observed.

Cease high profile work when sustained wind speeds of 25 mph or wind gusts of 35 mph are
observed and where wind chill is not a factor, i.e., greater than 60°F.

Cease all other land-based work when sustained wind speeds of 40 mph or wind gusts of 45
mph are observed.

Cease hoisting operations during moderate to heavy rain and/or snowfall events. Freezing
rain is also cause for suspension of hoist use.

An equivalent wind chill factor of -24°F on the wind chill factor chart (below) will trigger
systematic shut down of all non-emergency work activities.

A tornado warning for the general area or county will result in a site work stoppage. Move
immediately to a proper shelter until the threat has passed and the SS informs you it is safe
to return to work.
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3.20 Radiological and Chemical Hazards
3.20.1 Radiological
Refer to SMS 052 “Radiation Protection Program”.

The surface and subsurface soils on the Niagara Falls Storage Site have the potential to contain
various levels of radiological materials (isotopic uranium, isotopic thorium, and radium-226/228,
Radium-226, Thorium-230, Uranium-234 and Uranium-238). Routine radiological surveys,
bioassays, and dosimetry will be used on site to monitor/control potential exposures to these
radiological contaminants. See the URS Radiation Protection Plan (RPP) presented in
Appendix B of the APP.

3.20.2 Chemical

The surface and subsurface soils on the Niagara Falls Storage Site have the potential to contain
various levels of chlorinated volatile organic compounds (CVOCs; i.e., tetrachloroethene [PCE]
and its degradation products trichloroethene [TCE], cis-1,2-dichlorethene [DCE], trans-1,2-DCE,
and vinyl chloride [VC]). Routine surveys and air sampling will be conducted on site to
monitor/control potential exposures to these chemical contaminants. Health and safety
monitoring procedures are detailed in section 7.0 of this SSHP. URS will provide any chemical
monitoring data and interpretation of results to the USACE Government Designated Authority
(GDA).

3.21 Biological Hazards and Controls
Refer to SMS 047 “Biological Hazards”.

Snakes

Snakes typically are found in underbrush and tall grassy areas. If you encounter a snake, stay
calm and look around; there may be other snakes. Turn around and walk away on the same
path you used to approach the area. If a person is bitten by a snake, wash and immobilize the
injured area, keeping it lower than the heart if possible. Seek medical attention immediately.
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DO NOT apply ice, cut the wound, or apply a tourniquet. Try to identify the type of snake: note
color, size, patterns, and markings.

Poison Ivy and Poison Sumac

Poison ivy, poison oak, and poison sumac typically are found in brush or wooded areas. They are
more commonly found in moist areas or along the edges of wooded areas. Become familiar with
the identity of these plants. Wear protective clothing that covers exposed skin and clothes. Avoid
contact with plants and the outside of protective clothing. If skin contacts a plant, wash the area with
soap and water immediately. If the reaction is severe or worsens, seek medical attention.

Ticks

Ticks typically are in wooded areas, bushes, tall grass, and brush. Ticks are black, black and red, or
brown and can be up to “a-inch in size. Wear tightly woven light-colored clothing with long sleeves
and pant legs tucked into boots; spray only outside of clothing with permethrin or permanone and
spray skin with only DEET; and check yourself frequently for ticks.

If bitten by a tick, grasp it at the point of attachment and carefully remove it. After removing the
tick, wash your hands and disinfect and press the bite areas. Save the removed tick. Report
the bite to human resources. Look for symptoms of Lyme disease or Rocky Mountain spotted
fever (RMSF). Lyme disease: a rash might appear that looks like a bull’'s-eye with a small welt
in the center. RMSF: a rash of red spots under the skin 3 to 10 days after the tick bite. In both
cases, chills, fever, headache, fatigue, stiff neck, and bone pain may develop. If symptoms
appear, seek medical attention.

Wasps, Bees and Other Stinging Insects

Wasps, Bee and other stinging insects may be encountered almost anywhere and may present a
serious hazard, particularly to people who are allergic. Watch for and avoid nests. Keep exposed
skin to @ minimum.

. Carry a “Sting Kit” (EpiPen®) if you have had allergic reactions in the past and immediately
seek help if you are stung. In severe allergic reaction cases, seek IMMEDIATE medical
attention.

. Inform the SS, the supervisor and your work buddy if you are allergic to wasp and bee
stings.

. If a stinger is present, remove it carefully with tweezers. Wash and disinfect the wound,

cover it, and apply ice.

° If you have never experienced an allergic reaction to a sting, do not assume you will not
have one. Watch the sting area for an allergic reaction (excessive swelling, difficult
breathing, light headed, etc.). Inform your supervisor and seek medical attention if a
reaction develops.

Blood Borne Pathogens

Refer to the following SMSs: and 029 “Personal Protective Equipment” and 051 “Bloodborne
Pathogens”.

Exposure to blood borne pathogens may occur when rendering first aid to a co-worker who has
been injured and bleeding and/or through giving CPR. Exposure controls and personal
protective equipment (PPE) are required as specified in the SMS.

Individuals who know they have an easily communicable disease shall discuss this condition,
and the work they are expected to perform, with their medical professional. These individuals
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must have specific written permission from their medical professional before reporting to the site
to work. Hepatitis B vaccination must be offered to each employee before the person
participates in a task where exposure is a possibility.

Mosquitoes and West Nile Virus

Human illness from West Nile virus is rare, even in areas where the virus has been reported.
On rare occasions, West Nile virus infection can result in a severe and sometimes fatal illness
known as West Nile encephalitis (an inflammation of the brain). The risk of severe disease is
higher for persons 50 years of age and older.

Most infections of West Nile encephalitis are mild, and symptoms include fever, headache, and
body aches, occasionally with skin rash and swollen lymph glands. More severe infection may
be marked by headache, high fever, neck stiffness, stupor, disorientation, coma, tremors,
convulsions, muscle weakness, paralysis, and rarely, death. The incubation period in humans
(i.e., time from infection to onset of disease symptoms) for West Nile encephalitis is usually 3 to
15 days. If symptoms occur, see your doctor immediately.

You can reduce your chances of becoming ill by protecting yourself from mosquito bites. To
avoid mosquito bites:

. Apply insect repellent containing DEET (N,N-diethyl-meta-toluamide) when
you’re outdoors. Apply sparingly to exposed skin. DEET in high concentrations
(greater than 35 percent) provides no additional protection.

° Spray clothing with repellents containing permethrin/DEET since mosquitoes
may bite through clothing.

. Read and follow the product directions whenever you use insect repellent,
particularly if they contain permethrin.

. Wear long-sleeved clothes and long pants treated with repellent and stay indoors
during peak mosquito feeding hours (dusk until dawn) to further reduce your risk.

3.22 Contaminants of Concern

Refer to the following SMSs: 002 “Hazard Communication” and 029 “Personal Protective
Equipment”.

The surface and subsurface soils on the Niagara Falls Storage Site have the potential to contain
levels of CVOCs (i.e., PCE and its degradation products TCE, cis-1,2-DCE, trans-1,2-DCE, and
VC) and/or radiological (Radium-226, Thorium-230, Uranium-234 and Uranium-238). Workers
who have the potential to be in direct contract with these surface and subsurface soils will be
provided PPE in accordance with the referenced SMSs.

3.23 Potential Routes of Exposure

Refer to the following SMSs: 029 ‘Personal Protective Equipment” and 042 “Respiratory
Protection”.

The following are the primary routes of exposure:

o Dermal: Contact with contaminated media. This route of exposure is minimized
through proper use of PPE, as specified in the SMS.

. Inhalation: Airborne contaminated particulates. This route of exposure is
minimized through and monitoring and proper respiratory protection, if required.
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Other: Inadvertent ingestion of contaminated media. This route should not
present a concern if good hygiene practices are followed (e.g., wash hands and
face before drinking or smoking).
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4.0 PROACTIVE HEALTH AND SAFETY PROGRAM

URS will use a proactive approach to health and safety. Personnel are expected to actively
participate in the H&S program by ensuring they have the proper PPE, tools and training prior to
beginning a task and also by watch for unsafe conditions while they are working.

Everyone has the authority to temporarily stop work on a task when they observe a situation
that could result in injury to themselves, co-workers, equipment and/or property. When an
unsafe situation exists, stop the activity and point out the problem. You are then expected
assist your co-workers in correcting the problem and then to notify the SS and SSHO. Specific
contact information is provided in Section 6.0 of this document. Inform the person you
contacted what occurred, and how it was corrected. Further inform them if there is a potential
for the problem to reoccur.

A proactive health and safety systems uses “tools” which allow all the workers to participate in
the process. The basic loss prevention tools that will be used on this project to implement a
proactive approach to health and safety on this project include:

o AHA
o Pre-Task Safety Meeting
. Incident Investigations

The SS ensures that all subcontractors develop and implement AHAs, safety meetings and
investigations (if any needed) on the project.

4.1 AHA and Hazardous Work Permits

An AHA will be prepared/reviewed before beginning each project activity posing health and
safety hazards to project personnel. The AHA is first prepared in a short meeting by the
personnel assigned to perform the job and recording details of the on the AHA form. An AHA is
completely flexible and is expected to be revised as work progresses on a task.

The AHA defines the activity being performed, the hazards posed and control measure (training,
inspections, PPE, etc.,) required to perform the work safely. All workers are briefed on the AHA
each day before doing the work. Worker input is solicited during the performance of work to
further identify the hazards posed and control measures required. In addition, a listing of the
equipment to be used to perform the activity, inspection requirements and training requirements
for the safe operation of the equipment listed must be identified. The SS, SSHO, and/or the
SRSO must review and concur with the AHA. A list of AHAs is provided in Attachment 14 of the
URS APP.

The use of AHAs better promotes worker participation in the hazard recognition and control
process, while reinforcing the task-specific hazard and required H&S procedures with the crew
each day. The use of AHAs and/or Job Safety Analysis (JSAs) are a common safety practice in
the construction industry.

Hazardous work permits (HWPs) will be developed using information from the AHAs. HWPs will
be used to document the hazards and the controls/PPE to address the identified hazards.
Completed or expired permits shall be kept with site project files.

4.2 Daily Pre-Task Safety Meeting

Daily safety meetings (also known as “Tailgate Safety Meeting”) are brief safety and work
orientation meetings held at the beginning of each shift. All project personnel are required to be
in attendance, to review the applicable AHAs and HWPs and their related /required health and
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safety procedures, and to discuss any other important information regarding the task to be
accomplished.

Typically, the safety meetings are held between the SSHO, crew supervisor and their work
crews to focus on those tasks assigned, procedures to be followed and the hazards posed to
individual work crews. Usually each major work crew will hold its own safety meeting. If the
need arises to hold a site-wide safety meeting, the crew supervisors will be informed of the
meeting location and to direct their personnel to meeting. All site personnel are required to sign
a safety meeting attendance form every day. Copies of the attendance/signoff sheets for the
daily tailgate meetings will be attached to the daily reports submitted to the USACE.

4.3 Incident Investigations

Refer to the following URS SMSs: 049 “Injury/lliness/Incident Reporting” and 066 “Incident
Investigation”. In addition to completing all URS incident reporting/investigation, a USACE
Accident Investigation Report will also be completed and submitted to the COR. Incident
Investigations shall be performed for all URS incidents involving:

Person injuries/ilinesses

e “Near miss” (meaning an injury, property damage and/or an accident was barely avoided)
o Equipment/property damage

e Spills, leaks, regulatory violations

e Motor vehicle accidents

The causes of incident and near misses are similar, so by identifying and correcting the causes
of near misses, future incidents may be prevented. The following is the Incident Investigation
Process:

e Gather all relevant facts, focusing on fact-finding, not fault-finding, while answering the “who,
what, when, where and how” questions.

o Draw conclusions supported by the facts (not opinions), pitting those facts together into a
probable scenario.

e Determine incident root cause(s), which are basic causes on why an unsafe act/condition
existed.

¢ Develop and implement solutions, matching all identified root causes with solutions.
¢ Communicate incident as a Lesson Learned to all project personnel.
e Filed follow-up on implemented corrective active action to confirm solution is appropriate.

The SS and/or SSHO shall perform an investigation, as soon as practical after incident
occurrence during the day of the incident, for Incidents that occur on the project. The “Incident
Report” form contained in SMS 049 “Injury/lliness/Incident Reporting” shall be used to document
the investigation.

All incidents involving personal injury, property damage or near miss incidents that could have
resulted in serious consequences shall be investigated by completing the incident investigation
forms and submitting them to the SS and/or SSHO within 24 hours of incident. A preliminary
report shall be submitted to the SS within 24 hours of when the incident occurs.

Notification requirements to the USACE shall be followed as specified in the URS APP.
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5.0 Project Organization and Personnel
5.1 URS Project Personnel

The following personnel have been assigned to the Niagara Falls Storage Site project in the
following capacity:

Employee Name Office  Responsibility Mobile Phone
Kevin Connare URS Project Manager (716) 861-7661
Colin Wasteneys URS Field Coordinator (716) 319-4610
Robert Murphy URS Site Supervisor (716) 903-1346
Shawn Conway URS Site Safety and Health Officer (716) 361-4678
Amy Jones URS Site Health Physicist (801) 913-5199

URS Employee Responsibilities

The site workers are to be compliant with state and federal hazardous waste operations
requirements for Hazardous Waste Operations (HAZWOPER). This would include, but not be
limited to, 40-hour initial training, 3-day on-the-job experience, and 8-hour annual refresher
training. Certain tasks (e.g., confined-space entry) and contaminants (e.g., lead) may require
additional training and medical monitoring. Site workers shall also be compliant with
requirements for Radiation Work Il training.

Employees designated “Supervisor’ will have completed the required training, and have
documented requisite field experience. All workers who are currently certified by the American
Red Cross, or equivalent, in First Aid and CPR (FA-CPR) are requested to provide a copy of
their training to their supervisor. A list of FA-CPR trained personnel will be posted in each
break/assembly area.

Two (2) FA-CPR designated employees must be present during execution of work activities.
Each worker is responsible for the following performance objectives:

e During any task, employees must consider the possible effects of their actions on
themselves and others and take appropriate protective measures.

o Complete a health and safety orientation prior to being authorized to enter the project work
areas

o Employees are required to review, be familiar with, and adhere to site-specific jobsite health
and safety plans, procedures, practices, precautions, and permits.

e Use only safe means of access to and from work areas.

o Perform work in a safe manner and produce quality results; complete work without injury,
illness, or property damage. Report to your supervisor any observed defects beyond your
ability to repair.

o Use the right tool or equipment for the job.

o All disruptive activities, such as horseplay, practical jokes, etc., are forbidden.
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e Practice good housekeeping and keep your work area clear of debris and extra tools. At the
end of each phase of work, return all tools and excess material to proper storage areas.
Clean up all debris as work progresses. Each employee is responsible for keeping his or
her work areas clean.

e The employee is responsible for wearing appropriate personal protective equipment in
operations where there is exposure to hazardous conditions, or where need is indicated to
reduce hazards. Hard hats, safety shoes, high-visibility safety vests and safety glasses will
be worn at all times within designated work areas on site.

o Hearing protection will be worn in when sound levels may exceed 85 decibels. A practical
test to determine if hearing protection is needed is if you cannot easily hear a person
speaking to you in a normal conversational voice from 2 feet away then you need to use
hearing protection.

Drug-Free Workplace

URS does not tolerate illegal drugs, or any use of drugs, controlled substances, or alcohol that
impairs an employees work performance or behavior. URS employees shall not be involved in
any manner with the unlawful manufacture, distribution, dispensation, possession, sale, or use of
ilegal drugs in the workplace. Any violation of these prohibitions may result in discipline or
immediate discharge. All employees will be subject to post-incident testing in the event of an
accident and/or injury requiring medical attention.

5.2 Field Team Chain of Command and Communication Procedures
Project Manager (PM)

Kevin Connare
Phone: (716) 923-1165
Cell Phone: (716) 861-7661

The project manager (PM) is responsible for providing adequate resources (budget and staff) for
project-specific implementation of the H and S process. The PM has overall management
responsibility for the project. The PM may explicitly delegate specific tasks to other staff, as
described in sections that follow, but retains ultimate responsibility for completion of the
following in accordance with this document:

¢ Incorporate standard terms and conditions, and contract-specific roles and responsibilities in
contract and subcontract agreements (including flow-down requirements to lower-tier
subcontractors).

e Select safe and competent subcontractors.
e Obtain, review, and accept or reject subcontractor pre-qualification questionnaires.

o Ensure that acceptable certificates of insurance, including URS as named additional
insured, are secured as a condition of subcontract award.

Incorporate H and S information in subcontract agreements, and ensure that appropriate site-
specific safety procedures, training, and medical monitoring records are reviewed and accepted
prior to the start of subcontractor’s field operations.

e Maintain copies of subcontracts and subcontractor certificates of insurance, bond,
contractor’s license, training and medical monitoring records, and site-specific safety
procedures in the project file accessible to site personnel.

5-2 November 2012
FINAL



Site Safety and Health Plan
Balance of Plant Operable Unit Field Investigation
Niagara Falls Storage Site

Provide oversight of subcontractor practices per the site-specific safety plan.

Manage the site and interface with third parties in a manner consistent with contract and
subcontract agreements.

Ensure that the overall, job-specific, H&S goals are fully and continuously implemented.

Regional Safety and Health Officer (RSHO)

Benjamin Bertolotti
Phone: (505) 412-5718

The URS RSHO is responsible for the following:

Review and accept or reject subcontractor pre-qualification questionnaires with participation
from contracts.

Review and accept or reject subcontractor training records and site-specific safety
procedures prior to start of subcontractor’s field operations.

Support the SS’s oversight of subcontractor (and lower-tier subcontractors), HS&E practices
and interfaces with on-site third parties per the site-specific safety plan.

Assist with program implementation as needed.
Provide technical support.
Conduct H&S audits.

Field Investigation Coordinator

Colin Wasteneys
Phone: (716) 923-1164
Cell Phone: (716) 319-4610

The Field Investigation Coordinator is responsible for supporting the Project Manager in all
aspects of the project, coordinating field activities, coordinating subcontractors, and supporting
field personnel.

Site Supervisor (SS)

Robert Murphy
Phone (cell) (716) 903-1346

Assistant Site Supervisor: Tim Ifkovich

Phone (cell): (716) 998-7896

The SS and his Assistants are responsible for the following:

Verify that the project is conducted in a safe manner.

Verify that the SSHP is current and amended when project activities or conditions change.
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Verify team members and subcontractors read the SSHP and sign the Employee Signoff
Form, prior to commencing field activities.

Verify and document team members have completed any required specialty training (e.g.,
fall protection, confined space entry) and medical surveillance.

Verify compliance with the requirements of the SSHP and applicable subcontractor health
and safety plan(s).

Act as the project “Hazard Communication Coordinator’ and perform the responsibilities
outlined in the SSHP.

Act as the project “Emergency Response Coordinator” and perform the responsibilities
outlined in the SSHP.

Verify that safety meetings are conducted and documented in the project file as needed
throughout the course of the project (e.g., as tasks or hazards change).

Verify that project health and safety forms and permits are being used as outlined in the
SSHP.

Perform assessments of contractor HS&E practices per the site-specific safety plan and
verify that project activity self-assessment checklists are being used by URS team members.

Conduct safety briefings weekly to Niagara Falls Storage Site team members and
subcontractor supervisors. Require subcontractors to lead their own safety briefings as
appropriate.

Implement Drug-Free Workplace Policy.
Provide open communication with employees.

Ensure that programs are effectively functioning to prevent and control hazards on the
project.

Provide opportunities for safety involvement to project employees.

URS Onsite Subcontractors

Sonic Drillers

Subcontractor: Boart Longyear
Subcontractor Contact Name: Dennis Robins
Telephone: 810-877-7176

Geophysical Survey

Subcontractor: Hager-Richter Geoscience
Subcontractor Contact Name: Dorothy Richter
Telephone: 603-893-9944

Phone (cell): 610-360-1345

Excavation

Subcontractor: Russo Development, Inc.
Subcontractor Contact Name: Eric Warren
Telephone: 716-844-8745

Phone (cell): 716-359-4189
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The subcontractors listed above must be provided a copy of this plan. However, this plan does
not specifically address all hazards associated with the tasks and equipment in which the
subcontractor has expertise. URS will obtain and review for acceptance, subcontractor Health
and Safety Plans (HASPs) and related SMSs prior to the start of any field work. Subcontractors
must comply with the minimum standard established by this SSHP.

URS’ oversight does not relieve subcontractors of their responsibility for effective
implementation and compliance with the established plan(s) and applicable federal and state
safety regulations.

URS personnel should continuously endeavor to observe subcontractors’ safety performance.
This endeavor should be reasonable, and include observing for hazards or unsafe practices that
are both readily observable and occur in common work areas. URS is not responsible for
exhaustive observation for hazards and unsafe practices. In addition to this level of
observation, the SS is responsible for confirming, via observation, subcontractor compliance the
subcontractor’s safety plan and applicable practices defined in this SSHP.

Health and safety related communications with URS subcontractors should be conducted as
follows:

Brief subcontractors on the provisions of this plan, and require them to sign the Employee
Signoff Form.

Request subcontractor(s) to brief the project team on the hazards and precautions related to
their work.

When apparent non-compliance/unsafe conditions or practices are observed, notify the
subcontractor safety representative and require corrective action. The subcontractor is
responsible for determining and implementing necessary controls and corrective actions.

When repeat non-compliance/unsafe conditions are observed, notify the subcontractor
safety representative and stop affected work until adequate corrective measures are
implemented.

When an apparent imminent danger exists, immediately remove all affected employees and
subcontractors. Notify subcontractor's safety representative, and stop affected work until
adequate corrective measures are implemented. Notify the SS and/or, SSHO as
appropriate.

Document all significant verbal health and safety related communications in project
field logbook, daily reports, or other records.

Other Contractors/Subcontractors

Other contractors/subcontractors will be included in the SSHP as identified.
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6.0 PERSONAL PROTECTIVE EQUIPMENT (PPE)
Refer to the following SMSs: 029 “Personal Protective Equipment” and 042 “Respiratory

Protection”.

Task

General site
entry

Mobilization/

Demobilization

Oversight of field

investigation

Surveying

Surface/
subsurface
sampling
(drilling/
trenching)

Groundwater
Sampling

Handling of
investigation
derived-waste
(IDW)

Sampling
Unknown
Product

Confined Space

Entry

Level

D or
modified D

Modified D
orC

Modified
D

Modified
D,CorB

PPE Specifications ?

Body

Work clothes — no shorts;
ANSI Z41—-approved work
boots; work glove, high
visibility reflective work vests,
and leather work gloves for
handling metal,
loading/unloading equipment,
and any sharp objects.

Work clothes — no shorts;
ANSI Z41—-approved work
boots; work glove, and high
visibility reflective work vests.

Body: Proshield-2 Tyvek®
coveralls or similar (must
protect for contact hazard)
and non-slip protective (steel
toe) footwear or rubber steel-
toe overboots and high
visibility reflective work vests

Gloves: Surgical-style nitrile
gloves and or nitrile gloves.
Leather gloves over nitrile
surgical gloves for handling
equipment.

Body: Proshield-2 Tyvek®
coveralls or similar (must
protect for contact hazard)
and non-slip protective (steel
toe) footwear or rubber steel-
toe overboots and high
visibility reflective work vests

Gloves: Surgical-style nitrile
gloves. Leather gloves over
nitrile surgical gloves for
handling equipment.

Head

ANSI Z89 -approved
Hardhat ©

ANSI Z87 — approved
Safety glasses with
sideshields

Hearing protection ¢

ANSI Z89 -approved
Hardhat °

ANSI Z87 — approved
Safety glasses with
sideshields

Hearing protection d

ANSI Z89 -approved
Hardhat ©

ANSI Z87 — approved
Safety glasses with
sideshields

Face Shield — required for
decontamination of
equipment and any
“aggressive” work
operations where employee
may be splashed in the
face (e.g. dewatering pad
operations)

Hearing protection d

ANSI Z89 -approved
Hardhat °

Face Shield — required for
decontamination of
equipment and any
“aggressive” work
operations where employee
may be splashed in the
face (e.g. dewatering pad
operations)

Hearing protection d

Respirator b

None required

None required

None Required

Respiratory
protection will
be required at
the start of the
sampling
activities. Air
monitoring will
be performed
and a decision
to downgrade
pending review
of the results.
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PPE Specifications °
Task Level Body Head Respirator b
Reasons for Upgrading or Downgrading Level of Protection
Upgrade® Downgrade

e Request from individual performing tasks. ¢ New information indicating that situation is less

hazardous than originally thought.
e Change in work tasks that will increase contact or qnaly 9

potential contact with hazardous materials. e Change in site conditions that decrease the hazard.
e  Occurrence or likely occurrence of gas or vapor e Change in work task that will reduce contact with
emission. hazardous materials.

e  Known or suspected presence of dermal hazards.

e Action levels are exceeded.

a Modifications are as indicated. URS will provide PPE only to URS employees.

b No facial hair that would interfere with respirator fit is permitted.

¢ Hardhat and splash-shield areas are to be determined by the SS with concurrence from HSM.

d Ear protection should be worn when conversations cannot be held at distances of 3 feet or less without shouting.

e Performing a task that requires an upgrade to a higher level of protection (e.g., Level D to Level C) is permitted only
when the PPE requirements have been approved by the HSM, and an SS qualified at that level is present.
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7.0 HEALTH AND SAFETY MONITORING

Real-time work area safety air monitoring and sampling CVOCs and radiological contaminants
will be performed during this project.

Work-zone air monitoring/screening will be performed during performance of the drilling and
trenching activities for CVOCs and radiological contaminants. Pending a review of the results,
the air monitoring may be modified.

Work area air monitoring will be performed to evaluate potential exposures to volatile organic
compounds during intrusive activities such as soil borings and soil sampling. Air monitoring
results will be used to verify appropriate levels of protection and to assess employee risks in any
uncontrolled release.

Personal protective equipment (PPE) will be used to minimize employee exposure to site
contaminants. Levels of protection will be upgraded in accordance with action levels specified
in this section of the SSHP.

71 Volatile Organic Compounds
7.1.1 Direct-Reading Instruments

The specific instrument used for air monitoring will be a MultiRAE Plus multiple gas monitor
(oxygen and Lower Explosive Limit [LEL]) with photoionization detector (PID) with a 10.6
electron volt (eV) lamp for volatile organic compounds and multiple gas sensors for LEL, carbon
dioxide, and oxygen content. This instrument will be calibrated daily, following manufacturers'
recommendations. Calibration records will include the date, type and concentration of
calibration standards, instrument response, instrument type and serial number, and the name of
the employee performing calibrations.

7.1.2 Frequency of Monitoring

Air monitoring will be performed at the beginning of each work shift. Background levels will be
monitored upwind prior to the start of intrusive activities. Air monitoring will be repeated at least
every 15 minutes in the breathing zone in the immediate work area as long as drilling activities
are in progress.

7.1.3 Action Levels

Air monitoring for VOCs will be performed using a PID with a 10.6 eV lamp. When readings
less than 1 part per million (ppm) above background in the breathing zone are observed
consistently, monitoring will take place at least every 15 minutes or for every sample retrieved
and Level D or D+ protection will be utilized. When PID readings between 1 ppm and 5 ppm
above background in the breathing zone are observed consistently, monitoring will be
continuous and Level C protection will be utilized. Also, if PID readings exceed 1 ppm over
background levels, VC monitoring (Draeger Chip Measurement System [CMS] with VC [0.30 —
10 ppm] CMS Chips) will start immediately in the breathing zone. If PID organic vapor readings
exceed 5 ppm or Draeger CMS VC readings exceed 1 ppm above background in the breathing
zone, or other instrument readings necessitate work suspension, intrusive activities will be
halted and the level of protection used by onsite personnel will be reassessed.

Readings greater than 10% LEL, less than 19.5% oxygen, or greater than 23.5% oxygen, will
require temporary suspension of intrusive activities until the SSHP determines a safe re-entry
level. Table 7-1 summarizes all air monitoring action levels and responses.

7-1 November 2012
FINAL



Site Safety and Health

Plan

Balance of Plant Operable Unit Field Investigation
Niagara Falls Storage Site

TABLE 7-1

AIR MONITORING ACTION LEVEL CRITERIA

Organic Vapors (TVA) Combustibles Oxygen Responses
0 — 1 ppm Above 0-10% LEL 19.5-23.5% ¢ Continue intrusive activities.
Background, Sustained e Level D or D+ protection.
Reading  Continue monitoring every 15 minutes/every sample
retrieved in work area.
1—5 ppm Above 0-10% LEL 19.5-23.5% ¢ Continue intrusive activities.
Background, Sustained e Level C protection.
Reading ¢ Monitor for VC using Draeger CMS or equivalent.
e Continuous monitoring for organic vapors in the work area
and at the Exclusion Zone perimeter.
e Continuous monitoring for LEL and O, in the work area.
>5 ppm Above >10% LEL <19.5% or e Temporarily suspend intrusive activities.
Background, Sustained >23.5% e Withdraw from area; shut off all engine ignition sources.

Reading or Draeger CMS
VC readings >1 ppm

Continuous monitoring (Level C protection) for organic
vapors at Exclusion Zone perimeter if organic vapor readings
>5 ppm.

Continuous LEL monitoring at Exclusion Zone perimeter if
LEL reading >10%.

Consult with URS Project Manager, RSHO, SS, and SSHO
and notify USACE Site Supervisor.

Notes:

Air monitoring for action levels will occur in the breathing zone.
If action levels for any one of the monitoring parameters are exceeded, the appropriate responses listed in the right hand column should be taken.
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7.1.4 Recording of Air Monitoring Results

Results of direct reading instrument monitoring must be documented in a bound field notebook.
Results must include the date and time of each daily instrument calibration, the date and time of
each reading, location of each measurement, concentration of airborne substance measured,
the type of the instrument used to perform measurements, and the name of the individual who
performed the air monitoring.

7.1.5 Levels of Protection

Appropriate levels of protection are selected on the basis of the work activities and anticipated
exposure levels. Level A and B protection are not anticipated to be necessary during this
project. If real-time air monitoring results require Level B, all work shall cease, an addendum
shall be provided prior to work commencement, and Level B equipment will be mobilized to the
site.

Level D protection will be the minimum required for the current scope of work on this project.
7.2 Radiological Monitoring

Procedures for health and safety monitoring for radiological contaminants are presented in the
Radiation Protection Plan attached as Appendix B of the APP. The RPP includes monitoring
procedures, a list of monitoring instruments to be used, exposure limits, and PPE.
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8.0 DECONTAMINATION

The SS and/or SSHO, and SRSO must monitor the decontamination procedures and their
effectiveness. Decontamination procedures found to be ineffective will be modified by the SS.
The SS must ensure that procedures are followed for the proper containerization and disposing
of materials generated on the site.

Personnel will adhere to proper decontamination procedures. A decontamination area will be
established.

Decontamination Area Entry Procedures:

a. Enter the decontamination area through the clean room/area
b. Remove and deposit street clothes
C. Put on protective clothing before leaving the clean room/area

Decontamination Area Exit Procedures:

a. Before leaving the work area, personnel shall remove all gross contamination
and debris from their protective clothing

b. Personnel shall remove their protective clothing in the equipment room and
deposit the clothing in labeled impermeable bags or containers

C. Personnel and equipment will undergo a radiological frisk prior to leaving the
controlled area

Equipment must be thoroughly decontaminated, radiological surveyed and sealed in impervious
bags before there are removed through the clean room. If equipment exits the clean room with
visible contamination, the decontamination area (clean room) must be thoroughly cleaned
before any entries/exits to/from the work area will be allowed. The SS, SSHO, and SRSO will
verify that potential chemical/radiological contamination does not migrate from the
decontamination area. The SS and/or SSHO, and SRSO will verify that all personnel do not
leave the work area(s) without proceeding through a proper decontamination.

8.1 Decontamination Specifications

Decontamination specifications are listed in Table 8-1.

TABLE 8-1

Decontamination Specifications

Personnel Sample Equipment Heavy Equipment
e  Boot wash/rinse o  Wash/rinse equipment e Power wash
e Glove wash/rinse e  Solvent-rinse equipment, if e Steam clean
required ) ) )
e  Outer-glove removal e Dispose of equipment rinse
. e Contain solvent waste for offsite water to facility or sanitary

e Suit (Tyvek) removal disposal sewer, or contain for offsite
e Inner-glove removal disposal

e Respirator removal, if required

e Hand wash/rinse
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TABLE 8-1

Decontamination Specifications

Personnel Sample Equipment Heavy Equipment

e Face wash/rinse

e Dispose of PPE in municipal trash,
or contain for disposal

¢ Dispose of personnel rinse water to
facility or sanitary sewer, or contain
for offsite disposal

8.2 Diagram of Personnel-Decontamination Line

No eating, drinking, or smoking is permitted in contaminated areas, the laboratory, and in
exclusion or decontamination zones. The SS will establish areas for eating, drinking, and
smoking. Contact lenses are not permitted in exclusion or decontamination zones.

Figure 8-1 illustrates a conceptual establishment of work zones, including the decontamination
line. Work zones are to be modified by the SS to accommodate task-specific requirements.

8.3 Spill-Containment and Reporting Procedures

Sorbent material will be maintained in the support zone. Incidental spills will be contained with
sorbent and disposed of properly.

Spills that are not completely contained or recovered and result in the discharge of a hazardous
substance to the environment will be reported immediately to the SS.

All spills will be reported to the SS, who in turn will report to the SSHO.
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9.0 SITE-CONTROL PLAN

9.1 Site-Control Procedures
Refer to SMS 002 “Hazard Communication”.

The SSHO will conduct a site safety briefing with personnel (see below) before
each shift, change of field activity and/or as tasks and site conditions change.

Topics for briefing on site safety: general discussion of SSHP, site-specific
hazards, locations of work zones, PPE requirements, equipment, special
procedures, emergencies.

The SS records attendance at safety briefings in a logbook and documents the
topics discussed.

Post the OSHA job-site poster in a central and conspicuous location in
accordance with OSHA requirements.

Establish support, decontamination, and exclusion zones as necessary.
Delineate with flags appropriate. Support zone should be upwind of the site.
Use access control at entry and exit from each work zone.

Establish on-site communication consisting of the following:

- Line-of-sight and hand signals

- Air horn

- Two-way radio and/or cellular telephone

Establish off-site communication.

Establish and maintain the “buddy system”.

Initial air monitoring is conducted by the SS in appropriate level of protection.

The SS and/or SSHO are to conduct periodic inspections of work practices to
determine the effectiveness of this plan. Deficiencies are to be recorded in the
logbooks, discussed with the activity supervisor and appropriate corrections
implemented.

9.2 HAZWOPER Compliance

Refer to the following SMSs: 002 “Hazard Communication”; 017 Hazardous Waste Operations;
and 029 “Personal Protective Equipment”.

Certain parts of the site work are covered by state or federal HAZWOPER standards and
therefore require training and medical monitoring. Medical monitoring/surveillance requirements
are described in the URS SMS 017 “Hazardous Waste Operations”. Potentially, HAZWOPER
tasks might occur consecutively or concurrently with respect to non-HAZWOPER tasks. Non-
HAZWOPER-trained personnel (typically office support staff) must be trained in accordance with
applicable state and federal OSHA requirements.

In certain occurrences (e.g., chemical or fuel spill), air sampling, in addition to
real-time monitoring, must confirm that there is no exposure to gases or vapors in
the work area before non-HAZWOPER-trained personnel are allowed on the site
and/or while non-HAZWOPER-trained staff is working in proximity to
HAZWOPER activities. Other data (e.g., soil) may be required to document that
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there is no potential for exposure. The SS and the SSHO must approve the
interpretation of these data.

When non-HAZWOPER-trained personnel are at risk of exposure, the SS must
post the exclusion zone and inform non-HAZWOPER-trained personnel of the
following:

- Nature of the existing contamination and its locations
- Limitations of their access
- Emergency action plan for the site

When exposure is possible, non-HAZWOPER-trained personnel must be
removed from the site until it can be demonstrated that there is no longer a
potential for exposure to health and safety hazards.

Non-HAZWOPER-trained personnel, or site visitors, may not enter the permitted
areas of the site without an escort from the SS and/or SSHO.
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10.0 EMERGENCY PLAN

Refer to SMS 003 “Emergency Preparedness Plans”. This section outlines the Plan to be
followed in case of a site-wide emergency.

10.1 Pre-Emergency Planning

The SS performs the applicable pre-emergency planning tasks before starting field activities and
coordinates emergency response with URS on-site parties, and local emergency service
providers (as appropriate). See Attachment 2 of the URS APP.

Review the facility emergency assembly location(s) (URS trailer) for each major
operational area with the supervisors of work tasks.

Determine what on-site communication equipment is available (e.g., two-way
radio, cell phones).

Determine what off-site communication equipment is needed and its location
(e.g., nearest telephone, cell phone).

Confirm and post emergency telephone numbers, evacuation routes, assembly
areas, and route to hospital; communicate the information to on-site personnel.

Field trailers: Post “Exit” signs above exit doors, and post “Fire Extinguisher”
signs above locations of extinguishers. Keep areas near exits and extinguishers
clear.

Establish a clear and simple protocol to communicate if, or when, there is an
emergency (e.g., shouting “Mayday on site or Emergency on site” on the radio).

Inform emergency room supervisors and the chief of the local emergency
response team(s) that site work has started, ambulance access points, and the
potential types of site emergencies.

Designate one vehicle as the emergency vehicle; place hospital directions and
map inside; keep keys in ignition during field activities.

Check site emergency equipment, supplies, and potable water are present
and/or functional.

Communicate emergency procedures to the workers for personnel injury,
exposures, fires, explosions, and releases.

Supervisors are to rehearse the emergency response plan before site activities
begin, including a “practice run” by driving the route to the hospital.

Brief new workers on the emergency response plan.

The SS and SSHO will evaluate emergency response actions and initiate
appropriate follow-up actions.

Throughout the project, review changes in site conditions, on-site operations, and
personnel in relation to emergency response procedures.

Site Communications

Post emergency numbers near the Site telephones and in all field vehicles.

Ensure that personnel work under the use of a “buddy” system.
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° Furnish selected personnel (typically supervisors) with two-way radios.

° Each major subcontractor shall assign a person who shall report directly to the
URS SSHO. This person shall be responsible for keeping safety equipment and
facilities clean and properly equipped and maintained for their personnel and for
their subcontractors. This person may, most likely, perform other duties for the
contractor, but the first priority shall be maintenance of protective equipment and
the personnel decontamination area.

10.2 Emergency Equipment and Supplies

The locations of emergency equipment will be marked on the site map.

Emergency Equipment and Supplies Location

Two 20-Ib fire extinguishers (ABC type dry chemical) Support Zone/URS Field Office and Heavy Equipment/ all

diesel or gasoline powered equipment/ fuel and/or flammable
materials storage areas

First aid kits Support Zone/URS Field Office/Field Vehicle
Portable Emergency Eye Wash Support Zone/URS Field Office

Hand held emergency Air Horns Supervisor for each major activity

Blood borne-pathogen kit Support Zone/URS Field Office

Stretcher Support Zone/URS Field Office

Blankets and towels Support Zone/URS Field Office

Additional equipment (specify):

At a minimum, two (2) certified first aid/CPR technicians shall be on the site when work activities
are in progress. This person is expected to perform other duties, but shall be immediately
available to render first aid when needed.

10.3

Incident Response

In fires, explosions, or major chemical releases (spills), actions to be taken include the following:

Shut down operations and evacuate the immediate work area.
Notify appropriate response personnel.
Account for personnel at the designated assembly area(s).

Assess the need for site evacuation, and evacuate the site as warranted.

Instead of implementing a work area evacuation, note that small fires or spills posing minimal
safety or health hazards may be controlled.
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10.4

Emergency Medical Treatment

The procedures listed below may also be applied to non-emergency incidents.

Injuries and illnesses (including overexposure to chemicals or fuels) must be reported to the
Safety Officer. If there is doubt about whether medical treatment is necessary, or if the injured
person is reluctant to accept medical treatment, contact the URS SS and SSHO.

10.5

If appropriate, notify emergency response authorities (e.g., 911).

The crew supervisor, or the URS SS, and/or the SSHO will assume charge during a
medical emergency until the ambulance arrives or until the injured person is admitted to
the emergency room.

Secure the cause of the injury, if possible, to prevent further injury and/or injury to
others. REMEMBER: lifesaving, first aid an d/or medical treatment take prio rity
over everything else.

Initiate first aid and CPR where feasible.
Get medical attention immediately.
Perform decontamination where appropriate and feasible.

Make certain that the injured person is accompanied to the emergency room, preferably
by his/her crew supervisor

When communicating the emergency medical professional, state your name and
telephone number, the name of the injured person, the extent of the injury or exposure (if
known), what caused the injury (if known) and the on-site location where the injury
occurred.

Report incident as outlined in this SSHP.
Evacuation

Evacuation routes and assembly areas (and alternative routes and assembly areas) are
required to be developed.

Evacuation route(s) and assembly area(s) will be designated by the SS based on
information from the various crew supervisors before work begins. These routes and
areas will be posted at each major operational area.

Immediately upon hearing the emergency signal for evacuation, all personnel will shut
down their equipment (if any) and assemble at the pre-determined location for their
operational area.

The SS is to confirm all of their personnel are present and accounted for in their
assembly area before performing any other task.

The SS, SSHO and/or a “buddy” will remain on the site after the site has been
evacuated (if safe) to assist local responders and advise them of the nature and location
of the incident.

A designated person will account for personnel at alternate assembly area(s),(if any
established).

The SS, SSHO will document the incident as soon as possible after it occurs and submit
a report to the Project Manager.
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10.6

Evacuation Signals

Non-verbal signals are often necessary to communicate in emergency situations. The project
will use the signal methods listed in this table during evacuations.

Signal Meaning
Grasping throat with hand Emergency-help me.
Thumbs up OK; understood.
Grasping buddy’s wrist Leave area now.
Continuous sounding of horn Emergency; leave site now.
10.7 Incident Notification and Reporting
. All personnel are to immediately notify their SS and/or SSHO (see Section 5.0 for
contact numbers) in the event of an incident, serious illness, fire, spill/release,
accident, injury, near loss, or loss. The PM will report all accidents as soon as
possible but not more than 4 hours afterwards to the USACE Contracting
Officer/Representative (CO/COR).
° For URS work-related injuries or illnesses, the injury/iliness report must be
completed within 24 hours of incident.
10.8 Lines of Authority

The lines of authority are as follow:

Site personnel are authorized to report to the SS and SSHO any health and
safety and/or emergency issue/incident. They are also authorized to stop work in
cases where the individual/personnel safety is endangered.

The SS, SSHO, and SSRO are authorized to stop work for any health and safety
and/or emergency issue/incident. Such action is required to be reported to the
PM.

The PM is authorized to stop work for any health and safety or emergency
issue/incident , as well as, issues related to schedule , cost and/or quality of
product.

The direct line of authority is as follows:

» PM

» SS

» SSHO

» SRSO

»  Site personnel
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11.0 SECURITY PLAN

The purpose of this security plan is to provide security and facilities to protect the NFSS work
site from unauthorized entry, vandalism, and theft. A security program will be initiated at the
time of startup of major site activities and will be maintained throughout operation of the facility.

11.1  Security Components and Required Actions

Allow entrance only to authorized persons/vehicles with proper identification.

Maintain a log of workers and visitors. Include date, name, address, company
employed by, company/person visited, time in and time out for each person, and
record of deliveries and security incidents.

If unauthorized personnel are observed on the site, notify the Site Supervisor.
Request the supervisor contact the appropriate law enforcement officials if the
situation requires assistance or legal action.

All visitors will be required to complete basic site safety and orientation training
prior to being escorted into the secured areas. Never allow visitors to enter the
area secured by the site security fence without the express permission URS.

Work site entry will be controlled by locking gates during non-working hours and
limiting the distribution of keys to the access gates.

Entrance to the work site will be by the URS trailer, which will be used for all site
entries including delivery of materials.

All work site personnel including URS employees, subcontractors, delivery
persons, regulators, and visitors must sign in at the URS trailer prior to entering
the main site and sign out upon leaving.

Visitors to the work site will always be escorted and will be required to adhere to
the requirements of the SSHP.

11.2 Entrance and Traffic Control Procedures

Entrance and exit points will be posted for the exclusion zone after the transition
zone facilities are installed and the field investigation activities are ready to start.

Access to the work areas will be denied for persons who do not have proper
identification and training.

Each subcontractor is to maintain a list of persons authorized for work area entry.
The list will be available on request to the Site Supervisor.

Require that all personnel, including regulators, URS employees, lower-tier
contractors, suppliers, vendors and visitors having access to the work areas and
trailer compound area sign in and sign out at the URS trailer.

Restrict vehicle access to the exclusion zones beyond public roads to authorized
vehicles only.

Personal vehicles will not be allowed to enter the exclusion zones.

Control vehicle traffic on and through the work areas to provide safe and efficient
operations.
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Regulate parking areas to prevent unrestricted entry to and exit from the work
areas.

Install barriers and signs at public road entrances and exits.

All employees are instructed to immediately report suspected security to the Site
Supervisor.
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12.0 Medical Monitoring
Refer to SMS 024 “Medical Screening and Surveillance”.

The medical monitoring requirement for the HAZWOPER exposures at the NFSS is presented
in the URS SMS 024 “Medical Screening and Surveillance”.
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13.0 Employee Sign-Off Form

URS Group, Inc.

EMPLOYEE SIGNOFF FORM
Site Safety and Health Plan

The URS project employees and URS subcontractors (and lower tier subcontractors) listed below
have been provided with a copy of this SSHP, have read and understood it, and agree to abide
by its provisions (including drug testing and discipline protocols).

Project Name: Niagara Falls Storage Site Project Project Number:
EMPLOYEE NAME
(Please print) EMPLOYEE SIGNATURE COMPANY DATE
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SMS 002
SMS 003
SMS 010
SMS 012
SMS 013
SMS 014
SMS 015
SMS 016
SMS 017
SMS 018
SMS 019
SMS 020
SMS 021
SMS 023
SMS 026
SMS 029
SMS 034
SMS 040
SMS 042
SMS 047
SMS 048
SMS 049
SMS 051
SMS 052
SMS 056
SMS 057
SMS 059
SMS 066
SMS 069
SMS 070

Safety Management Standards

Hazard Communication

Emergency Preparedness Plans
Confined Space Entry

Electrical Safety

Excavation

Fire Protection and Prevention
Flammable and Combustible Liquids and Gases
Hand Tools and Portable Equipment
Hazardous Waste Operations

Heat Stress

Heavy Equipment Operations

Hot Work

Housekeeping

Lockout and Tagout Safety

Noise and Hearing Conservation
Personal Protective Equipment
Utility Clearance and Isolation

Fall Protection

Respiratory Protection

Biological Hazards

Hazardous Materials/ Dangerous Goods Shipping
Injury/llIness/Incident Reporting
Bloodborne Pathogens

Radiation Protection Program
Drilling Safety Guidelines

Vehicle Safety Program

Cold Stress

Incident Investigation

Manual Material Handling

Powered Industrial Trucks
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SMS 002
Issue Date: June 1999

URS SAFETY MANAGEMENT STANDARD
Hazard Communication (Worker Right-to-Know)

1. Applicability

This procedure applies to the operations of URS Corporation and its subsidiary
companies.

2. Purpose and Scope

The purpose of this Hazard Communication standard (also know as worker right-
to-know program) is to provide URS personnel with information and training
about safety and health hazards associated with the chemicals they may
encounter in the workplace. This procedure describes how chemical safety
hazards are communicated to URS personnel and how information is to be
provided to employees of other companies working at the location. The
requirements include steps to acquire this information, maintain the information,
and train personnel in the hazard communication program.

3. Procedures

The associated implementing regional procedures for this standard are included
as attachments:

SMS 002 NA — North America

SMS 002 EU — UK and Ireland, Europe, and Middle East

SMS 002 AP2 — Asia Pacific




SMS 002 NA
Issue Date: June 1999
Revision 6: December 2009

URS SAFETY MANAGEMENT STANDARD
Hazard Communication (Worker Right-to-Know)

1. Applicability

This standard applies to the operations of URS Corporation and its subsidiary
companies.

This standard is not applicable to chemical laboratory operations that are
covered under 29 Code of Federal Regulations (CFR) 1910.1450 (Occupational
Exposure to Chemicals in Laboratories).

2. Purpose and Scope

The purpose of this Hazard Communication standard (also know as worker right-
to-know program) is to provide URS personnel with information and training
about safety and health hazards associated with the chemicals they may
encounter in the workplace. This procedure describes how chemical safety
hazards are communicated to URS personnel and how information is to be
provided to employees of other companies working at the location. The
requirements include steps to acquire this information, maintain the information,
and train personnel in the hazard communication program.

3. Implementation

Implementation of this standard is the responsibility of the URS manager who
directs activities at the facility, site, or project location. For office locations and
large projects, this program may be incorporated into the general site orientation
and training program or administered by project management.

4. Requirements
A. Hazardous Material Inventory

Maintain a hazardous material inventory that lists all of the hazardous
materials used at each workplace (i.e., office, field location). Use
chemical names consistent with the applicable material safety data sheet
(MSDS).

B. Site-Specific Written Program

A site-specific written program may be prepared as a stand-alone
document or included within a site-specific health and safety plan. The
program must cover hazardous materials in all physical forms (liquids,
solids, gases, vapors, fumes, and mists); regardless of whether they are
“contained.”

C. Material Safety Data Sheets (MSDSs)
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URS SAFETY MANAGEMENT STANDARD
Hazard Communication (Worker Right-to-Know)

1.

D. Labels

The safety representative will obtain an MSDS for each chemical
before it is used. MSDSs will generally be received by the person
ordering the product. MSDSs for products frequently used should
be kept on file because additional copies may not be included in
repeat shipments.

The safety representative will review each MSDS when it is
received to evaluate whether the information is complete and to
determine whether existing protective measures are adequate.

Each office or project location will assign a responsible person or
department to maintain a collection of all applicable and relevant
MSDSs in an area that is accessible by all employees at all times.
An electronic database is an acceptable method of maintaining the
MSDSs.

The assigned person or department will replace MSDSs when
updated sheets are received and will communicate any significant
changes to those who work with the chemical.

MSDSs are required for all hazardous materials brought on site by
project personnel.

General household products to be used for their specific purpose,
as well as food, drugs, and cosmetics brought into the workplace
for employee consumption, are exempt, as are supplies in the first
aid kit, such as isopropyl alcohol and antibacterial wipes.

Subcontractors bringing hazardous materials on to a site or project
must submit MSDSs to the safety representative. The safety
representative may restrict the use of certain hazardous materials
on a site or project due to occupational health risk, hazardous
physical properties of the material, or potential employee sensitivity
to odor or irritating properties of the material.

Unless each container has appropriate labeling, label all chemical
containers with the following information:

1.

2.

Product name and identity of the hazardous chemical(s).

Appropriate hazard warnings.
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URS SAFETY MANAGEMENT STANDARD
Hazard Communication (Worker Right-to-Know)

3. Name and address of the chemical manufacturer, importer, or other
responsible party.

Labels on incoming containers of hazardous materials will not be removed
or defaced.

Labels are also required when a hazardous substance is transferred from
a primary container to a secondary container. Labels on secondary
containers must indicate the product name or the names of the hazardous
substances contained therein, as well as related physical and health
hazards and their associated target organs.

Labels may incorporate words, pictures, symbols, or combinations thereof
to ensure the appropriate information is provided to the end user.
Examples of acceptable labeling systems include the National Fire
Protection Association (NFPA) Diamond, the Hazardous Materials
Identification System (HMIS), the Chemical Hazard Identification and
Training (CHIT) system, or similar.

E. Hazardous Non-routine Tasks

Periodically, employees are required to perform hazardous nonroutine
tasks. Prior to starting work on such projects, each employee must be
provided with information about hazards to which they may be exposed,
as follows:

1. Specific chemical hazards.
2. Protective/safety measures that must be taken.

3. Measures that have been taken to lessen the hazards, including
ventilation, respirators, presence of another employee, and
emergency procedures.

F. Informing Contractors/Subcontractors

Provide other contractors/subcontractors working in the same area with
the following information on chemicals used by or provided to URS
personnel:

1. Names of hazardous chemicals to which they may be exposed
while on the jobsite.

2. Precautions the employees may take to lessen the possibility of
exposure by usage of appropriate protective measures, such as
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ventilation or isolation of the work. In some cases, as an
administrative control measure, a task may be delayed to a time
when a minimal number of employees are present in the area.

3. Location of MSDSs.

G. Training

1. Provide training to all employees who have the potential to be
exposed to hazardous materials, on the following schedule:

a.

b.

At the time of the initial task assignment, or

Whenever new chemicals are introduced into the workplace.

2. This training will include the following:

a.

b.

Applicable regulatory requirements.
Location of the program, inventory, and MSDS.

Chemicals used and their hazards (chemical, physical, and
health).

How to detect the presence or release of chemicals.

Safe work practices and methods employees can take to
protect themselves from chemical hazards.

How to read an MSDS.

Site- or project-specific information on hazard warnings and
labels in use at the location, if applicable.

3. Document the training.

4. Where non—-English-speaking workers are employed, arrange
provisions for training in the appropriate language. International
Chemical Safety Cards (see Section 6, ILO) may be used in
conjunction with MSDS information to provide non—English-
language information. MSDSs are required to be on site, but there
is no requirement for the MSDSs to be in a language other than
English.
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5. Documentation Summary
The following documentation will be maintained in the project file:
A. Chemical Inventory.
B. MSDSs.
C. Training records.
D. Contractor/Subcontractor notifications.
6. Resources

A. U.S. Occupational Safety and Health Administration (OSHA) General
Industry Standards — Hazard Communication — 29 Code of Federal
Regulations (CFR) 1910.1200

B. U.S. OSHA General Industry Standards — Occupational Exposure to
Hazardous Chemicals in Laboratories — 29 CFR 1910.1450

C. U.S. OSHA Construction Standards — Hazard Communication —
29 CFR 1926.59

D. Mine Safety and Health Administration — Hazard Communication —
30 CFR 47

E. OSHA Administration Technical Links — Hazard Communication

F. National Paint and Coatings Association (NPCA) — Hazardous Materials
Identification System (HMIS) Version Ill

G. National Fire Protection Association (NFPA) Standard 704 — Standard
System for the Identification of Hazardous Materials for Emergency
Response

H. International Labour Organization (ILO) — International Chemical Safety
Cards (information about 1613 chemicals in 18 languages).
http://www.ilo.org/public/english/protection/safework/cis/products/icsc/inde
x.htm

I. Agency for Toxic Substances and Disease Registry (ATSDR) — Tox FAQs
and Tox FAQs en Espanol, 2003. http://www.atsdr.cdc.gov/toxfaqg.html



http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10099
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10106
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10633
http://www.msha.gov/30cfr/47.0.htm
http://www.osha.gov/SLTC/hazardcommunications/index.html
http://www.paint.org/hmis/index.cfm
http://www.paint.org/hmis/index.cfm
http://www.nfpa.org/Codes/interpretations/faq704/faq704.asp
http://www.ilo.org/public/english/protection/safework/cis/products/icsc/index.htm
http://www.ilo.org/public/english/protection/safework/cis/products/icsc/index.htm
http://www.atsdr.cdc.gov/toxfaq.html
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7. Supplemental Information

A. Hazard Communication Program — Template

B. Hazard Communication Employee Training Program
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A-2

A-3

PURPOSE

To protect the health and safety of our employees, URS Corporation has
developed this Hazard Communication program.

1.

As an organization we intend to provide information about chemical
hazards and other hazardous substances, and the control of hazards via
our comprehensive Hazard Communication Program, which includes
container labeling, Material Safety Data Sheets (MSDS), and training.

. This written Hazard Communication Program applies to all operations that

MAY expose employees to hazardous substances because of normal
work conditions or as the result of a reasonably foreseeable emergency.

This written Hazard Communication Program is available, upon request, to
employees, their designated representatives and to appropriate
representatives of state and/or federal safety and health agencies.

Scope

This program is part of URS Corporation’s comprehensive health and safety
program and shall be applied in conjunction with that overall program.

Responsibilities

1.

The Project Manager is responsible for implementing and ensuring
compliance with this written hazard communication program. The Hazard
Communication checklist found in Appendix | is provided to assist the
Project Manager in carrying out this responsibility.

The designated Project Safety Representative is responsible for
coordinating and administering the program, in developing and assisting in
the presentation of training materials and in providing technical assistance
to project supervision.

Each Project Supervisor shall become familiar with the hazard
communication procedures and shall supervise the application of these
procedures to tasks for which they are responsible.

The Safety Manager is the designated safety professional for the project
or office location and is responsible for providing technical assistance to
the Project Supervisor or Safety Representative to implement the hazard
communication program.
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C-2

C-3

C-4

C-5

IDENTIFICATION OF HAZARDOUS SUBSTANCES

“Hazardous Substances” are materials or mixtures that are or have physical
or health hazards (See Appendix Il for examples of potentially hazardous
materials).

“Exposure” is any situation arising from work conditions where an employee
may ingest, inhale, absorb or otherwise come in contact with a hazardous
substance.

A master list and the MSDSs of all of the hazardous substances to which
employees may be exposed on this jobsite shall be maintained in the project
office (see Appendix IlI).

CONTAINER LABELING

When hazardous substances are received, the project safety representative
shall examine the containers to determine if the labels provide the following
information (primary containers):

1. The identity of the hazardous substances they contain;

2. Appropriate warnings of the physical and health hazards associated with
those substances;

3. The name and address of the chemical manufacturer or distributor.

When hazardous substances are transferred into portable or secondary
containers, the responsible Project Supervisor shall ensure that these
containers are labeled with an extra copy, of the manufacturer’s label or with
a printed label that includes the information in one (1) and two (2) above.

EXCEPTION: When an employee transfers a hazardous substance into a
portable container for his/her own immediate use, within the work shift the
portable container need not be labeled.

Each Project Supervisor shall ensure that the labels on containers of
hazardous substances are not removed or defaced, unless the containers are
immediately relabeled with the information in C-1 above. The labels shall be
written legibly in English. However, for non-English speaking employees
information may be presented in their native language as well.

Containers without complete labels or with defaced labels will not be used on
the job.

The Project Supervisor or Safety Representative shall review the jobsite
labeling procedure at least quarterly and update as required.
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D-3

D-4

D-5

D-6

MATERIAL SAFETY DATA SHEETS (MSDS)

Material Safety Data Sheets (MSDSs) are documents that supply information
about a particular hazardous substance or mixture. Manufacturers are
required to provide MSDSs when the hazardous substances are sold to
distributors or purchasers. In most cases, MSDSs are sent to the purchaser
of the project (e.g. the procurement department or Project Supervisor) not the
safety department.

The Safety Manager / Project Safety Representative or Project Supervisor in
coordination with the purchasing agent or project business manager, will be
responsible for obtaining and maintaining the master sets of MSDSs and
other information on all hazardous substances used (see sample letter in
Appendix 1V).

The Project Safety Representative will review MSDSs for completeness. If an
MSDS is missing or obviously incomplete, a new MSDS will be requested
from the manufacturer. In some cases, MSDSs may be obtained on-line
through the manufacturer’s web site. The Project Safety Representative
should review products for highly toxic or dangerous constituents prior to use
and consult with the Safety Manager for any items considered hazardous or
toxic.

MSDSs are available to all employees in their work area for review during
each work shift. If MSDSs are not available or new hazardous substance(s)
in use do not have MSDSs, contact the Project Safety Representative
immediately. Additional information such as chemical safety cards and the
NIOSH Pocket Guide to Chemical Hazards may be used for additional
information.

Project Supervisors shall be alert to other employees (such as
subcontractors) whose work on the jobsite may expose employees to
additional hazardous substances. When it appears such exposure will occur,
MSDSs for the substances must be obtained.

When doing renovation or remodeling work, the Project Supervisor shall
coordinate MSDSs of hazardous materials used by contractors. Contractors
bringing hazardous materials on to a site or project must submit MSDSs to
the Project Supervisor. The Project Supervisor should consult wit the Safety
Manager if there are any questions regarding hazardous constituents of
products.

EMPLOYEE TRAINING AND INFORMATION

Initial Orientation
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E-3
E-4

Before starting work, each new employee must attend a health and safety
orientation. Also, URS Corporation’s on-line training program on Hazard
Communication may be used as a component of the initial training but
employees still require site specific information on hazards of chemicals in
use, site specific spill and emergency procedures, and site specific labeling
systems as described below.

Training shall be provided before employees are assigned duties that may
cause exposure to hazardous substances. Training shall also be given when
new hazardous substances are introduced into the work area or when an
MSDS is changed. In general, this training shall include:

1. Information on which hazardous substances are in the work area.
2. How to read and interpret information on MSDSs and labels.

3. Any physical or health hazards associated with the use of a hazardous
substance or mixture being used in the work area.

4. Proper precautions for handling, including specific procedures the
company has implemented to protect workers from exposure such as
personal protective equipment and work practices.

5. Proper procedures for reporting of releases or threatened releases of
hazardous substances.

6. Emergency procedures for spills, fires, disposal and first aid.

7. The methods and observations that can be used to detect the presence of
a hazardous substance in the work place (odor, visual appearance or
monitoring).

8. The right of employees, their physicians or their collective bargaining
agents to receive information on hazardous substances to which they may
be exposed.

9. The right against discharge or discrimination due to an employee’s
exercise of the rights afforded by law.

10. The details of this written Hazard Communication Program; the availability
and location of this written Hazard Communication Program and of
MSDSs or other information.

Hazard communication training must be documented.

Additional training shall be provided as needed during the weekly safety and
health training (“toolbox”) meetings in order to emphasize the safe handling,
use and storage of onsite hazardous substances.
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NON-ROUTINE TASK TRAINING

When employees are assigned to a non-routine task that may expose them to
a hazardous substance for which they have not been trained, they shall be
trained in the manner required by Section E.

Some examples of non-routine tasks are:

Confined space entry.

Tank cleaning.

Reactor vessels.

Repair of pipes or tanks containing hazardous substances.

Prior to starting work on such projects, each affected employee will be given
information about the hazardous chemicals he or she may encounter during
such activity. This information will include specific chemical hazards,
protective and safety measures the employee can use, and steps the jobsite
is using to reduce the hazards, including ventilation, respirators, presence of
another employee and emergency procedures including site specific
warnings, evacuation routes, and assembly points.

ACCESS TO INFORMATION BY OTHER EMPLOYERS

It is the responsibility of the Project Safety Representative or Project
Supervisor to provide contractors and subcontractors with information about
hazardous chemicals their employees may be exposed to on a jobsite and
suggested precautions for the contractor’'s employees to follow to avoid
exposure to hazardous conditions.

Contractors and subcontractors on the job site with potential exposure or risk
will be contacted before work is started, to gather and distribute information
concerning any chemical hazard that they may bring or be exposed to, in
areas that are under URS Corporation control.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

APPENDIX |
HAZARD COMMUNICATION CHECKLIST

Have we prepared a list of all the hazardous chemicals in our workplace?
Are we prepared to update our hazardous chemical list?

Have we obtained or developed a material safety data sheet for each hazardous
chemical we use?

Have we developed a system to ensure that all incoming hazardous chemicals
are checked for proper labels and data sheets?

Do we have procedures to ensure proper labeling or warning signs for
containers that hold hazardous chemicals?

Are our employees aware of the specific information and training requirements
of the Hazard Communication Standard?

Are our employees familiar with the different types of chemicals and the hazards
associated with them?

Have our employees been informed of the hazards associated with performing
non-routine tasks?

Do our employees understand how to detect the presence or release of
hazardous chemicals in the workplace?

Are employees trained about proper work practices and personal protective
equipment in relation to the hazardous chemicals in their work area?

Does our training program provide information on appropriate first aid,
emergency procedures and the likely symptoms of overexposure?

Does our training program include an explanation of labels and warnings that
are used in each work area?

Does the training describe where to obtain data sheets and how employees
may use them?

Have we worked out a system to ensure that new employees are trained before
beginning work?

Have we developed a system to identify new hazardous chemicals before they
are introduced into a work area?

Do we have a system for informing employees when we learn of new hazards
associated with a chemical we use?

Have the employees been advised of the consequences for failure to follow
established procedures?

Do we have a system to ensure Subcontractors are sharing information with
one another, concerning the hazardous chemicals they have brought to the
site?
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APPENDIX II

EXAMPLES OF POTENTIALLY HAZARDOUS MATERIALS THAT MAY BE

FOUND ON URS CORPORATION

CONSTRUCTION AND GENERAL INDUSTRY PROJECTS

Acetone

Acetylene gas

Adhesives

Aluminum etching agent
Ammonia

Anti-freeze

Arsenic compounds
Asbestos

Asphalt (Petroleum) fumes
Battery Fluids

Benzene (and derivatives)
Bleaching agents

Carbon black

Carbon monoxide (in cylinders)
Caulking, sealant agents
Caustic soda (sodium hydroxide)
Chromate salts

Chromium

Cleaners

Cleaning agents

Coal tar pitch

Coal tar epoxy

Coatings

Cobalt

Concrete curing compounds
Creosol

Cutting oil (oil mist)
De-emulsifier for oil

Diesel gas, diesel oll
Drywall

Dusts (brick, cement block)
Enamel

Etching agents

Ethyl alcohol

Fiberglass, mineral wool
Foam insulation

Freon 20, R20 (and others)
Gasoline (petrol, ethyl)
Glues

Graphite

Greases

Helium (in cylinders)
Hydraulic brake fluid
Hydrochloric acid
Hydrogen (in cylinders)
Inks

Insulations

Iron

Kerosene

Lead

Lime (calcium oxide)

Limestone

Lubricating oils

Lye (sodium hydroxide, potassium hydroxide)

Magnesium

Metals (aluminum, nickel, copper, zinc, cadmium,
iron, etc.)

Methanol (methyl alcohol)

Methyl ethyl ketone (2-butanone)

Motor oil additives

Muriatic acid (hydrochloric acid)

Naptha (coal tar)

Nitroglycerin

Oxalic acid

Ozone

Paint remover

Paint stripper

Paints/lacquers

Particle board

Pentachlorophenol

Pesticides

Photographic developers and fixers

Photogravure ink (copy machine)

Plastics

Polishes for metal floors

Propanol

Putty Resins, epoxy/synthetics

Sealers

Shellac

Solder, flux (zinc chloride, fluorides, etc.)

Solder, soft (lead, tin)

Solvents

Sulfuric acid

Thinner, paint/lacquer

Tin

Transite

Turpentine, gum spirit, oil of turpentine

Varnishes

Waterproofing agents

Waxes

Welding Rods

Wood alcohol (methanol)

Wood preservative

Xylene

Zinc
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APPENDIX 1lI

LIST OF PROJECT SPECIFIC HAZARDOUS SUBSTANCES

On the following page(s) is a current list of the specific hazardous substances and
the manufacturer’s name of the product known to be present at this jobsite.

This list uses the chemical name referenced on the MSDS. Specific information on
each substance may be found on the MSDSs located in the project office.
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(PROJECT LETTERHEAD)

Date

Product Manufacturer's Name
Product Manufacturer’'s Address

Subject: Material Safety Data Sheet Requisition

Dear Manufacturer:

Please provide the following material safety data sheet(s):

APPENDIX IV

Thank you for your support and assistance in this matter.

Sincerely,

Requestor's Name
Requestor’'s Address

10
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This document presents information that can be used for hazard communication
training.

This information has been developed based on groups (types) of hazardous
substance(s) used and the common hazards associated with them.

For specific hazard information on each brand of material the MATERIAL SAFETY
DATA SHEETS (MSDS) must be reviewed.

OVERVIEW OF THE HAZARD COMMUNICATION REGULATION

The Hazard Communication Regulation is intended to ensure that both employers
and employees are aware of the dangers associated with hazardous substances in
their workplaces. The following information is a review of the specific requirements
of a hazard communication program, including container labeling, MSDS and
training.

WRITTEN HAZARD COMMUNICATION PROGRAM

We have a written program that outlines how we will provide information and control
your exposure to hazardous substances. This plan is available for your review
during our training and at the project office for review during your work shift.

HAZARDOUS SUBSTANCES USED IN OUR WORKPLACE

On this job, we use a variety of products. Many of these products contain one or
more hazardous substances. Let’s review the HAZARDOUS SUBSTANCE
INVENTORY LIST in your work area.

READING LABELS AND MSDS

LABELS: A product label on both the original and secondary containers should be
reviewed prior to working with the material. Each label will have three important
pieces of information you should be familiar with:

1. The identity of the Hazardous Substance.
2. Hazard Warnings.
3. Target Organs.

The label on the original container will also state the name and address of the
manufacturer.

The label should act as a visual reminder of the information we have presented in
this training session and of the information found in more detail on the MSDS.

It is essential for your safety that you read the Hazard Warning and only use the
Hazardous Substance(s) within the guidelines prescribed on the label. Questions
concerning the label should be directed to your supervisor/foreman.
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MATERIAL SAFETY DATA SHEETS (MSDS): The MSDS is the primary means we
will use to convey the necessary information about the hazards of the substances
we use. The manufacturers and importers are responsible for providing us with the
MSDS. The manufacturer must provide us with adequate information to use the
substance safely.

PHYSICAL AND HEALTH HAZARDS OF THE HAZARDOUS SUBSTANCE(S)
USED

Employees are to be trained specifically about the hazards of the substances in their
work areas. This may be done by specific Hazardous Substance(s) or by categories
of hazards, but in any case, the employee is to be aware that information is available
on the specific hazards of individual Hazardous Substances through MSDSs.

Employees may be trained using the common type or generic chemical group or by
reviewing the specific MSDS as long as the training includes the following
information:

1. Measures to protect employee from the hazards (i.e., work practices,
engineering controls and the use of personal protective equipment).

2. The physical and health hazards of the Hazardous Substance(s).
3. Detection of release of the substance; emergency and first aid procedures.

EXAMPLE OF GENERAL HAZARDOUS SUBSTANCE GROUP TYPE TRAINING
Product/Chemical Group: Hydrocarbon Solvents.

Health Effects — Effect of Overexposure: High concentrations of solvent vapors
are irritating to the eyes, nose, throat and lungs, may cause headaches and
dizziness and sleepiness. Even higher levels may cause unconsciousness and may
have other brain and central nervous system effects.

Prolonged or repeated liquid contact with the skin may cause defatting of the skin,
leading to dryness, possible irritation and dermatitis (reddening and inflamed skin).
Some solvents are absorbed right through the skin and the health effects are just as
if the solvent vapor was inhaled.

Each organic solvent’s possible long term health effects will vary; however,
prolonged solvent exposures are related to possible liver, kidney and central
nervous system and brain damage (NOTE: THE VARIETY OF SOLVENT TYPES
SHOULD BE REVIEWED).

Physical Hazards: Hydrocarbon solvents are flammable and combustible and
represent fire and explosion hazards if the materials are not handled correctly.
Hydrocarbon solvents are generally stable and will not react violently with water.
Review the MSDS section on Fire and Explosion Hazard information. Most solvents
will vaporize rapidly and become airborne.
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Detection of Release: Odor — Solvent vapor may produce an odor or cause your
nose or eyes to be irritated, but do not depend on odor to warn you. Odor
thresholds (lowest level that can be detected) for most solvents vary widely from
person to person. Also, some solvents produce “olfactory fatigue” - the rapid loss of
ability to smell the odor. However, odor can warn you of exposure to some solvents
(confirm this with industrial hygiene monitoring).

Appearance — Most solvent vapors are invisible so do not rely on appearance to
warn you for exposure.

Instrumentation — A variety of industrial hygiene instruments can be used to
measure employee exposure. This equipment should be operated only are qualified
personnel.

Emergency Response — For Flammable Solvents: If the material is spilled or
leaks, shut-off and eliminate all sources of ignition. Recover the free product by
adding absorbents to the spill. Minimize breathing vapors and skin contact.
Ventilate the area by opening windows and doors. Follow the established
hazardous waste disposal procedures.

Exposure Control: Protective Equipment, Engineering Controls and Proper Work
Practices:

e Protective Equipment — Use chemical-resistant gloves, aprons or clothing if
prolonged or repeated skin contact may occur. Use splash goggles and face
shield when eye or face contact may occur. Use approved respiratory
protective equipment as established by our Safety Program (NOTE: if
needed, a review of the respiratory protective program may be appropriate).

e Engineering Controls/Work Practices — Ventilation is to be used when it is
necessary to prevent build-up of vapors from both a health or fire and
explosion concern. Keep containers closed when not in use. Do not handle
or store near heat or sources of ignition or strong oxidants. No smoking,
burning or welding is permitted near the flammable vapors. Use the bonding
and/or grounding system when transferring materials. Most solvents will
vaporize rapidly and become airborne.

APPROPRIATE EMERGENCY AND FIRST AID PROCEDURES

Eye contact — If splashed into the eyes, flush with water for 15 minutes or until
irritation subsides. If irritation continues, call a physician.

Skin contact — In case of skin contact, remove any contaminated clothing and wash
skin thoroughly with water and soap.

Inhalation — If overcome by vapors, remove from exposure and call a physician
immediately. If breathing is irregular or has stopped, start resuscitation.

Ingestion — If ingested, DO NOT induce vomiting, call emergency medical aid
immediately.
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HAZARD COMMUNICATION TRAINING

Date:

| have received hazard communication training as described in the URS Corporation

Hazard Communication Program.

Employee Name (Print) Employee Signature

Employee Number

| hereby certify that the above named employees have been provided with hazard

communication training.

Supervisor/Instructor's Name Supervisor/Instructor’s Signature
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HAZARDOUS PROPERTIES OF CHEMICALS TRAINING

Chemicals are a part of every aspect of our lives. A minute does not go by that we
do not use something that contains chemicals, or chemicals were used in the
manufacturing process. The chemicals you use in the work place only present
potential health and physical hazards when they are mishandled, improperly used,
incompatible mixtures combined, improperly stored or labeled.

Depending upon the chemical and the level of exposure, health hazards can vary
from minor skin irritations to serious chemical burns, nerve damage, different forms
of cancer and even death. Physical damage may include fires, explosions, property
and environmental damage.

Hazard awareness is recognizing and understanding the potential injuries and
illnesses or physical damage the chemicals can cause. The communication of this
information is essential for your being aware of, understanding and respecting the
potential hazards. This knowledge is important for the decisions you make
concerning how you use the chemicals and the safe work practices you follow.

Remedial action response personnel may be exposed to a number of substances
that are hazardous because of their properties. These properties can be
summarized into three broad categories:

a. physical/chemical
b. biological
c. radiological

It should be noted that many hazards may be present at any one time. Itis
important to understand the fundamentals of each of these properties and their
relationships so that effective safety practices may be employed to reduce the risk to
the public and remedial response personnel. Some hazards that may be
encountered at this work site are toxic substances, flammable materials, explosive
materials, corrosive materials, biological agents, excessive noise, heat or cold
stress, oxygen deficient work areas, and radioactive materials.

PHYSICAL/CHEMICAL PROPERTIES

Physical hazards. Chemical compounds possess inherent properties, which
determine the type and degree of the hazard they represent. Evaluating risks of an
incident depends on understanding these properties and their relationship to the
environment.

a. Solubility. The ability of a solid, liquid, gas or vapor to dissolve in a solvent is
solubility. An insoluble substance can be physically mixed or blended in a
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solvent for a short time but is unchanged when it finally separates. The
solubility of a material is important when determining its reactivity, dispersion,
mitigation and treatment.

. Density. The density of a substance is its mass per unit volume, commonly
expressed in g/cc.

. Specific gravity. Specific gravity is the ratio of the density of a substance to
the density of water. If the specific gravity of a substance is greater than 1 it
will sink in water. The substance will float in water if its specific gravity is less
than 1.

. Vapor density. The vapor density is the density of a gas compared to the
density of air. If the density of a gas is greater than that of air then the gas
will tend to pocket and settle into the lowest points. If the vapor density is
close to air or lower than air then the gas will disperse. If the vapor or gas
displaces oxygen in the low spots then it can become an asphyxiant problem.
If the gas or vapor is an explosive, when it pockets it will become an explosive
hazard.

. Flashpoint. If the ambient temperature in relation to the material of concern is
right, then it may give off enough vapor at its surface to allow ignition by an
open flame or spark. The minimum temperature at which a substance
produces sufficient flammable vapors to ignite is its flashpoint. If the vapor
does ignite, combustion can continue as long as the temperature remains at
or above the flashpoint. The relative flammability of a substance is based on
its flashpoint. An accepted relation between the two is:

Highly flammable: Flashpoint <100°F
Moderately flammable: Flashpoint >100°F & <200°F
Relatively inflammable: Flashpoint >200°F

Chemical Hazards. Hazardous conditions that may exist because of the
chemical nature of substances may be summarized as fire hazards, explosive
hazards, corrosive hazards, and chemical reactivity.

Fire Hazards

a. Combustibility: Combustibility is the ability of a material to act as a fuel, that

is, to burn. Materials that can be readily ignited and sustain a fire are
considered to be combustible, while those that cannot are called
noncombustible. Three elements are required for combustion to occur: fuel,
oxygen, and heat. The concentration of the fuel and the oxygen must be
high enough to allow ignition and maintain the burning process. Combustion
is a chemical reaction that requires heat to proceed. Heat is supplied by the
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ignition source and is maintained by the combustion, or it must be supplied
from an external source. The relationship of these three fire components can
form a triangle. If one leg of the triangle is removed, then the fire can be
extinguished. For example, water applied to a fire removes the heat, thereby
extinguishing the fire. When a material generates enough heat by itself to
self-ignite and combust, spontaneous combustion occurs, either as a fire or
explosion (e.g., diesel greater than 140 degrees Fahrenheit is combustible.)

. Flammability: Flammability is the ability of a material (liquid or gas) to
generate a sufficient concentration of combustible vapors under normal
conditions to be ignited and produce a flame. It is necessary to have a proper
fuel-to-oxygen (oxygen) ratio (% fuel in air) to allow combustion. A flammable
material is considered highly combustible if it can burn at ambient
temperatures. But a combustible material is not necessarily flammable
because it may not be easily ignited or the ignition maintained. Pyrophoric
materials will ignite at room temperature in the presence of a gas or vapor or
when a slight friction or shock is applied.

The substances listed below are easily ignited (pyrophorics), require little
oxygen to support combustion, have low flammability limits and explosive
limits and a wide flammable and explosive range.

Flammable liquids Flammable solids
Aldehydes Phosphorus
Ketones Magnesium Dust
Amines Zirconium Dust
Ethers Titanium Dust
Aliphatic Hydrocarbons Aluminum Dust
Aromatic Hydrocarbons Zinc Dust

Alcohols

Nitroaliphatics

Water Reactive Flammable Solids Pyrophoric Liquids

Potassium Organometallic compounds
Sodium Dimethyl Zinc
Lithium Tributyl Aluminum

Some of the hazards related to fires and explosions can cause physical
destruction due to shock waves, heat, and flying objects. Secondary fires can
be created as well as other flammable conditions. Toxic or corrosive
compounds may also be released to the surrounding environment as well.

Explosives

An explosive is a substance, which undergoes a very rapid chemical
transformation producing large amounts of gases and heat. The gases
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produced, for example, nitrogen, oxygen, carbon monoxide, carbon dioxide, and
steam, due to the heat produced, rapidly expand to velocities exceeding the
speed of sound. This creates both a shockwave (high pressure front) and noise.
The main categories of explosives are listed below.

High or detonating — produces a shock wave followed by combustion.

Primary high explosive — detonation occurs in a short time. Examples: lead
azide, mercury fulminate, and lead styphnate.

Secondary high explosive — needs a booster to detonate. Examples: Tetryl,
cyclonite, dynamite and TNT

Low or deflagrating — Explosive rate very fast. Combustion followed by a shock
wave. Examples: smokeless powder, magnesium, and molotov cocktail.

Corrosive Hazards

Corrosion is a process of material degradation. Upon contact, a corrosive
material may destroy body tissues, metals, plastics, and other materials.
Corrosivity is the ability of material to increase the hydrogen ion concentration of
a material or to transfer electron pairs of or from itself or another material. A
corrosive material is a reactive compound or element that produces a destructive
chemical charge in the material it is acting on. Common corrosives are:

Halogens Acids Bases (Caustics)
Bromine Acetic acid Potassium Hydroxide
Chlorine Hydrochloric acid Sodium Hydroxide
Fluorine Hydrofluoric acid
lodine Nitric acid

Sulfuric acid

Skin irritation and burns are typical results when the body contacts an acidic or
basic corrosive material.

The measure of an acid or a base is the pH scale. The pH scale ranges from 0
to 14 with a pH <7 being acidic and a pH>7 being basic. The lower the pH of the
acid the more acidic is the material, and the higher the pH of the base the more
basic the material. A pH of 7 is considered neutral.

Chemical Reactivity

a. Reactivity hazards. A reactive material is one that undergoes a chemical
reaction under specified conditions. Generally, the term “reactive hazard” is
used to refer to a substance that undergoes a violent or abnormal reaction in
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the presence of water or under normal ambient atmospheric conditions.
Among this type of hazard are the pyrophoric liquids that will ignite in air at or
below normal room temperature in the absence of added heat, shock, or
friction, and the water-reactive flammable solids that will spontaneously
combust upon contact with water.

The most common reactive mixture in construction is found in gas welding or
brazing. Acetylene gas mixes with oxygen to provide an extremely powerful
reaction in the form of a very intense flame.

b. Compatibility. If two or more hazardous materials remain in contact

indefinitely without reaction, they are compatible. Incompatibility, however,
does not necessarily indicate a hazard. For example, acids and bases (both
corrosive) react to form salts and water, which may not be corrosive.

The compatibility of materials must be determined before the materials are
used or stored. Some examples of incompatibilities are sulfuric acid and
plastics (toxic gas or vapor is produced), acids and metal (flammable gas or
vapor is produced), chlorine and ammonia (chlorine gas is created, toxic gas).
There are many other incompatibilities that may be found. Check to make

sure that the materials used for a project are compatible.

All of the hazards listed above will be found on the material safety data sheet
(MSDS). The MSDS is a short technical report that provides you with the known
hazards of a specific material. The MSDS explains how to properly use the
material, handle any problems related to the material and how to store the
material. Know what the MSDS says for the materials that you work with.

All materials should have a label on them. This is the first and easiest place to
look to see if a material is hazardous. Labels should tell you any precautions that
must be taken when handling the material. Read the label on the materials that
you use and abide with the cautions and warnings. If a material is not properly

labeled, notify your supervisor so that the problem is corrected.

BIOLOGICAL HAZARDS

Biological agents are living organisms that can cause sickness or death to exposed
individuals. Biological hazards can cause infection or disease to persons who are

exposed.

Biological hazards may involve plants or animals including microorganisms.
Biological hazards, such as disease causing agents, may be present at a hazardous
waste site or involved in a spill. Like chemical hazards, they can be dispersed
throughout the environment via wind and water.
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Many biological agents require a carrier to inoculate a person. For instance, rabid
rodents at a landfill may be a biological hazard. Deer carry ticks that may have
Rocky Mountain Spotted fever; prairie dogs will not.

The same personnel protective requirements for a response to a chemical hazard
apply to biological hazards. Body coverings and respiratory protective equipment
might have to be utilized. Especially important is the need to maintain personnel

cleanliness. Before eating, drinking or smoking residual contamination should be
washed off.

BIOHAZARDS

Biohazard training will be provided to employees as per the blood borne pathogen
program on biohazardous materials.

HAZARDOUS MATERIAL PROTECTION
The routes of exposure for hazardous materials include the following:
e Inhalation — Breathing contaminated air (e.g. welding fumes.)

e Skin Absorption — Contact with harmful liquids, gases, solids or contaminated
clothing, equipment, medications, cosmetics, etc. A good example is
solvents. Materials can also enter through an open wound.

e Ingestion — Eating or drinking contaminated foods, water or medications.

(Remember food and cigarettes can become contaminated by your unwashed

hands, gloves, equipment. Good hygiene practices are very important.)

¢ Injection — A contaminated material can be injected into some part of the
body.

Protection from potentially hazardous materials include the following:

e Use good personal hygiene. This is the simplest control measure to chemical

hazards.

e Know what protective equipment is required for the specific job you are doing.

Ask your supervisor what risks you might encounter and what hazardous
substances you are working with.

¢ Know what potential explosive and or flammable conditions may exist with the

job you are doing.

e Have all confined spaces checked for explosives, hydrogen sulfide, carbon
monoxide, and oxygen deficiency. Know what hazards are involved with
confined spaces.

e Know where emergency equipment is located and how to use it. For example

know where the nearest fire extinguisher is from your work area.
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e Know the standard operating procedures for rescue and emergency
situations.

e Know the proper method for decontamination when working with hazardous
materials.

¢ Use the buddy system when at all possible. Keep communication lines open
when working with hazardous materials.

e Stay out of contaminated areas if you are not properly trained, equipped, or
authorized to enter. Do not take chances with life-threatening materials or
situations.

PERSONAL PROTECTIVE EQUIPMENT

Different types of protective equipment will be required depending on the substances
to be handled, the existing conditions, and the particular situation. Personal
protective equipment includes a variety of special suits, hard hats, goggles, face
shields, aprons, boots, gloves, and respirators. Each is designed to protect you from
certain hazards. It is important for you to know the advantages and disadvantages
of all the equipment you may use or need. Use all equipment as instructed and
follow all written procedures for the specific equipment.

STANDARD OPERATING PROCEDURES FOR EMERGENCY SITUATIONS

Standard operating procedures exist for any unexpected event such as an accident,
fire, explosion, etc.

If you know or suspect that you have been contaminated with a hazardous
substance, TELL YOUR SUPERVISOR. You should know the general symptoms of
over-exposure to toxic substances. These include:

Irritation of skin, eyes, nose, throat, or respiratory tract
Changes in complexion or skin discoloration
Headache

Difficulty in breathing

Nausea

Dizziness or light-headedness

Excessive salivation (drooling)

Lack of coordination

Blurred vision

Cramps and/or diarrhea

Changes in behavior patterns

You should know the location of emergency eyewash and shower facilities.

11
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Before you enter, and periodically while you are working in confined spaces such as
tanks, crawl spaces, ditches, etc., the air in the space should be tested by a qualified
individual for oxygen content, explosive levels, gases, and contamination of
hazardous materials.

Understand the site emergency response procedures and know the locations of
response equipment before the need arises. If you must rescue someone, use
proper precautions and protective equipment. DO NOT BECOME A CASUALTY
YOURSELF. Move the affected person from the hazardous exposure if possible.
Get help and follow emergency rescue procedures.

For spills and leaks of hazardous materials limit the leak or spill as quickly as
possible. Small spills should be cleaned up immediately. If a valve must be closed
to prevent a spill from continuing then do so. If the spill is large, or your skin, eyes or
clothing are contaminated, leave the work area immediately. Wash eyes, skin, and
clothes off with lots of water to remove the material. Get to fresh air. Notify your
foreman or supervisor as soon as it is safe for you to do so. Unless you have
special training and the proper protective equipment, do not try to clean up large
spills yourself.

If a corrosive material is splashed in your eyes or on your skin and clothes, deal with
it immediately. Wash the affected area with plenty of water (at least 15 minutes with
a continuous stream). Remove any contaminated clothing. Get to fresh air if you
feel burning in the nose, throat or lungs. Do not vomit if you have swallowed a
corrosive material. Drink large quantities of water to dilute the material, and seek
immediate medical attention.

EXAMPLES OF HAZARDOUS MATERIALS POSSIBLY FOUND ON SITE
SOLVENTS

Solvents are among the most common toxic materials in the workplace. Many
processes, mixing and cleaning, use or give off solvent vapors. They are also used
as thinners in paints and adhesives. Solvents vary in their toxicity from practically
non-toxic materials such as the alcohols, ketones, halogenated solvents, to the very
toxic such as dimethyl acetamide, methyl acrylate and other materials. Some
solvents are also flammable or reactive.

Solvents can cause irritations to the eyes and skin when in high concentrations.
Most will dissolve the protective layer of oils on the skin and leave it looking white in
the small cracks. They should never be used to clean the skin; if there is a problem
with contamination, some form of glove or barrier cream should be used to protect
the skin. The early signs of overexposure often include headaches, dizziness,
nausea and other related symptoms.

12
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METALS AND SOLID PARTICULATES
Examples: Babbitt metal, cadmium, galvanized metal, lead, manganese, nickel, zinc

Metals and other particulate solids can be toxic and are usually given off when
welding or grinding. Some, like gypsum dust are only nuisance dusts, while others,
like zinc fume from welding cause flu-like symptoms. Others, like asbestos have
been linked to cancer and other chronic diseases. Dusts can irritate the skin and be
ingested with food, drinks or smoking materials if they aren’t washed off the hands
and removed from clothing. They may also be carried home to family members and
cause problems there if they are not washed off before leaving the work area.

When the welding, brazing, grinding or cutting of metal is performed, care should be
taken to avoid breathing the fumes or dusts. Local exhaust ventilation should be
used to reduce your exposure. If fumes and dust cannot be controlled with exhaust
ventilation, appropriate approved respirators should be used. Approved safety
goggles and gloves should be worn when working with metals. Gloves may be
necessary to prevent skin sensitization and dermatitis.

ACIDS

Examples of acids found on URS Corporation sites are sulfuric acid (used in water
treatment plants and found in batteries), hydrochloric acid, and nitric acid. Acids are
considered corrosives and cause material degradation. Acids destroy tissues,
metals and other materials. Acids can cause skin irritations in the form of rashes or
other types of dermatitis, and more severe problems such as skin or eye burns.
When working with acids proper eye and face protection should be worn as well as
hand protection.

LUBRICANTS, COOLANTS AND MACHINE OILS

Lubricants, coolants and machine oils are common in construction sites. There are
three types: petroleum based (straight oils), water based, and synthetic fluids that
contain no oils. Many cutting oils contain additives to inhibit corrosion, prevent
bacterial growth and permit high temperature operation. The fumes and mist from
cutting operations can be irritating to the eyes and lungs. Skin exposure can result
in acne-like conditions and can cause other problems. Avoid breathing mist and
fumes and use gloves and aprons to minimize contact with materials.

GASES

Examples: Acetylene, ammonia, carbon dioxide, carbon monoxide, freon, oxygen,
hydrogen, liquefied petroleum gas, propane

13
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Gases present a range of problems. Some, like nitrogen, are simple asphyxiates.
They prevent the body from getting enough oxygen by displacing it from the air
stream. Some are chemically hazardous, like carbon monoxide, or nitrous oxide,
which cause poisoning of the body systems. Some are very toxic, like arsine and
phosphine. Some are very reactive and should be dealt with in very careful
manners. Other gases, like hydrogen, oxygen and acetylene are explosives and
must be treated with great care. Chains and stands should secure all compressed
gas cylinders at all times, and only the proper fittings should be used. Liquefied and
petroleum gases are extremely flammable and considered simple asphyxiates.

PLASTICS, EPOXIES AND POLYMERS

Plastics, epoxies and polymers are a growing group of industrial chemicals.
Materials such as polystyrene, polypropylene, acrylates, vinyl, and polyurethane are
but a few. Although most of these materials are not toxic in their final form, where
they are being molded, extruded, laid up, there can be significant hazards. When
burned, these materials can be very hazardous.

CLEANERS

Cleaners contain acid, alkalis, aromatics, surfactants, petroleum products, ammonia
and hypochlorite. Because of these ingredients these materials are considered to
be irritants, and can be harmful to you if swallowed or inhaled. Many may cause
eye, nose, throat, and skin and lung irritation. Some cleaners are flammable and
burn easily. Others may be caustic or corrosive and cause severe skin burns.
Because many cleaners used in the job area are consumer products commonly
found in our homes, you may underestimate the hazard they pose. Protect yourself
from these hazards by reading the labels and following the recommended
precautions. Wear gloves and eye protection. Avoid inhaling the vapors and mists.
Wash your hands and face thoroughly before eating, drinking or smoking.

Specific emergency procedures for each chemical will be detailed on that cleaner’s
material safety data sheet. In general, if a cleaning chemical gets into your eyes,
flush the eyes with clean running water for at least 15 minutes, then seek medical
attention. If the chemical gets on your skin, wash the area of contact and seek
medical attention.

Do not mix two cleaning chemicals together, unless specifically told to do so by your
supervisor. For example, the dangerous gas, chlorine, will be created if you mix
bleach and ammonia or bleach and drain cleaner together.

Examples: Abrasive cleaners, bleach, drain cleaner, general purpose cleaning

spray, germicide, and glass cleaner, metal cleaner, rug and upholstery cleaners,
stain remover.

14
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FUELS
Examples: Diesel oil, gasoline, propane, kerosene

The primary hazard posed by fuels is obviously, fire. Fuels are either flammable or
combustible. Whether flammable (a material which is easily ignited and burns with
extreme rapidity) or combustible (a material capable of fueling a fire), they should be
handled with care.

Proper storage and transport of fuels in approved, self-closing, safety containers is
extremely important and should be strictly adhered to at all times. When filling
portable containers with flammable materials they should be properly grounded and
bonded to the container to prevent ignition from static electricity.

Store gasoline in containers marked “gasoline”. Store kerosene in containers
marked “kerosene”. Never use kerosene containers for the transport or storage of
gasoline.

Excessive skin contact with fuels can result in dermatitis. Some petroleum products
have been shown to cause skin tumors. Inhalation of fuel vapors over a long period
of time can cause central nervous system depression, and may aggravate any
existing respiratory problems that may exist. Ingestion of fuels can cause poisoning.
Do not induce vomiting. If fuels get in your eyes, rinse with clean water for at least
15 minutes and seek medical attention.

LABELING

Proper labeling of all chemical containers is another excellent control measure to
chemical hazards. Container labels give the name of the chemical in the container,
the name/address of the manufacturer and a hazard warning statement and/or
graphic hazard statement that warns you of possible dangers. Read the label on all
materials with which you work.

Examples of hazard warning statements:
e Danger, will cause death if swallowed
e Warning, causes eye irritation, harmful if swallowed
e Caution, avoid contact with skin and avoid breathing of vapors

Labels and their warnings should be taken seriously since they provide you with the
first clue to the hazards posed to your health and safety. They also give information
on personal protective equipment required, emergency response and first-aid steps
in case of an exposure, proper procedures in case of a spill and emergency phone
numbers.

15
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MSDS

Material safety data sheets, if read and followed, are a powerful means of controlling
chemical exposures. Chemical manufacturers are required to provide MSDSs for
the chemicals they produce or import. The purpose of the MSDS is to communicate
information on the recommended safe use and handling procedures for that
chemical.

MSDS may look different, yet the Occupational Safety and Health Administration
(OSHA) requires that all MSDS must provide certain categories of information about
the chemical substance or mixture:

Material identification (physical and chemical)
Hazardous ingredients

Emergency and first aid procedures
Recommended control measures

Physical and health hazards

Safe handling procedures

Date of preparation/revision

Manufacturer’'s name, address, and phone number
Primary routes of entry

National Toxicological Program (NTP) or Annual Report on Carcinogens from
the International Agency for Research on Cancer

16
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MATERIAL SAFETY DATA SHEETS
THEY ANSWER YOUR QUESTIONS ABOUT THE CHEMICALS YOU WORK WITH

17
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HAZARD COMMUNICATION TRAINING QUESTIONS

NAME: LOCATION:

1. Container labels must:

A. Give directions to the manufacturing plant.

B. Give price of the product.

C. Notify the user of the physical and health hazards.
D. Provide translation in Spanish.

2. Whatis a MSDS?

A. Main Statistical Data Service.
B. Material Safety Data Sheet.

C. New accident reporting system.
D. Both AandC.

3.  What are the requirements of the Hazard Communication Standard?

Chemical inventories.

Container labeling.

Negotiations for purchase price of chemicals.
MSDSs.

Employee Training.

All of the above except C.

Tmoow>

4. What is one way to determine if a chemical has been spilled or released
in your work area?

A. When you smell something out of the ordinary.

B. By reading the MSDS and being knowledgeable of the chemical appearance and
odor.

C. Call somebody.

D. Both A&B.

5.  How can you protect yourself from chemical exposures?

A. Personal protective equipment and proper work practices.
B. Stay upwind of vapors and gases.

C. Use proper ventilation.

D.  All of the above.

6. What are the main examples of chemicals found on site?
A. Solvent, fuel, metals, lubricants, gases.
B. Toxic, flammable, corrosive, reactive, pressurized.
C. Physical properties and health effects.
D. The good, the bad and the ugly.

7. New and transferred employees must be trained on the hazards of their new work area.

A. True
B. False

18
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10.

11.

12.

13.

14.

15.

A MSDS provides what?

A. Supervisor guide to acid unloading.

B. Engineering data.

C. Health, safety and first-aid information.
D. Chemical process checklist.

Where is your site-specific Hazard Communication program located?

A. Accident Prevention Manual.
B. Employee Handbook.

C. Budget Manual.

D. MSDS Book.

A new chemical used in your area is always considered a new hazard.

A. True
B. False

If a MSDS is not available for the chemical you are using, you should?

Notify your supervisor.

Call the manufacturer.

Contact the Safety Department.
Nothing, most chemicals are safe.
Both A & C.

moowy

Labeling systems use words, graphics, geometric shapes, and colors to warn you of
any possible danger to your health and safety, and to tell you about safe work practices
you need to follow when handling chemicals.

A. True
B. False

A flammable chemical is a liquid with a flashpoint:

A. Of 2,000 degrees Fahrenheit
B. Below 100 degrees Fahrenheit
C. Atfreezing

D.  All of the above

Using the ANSI labeling system, which represents the most serious hazard?
A.  Caution
B. Warning
C. Danger
D. Beware

Chemicals can enter the body through:
Breathing them in

Contact with body openings
Both A and B

None of the Above

cowp>
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16.

17.

18.

19.

20.

21.

22.

23.

If you are not familiar with a chemical, you should check the Material Safety Data
Sheets.

A. True
B. False

A primary/original container label for a chemical must include:

A. The chemical name

B. The chemical manufacturers or importer’'s name and address
C.  Warnings of its hazardous content

D.  All of the above

A container label should be checked only if you do not know the contents of the
container.

A. True
B. False

If a label is torn or missing, you should report it right away to the proper personnel at
your facility.

A. True

B. False

The Hazard Communication Standard is also referred to as the Right to Know
Standard.

A. True
B. False

A material safety data sheet is required for all hazardous materials in your facility.

A. True
B. False

Safe work practices require a complete understanding and respect for the potential
hazards.

A. True
B. False

The written emergency response plan contains the procedures to take in the event of
an emergency.

A. True
B. False
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HAZARD COMMUNICATION TRAINING QUESTIONS
ANSWER SHEET

Container labels must:

A. Give directions to the manufacturing plant.

B. Give price of the product.

C. Notify the user of the physical and health hazards.
D. Provide translation in Spanish.

What is a MSDS?
A. Main Statistical Data Service.
B. Material Safety Data Sheet.

C. New accident reporting system.
D. BothAandC.

What are the requirements of the Hazard Communication Standard?

Chemical inventories.

Container labeling.

Negotiations for purchase price of chemicals.
MSDSs.

Employee Training.

All of the above except C.

mmoow>

What is one way to determine if a chemical has been spilled or released in your work
area?

A. When you smell something out of the ordinary.

B. By reading the MSDS and being knowledgeable of the chemical appearance and
odor.

C. Call somebody.

D. BothA&B.

How can you protect yourself from chemical exposures?

A. Personal protective equipment and proper work practices.
B. Stay upwind of vapors and gases.

C. Use proper ventilation.

D. All of the above.

What are the main examples of chemicals found on site?

A. Solvent, fuel, metals, lubricants, gases.

B. Toxic, flammable, corrosive, reactive, pressurized.
C. Physical properties and health effects.

D. The good, the bad and the ugly.

New and transferred employees must be trained on the hazards of their new work area.

A. True
B. False
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10.

11.

12.

13.

14.

15.

A MSDS provides what?

A. Supervisor guide to acid unloading.

B. Engineering data.

C. Health, safety and first-aid information.
D. Chemical process checklist.

Where is your site-specific Hazard Communication program located?

A. Accident Prevention Manual
B. Employee Handbook

C. Budget Manual

D. MSDS Book

A new chemical used in your area is always considered a new hazard.

A. True
B. False

If a MSDS is not available for the chemical you are using, you should?

Notify your supervisor.

Call the manufacturer.

Contact the Safety Department.
Nothing, most chemicals are safe.
Both A& C

moow>

Labeling systems use words, graphics, geometric shapes, and colors to warn you of
any possible danger to your health and safety, and to tell you about safe work practices
you need to follow when handling chemicals.

A. True
B. False

A flammable chemical is a liquid with a flashpoint:

A. Of 2,000 degrees Fahrenheit

B. Below 100 degrees Fahrenheit
C. Atfreezing

D.  All of the above

Using the ANSI labeling system, which represents the most serious hazard?
A.  Caution

B. Warning
C. Danger

D. Beware

Chemicals can enter the body through:
Breathing them in

Contact with body openings
Both A and B

None of the Above

cowp
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16.

17.

18.

19.

20.

21.

22.

23.

If you are not familiar with a chemical, you should check the Material Safety Data
Sheets.

A. True
B. False

A primary/original container label for a chemical must include:

A. The chemical name

B. The chemical manufacturers or importer’s name and address
C.  Warnings of its hazardous content

D. All of the above

A container label should be checked only if you do not know the contents of the
container.

A. True

B. False

If a label is torn or missing, you should report it right away to the proper personnel at
your facility.
A. True
B. False

The Hazard Communication Standard is also referred to as the Right to Know
Standard.

A.  True

B. False

A material safety data sheet is required for all hazardous materials in your facility.

A. True
B. False

Safe work practices require a complete understanding and respect for the potential
hazards.

A. True
B. False

The written emergency response plan contains the procedures to take in the event of
an emergency.

A. True
B. False
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SMS 003
Issue Date: June 1999

URS SsAFETY MANAGEMENT STANDARD
Emergency Preparedness Plans

1. Applicability

This procedure applies to the operations of URS Corporation and its subsidiary
companies.

2. Purpose and Scope

This standard establishes policy, assigns responsibilities, and provides guidance
to URS offices/field projects regarding emergency preparedness. It includes
general information on actions to be taken by URS management and employees
in the event of an emergency that may endanger life or property.

The objectives of this procedure are to:
A. Promote a fast, effective reaction in coping with emergencies.
B. Save lives, and avoid injuries and panic.

C. Restore order and conditions to normal levels with a minimum of
confusion and as promptly as possible.

3. Procedures

The associated implementing regional procedures for this standard are included
as attachments:

SMS 003 NA — North America

SMS 003 EU — UK and Ireland, Europe, and Middle East

SMS 003 AP10 — Asia Pacific
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URS SsAFETY MANAGEMENT STANDARD
Emergency Preparedness Plans

1. Applicability

This standard applies to URS Corporation and its subsidiary companies. In
addition, Energy & Construction business will operate under the organizational
structure and perform emergency operations as defined in the Energy &
Construction Emergency Preparedness/Crisis Management Plan.

2. Purpose and Scope

This standard establishes policy, assigns responsibilities, and provides guidance
to URS offices/field projects regarding emergency preparedness. It includes
general information on actions to be taken by URS management and employees
in the event of an emergency that may endanger life or property.

The obijectives of this standard are as follows:

A. Promote a fast, effective reaction in coping with emergencies.
B. Save lives, and avoid injuries and panic.

C. Restore order and conditions to normal levels with a minimum of
confusion and as promptly as possible.

3. Implementation

Implementation of this standard is the responsibility of the URS manager
directing activities of the facility or project location.

4. Requirements

A. Emergency Preparedness Plan (also known as Emergency Action Plan)
Development

1. Gather Information

Each URS office and field office must develop an Emergency
Preparedness Plan (EPP) tailored to its specific location. Office
Managers will check with their building manager or landlord
regarding evacuation procedures they may have in place and
incorporate these procedures into the EPP. Field office EPPs must
comply with client requirements and specifications. The EPP must
contain the following:

a. Reporting Procedures for Fires and Other Emergencies
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URS SsAFETY MANAGEMENT STANDARD
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Describe the procedures that personnel should follow to
report emergencies (fires, hazardous substance release,
etc.). List emergency telephone numbers for fire,
paramedics, and police. Include local prefixes on emergency
numbers, if required, such as 9-911.

b. Alarm System and Security Measures

Describe the emergency alarm system and security
measures for the building/site as applicable. Include the
description and location of fire alarm pull boxes and visual
and audible alarms, security personnel, and secured access
points. If a public address (PA) system is used to notify
occupants of emergencies, include the procedures to
activate the PA system, such as calling the receptionist or
building manager's office, and a description of the
announcements that will be made.

c. Evacuation Routes and Procedures

Develop a map or description of the evacuation routes and
emergency exits to be used. A description of the building
emergency lighting system, exit signs, and available fire
suppression systems may also be included. Evacuation
route maps may be posted in the offices. There should be a
primary and alternate evacuation route and exit from each
work area.

Describe procedures regarding the use of elevators, if
applicable. In most cases, elevator use is prohibited during
an emergency. The building manager should be consulted
for these procedures.

Include procedures to determine that no employees have
been inadvertently left behind.

d. Critical Equipment/Operations Procedures

Designate personnel responsible for shutting down critical
equipment and the procedures for doing so, if applicable.

e. Assisting Disabled Personnel

Describe the provisions that have been made for notifying
and assisting personnel with disabilities during an
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emergency. Such provisions are to accommodate personnel
in wheelchairs, those who are temporarily disabled (such as
personnel on crutches), and those with impaired vision or
hearing.

f. Personnel Accounting Procedures

Designate a primary and alternate assembly area for
personnel who are evacuating. Require sufficient distance
so that personnel will not be exposed to fire, debris, or traffic,
nor interfere with emergency responders.

Designate an individual and an alternate to be responsible
for taking a headcount in the assembly area and reporting
missing personnel to emergency responders.

Define procedures on how employees will be informed that it
is safe to re-enter the building or to leave for home.

Define emergency procedures for employees who remain on
site.

g. Rescue and Medical Duties

In some situations, URS personnel are in job positions that
require the employees to engage in firefighting, medical
treatment, rescue or other emergency response. Employees
must be properly trained to perform these functions and
must be identified in the EPP.

When applicable, include the following statement: "URS
does not expect or encourage its employees to engage in
firefighting, medical treatment, rescue, or other emergency
response. Such activities should only be performed by
properly equipped and trained emergency responders. URS
recognizes that some of its personnel may have received
training in first aid and cardiopulmonary resuscitation (CPR)
and may wish to perform these duties on injured personnel."

Require that no employees leave the facility until all
employees are accounted for.

h. Resources
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The location or project/site specific EPP must include the
name/title of staff who can respond to questions about the
plan and/or the expectations of the individual employees in
an emergency situation.

2. Develop EPPs based on the information gathered as described
previously. EPPs may be stand-alone documents for office
locations or may be included within site-specific health and safety
plans.

B. Posting

1. Post the Emergency Preparedness Plan where it is available to all
site employees.

2. Post evacuation maps at all exits and points of egress.
C. Training

1. Train all employees regarding the requirements of the
Emergency Preparedness Plan and his/her role in an
emergency situation.

2. Conduct evacuations drills at office and facility locations at
least annually.

3. Training will be conducted initially and as needed due to
changes in procedures.

D. Coordination

During development and after implementation, it is critical to work with and
coordinate emergency preparedness plan activities with local authorities,
clients, representatives, building managers, property managers, security
personnel, and designated office or project safety staff, and with local
rescue and medical facilities.

E. Visitor and Crowd Control

When an emergency occurs at URS offices or field offices, it is important
to ensure the safety of visitors or members of the public. Remember that
visitors and members of the public are probably not familiar with the
emergency procedures and may need to be escorted by URS personnel
during the emergency.
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F. Security

1. Keep visitors and unnecessary personnel from entering an office or
jobsite after an emergency has occurred.

2. Safeguard property, equipment, and/or materials during an
emergency. The in-house or contract security personnel should be
integrated into the emergency preparedness plan and their
expected response and areas of responsibility in response to
emergencies should be designated. If not, it may be necessary to
assign company employees to act as watchmen during and after
the emergency.

G. Community Relations

If an emergency at a URS office, field office, or jobsite may place a
community at risk, the appropriate local and/or community emergency
response personnel should be notified and given pertinent information on
the occurrence.

5. Documentation Summary
The following documentation will be maintained in the office/project files:
A. Emergency Preparedness Plan.
B. Evacuation maps.
C. Training records.
6. Resources

A. U.S. Occupational Safety and Health Administration (OSHA) Standard —
Emergency Action Plans — 29 Code of Federal Regulations (CFR)
1910.38

B. U.S. OSHA — Emergency Exit Routes Fact Sheet



http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9726
http://www.osha.gov/OshDoc/data_General_Facts/emergency-exit-routes-factsheet.pdf
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URS SAFETY MANAGEMENT STANDARD
Confined Space Entry

1. Applicability

This standard applies to URS Corporation and its subsidiary companies where
confined space entry operations are performed by URS or any contractor and/or
subcontractor on URS projects.

2. Purpose and Scope

The purpose of this standard is to protect personnel from the hazards associated
with confined space entry.

A confined space is defined as follows:

A. ltis large enough and so configured that personnel may bodily enter and
perform assigned work.

B. It has limited or restricted means for entry or exit.
C. ltis not designed for continuous occupancy.

A non-permit space is a confined space that presents no existing or potential
hazards, nor will the work performed or natural environment therein create a
hazardous condition.

A permit-required space is a confined space that may present one or more
potential hazards. A permit-required space may be changed to a non-permit
space if all known and potential hazards are eliminated.

An alternate entry space is a confined space that was initially classified as a
permit-required confined space, but has atmospheric hazards that can be
completely controlled only through ventilation.

Entry into a non-permit, permit-required, or alternate entry confined space occurs
whenever any body part crosses the plane of entry of the space. Note: All
confined spaces will be considered to be permit-required spaces until further
investigation reveals the nature and extent of the hazards.

3. Implementation

Implementation of this standard is the responsibility of the URS manager
directing activities of the facility, site, or project location.
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4. Requirements

A. Determine whether a confined space is present and, if so, whether entry is
required. Where a confined space has been identified but will not be
entered, take positive measures to prevent entry, including setting up
barriers and posting signs and warning labels.

B. Where confined spaces are present and must be entered, determine the
type of confined space present. A decision flow chart to assist in
determining the type of confined space present is provided in
Supplemental Information B.

Determining the type of confined space will require a thorough evaluation
of the actual and potential hazards associated with the confined space.
Common hazards associated with confined space entry include, but may
not be limited to, atmospheric hazards, thermal hazards, chemical
hazards, mechanical force, electrical hazards, and engulfment. Refer to
Supplemental Information A for definitions of common confined space
terminology, including hazards.

C. Permit-Required Confined Space Entry
1. Requirements of the Entry Supervisor:

a. Conducts an assessment of confined space locations within
the facility, gathering information about the spaces within the
project boundaries. When the project is located within the
boundaries of a client site, the Entry Supervisor will contact
the facility representative to gather information about the
confined space and to determine whether the facility has any
entry requirements that must be followed.

b. Performs a hazard evaluation using the Confined Space
Entry Permit — Attachment 010-1 NA. More detailed
discussion of hazard assessment criteria is provided in
Supplemental Information C.

c. Assesses whether those hazards that create the permit-
required confined space can be eliminated without
necessitating employee entry into the space. By eliminating
hazards that are immediately dangerous to life or health,
administrative and rescue requirements are lessened and
risk to workers is reduced.

d. Determines rescue requirements for the space.
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e.

Arranges for Authorized Entrants, Attendants, and rescue
service personnel, where required.

Identifies all equipment necessary for the job. This may
include the following:

i. Testing and monitoring equipment.
ii. Ventilating equipment.

iii. Communications equipment.

iv. Personal protective equipment.

v. Lighting.

vi. Barriers and shields to protect entrants from external
hazards.

vii. Equipment necessary for safe ingress and egress.
viii. Rescue and emergency equipment.

ix. Any other equipment required for safe entry and exit
from the confined space.

Obtains all equipment and verifies that it is functional.

Coordinates confined space entry activities with other onsite
contractors who may be affected by the entry and provides
them with a copy of this written program.

Cancels the entry and the permit in the event of an
emergency or permit expiration.

2. Space Isolation

a.

Verify that the confined space is emptied, purged, flushed,
ventilated with air, or otherwise made free of hazardous
substances.

Isolate the confined space as described on the permit.
Isolation procedures typically include disconnection or
blocking of lines, pipes, or other material conveyances to or
through the confined space that may be carrying fuels,
liquids, or gases.
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c. Isolate and lockout/tagout all forms of potential energy inside
the confined space, including the following:

i. Electrical.
ii. Mechanical.
iii. Thermal.
iv. Pneumatic.
v. Hydraulic.

d. Develop alternate procedures for protection of entrants for
lines that may not be controlled (e.g., lines through storm
water or sewer vaults).

e. Open the entry point to the confined space.

f. Provide barricades and post the entrance of the space with a
sign stating "Danger Confined Space Do Not Enter" or
equivalent wording.

3. Electrical Equipment

a. Provide electrical equipment that meets the electrical
classification of the area. Refer to SMS 012 — Electrical
Safety, for additional information.

b. Route all portable electrical equipment through ground fault
circuit interruption (GFCI) devices.

4. Atmospheric Tests

a. Calibrate monitoring equipment before and after sampling
and record information.

b. Make initial atmospheric tests of the space with the
ventilation OFF.

c. Attach extension probes or lengths of silicone or similarly
inert tubing material to the monitoring equipment to reach
the bottom of the space. For horizontal spaces, the probe
may need to be attached to a pole.
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d.

Take atmospheric measurements in several locations
(bottom, middle, top, corners), allowing extra response time
from the instrumentation to register, especially if a tubing
extension is used.

Consult the monitoring equipment’s operating manual to
determine the additional response time required.

Obtain readings for oxygen first, followed by %Lower
Explosive Limit, (%LEL) then for other contaminants of
concern (if applicable).

Record all results on the permit, and sign and initial where
indicated.

Determine whether acceptable entry conditions exist with
respect to oxygen, %LEL, and other hazardous
atmospheres.

If unacceptable entry conditions are indicated, correct the
limiting condition.

If acceptable entry conditions exist, determine times that the
monitoring will be repeated or determine whether continuous
monitoring will be needed.

Monitor continuously for oxygen and %LEL if hot work will be
performed in the space.

5. Ventilation

a.

Open as many openings as possible in the space to aid in
cross ventilation.

Never ventilate confined spaces with oxygen.

Ensure that air supply for the ventilation equipment
originates from a clean source.

Provide five (5) air changes per hour or at least 10,000 cubic
feet/minute (cfm) for large spaces.

If a generator is used to provide power, be sure that the
exhaust does not enter the space. Carbon monoxide
monitoring may be required.
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f.

Place blower ductwork such that it does not create a hazard
by impairing the line of vision of attendants observing space
entrants or by blowing contaminants to other workers.

Provide at least 2,000 cfm of active exhaust ventilation for
each welder or torch operating under a Hot Work Permit
within the space.

. Use fire/explosive proof ventilating equipment that is in

compliance with National Fire Protection Association (NFPA)
70, Articles 502 and 503, as applicable when exhausting
flammable gases, vapors, and dusts from confined spaces.

6. Authorizing the Permit

a.

d.

The Entry Supervisor personally inspects the work area and
signs the permit after confirming that all necessary
precautions have been taken and all relevant information
concerning the entry parameters is documented on the
permit.

Conduct a briefing informing all entrants and attendants of
conditions in the space.

Require entrant(s) and attendant(s) to each print their names
and sign the permit.

Affix the permit to a location near the space entrance.

7. Entry Operations

a.

d.

Prohibit entry when oxygen-deficient or flammable
atmospheres are detected in the space.

Limit entry to Authorized Entrants listed on the permit and
only for the purpose stated on the permit.

Require entrants to follow all requirements listed on the
permit.

Attach a body harness, if required, to a lifeline. Attach the
other end of the lifeline to a fixed point or to a mechanical
lifting device outside the space at all times the entrant(s) is in
the space.
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e. Require that the attendant or attendants remain at the
entrance whenever an entrant is inside the confined space.
The attendant may not be assigned other duties that may
distract him/her from maintaining uninterrupted contact with
the entrant(s). The attendant may attend to only one
confined space entry at any one time. Each space must
have its own attendant.

f. The attendant will order entrant(s) out of the space
whenever

i. A prohibited condition on the entry permit develops.
ii. The surrounding work area becomes unsafe.

iii. Any monitoring instrumentation, rescue equipment,
ventilation, etc. becomes compromised.

iv. Possible symptoms of exposure are noted in the
entrant(s).

v. Entrant(s) expresses any type of concern regarding
the safety of the entry.

8. Rescue

a. Require non-entry rescue procedures to be used for every
entry, where feasible. Typically, non-entry rescue will
require the use of a retrieval line and full-body harness.
Mechanical extraction devices, usually consisting of a tripod,
winch, and lanyard affixed to the full-body harness, are
required for non-entry extraction of personnel from vertical
spaces more than 5 feet (1.5 meters) in depth.

b. Wristlets will not be used for non-entry rescue procedures
unless it can be demonstrated that the use of a chest or
full-body harness is not feasible or unsafe and that the use
of wristlets is the most effective alternative.

c. Contract for qualified entry rescue services. This may be
local emergency services personnel, contract rescue teams,
or response teams provided by the host facility. If response
teams are provided by the host facility, this must be noted in
the health and safety plan and agreed to by both parties.
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d. Entry rescue must be staged on site adjacent to the space
for the duration of the entry. Ensure that rescue service
personnel are provided prior access to all confined spaces to
allow for development of appropriate rescue plans and to
practice rescue operations, as needed.

e. Entry rescue personnel must be staged at the entry site any
time conditions within the confined space are or could
become immediately dangerous to life or health (IDLH).

f.  URS will not place staff at risk by allowing confined space
entry when qualified rescue teams cannot be identified.

9. When the Entry Is Complete

Cancel the permit by obtaining the signature of the entry supervisor
and recording the time and date on the permit. This should be
accomplished after the space is resealed, and signs and barricades
are removed. If the space cannot be closed until a later time,
provisions must be maintained (barricades, warning signs) to
discourage persons from entering the space.

D. Non-Permit Confined Space Entry
1. Reclassification of a Permit-Required Confined Space

a. The first step toward reclassification of a permit-required
space as a non-permit space is to eliminate all its hazards
without entering the space. If this is not practical and it
becomes necessary for an employee to enter a permit-
required space in order to eliminate its hazards, the entry
must occur in accordance with the written permit-required
confined space program.

b. If the space requires cleaning, determine whether cleaning
activities performed in the space would create a hazardous
atmosphere. Determine whether activities outside the space
would negatively affect the atmosphere inside the space. If
not, the space may be reclassified as a non-permit space.

c. Permit-required spaces with actual or potential atmospheric
hazards that can be controlled but not eliminated by
ventilation cannot be downgraded to non-permit spaces.
The control of atmospheric hazards using forced air
ventilation does not constitute elimination of those hazards
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and thus cannot be used to downgrade a permit-required
space to a non-permit space.

2. Space Reevaluation

If hazards arise within a space that had been classified as a
non-permit space, each employee in the space must immediately
exit the space. The space must then be evaluated to determine
whether it should be reclassified as a permit-required space.

3. Recordkeeping

To document that all hazards in a non-permit space are eliminated,
a Non-Permit Required Confined Space Work Form (Attachment
010-2 NA) must be completed. This form must be made available
to each employee for review and signature prior to entering the
space.

E. Alternate Entry Confined Space Criteria

Alternate procedures for entering permit-required spaces containing
atmospheric hazards can be used if it can be demonstrated that forced air
ventilation alone will control all hazards in the space.

1. Alternate Entry Criteria

a. There may be no hazardous atmosphere within the space
whenever any employee is inside the space.

b. Continuous forced air ventilation will be used, as follows:

i. An employee may not enter the space until the forced
air ventilation has eliminated any hazardous
atmosphere.

ii. The forced air ventilation will be so directed as to
ventilate the immediate areas where an employee is
or will be present within the space and will continue
until all employees have left the space.

iii. The air supply for the forced air ventilation will be from
a clean source and may not increase the hazards in
the space.

c. The atmosphere within the space will be periodically tested
as necessary to ensure that the continuous forced air
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ventilation is preventing the accumulation of a hazardous
atmosphere.

d. If a hazardous atmosphere is detected during entry:
i. Each employee will leave the space immediately.

ii. The space will be evaluated to determine how the
hazardous atmosphere developed.

iii. Measures will be implemented to protect employees
from the hazardous atmosphere before any
subsequent entry takes place.

2. Recordkeeping

Monitoring and inspection data are to be documented in writing on
the Alternate Entry Confined Space Work Form — Attachment
010-3 NA. When alternate procedures are used for entering a
permit-required space, verify that the space is safe for entry and
that all required procedures and safety measures have been taken.

F. Audits of the Confined Space Entry Standard

Annual audits of this Safety Management Standard will be conducted in
accordance with the procedures set forth in the SMS 068 — Health and
Safety Compliance Assurance.

The Project Manager, or his/her designee, will review Entry Permits (if
completed) on an annual basis (or more frequently as necessary
depending on client requirements and project duration) and document this
review by notation on the permits. The purpose of this review is to
determine compliance with this SMS and ensure that employees
performing entry operations are adequately protected from confined space
hazards.

G. Training

Require Entry Supervisors, Entrants, and Attendants to be trained prior to
the initial assignment, prior to a change in assigned duties, if a new
hazard has been created, or if special deviations have occurred.
Suggested baseline training requirements for permit-required and non-
permit spaces are provided in Supplemental Information D.

10
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5. Documentation Summary

The following documentation will be maintained in the project file:

mmo o w >

Entry Supervisor, Authorized Entrant, and Attendant qualifications.
Confined Space Entry Permits or Work Forms.

Additional Work Permits, as necessary (e.g., Hot Work).
Monitoring equipment calibration logs.

Lockout/Tagout records (if used).

Daily worker briefing records.

6. Resources

A.

o

L o m m O

U.S. Occupational Safety and Health Administration (OSHA) Standard —
Permit-Required Confined Spaces — 29 Code of Federal Regulations
1910.146

U.S. OSHA Technical Links — Confined Spaces

American National Standards Institute/American Society of Safety
Engineers — ANSI/ASSE 117.1-2003 — Safety Requirements for Confined
Space

SMS 012 — Electrical Safety
SMS 068 — Health and Safety Compliance Assurance
Attachment 010-1 NA — Confined Space Entry Permit

Attachment 010-2 NA — Non-Permit Required Confined Space Work Form

Attachment 010-3 NA — Alternate Entry Confined Space Work Form

7. Supplemental Information

A.
B.
C.
D.

Definitions

Type of Confined Space Decision Flow Chart

Confined Space Hazard Assessment Criteria

Confined Space Training

11


http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9797
http://www.osha.gov/SLTC/confinedspaces/index.html
http://webstore.ansi.org/RecordDetail.aspx?sku=ANSI%2fASSE+Z117.1-2003

Health, Safety and Environment Attachment 010-1 NA

m CONFINED SPACE ENTRY PERMIT Issue Date: October 2000

Revision 7: December 2009

Space to be Entered:

Permit No.

Location/Description:

Purpose of Entry:

Authorized Duration of Permit: Date: to:

Time: to:

PERMIT SPACE HAZARDS (Indicate specific hazards with initials.)

Oxygen deficiency (less than 19.5%)

Oxygen enriched (greater than 23.5%)

Flammable gases or vapors (greater than 10% of LEL)
Airborne combustible dust (meets or exceeds LEL)
Toxic gases or vapors (greater than PEL or TLV)
Mechanical Hazards

Electrical Hazards

Chemical Hazards

Engulfment

Other:

EQUIPMENT REQUIRED FOR ENTRY AND WORK
Specify as required:

Personal Protective Equipment:

Respiratory Protection:

Atmospheric Testing/Monitoring:

Communication:

Permits:

Rescue:

Hand/Power Tools:

Blocking/Blanking:

Other:

PREPARATION FOR ENTRY (Check after steps have been taken.)

| Notify affected groups of service interruption.

AUTHORIZED ENTRANTS (List by name or attach roster):

[ Isolation Methods [J Lockout/Tagout [] Blank/Blind
[] Purge/Clean [ Inert [ Ventilate
[] Atmospheric Test ] Barriers [] other:

[0 Personnel Awareness:

| Pre-entry briefing on specific hazards and control methods

| Notify contractors of permit and hazard conditions

[ other:

|:| Additional Notifications required:

RESCUE PERSONNEL / SERVICE RESCUE EQUIPMENT:

Phone Number:

Contact Method:

AUTHORIZED ATTENDANTS (List by name or attach roster):

Phone Number:

Contact Method:

ATMOSPHERIC TESTING FREQUENCY:

Name of Atmosphere Tester:

PERMIT CANCELLED BY (if required):
Date: Time:

Reason for Cancellation:
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Testing Result

Time

Result Result Result

(Indicate am/pm)

Oxygen (%)

Flammability (%)

H.S (ppm)

Toxic-(Specify)

Clz(ppm)

CO (ppm)

SO; (ppm)

Temperature

°‘FI'C

Other

Tester Initials

Result

Result Result

AUTHORIZATION BY ENTRY SUPERVISORS

| verify review of this permit and verify that all necessary precautions have been taken to provide for a safe entry

into and work in this confined space.

Printed Name

Printed Name

Printed Name

Printed Name

Signature Date Time
Signature Date Time
Signature Date Time
Signature Date Time

THIS PERMIT MUST BE POSTED AT THE CONFINED SPACE.
THIS PERMIT EXPIRES AT THE END OF THE SHIFT ON WHICH IT WAS ISSUED.
A NEW PERMIT MUST BE ISSUED FOR WORK THAT CONTINUES INTO THE NEXT SHIFT.
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NON-PERMIT REQUIRED Issue Date: October 2000
CONF'NED SPACE WORK FORM Revision 7: December 2009

Space to be entered:

Location/Description:

Purpose of entry:

Permit Valid for (Date):

Supervisor Authorizing Work:

Print Name Signature

Individuals Authorized To Perform Work (Signatures):

| have evaluated the hazards of the above confined space and have determined that there are
no hazards present. | have also made the required safety equipment available and
instructed the authorized individuals accordingly.

Hazard Evaluator:

Date of Evaluation:

ATMOSPHERIC TESTING

Oxygen Deficiency/Enrichment
H2S Vapors

Hazardous Vapors/Gases

CO Level Within Limits

Explosive Atmosphere

[]Yes []No Results %
[1Yes []No Results ppm
[1Yes []No Results ppm
[]Yes []No Results ppm
[]Yes []No Results %

The proposed work requires the following:

Safety belt, lanyard and separate lifeline: []Yes []No

Lockout/tagout of mechanical equipment: [1Yes []No

Other personal protective equipment: []Yes []No
If Yes, list

Fire protection (if hot work conducted): []Yes []No

Attendant: [JYes []No

Other requirements:




Health, Safety and Environment Attachment 010-3 NA

m ALTERNATE ENTRY CONFINED lssue Date: October 2000

SPACE WORK FORM Revision 7: December 2009
Space to be entered: Location/Description:
Purpose of entry: Permit Valid for (Date):
Supervisor Authorizing Work:
Print Name Signature

Individuals Authorized To Perform Work (Signatures):

| have evaluated the hazards of the above confined space and have determined that the only
hazards present are atmospheric hazards that can be controlled by the ventilation method
given below.

Hazard Evaluator: Date of Evaluation:

Ventilation Required to Control Atmospheric Hazard:

ATMOSPHERIC TESTING

Oxygen Deficiency/Enrichment []Yes []No Results %
H,S Vapors []Yes []No Results ppm
Hazardous Vapors/Gases []Yes []No Results ppm
CO Level Within Limits [1Yes [1No Results ppm
Explosive Atmosphere []Yes []No Results %

Comments:
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. Alternate Entry Confined Space: A confined space, initially classified as a permit-

required confined space that only has an atmospheric hazard that can be completely
controlled through ventilation.

Attendant: A person stationed outside one or more permit spaces. An attendant
monitors the location and condition of authorized entrants and performs all other
assigned duties listed in the permit space program.

Authorized Entrant: An employee designated by the employer to enter a permit space.
The duties and training for an authorized entrant are specified in the permit space
program.

Blanking or blinding: The absolute closure of a pipe, line, or duct by the fastening of a
solid plate (such as a spectacle blind or a skillet blind) that completely covers the bore
and that is capable of withstanding the maximum pressure of the pipe, line, or duct with
no leakage beyond the plate.

Confined Space: Spaces large enough and so configured that an employee can bodily
enter and perform assigned work; has limited or restricted means for entry and exit, and
is not designed for continuous employee occupancy. Confined spaces include, but are
not limited to, storage tanks; vessels; manholes; pits; bins; boilers; digesters; ventilation
ducts; utility vaults; tunnels; pipelines; trenches; vats; open top spaces more than 4 feet
deep, such as pits; tubs; and excavations; or any space with limited ventilation or
suspect atmosphere.

Double block and bleed: The closure of a line, duct, or pipe by closing and locking or
tagging two in-line valves and by opening and locking or tagging a drain or vent valve in
the line between the two closed valves.

Emergency: Any failure of hazard control or monitoring equipment, or other event(s)
inside or outside a confined space that could endanger entrants within the space.

Engulfment: The surrounding and effective capture of a person by a fluid (i.e., liquid or
finely-divided particulate) substance that can be aspirated and cause death by filling or
plugging the respiratory system or that can exert enough force on the body to cause
death by strangulation, constriction or crushing.

Entry: The action by which a person passes through an opening into a permit-required-

confined space. Entry includes ensuing work activities in that space and is considered to
have occurred as soon as any part of the entrant’s body breaks the plane of an opening

into the space.

Entry permit: Permit means the written or printed document that is provided by the
employer to allow and control entry into a permit space and that contains the information
specified in Attachments Ill, IV, and V.

Entry Supervisor: An entry supervisor is an employee, foreman or crew chief that
authorizes and/or supervises confined space entry operations. After the initial entry
authorization, the duties of an entry supervisor may be passed from one individual to
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14.

15.

16.

17.

18.

19.

another during the course of an entry operation. Entry supervisors can serve as
attendants or as authorized entrants, so long as they are properly trained.

Flammable Atmosphere: Any atmosphere that contains a concentration of flammable
or combustible material in excess of 10% of the lower explosive limit (LEL) or lower
flammable limit (LFL).

Hazardous Atmosphere: Hazardous atmosphere means an atmosphere that can
expose employees to the risk of death, incapacitation, impairment of ability to self-rescue
(i.e., that is escape unaided from a permit space), injury, or acute iliness from one or
more of the following causes:

1. Flammable gases, vapor, or mist in excess of 10 percent of its LFL.

2. Airborne combustible dust at a concentration that meets or exceeds its LFL or
obscures vision at 5 feet.

Atmospheric oxygen concentration below 19.5 percent or above 23.5 percent.

Atmospheric concentration of any substance for which a threshold limit value (TLV)
or a permissible exposure limit (PEL) is exceeded.

5. Any other atmospheric condition that is immediately dangerous to life or health. The
material safety data sheet (MSDS) can provide guidance in establishing acceptable
atmospheric conditions when a TLV or PEL is not given.

Hot work permit: The employer’s written authorization to perform operations (for
example, riveting, welding, cutting, burning, and heating) capable of providing a source
of ignition.

Immediately Dangerous to Life or Health (IDLH): Any condition that poses an
immediate or delayed threat to life or that could cause irreversible and adverse health
effects or potentially interfere with an individuals ability to escape unaided from a
confined space.

Inerting: The displacement of the atmosphere in a permit space by a noncombustible
gas (such as nitrogen) to such an extent that the resulting atmosphere is
noncombustible. This procedure produces an IDLH oxygen-deficient atmosphere.

Isolation: The process by which a permit space is removed from service and completely
protected against the release of energy and material into the space by such means as:
blanking or blinding; misaligning or removing sections of lines, pipes, or ducts; a double
block and bleed system; lockout or tagout of all sources of energy; or blocking or
disconnecting all mechanical linkages.

Line breaking: The intentional opening of a pipe, line, or duct that is or has been
carrying flammable, corrosive, or toxic material, an inert gas, or any fluid at a volume,
pressure, or temperature capable of causing injury.

Lockout/Tagout: A method for keeping equipment from being set in motion and
endangering workers. A disconnect switch, circuit breaker, valve or other energy-
isolating mechanism is put in the safe or off position, and a written warning is attached to
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it. Tagout is always to be used in conjunction with lockout. A device is often placed over
the energy-isolating mechanism to hold it in the safe position. A lock is attached so that
the equipment can’t be energized.

Non-Permit Required Confined Space: A confined space that does not contain or
have the potential to contain any hazard or hazardous atmosphere capable of causing
death or serious physical harm.

If it can be demonstrated that the only hazard posed by the permit space is an actual or
potentially hazardous atmosphere and continuous forced air ventilation can safely
maintain the permit space, then the space can be considered non-permit required
pending satisfactory air monitoring results.

Oxygen-Deficient Atmospheres: Any atmosphere having less than or equal to 19.5%
available oxygen content should not be entered without wearing an approved SCBA, or
approved supplied air, full face respirator.

Oxygen-Enriched Atmosphere: Any atmosphere having 23.5% or more available
oxygen content. Oxygen enriched atmospheres will cause flammable materials to burn
violently when ignited. Never use pure oxygen when ventilating a confined space.
Always ventilate with a clean source of air.

Permit-Required Confined Space (PRCS):

Any confined space that has one or more of the following characteristics:
1. Contains or potentially contains a hazardous atmosphere.

2. Contains a material that could potentially engulf an entrant such as hoppers and silos
for sand and gravel.

3. Has an internal configuration that could potentially cause an entrant to be trapped or
asphyxiated by inwardly converging walls or by floors that slope downward or taper
to a smaller cross section.

4. Contains any other recognized serious safety or health hazard.

The following can also be characteristics of a confined space:

1. Unfavorable natural ventilation.

2. Has potential for toxic or oxygen deficient atmosphere, etc.

3. Limited openings for entry and exit.

4. Space is not designed for continuous worker occupancy.

Permit-Required Confined Spaces may contain or produce dangerous concentrations of
airborne contaminants that can cause serious injury or death.

Prohibited Condition: Any condition in a permit space that is not allowed by the permit
during the period in which entry is authorized.

Rescue Service: The personnel designated to rescue employees from permit spaces.
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Retrieval System: The term “retrieval system” includes equipment-such as retrieval
lines, harnesses, wristlets (if appropriate), lifting devices and anchors used for non-entry
rescue of persons from permit spaces. Note that a retrieval line differs from a lifeline,
which is a type of fall-arrest system.

Self-Rescue: The act of escaping unaided from a hazardous atmosphere or IDLH
situation in a permit space.

Serious Safety Hazard: Any non-atmospheric hazard that may expose entrants to the
risk of death, incapacitation or impaired ability to self-rescue.

Examples of serious safety hazards include:

1. Energized and exposed electrical systems

2. Fall hazards.

3. Extreme temperatures.

4

Personal protective equipment that may cause a physical or health hazard or may
compromise an individuals’ ability to react appropriately to a hazard.

Unguarded mechanical systems.

Performing valve lineups on hazardous systems such as steam, inert gas, and
hazardous materials.

Testing: The process by which the hazards that may expose entrants of a permit space
are identified and evaluated. Testing includes specifying the tests to be performed in the
permit space.

Toxic Atmospheres: Toxic atmospheres have poisonous physical effects, which may
be immediate, delayed, or a combination of both. Substances such as poisonous
liquids, vapors, gases, mists, dusts, fumes, and biological agents in the air should be
considered hazardous in a confined space. Hydrogen sulfide and carbon monoxide are
the most common toxic agents that can be found in a confined space.
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Does the size and shape allow a person to
bodily enter and perform work, are there No
limited or restricted openings making entry
and egress difficult, and is it not designed
for continuous human occupancy?

Yes

This is a confined space

—

This is not a confined

Can the hazards be

eliminated by:

. Purging or inertion

. Isolation from
hazardous materials
and energy

. Lockout/tagout

. Blanking or blinding

. Ventilation

Yes

Does the space contain any of

the following:
. Thermal burn hazards
Chemical burn hazards

Engulfment hazards
Noise hazards

Heat stress hazards
Atmospheric hazards

Mechanical force hazards

Yes ¢

This is a non-permit or
alternate entry confined
space.

Is the only remaining hazard
atmospheric and can it be
corrected by ventilation?

Yes ¢

1w

1 v

This is a permit-required
confined space.

Will employees enter this
confined space?

space
No L .
) This is a non-permit
confined space.

o |

¢ Yes

This is a non-
permit confined
space.

This is an
alternate entry
confined space.

Post signs and place
barricades to prevent
entry. Provide training
as necessary.

Provide training to
employees.

Correct or prevent IDLH
situations.

Ensure entrants can
escape unaided.

Provide necessary PPE
for hazards.

Ensure proper equipment
is used.

Provide atmospheric
testing and/or continuous
monitoring.

Ensure emergency
rescue services are
present or immediately
available.
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A thorough inspection of a confined space must be performed to verify acceptable entry
conditions. This frequently includes a physical inspection not only of the space to be
entered, but also of adjacent and connected spaces that might pose a threat to entrants.
The hazards of greatest concern are those considered immediately dangerous to life or
health (IDLH), which pose one or more of the following threats:

¢ An immediate or delayed threat to life;

o A threat that would cause irreversible adverse health effects; and/or

o A threat that would interfere with an individual’s ability to escape unaided from a
permit space.

The major IDLH hazards that workers can encounter when they enter confined spaces
include:

Atmospheric hazards;

Thermal or chemical hazards;

Mechanical force or electrical hazards; and/or
Engulfment in liquids or finely-divided solid particles.

1. ATMOSPHERIC HAZARDS

A hazardous atmosphere in a confined space can expose workers to the risk of death,
injury, acute iliness, incapacitation or impairment of their ability to escape unaided from
the permit space (self-rescue). One or more of the following can cause a hazardous
atmosphere:

¢ A flammable gas, vapor, or mist in excess of 10 percent of its lower flammable limit
(LFL).

e An airborne combustible dust at a concentration that meets or exceeds its lower
flammable limit (LFL; approximated as a condition in which the dust obscures vision
at a distance of 5 feet [1.52 m] or less).

¢ An atmospheric oxygen concentration below 19.5 percent (oxygen-deficient) or
above 23.5 percent (oxygen-enriched).

¢ An atmospheric concentration of any substance that could result in employee
exposure to toxic air contaminants in excess of published exposure limits.

¢ Any other atmospheric condition that is immediately dangerous to life or health.

2. ATMOSPHERIC TESTING OF CONFINED SPACES
Before entering a confined space, the work environment shall be tested using properly
calibrated and approved equipment to determine potential hazards.
1. Oxygen content must be at greater than 19.5 %, and less than 23.5 %.

2. Flammables must be less than 10% of the lower flammable limits of chemicals
involved.

3. Toxic gases must be less than the OSHA PEL, ACGIH TLV, or NIOSH REL,
whichever is used.
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If contamination or generation of toxic hazards is suspected while workers are in a
confined space, testing the confined space atmosphere for oxygen content, flammability,
and toxic gases will be performed before entry and on a continuous basis.

Testing shall be performed in a manner to ensure detection of heavier-than-air and
lighter-than-air contaminants.

Important - If the atmosphere cannot be tested, then it will be considered an IDLH
situation. IDLH requires ventilation, purging, or flushing and use of a SCBA or airline
respirator.

PROCEDURES FOR ATMOSPHERIC TESTING IN CONFINED SPACES

Atmospheric testing is required to evaluate hazards of the permit space and to verify that
acceptable conditions exist for entry into that space. The testing of actual or potentially
hazardous atmospheres is accomplished by:

1. Safely removing the entrance cover.
2. Guarding the entrance with a barrier.

3. Testing the internal atmosphere with a calibrated, direct-reading instrument, which is
listed certified or approved for the use in the hazardous conditions expected, in the
following order given:

a. Oxygen content (lack of oxygen will cause erroneous readings of flammables and
toxics).

b. Flammable gases and vapors.
c. Potential toxic air contaminants.

Testing methods are:

¢ Evaluation Testing - The atmosphere of a confined space should be analyzed
using equipment of sufficient sensitivity and specificity to identify and evaluate
any existing or potentially hazardous atmospheres, so that appropriate permit
entry procedures can be developed and acceptable entry conditions stipulated
for that space. Evaluation and interpretation of these data and development of
the entry procedure should be performed and reviewed by the project safety
representative.

o Verification Testing - Any residual concentrations of contaminants identified in a
permit space should be verified to be within the range of acceptable entry
conditions. Results of testing (i.e., actual concentrations) should be recorded on
the permit.

o Testing Stratified Atmospheres - When monitoring for entries involving a
descent into stratified atmospheres, the atmospheric envelope should be tested,
at a minimum, every four (4) feet (1.22 meters) in the direction of travel and to
each side. If a sampling probe is used, the entrant’s rate of progress should be
slowed to accommodate the sampling speed and detector response.

NOTE: Gases have different densities and may stratify in layers. Test spaces
before entering and at least at four foot intervals in the direction of travel
and side to side.
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4. Periodically retest to verify and document that the atmosphere remains within
acceptable entry conditions. Retesting shall be done prior to entry of personnel and
at the discretion of the Entry Supervisor.

5. Eliminate hazardous atmospheres by continuous forced air ventilation from a clean
air source. Testing should be redone periodically to ensure that ventilation is
sufficient.

4. OXYGEN-DEFICIENT ATMOSPHERES

Oxygen deficiency (less than 19.5% O,) within a confined space can be caused when
oxygen is:

e Absorbed by other substances, such as activated charcoal.

e Consumed by chemical reactions, such as rusting and burning, or biological
processes, such as bacterial decomposition.

e Displaced by another gas, such as when a confined space is intentionally inerted by
a nitrogen blanket or other non-reactive atmosphere that contains no oxygen.

Breathing oxygen-deficient air causes poor judgment, loss of coordination, fatigue,
vomiting, unconsciousness, and may ultimately lead to death. Asphyxiation from
insufficient oxygen frequently occurs when victims, unaware of the problem, reach the
point where they cannot save themselves or call for help.

5. OXYGEN-ENRICHED ATMOSPHERES

The atmosphere in a confined space can also have too much oxygen. An
oxygen-enriched atmosphere is not an asphyxiation hazard; however, a concentration of
oxygen greater than 23.5% in a confined space can be a serious fire hazard, since
oxygen-enriched air can cause combustible materials to burn violently.

6. TOXIC ATMOSPHERES

Toxic atmospheres in confined spaces can cause serious health problems and even
death. Poisonous physical effects may be immediate, delayed, or a combination of both.

Toxic contaminants can be gases, vapors, fumes, or airborne dusts. The most common
gases encountered in confined spaces are carbon monoxide and hydrogen sulfide.
Other sources of toxic atmospheres in confined spaces include fuel vapors, protective
tank coatings, inerting media, fumigants, and residues from previous tank contents.

7. ENGULFMENT HAZARDS

Engulfment in a confined space occurs when the victim is immersed in liquid or trapped
and enveloped by finely-divided dry bulk materials, such as grain or sawdust.

Engulfment hazards include asphyxiation from aspirating (inhaling) the engulfing
material, which causes death by filling or plugging the respiratory system. Another
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asphyxiating effect of engulfment is compression of the torso by the weight of the
engulfing material, preventing the victim’s lungs from moving.

NOISE HAZARDS

Work performed inside a confined space can be deafening. Scaling, chipping, grinding,
hammering, riveting, power scrubbing, the use of power and pneumatic tools, and airline
leaks create hazardous noise levels. When work is done inside a vessel, tank, or other
space with non-absorbing surfaces, noise increases as it reflects off the walls and floors.

Even ventilation adds sound and noises outside the space, which can sound louder
inside a confined space.

HEAT STRESS HAZARDS

A tank or vessel can become a health hazard to the entrant if the heat inside is allowed
to climb too high. The sun on a metal tank or lack of air circulation and hot work can
contribute to an entrant being overcome by heat stress. If pre-entry hazard identification
indicates heat stress can become a problem, it is a safe practice to plan periodic
temperature testing.

ELECTRICAL HAZARDS

The effect of electrical energy is a frequent contributor to confined space accidents. Itis
difficult in confined spaces to avoid contact with electrical components. An effective
lockout/tagout program can prevent nearly all-electrical hazards.

FLAMMABLE HAZARDS

Flammable and explosive atmospheres contain gases, vapors, or airborne dusts at
concentrations great enough to burn rapidly upon contact with ignition sources such as
heat, open flames or electrical sparks. The LFL is the lower limit at which a flammable
substance will ignite into sustained combustion.

Changes in oxygen concentrations must also be monitored. While it is not flammable
itself, oxygen is necessary for all combustion to take place. Materials that are normally
nonflammable, such as clothing, can burst into flames at the smallest spark in a confined
space containing a high volume of oxygen.

MECHANICAL HAZARDS

The effects of mechanical energy are an also frequent contributor to confined space
accidents. An effective lockout/tagout program can prevent nearly all-mechanical
hazards.
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A confined space has the following characteristics:

Its size and shape allow a person to enter it.
It has limited openings for workers to enter and exit.
It is not designed for continuous occupancy.

A permit-required-confined space has one or more of the following characteristics:

Contains or has potential to contain a hazardous atmosphere

Contains a material that has the potential for engulfing an entrant

Has an internal configuration such that the entrant could be trapped or asphyxiated
by inwardly converging walls or by a floor which slopes downward and tapers to a
smaller cross-section

Contains any other recognized serious safety or health hazard.

Some examples of confined spaces are reactor vessels, tanks, silos, boilers, sewers and
pipelines.

PERMIT SPACE HAZARD

Hazardous atmosphere: The air might not have enough oxygen, or might be
flammable or toxic

Entry is defined as placing any part of your body in the permit space
Engulfment - being trapped in liquid or solid material

Danger from unexpected movement of machinery

Electrocution

Heat stress

Becoming wedged into a narrow part of the space and suffocating

Physical dangers such as slips, trips, falls, accumulation of debris, ladders, etc.

Hazards become more serious in a confined space, because rescuers may have a difficult
time reaching you if you need help.

The work being done can cause conditions in a confined space to become more hazardous.

Hot work uses up oxygen and can release hazardous substances. Any hot work in a
permit space requires special authorization and a hot work permit.

Sanding, scraping and loosening residue can stir up hazardous materials.

Workers sometimes bring hazardous materials, such as solvents, into the permit
space.

Work outside a permit space can produce harmful substances that collect inside.

The confined space entry permit tells us what hazards are in the permit space and how to
control them. It usually includes a checklist of necessary safety measures.

Before anyone enters the permit space, the entry supervisor goes through the permit to
make sure all necessary hazard controls are in place and signs the permit. Re-evaluation of
conditions by the entry supervisor is required at intervals and when a replacement entry
supervisor takes over.
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GENERAL INFORMATION

Safe confined space entry takes teamwork between the entrant, the attendant and the entry
supervisor. Everyone must do his or her part, so that any worker who goes into a permit-
required confined space will come out of it in good health.

Although permits vary in size, length and number of conditions covered, complete
information is very important.

Permits should include:

Specific permit space identification

Purpose and date of entry

Duration of authorization

Authorized entrants by name

Names of authorized attendant and entry supervisor
Actual hazards of the identified space

Control and isolation methods to be used
Acceptable entry conditions

Results of initial and periodic atmospheric testing
Rescue and emergency services to be summoned
Communication procedures authorized between attendant and entrants
Equipment to be provided

Other information as necessary

Other permits, such as hot work.

PREPARATION OF THE PERMIT SPACE

This section lists the steps required to prepare the space before anyone enters it. The entry
supervisor checks to see that each required precaution has been taken.

All departments likely to be affected by service interruption must be notified.

Post signs and put up barriers to protect entrants from vehicle traffic and pedestrians
from falling into the space.

Blind or disconnect and cap all input lines, so that no hazardous materials can enter
the space.

Make sure no hazardous energy can be released. Follow applicable lock-out/tag-out
rules.

Empty the space of any materials that may be hazardous. If necessary, clean, purge
or inert hazardous residue in the space.

When ventilation is needed, begin long enough in advance so that the air will be safe
before anyone enters. Verify breathable atmospheres by measuring oxygen content,
flammable gases, etc.

Assignment and training of entry supervisors, attendants, and entrants is required to
comply with the Permit Space Entry Program and Emergency Response Plan.

Attach completed hot work permit, if required, to Confined Space Entry Permit.

Add emergency contact telephone numbers.
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ATMOSPHERIC TESTING

Test the air in all areas and levels of the space before entry. Monitor continuously or retest
periodically for as long as the space is occupied and as is appropriate for the hazard
involved.

For most items, allowable limits should be given on the permit. After tests are conducted,
results are entered on the permit.

First, test to make sure the oxygen content is between 19.5 and 23.5%.

Test the concentration of flammable gases, which must be less than 10 percent of
the lower flammable limit (LFL).

Airborne combustible dust cannot meet or exceed its LEL.

NOTE: THE CONFINED SPACE IS NEVER ENTERED TO DETERMINE AIR
QUALITY UNLESS SCBA OR AIRLINE RESPIRATORS ARE USED.

Toxicity: List any toxic materials that could be present and their applicable
permissible exposure limit. Test to make sure none of these materials has a
concentration greater than its exposure limit.

If the air is unsafe according to any of these tests, the hazard must be controlled
before entry is allowed.

If the air becomes hazardous later on, the permit must be canceled and everyone
must leave the space.

Evaluate for heat stress potential.

The person performing the atmospheric tests signs or initials the permit after each
test result.

Entrant or their representatives have the right to review all testing data.

EQUIPMENT REQUIRED FOR ENTRY AND WORK

Appropriate personal protective equipment, such as hard hats, face shields and
encapsulated suits must be made available at the site and listed on the permit.

Decide whether respirators and portable air monitors are required and which types
match the hazard.

If continuous communication between the attendant and entrant will be difficult,
choose and list communication devices to be used, such as radios, hand signals,
camera equipment, etc. Test this equipment before entry.

List any special light sources, spark-proof tools and other electrical equipment that
must be on hand before entry begins and make sure this equipment is intrinsically
safe and in good condition.

List any measures needed to guard against shock, such as ground-fault circuit
interrupters (GFCI), grounding or bonding straps, etc.

List devices such as ladders, scaffolding and work platforms. Test this equipment
before entry begins.
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PERMIT AUTHORIZATION

The entry supervisor types or prints a description of the entry on the entry permit.

After verifying that acceptable entry conditions exist, the entry supervisor signs and
dates the permit.

Only then are workers allowed to enter the permit space.

EMERGENCY AND RESCUE PROCEDURES

The safest method of rescue from a confined space when conditions deteriorate is
self-rescue, when an entrant evacuates the space with no help at the first sign of
trouble, and non-entry rescue.

Only workers trained in rescue operations or procedures can enter the space for
emergency and rescue operations.

Notify your rescue service in advance of the entry to ensure that they are available
for an emergency.

List the name and phone number of the rescue service for the attendant to use.

ENTRY SUPERVISOR

Any individual empowered by the employer to authorize or to directly supervise entry
operations in a permit space is designated an entry supervisor.

The entry supervisor makes sure conditions are safe.

Before entry, the supervisor verifies that the permit is filled out completely and all
safety steps listed on it are taken, then signs the form.

If conditions become unsafe, the permit is canceled and everyone is ordered out of
the space.

The entry supervisor sees that any unauthorized people are removed.

Every entry supervisor is responsible for canceling the entry authorization and
terminating entry whenever acceptable entry conditions are not present.

The entry supervisor directly in charge of entry operations at the time the work
authorized by the permit is completed must terminate the entry and cancel the entry
permit. This includes taking necessary measures for concluding the entry operation
and closing off the permit space.

The entry supervisor on each shift must determine, at appropriate intervals dictated
by the hazards and operations performed within the space, that entry operations
remain consistent with the terms of the entry permit and that acceptable entry
conditions are maintained.

Whenever responsibility for a permit space entry operation is transferred, the
outgoing entry supervisor determines that entry operations are still consistent with
the terms of the permit and that acceptable entry conditions are present, before
turning operations over to the incoming entry supervisor.

DUTIES OF THE ENTRY SUPERVISOR

Persons acting as the entry supervisor may also serve as authorized entrants or attendants
for an entry if they have the proper training.
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Each entry supervisor:

Knows the potential hazards during entry and work

Determines if acceptable entry conditions are present at a permit space where entry
is planned

Authorizes entry and oversees entry operations
Terminates entry as required by the OSHA standard

Verifies that rescue services are readily available and the means for summoning
them are operable

Removes unauthorized individuals who enter or try to enter the permit space during
entry and work

Determines that entry and work operations remain consistent with entry permit terms
and that acceptable entry conditions are maintained.

ATTENDANT

The attendant stays at his or her post to observe conditions and support the entrant.

As an attendant, you must know the hazards of the permit space and the signs of
exposure.

Keep a current count and be able to identify all entrants.

Stay in continuous contact with the entrants.

Be sure only authorized people enter the space or the area surrounding the space.
Order all workers out of the space in any of these situations:

- You see a condition not allowed by the entry permit.

- You notice signs of exposure in any entrant.

- You see something outside the permit space that could cause danger inside.

- You must focus your attention on the rescue of entrants from another permit
space.

An attendant must never leave the observation post for any reason and remains
outside the permit space.

If the entrants need to escape, call the rescue team at once.

In case of emergency, do not enter the permit space unless you are trained in
confined space rescue, have proper emergency equipment and another attendant is
there to replace you.

Knows behavioral effects of exposure

Performs no conflicting duties.

DUTIES OF THE ATTENDANT

The attendant continuously maintains an accurate count of authorized entrants in the permit
space and ensures that the means used to identify authorized entrants can accurately
identify those in the permit space. This requires that the attendant keep track of entrants as
they enter and exit the space.
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The attendant must know the exact count at all times so that no one is accidentally left in a
confined space. During emergencies, an accurate count also ensures that no useless
searches are made to find entrants no longer in the permit space.

The attendant must remain outside the permit space during entry operations until relieved by
another attendant. Keeping unauthorized persons out of the space, being alert for hazards
and providing information to rescue services are three duties requiring the attendant to
remain posted until actually replaced by another attendant.

A well-trained attendant always monitors the permit space itself-as well as the immediate
areas around the space-to detect potential hazards. Knowing that all attendants have
adequate training frees up an entrant’s attention for work and ensures the entrant’s
confidence that hazards will be detected.

The attendant orders entrants to evacuate the permit space immediately whenever the
attendant:

e Detects a prohibited condition
o Detects the behavioral effects of hazard exposure in an entrant

o Detects a situation outside the permit space that could endanger entrants in the
space

e Cannot effectively and safely perform all the duties required.

The attendant must summon rescue and other emergency services as soon as he or she
has any concern for an entrant who may need assistance escaping from permit space
hazards.

The attendant takes the following actions when unauthorized persons approach or enter a
permit space while entry is underway:

o Warn unauthorized persons to stay away from the permit space.

o Advise unauthorized persons to exit immediately if they have entered the permit
space.

¢ Inform the authorized entrants and the entry supervisor if unauthorized persons have
entered the permit space.

Attendants can be permitted to perform any type of rescue, including non-entry rescue, as
long as they are still acting as attendants. The attendant can respond to an emergency
affecting one or more of the other permit spaces being monitored if it does not distract from
the attendant’s responsibilities.

The attendant may perform no other duties that might interfere with the attendant’s primary
duty to monitor and protect authorized entrants.

ENTRANT
The entrant must do his part to control the hazards of confined space entry.

¢ As an entrant, be sure you know the hazards of the space and the signs of exposure.
For example, lack of oxygen can cause:

- Loss of muscle control

- Mental confusion

- Breathing difficulty

- Misguided feeling of well-being
- Ringing in the ears
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- Death.
o Follow your personal protective equipment training carefully.

o Keep in contact with the attendant, and leave the space at once if you are ordered to
evacuate.

¢ Always be ready to evacuate quickly and, if possible, without help.
¢ |If you see that you are in danger, leave the space and tell the attendant.

o List necessary equipment or devices such as rescue equipment, whistles, phones
and radios. Rescue equipment that may be required should be on the job site.
Make sure it is in working order before entry begins.

o ltis a safe practice to ensure that all affected employees review the company’s
written Emergency Response Plan before entry.

o Positive-pressure, self-contained breathing apparatus must be available on the site
for rescuers if a respiratory hazard is potentially present.

o ltis a safe practice to wear an emergency escape breathing system, sometimes
called an egress bottle, into a permit space whenever supplied air is required for
entry. Should the supplied air fail, your emergency breathing apparatus must
provide enough air to allow you to escape to breathable air.

Those of you working in or around confined spaces are aware of the danger. Yet, if you are
familiar with pre-entry planning and with simple safety measures, most dangers can be
avoided.

DUTIES OF AUTHORIZED ENTRANTS

Authorized entrants must maintain contact with their attendant to improve their chances of
safe exit. Such systems as two-way radios, television or other continuous electronic
monitoring equipment in combination with alarms and voice contact are considered effective
methods of communication between attendant and entrant.

Entrants must communicate with the attendant to enable the attendant to:

e Monitor entrant status, especially subtle behavioral changes in entrant speech or
deviation from set communication procedures

e Alert entrants of the need to evacuate the space.

In addition to an entrant’s responsibility for self-rescue, the assigned attendant likewise may
make an independent decision to terminate entry, based on:

e The entrant’s failure to maintain contact

e Changes in the entrant’s communications behavior

e Other changes in or outside the space, which endanger the entrant.
Authorized entrants must be trained to alert the attendant whenever:

e The entrant recognizes any warning sign or symptom of exposure to a dangerous
situation

o The entrant detects a prohibited condition. A prohibited condition is any condition in
a permit space that is not allowed by the permit during the period when entry is
authorized.
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Authorized entrants must exit the permit space as quickly as possible when:

e An order to evacuate is given by the attendant or the entry supervisor

e The entrant recognizes any warning sign or symptom of exposure to a dangerous

situation

e The entrant detects a prohibited condition

e An evacuation alarm is activated

PRE-ENTRY PLANNING
Preparing for entry

e Check for completion of permit.

e Erect barriers around the space.

e Cap, blind or disconnect all input lines.

o Clear and ventilate the space of harmful vapors and residue.

e Make sure all participants understand the Emergency Action Plan.

VERIFYING AIR QUALITY

e Person testing or monitoring must use respiratory protection or test from outside.

o Periodic testing must be continued as long as space is occupied.

e Oxygen level must be between 19.5 and 23.5%.

¢ Flammable gasses must not exceed 10 percent of LFL/LEL.

e Toxic concentrations must not be over PEL/TLV.

e Test for heat stress with Wet Bulb Globe Thermometer.

¢ All tests must be complete, accurate and documented before entry.

SAFETY MEASURES
Equipment

o All personal protective equipment and emergency escape breathing systems must

be available on site.

Emergency Situation

e Emergency services must be notified well in advance of time, date and place of

entrance.

e The attendant may enter only if trained in rescue and if a second attendant is

present.
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SAFETY MANAGEMENT STANDARD
Electrical Safety

1. Applicability

This standard applies to the operations of URS Corporation and its subsidiary
companies, where electricity is used, electrical systems are installed or
maintained, or where live electrical circuits are accessed. For work around
overhead or underground utilities, see SMS 034 — Utility Clearances.

2. Purpose and Scope

This procedure describes requirements for working on electrical circuits with
voltage greater than 50 volts. The primary hazards related to electricity are
shock, burns, arc-blast, fire and explosions. This procedure is intended to
reduce worker risk to electrical hazards.

3. Procedures

The associated implementing regional procedures for this standard are included
as attachments:

SMS 012 NA — North America

SMS 012 INT - International Operations (including Europe, Asia, South America
and Africa)

SMS 012 AP7 — Asia Pacific
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Electrical Safety

1. Applicability

This standard applies to the operations of URS Corporation and its subsidiary
companies for those projects where electricity is used, electrical systems are
installed or maintained, or live electrical circuits are accessed. For work in close
proximity to overhead or underground utilities, see SMS 034 — Utility Clearances
and Isolation.

2. Purpose and Scope

The purpose of this standard is to describe requirements for working on electrical
circuits and to reduce worker risk from electrical hazards. The primary hazards
related to electricity are shock, burns, arc-blast, fire, and explosions.

Work on live electrical circuits presents hazards of injury due to electrocution and
arc flash exposure. Electrocution is a function of voltage (the energy potential)
and amps (the amount of energy absorbed through the circuit). The human body
can absorb 3 amps with survivable damage to the tissue. At 5 amps, tissue
death is nearly immediate. Electrocution may occur with voltage of less than

50 volts. Below that level, electrocution may not cause death. However, even
0.1 amp across the heart (or across the chest or arms, which correlates to
current across the heart) can interfere with the heart’s function. Individuals who
are electrocuted across the chest may be injured in such a way as to stop the
heart’s function, or stop respiration. If not immediately treated; the heart of an
electrocution victim can fail. Electrocution at higher voltages may cause tissue
damage or burns. In either mode of electrocution, injury is nearly instantaneous,
and death is a frequent outcome.

Arc-flash injury is a result of exposure to the radiation emitted from an electrical
spark. An arc flash is typically a very short-duration event (on the order of
microseconds), but the heat generated may be four times as hot as the surface
of the sun. The radiation emitted by arc flash will cause instant tissue damage.
If the eyes are unprotected, the radiation will cause instant blindness.

3. Implementation

Implementation of this standard is the responsibility of the URS manager
directing activities of the facility, site, or project location.
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4. Requirements

A. Any work performed on live electrical systems of 50 volts or more must be
done by a qualified licensed or journeyman electrician or HVAC
mechanics. Other personnel who may be exposed to electrical hazards
must be trained in and be familiar with safe working practices.

B. Arc-flash protection protocols (see Section L) must be in place any time
electricians are working on or near live circuits of 50 volts or more.

C. Personnel must follow established lockout/tagout procedures when
performing work on electrical equipment or machinery unless power must
be applied for the purpose of adjustment or electrical trouble-shooting.
Refer to SMS 023 — Lockout and Tagout Safety.

1.

Consider all electrical systems as live until verified as de-energized
and grounded.

Do not work on or in close proximity to electrical circuits unless the
circuit is de-energized, grounded, or guarded.

D. General Safe Work Practices

1.

Use rated-load switches or circuit breakers to disconnect electric
power and lighting circuits. Non-electrical workers may reset a
tripped single-pole convenience outlet or lighting circuit breaker one
time, provided it is not located in a designated emergency panel,
and when, based on their knowledge, it is safe to do so. If the
circuit breaker trips again, contact a supervisor to authorize and
initiate the next appropriate course of action. Other types of circuit
breakers may only be reset by personnel with training and
knowledge of the affected systems.

. Strictly prohibit use of pocket knives and standard box cutters — use

wire strippers and cable strippers to strip wire and cable, including
high-voltage cable.

Equipment must meet the requirements of the National Fire
Protection Association (NFPA) and/or National Electric Code (NEC)
for these locations, if electrical equipment is used near sources of
flammable vapors, such as those identified in Class 1, Division 1 or
Class 1, Division 2.

Guard and secure lamps and fixtures to preclude injury. Open
fluorescent fixtures must have wire guards, lenses, tube guards and
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locks, or safety sockets that require force in the horizontal axis to
remove the lamp.

5. Protect lamps for general illumination from inadvertent contact or
breakage either with a suitable guard or by separation of at least
7 feet from normal working surfaces.

6. Double-insulated portable electric hand tools shall be inspected
prior to use for any damage or defects and tagged out of service if
the protection is compromised by damage or excessive wear.
Double-insulated tools must be marked (usually with standard
double-insulated mark on casing).

7. Use low voltage battery powered tools when feasible and practical.
8. Unplug portable electrical hand tools when not in use.
9. Do not use electrical cords to raise or lower equipment.

10.Do not use equipment with frayed cords or three-wire cord ends
that have had the grounding prong removed.

11.Use the proper power receptacle for each application. Do not
manipulate the cord-end prongs to fit the wrong receptacle.

12.Avoid the use of temporary wiring. Employ appropriate ground-fault
circuit interrupters with any temporary wiring, including extension
cords used for portable electrical equipment and tools.

13.Do not use extension cords in place of permanent wiring (affixed to
structure, run-around poles, under doors, through holes in walls or
structure, etc.).

14. Always plug high-current—draw items such as coffee pots,
refrigerators, microwaves, toaster ovens, and toasters directly into
an approved outlet, never into extension cords or power strips.

15. Plug power strips (surge protectors) directly into an approved
outlet, not into other power strips or into extension cords. Only use
surge protectors listed by a nationally or internationally recognized
testing laboratory. Do not plug loads into these devices that
exceed the maximum recommended by the manufacturer.
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16. Inspect extension cords and cords on electrical equipment before

each use. Take equipment or extension cords with damaged wiring
or missing plug prongs out of service until the damage is repaired.

17.Electrical safety interlocks may be defeated only by trained and

qualified personnel, and then only temporarily, when directed to do
so by an approved procedure or work practice, while working on the
equipment. Return the interlock to its operable condition as soon
as possible.

18.De-energize circuits immediately if an electrical shock victim is still

in contact with electrical energy. If not possible to de-energize the
circuit, only trained and qualified employees may attempt to remove
the victim. Note: Electrical shocks are medically serious
regardless of the voltage. Even if the victim shows no apparent
signs of injury, they must be seen by a qualified health care
professional.

19. Avoid installing conductors in or removing conductors from

raceways containing energized or potentially energized conductors,
as a general rule, because of the possibility of conductor damage.
If this type of work is unavoidable, identify and lock out/tag circuits,
or the task will be considered energized work, and an Energized
Work Permit (Attachment 012-1) must be secured.

20.Personnel must remain alert at all times when working near

21

exposed electrical parts or in situations where electrical hazards
may exist. Personnel must never reach blindly into areas that may
contain live circuits. Personnel must not be permitted to work in
areas containing electrical hazards if alertness is recognizably
impaired due to iliness, fatigue, or other reasons.

.Employees must not enter an area containing exposed electrical

circuits unless adequate illumination is provided. When the
illumination or obstructions affect visibility and the employee might
contact the exposed circuits or equipment, employee will not
perform the task.

22.Do not perform tasks within the Limited Approach Boundary of

energized electrical components if lack of illumination or
obstructions precludes observation of the work to be performed.

23.Handle conductive materials and equipment in contact with an

employee’s body carefully so they do not come into contact with
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exposed conductors. Conductive material and equipment include,
but are not limited to ducts, pipes, tubes, conductive hoses or
ropes, metal-lined rules and scales, and steel tapes or chains.

24.Use protective shields, barriers, or insulating materials to protect
workers from exposed energized parts that might be inadvertently
contacted, or where dangerous electric heating or arcing is likely to
occur.

25.Take precautions when work is performed in a confined or enclosed
space, such as a manhole or vault, to avoid contact with the
energized part. Special training in confined spaces and a confined
space entry permit must be obtained before entry.

26.Housekeeping and custodial duties will not be performed adjacent
to energized parts where such parts present an electrical contact
hazard. Cleaning materials such as water, steam, conductive
cleaning fluid, steel wool, metalized cloth, or silicon carbide will not
be used in the proximity of energized parts.

27.Workers will not wear conductive apparel (e.g., watches, rings,
bracelets, key chains, necklaces, metalized aprons, cloth with
conductive thread, metal head gear, wire/metal-rimmed glasses,
etc.).

28.Report to supervisor potential electrical hazards or unexpected
occurrences during electrical renovation or construction.

29.Do not use equipment that does not meet the requirements of this
standard.

E. Hazardous Locations

1. Determine whether electrical equipment and wiring will be installed
in locations where any of the following may be present: flammable
vapors, liquids, or gases; combustible dusts or fibers; or a
concentration or quantity of flammable or combustible material.
See Supplemental Information A — Hazardous Locations, for
definitions of hazardous locations.

2. Use protective barriers or insulating materials if electrical systems
in a confined space cannot be de-energized.

3. If an employee must handle long dimensional conductive objects
(e.g., ducts and pipes) in areas with exposed energized systems,
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attempts will be made to de-energize the systems. If the systems
cannot be de-energized, site procedures will be developed (e.g.,
use of insulation, guarding, and material handling techniques)
which will minimize the hazard.

F. Circuit Interrupters and Grounding

1. Ground-Fault Circuit Interrupters (GFCI)

a.

b.

Provide GFCI protection in wet or extremely damp areas.

Employ GFCI to protect personnel when using portable
electric tools and portable electric equipment, including
portable lights.

Locate GFCI protection between extension cords and the
electrical outlets into which they are plugged.

Provide GFCI for all 120-volt, single-phase, 15- and 20-
ampere receptacle outlets on construction sites.

Provide GFCI for all 120-volt, single-phase, 15- and 20-
ampere receptacle outlets within garages, bathrooms,
kitchens, and shops.

Receptacles on a two-wire, single-phase portable or vehicle-
mounted generator rated not more than 5 kilowatts, where
the circuit conductors of the generator are insulated from the
generator frame and all other grounded surfaces, need not
be protected with GFCI.

Test portable GFCI devices by pushing the test button on the
device before each use. Permanently mounted GFCI will be
tested monthly by pressing the test button.

2. Grounding

Effectively ground all wiring, electrical circuits, and equipment,
except portable tools and appliances protected by an Underwriter’s
Laboratory (UL)-approved system of double insulation. Note that
an equipment conductor grounding program that meets regulatory
requirements can be used in lieu of GFCls. Examples of
equipment requiring grounding include:

a.

Portable and vehicle- or trailer-mounted generators.
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b.

C.

Electrically powered arc welders.
Switches.

Motor-controller cases.

Fuse boxes.

Distribution cabinets.

Frames.

Non-current-carrying rails used for travel, and motors of
electrically operated cranes.

Electric elevators.

Metal frames of non-electric elevators to which electric
conductors are attached.

3. Assured Grounding

Whenever possible, use GFCI instead of assured grounding.
Assured grounding programs must be approved by the Regional
HSE Manager or HSE Director. Develop a site-specific assured
grounding program. Supplemental Information C — Assured
Grounding Guidelines, may be used to develop a site-specific
program.

G. Circuits

1. Require that there are no missing blanks.

2. Close doors to circuit and fuse boxes when not in use.

3. Label every circuit located on a circuit breaker/fuse box, and/or
motor-control center (MCC).

H. Temporary Wiring, Electrical Tools, and Extension Cords

1. Require that temporary wiring is installed and used in accordance
with regulatory requirements; specifically:

a.

Guard, bury, or isolate temporary wiring by elevation to
prevent accidental contact by workers and equipment.
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b.

Require that vertical clearance above walkways is not less
than 10 feet (3 meters) from circuits carrying 600 volts or
less.

Support all exposed temporary wiring on insulators.
Protect temporary wiring from accidental damage.
Guard live parts of wiring.

Mark temporary power lines, switch boxes, receptacle
boxes, metal cabinets, and enclosures around equipment to
indicate the maximum operating voltage.

2. Require that lighting strings are installed and used in accordance
with regulatory requirements; specifically:

a.

f.

Provide adequate light throughout the building and in all
work areas throughout the project, particularly passageways
and stairways, and wherever necessary to avoid a hazard
due to lack of light. Consideration should be given to the
selection and placement of lights that will provide minimum
glare, eliminate harsh shadows, and provide adequate
illumination to work efficiently and safely. Ensure lighting is
available at all times when employees are in the work area.

Use nonconductive lamp sockets and connections
permanently molded to the conductor insulation.

Require that lighting strings have lamp guards, except where
the construction of the reflector is such that the bulb is
deeply recessed.

Promptly replace all broken or defective bulbs. Exposed
empty light sockets are prohibited.

Protect all lights used for illumination from accidental contact
or breakage.

Ground metal-case sockets.

3. Require that extension cords are installed and used in accordance
with regulatory requirements, specifically:
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4.

a. Use only 3-wire grounded-type extension cords designated
for hard service or extra hard service and listed by UL.

b. Check cords for damage before use and daily thereafter.
c. Do not exceed the rated load.

d. Use extension cords of adequate length. “Daisy chaining” of
cords is prohibited unless specifically allowed by the cord
manufacturer.

e. Do not use spliced cords.

f. Destroy and discard worn, damaged or frayed cords and
cords with the ground prong removed or rendered ineffective
shall be removed from service for repair and retesting.

g. Cord set repairs shall be performed by a qualified electrician
using only UL-listed attachment plugs and receptacle ends
of equal service rating. The repaired cord set shall be tested
using a three prong circuit tester, a tension tester and an
ohm meter prior to being returned to service.

h. Do not fasten extension cords with staples, hang them using
non-metallic insulating hangers such as zip-ties.

i. Do not wrap cords or cables around any conductive
materials.

j- Protect electrical cords and trailing cables from damage that
could create a hazard to employees or other persons in the
area.

Inspect portable electric tools brought onto the site to ensure that
they are in good condition. Inspect portable cord- and plug-
connected equipment for external defects and evidence of possible
internal damage before use on any shift.

I.  Work On or Near Energized Hazards

1.

Two qualified personnel and an Energized Work Permit
(Attachment 012-1) must be present for work on or near energized
hazards, except for authorized troubleshooting with approved
testing equipment or verifying de-energization during
lockout/tagout.
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a. Work is considered to be “on or near” whenever any of the
following conditions occur:

i.  Any part of the body, regardless of the level of PPE
protection, enters or is inadvertently placed within the
Restricted Approach Boundary, based on the
maximum potential voltage involved.

ii.  Any tool or piece of equipment (insulated or not)
enters or is inadvertently placed within the Restricted
Approach Boundary, based on the maximum potential
voltage involved.

b. If URS retains a subcontractor to perform work on live
electrical systems, the subcontractor will advise URS (or
URS'’ client) of:

i.  Any unique hazards presented by the contract
employer’s work.

i.  Any unanticipated hazards found during the contract
employer’s work that the host employer did not
mention.

iii.  The measures the contractor took to correct any
hazards reported by URS to prevent such violation
from recurring in the future.

2. Obtain an Energized Work Permit (Attachment 012-1) for all work,
even non-electrical work, within the restricted approach boundary.

a. Work “on or near” live equipment as defined above is
permitted only when it is impossible to shut off the
equipment or circuits; or when de-energizing the equipment
would introduce additional or increased hazards; or is
infeasible due to equipment design or operational limitations.
Examples of situations that would meet the requirements of
“‘increased or additional hazards” include interruption of life
safety equipment, deactivation of emergency alarm systems,
shutdown of hazardous location ventilation equipment, or
removal of illumination from a large area.

b. Retain a copy of the Energized Work Permit both at the work
site until work is completed in the office/project file. The
Energized Work Permit provides documentation of the

10
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justification for working the circuit or equipment energized;
identifies the specific personnel who are to perform the work
and the specific PPE requirements for the task; defines the
scope of the task; and details additional special protective
and work practices required to protect both the workers and
other personnel in the area. The permit must be authorized
by a member of management.

c. ANSI-approved voltage-rated tools must be used any time
the plane of the cabinet, vault, box, or opening is breached if
all exposed live components of 50 volts or greater in a
cabinet, vault, box, or other piece of electrical equipment are
not completely de-energized through lockout/tagout.

d. Full PPE must be worn, based on maximum potential
voltages as defined in Section 3 below, as well as the use of
ANSI-approved and voltage-rated tools, which are rated for
maximum voltages, that may be encountered during
metering, even though metering during authorized
troubleshooting is not considered “working on or near.”

3. Approach Boundaries for Live Parts

The approach boundaries listed below will be used to define
Energized Work Permit requirements, tool and equipment
requirements, and PPE requirements by employees:

a. Flash Protection Boundary: Workers within this boundary
must use arc-flash protection for all parts of the body when
work is being performed that could lead to an arc flash. Arc-
flash protection boundaries are presented in the table below.
Flash-protection boundaries at voltages above 600 volts will
be calculated following NFPA 70E on a case-by-case basis
using the formula found in NFPA 70E, paragraph 130.3 (A),
or applying the maximum level of protection recommended
in Table 130.7(C)(9)(a), based on the work being performed.

b. Limited Approach Boundary: The limited approach boundary
establishes an area around exposed energized hazards of
50 volts or greater where unqualified employees must be
escorted and directly supervised by a qualified employee.
Use insulated, voltage-rated, ANSI-approved tools based on
the maximum voltage within this boundary. Limited

11
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approach boundaries are presented in the table below (refer
to NFPA 70E for higher voltages).

c. Restricted Approach Boundary: The restricted approach
boundary establishes an area around exposed energized
hazards of 50 volts or greater where unqualified employees
are prohibited, and insulated tools and full PPE are required,
based on the maximum voltage. A worker is considered to
be working “near” energized systems when any part of the
body or tool could approach an energized component closer
than the distances discussed below. An Energized Work
Permit is always required in these cases, except during
troubleshooting with approved testing equipment. Restricted
approach boundaries are presented in the table below (refer
to NFPA 70E for higher voltages).

d. Prohibited Approach Boundary: The prohibited approach
boundary establishes an area around exposed energized
hazards of 50 volts or greater where approach within the
boundary is considered “working on” an energized system.
A worker is considered to be “working on” energized
systems when any part of the body or tool could approach
an energized component closer than the distances
discussed below. Unqualified workers are prohibited, and
full PPE is required, based on the maximum voltage. An
Energized Work Permit is always required in these cases,
except during troubleshooting with approved testing
equipment. Prohibited approach boundaries are presented
in the table below (refer to NFPA 70E for higher voltages).

Nominal System Flash Limited Restricted Prohibited
Voltage Range, Protection Approach Approach Approach
Phase to Phase' Boundary Boundary Boundary Boundary
Less than 50 volts Not Specified Not Specified Not Specified Not Specified
50 volts —240 volts | 4ft/1.22m 3ft,6in/1.1m Avoid Contact Avoid Contact
240 volts — 300 4f/1.22m 3ft,6in/1.1m Avoid Contact Avoid Contact
volts

301 volts — 500 4/1.22m 3ft,6in/1.1m 1ft/0.3m 1in/.03 m
volts

501 volts — 599 4/1.22m 3ft,6in/1.1m 1ft/0.3m 1in/.03m
volts
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Nominal System Flash Limited Restricted Prohibited
Voltage Range, Protection Approach Approach Approach
Phase to Phase’ Boundary Boundary Boundary Boundary
600 volts 41ft/1.22m 3ft,6in/1.1m 1f/0.3m 1in/.03m
601 volts — 750 CN 3ft,6in/1.1m 1f/0.3m 1in/.03m
volts

751 volts — 1 kV CN 5ft/1.5m 2ft,2in/0.67m 7in/0.12m
1.1kV-75kV CN 5ft/1.5m 2ft,2in/0.67m 7in/0.12m
7.51kV —15kV CN 5ft/1.5m 2ft,2in/0.67m 7in/0.12m
15.1 kV — 17 kV CN 6ft/1.83m 2ft,7in/0.82m 10in/0.25m
17.1 kV — 26.5 kV CN 6ft/1.83m 2ft,7in/0.82m 10in/0.25m
26.51 kV — 36 kV CN 6ft/1.83m 2ft,7in/0.82m 10in/0.25m
36.1 kV — 46 kV CN 6ft/1.83m 2ft,9in/0.88m 1ft,5in/0.46 m

' For single-phase systems, select the range that is equal to the system’s maximum phase-to-ground voltage
multiplied by 1.732.

CN = Calculation Needed. See NFPA 70E, Annex D — Incident Energy and Flash Protection Boundary
Calculation Methods; and choose the appropriate method out of the 5 listed. These calculations must be used
only under qualified engineering supervision.

4. Establishing an Electrically Safe Work Condition

a. Establish an electrically safe work condition before
performing work (other than authorized metering as a part of
troubleshooting) within the Limited Approach Boundary of
exposed electrical hazards.

b. Performing complete lockout/tagout of all electrical potentials
of 50 volts or greater within the cabinet, vault, box, or work
area is considered establishing an electrically safe work
condition, as long as the lockout/tagout process
accomplishes all of the following:

i. Provides a documented hazard evaluation at the site,
including the identification of the person in charge of
the lockout/tagout.

ii. ldentifies every source of electrical energy of 50 volts
or greater remaining inside the cabinet, vault, and
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C.

box, and completely eliminates them through
lockout/tagout.

Tests every phase conductor or circuit part with an
approved meter (phase-to-phase and phase-to-
ground) to verify they are de-energized (meter will be
checked before and after each test to confirm it is
operating properly).

Applies ground-connecting devices to any part or
circuit where there is a possibility of induced voltages
or stored electrical energy, including grounding-out of
capacitors or similar devices that may hold stored
energy.

If both locks and tags cannot be installed, employ a second
alternative method such as removal of a fuse in addition to a
tag. Consider all circuits and equipment energized until an
electrically safe work condition has been established and
verified.

Follow these work practices if an electrically safe work
condition as described above has not been established:

If the Restricted and/or Prohibited Approach
Boundary may be breached, an Energized Work
Permit will be secured, and work practices will comply
with those required for “working on or near” energized
hazards

If the Limited Approach Boundary may be breached, a
qualified person must be present and directly
supervise the work.

If the Arc-Flash Boundary may be breached and any
work is performed that has the possibility of causing

an arc flash, all personnel within the flash boundary

will be protected with appropriate levels of arc-flash

protection.

5. Insulated Tools and Equipment

a. Use ANSI-approved insulated tools and/or handling
equipment when working near exposed energized
conductors or circuit parts. Protect the insulating materials
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on these items during storage or transportation. Use fuse-
handling equipment capable of withstanding the circuit
voltage when removing or installing fuses from an energized
fuse terminal. Allow only nonconductive ropes and hand
lines near exposed parts.

. Inspect insulated tools and equipment prior to each use.

Include an examination for damage to the insulation or
damage that may limit the tool from performing its intended
function, or which could increase the potential for an
incident. Immediately remove any defective tools and
equipment from service.

c. Use insulated tools and insulated equipment when:

i. Breaking the plane (or opening) of an electrical fixture
(cabinet, vault, panel, etc.) where any live voltage of
50 volts or greater remains (including metering for
troubleshooting). Cabinet will be considered as
containing live voltage until all sources of 50 volts or
greater have been completely de-energized through
lockout/tagout, and confirmed to be de-energized
through metering.

ii. Any part of the body or a tool or piece of equipment
may cross the Limited Approach Boundary for the
maximum voltage present.

iii.  Alltools used in either case above will be voltage-
rated, ANSI-approved tools rated to the maximum
voltage hazard present.

. Insulated tools and equipment will also comply with the

following:

i. Grounding and testing devices will be stored in a
clean, dry area and properly inspected and tested
before each use.

ii. Use fuse or fuse-holding equipment to remove or
install a fuse if the fuse terminals are energized. Fuse
or fuse holder will be rated and insulated for the circuit
voltage.
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Ropes or hand lines used near exposed live parts
operating at 50 volts or greater will be non-
conductive.

. Fiberglass-reinforced plastic rod and tube tools used

for live line work will meet the requirements of ASTM
F711.

Portable ladders will have non-conductive side rails.
Metal ladders are prohibited in areas where electrical
hazards exist.

6. Personal Protective Equipment Requirements

a. Protective equipment requirements outlined in the table
below are mandatory when any part of the body or a tool or
piece of equipment may be placed within the Restricted-
Approach Boundary (Section 1):

All personnel must wear the required PPE as outlined
in this section until all energy sources of 50 volts or
greater within the Restricted Approach Boundary
have been completely eliminated through
lockout/tagout, and de-energization has been
confirmed through metering. The ratings in this
section of cal/cm? represent arc-flash protection
ratings. If protective equipment is not marked with
these ratings, it does not meet the requirements of
NFPA 70E, and will not be used. Exceptions to these
requirements are limited to those specifically
addressed under each type of protective equipment.

Maintain protective equipment in a safe, reliable
condition, and visually inspect before each use.
Gloves shall be leak tested before use. Store
protective equipment in a manner to prevent physical
damage, and damage from moisture, dust, or other
deteriorating agents.

Do not use arc-flash clothing that is contaminated with
grease, oil, or flammable liquids or combustible
materials or is damaged to an extent where the
protective qualities are impaired. Store arc-flash
clothing to avoid physical damage; damage from
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moisture, dust, or other deteriorating agents; and
contamination from flammable or combustible
material. Clean following the manufacturer’s
instructions to avoid loss of protection. If necessary,
make repairs using the same flame-retardant
materials used in the original garment.

iv.  When body protection is required, use all-cotton
underclothing (never nylon, polyester or rayon) that
contains no metal.

v. Trim, name tags, or logos affixed to flame-retardant
clothing must also be flame-retardant rated.

vi. Hairnets and/or beard nets must be of non-melting,
flame-resistant design.

vii.  Wear Class E hardhats rated for electrical protection
when inside any substation or other power
transmission and distribution equipment area. Inspect
hardhats before use.

Voltage

Required PPE

Less than 50

Eye/Face: ANSI approved safety glasses (non-metallic) with side
shields or goggles

Body: Long sleeve cotton shirt and cotton pants
Hand: Leather gloves
Foot: Leather, EH rated footwear

Head/Ears: Hard hat, hearing protection (ear canal inserts)

50 to 240 volts

Eye/Face: ANSI approved safety glasses (non-metallic) with side
shields or goggles and Arc-Flash Face Shield or Arc-Flash Suit Hood (4
cal/cm?)

Body: Flame Retardant long sleeve shirt/pants or coverall (4 caI/cmz)
Hand: EH gloves (Class 00 with leather protectors)

Foot: EH rated footwear

Head/Ears: Class E Hard hat, hearing protection (ear canal inserts)
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Voltage

Required PPE

Above 240 to 480 volts

Eye/Face: ANSI approved safety glasses (non-metallic) with side
shields or goggles and Arc-Flash Face Shield and Sock Hood (8
cal/cm?) or Arc-Flash Suit Hood (8 cal/cm?)

Body: Flame Retardant long sleeve shirt pants or coverall (8 cal/cm?)
Hand: EH gloves (Class 00 with leather protectors)

Foot: EH rated footwear

Head/Ears: Class E Hard hat, hearing protection (ear canal inserts)

480 to 600 volts

Eye/Face: ANSI approved safety glasses (non-metallic) with side
shields or goggles and Arc-Flash Suit Hood (8 cal/cm?)

Body: Flame-Retardant long sleeve shirt pants or coverall (8 cal/cm?)
Hand: EH gloves (Class 0 or higher with leather protectors)

Foot: EH rated footwear (carbon fiber recommended)

Head/Ears: Class E Hard hat, hearing protection (ear canal inserts)

600 volts or above

Eye/Face: ANSI approved safety glasses (non-metallic) with side
shields or goggles and Arc-Flash Suit Hood (25 caI/cmz)

Body: 22 Layer Flame-Retardant long sleeve shirt pants or coverall (25
cal/cm®)

Hand: EH gloves (Class 0 or higher with leather protectors)

Foot: EH rated footwear (carbon fiber recommended)

Head/Ears: Class E Hard hat, hearing protection (ear canal inserts)

7. Hazard Alerting/Control Requirements

a. Employ special precautions to warn employees of unusual

electrical hazards until they are corrected or eliminated. For
example, if breakers or breaker blanks are found missing
inside a breaker panel, a warning sign will be placed on the
panel door that limits access to qualified electricians only
until the electrical hazard is returned to compliance with the
electrical code.

Use barricades in conjunction with safety signs where it is
necessary to prevent or limit employee access to work areas
containing live parts. Make barricades of non-conductive
design and place so as to prevent access to the Limited
Approach Boundary by non-qualified personnel (10 feet for
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exposed movable conductors, and 3%z feet for non-movable
conductors up to 750 volts).

Do not leave exposed energized components unattended
and/or unprotected. If signs or barricades cannot assure
warning and protection from electrical hazards, station an
attendant to warn and protect personnel. Attendants will
remain in the area as long as there is the potential for
personnel to be exposed to the electrical hazards. Their
primary duty is to keep unqualified personnel outside a work
area where the unqualified employee might be exposed to
the electrical hazard; which at an absolute minimum, is
outside the Limited Approach Boundary.

Employ additional alerting methods such as signs,
barricades, or attendants where work is performed on
equipment that is de-energized and placed in an electrically
safe condition in a work area with other energized equipment
that is similar in size, shape, and construction, to prevent
employees from entering look-alike equipment.

B. Electrical Protective Equipment Requirements

1. Insulating blankets, matting, covers, line hose, gloves, and sleeves
made of rubber must meet the following requirements:

a.

d.

Produce blankets, gloves, and sleeves by a seamless
process.

Mark each item clearly with its Class number.

Markings must be non-conductive and not impair the
insulating qualities of the equipment.

Confine markings on gloves to the cuff-portion of the glove.

2. Equipment must also meet the specifications contained in the
governing ASTM standard outlined in the following table.

Iltem

Standard

Insulating matting

ASTM D 178-93 (or D 178-88)

Insulating blankets

ASTM D 1048-93 (or D 1048-88a)

Insulating covers

ASTM D 1049-93 (or D 1049-88)
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Insulating line hose

ASTM D 105-90

Insulating sleeves

ASTM D 1051-87

3. Do not use insulating equipment with any of the following defects:

a. Holes, tears, punctures, or cuts.

b. Embedded foreign objects.

c. Texture changes, swelling, softening, hardening, or
becoming sticky or inelastic.

d. Any other defect that may damage insulating properties.

4. Clean insulating equipment as needed to remove foreign

substances, and store in a location and manner that protects it from
light, temperature extremes, excessive humidity, ozone, and other
injurious substances and conditions. A thorough visual
examination by the worker is always required immediately before
each use.

Inspect and test rubber insulating equipment as outlined in the
following table.

Rubber insulating
sleeves

Before each
use

every 12 months
thereafter

Item Inspection Testing by Qualified Governing Standard for
Agency Test Voltage
Rubber insulating Before each Upon indication that the ASTM F 478
line hose use insulating value is suspect
Rubber insulating Before each Upon indication that the ASTM F 478
covers use insulating value is suspect
Rubber insulating Before each Before first issue and ASTM F 479
every 12 months
blankets use
thereafter
Rubber insulating Before each Before first issue and ASTM F 496
gloves use every 6 months thereafter
Before first issue and ASTM F 496

NOTE: In the case of blankets, gloves, and sleeves, if the equipment has been electrically tested but not issued
for service, it may not be placed into service unless it has been electrically tested within the past 12 months. In
all cases, a process or procedure will be deployed that assures identification and confirmation of inspection
currentness for individual pieces of equipment by both the worker and an inspecting/auditing agency.
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C. Warning Sign and Marking Requirements

1. A summary of the warning signs and marking requirements for
electrical systems and areas contained in industry standards is
provided in the table below. Projects must comply with these
requirements or provide alternate and equally effective warnings for

the Company personnel.

Warning Signs and Markings

Condition

Requirements

Entrance to rooms or other guarded
locations containing exposed live parts
(600 volts nominal or less).

Post conspicuous warning sign forbidding
unqualified persons from entering.

Entrance to buildings, rooms, or
enclosures containing exposed live parts
(over 600 volts nominal).

Post warning sign reading Danger-High Voltage
— Keep Out or similar language. Entrance must
remain locked.

All electrical equipment.

Mark equipment with the manufacturer’'s name,
trademark, or other marking indicating the
organization responsible for the product.
Additional requirements for marking voltage,
current, wattage, or other ratings maybe specified
by the NEC.

Disconnection of power sources (including
circuit breakers).

Mark each disconnection required for motors,
appliances, and each service feeder or branch
circuit at the point where it originates to indicate
its purpose, unless located and arranged so that
the purpose is evident.

Circuit breakers or fuses applied in
compliance with Series Combination
Ratings.

Mark equipment enclosure to indicate the
equipment has been applied with Series
Combination Rating. Markings must state
Caution—Series Rated System Amps
Available: Identified Replacement Component
Required.

Exposed live parts of transformers.

Mark with operating voltage.

Fused cutouts not interlocked with the
switch to prevent opening of the cutouts
under load.

Post conspicuous sign at the cutouts reading
Warning — Do Not Open Under Load.

More than one switch is installed with
interconnected load terminals to provide
for alternate connection to different supply
conductors.

Post conspicuous sign reading Warning —
Switch May be Energized by Backfeed at each
switch.

Fuses potentially energized by backfeed.

Post sign on enclosure door reading Warning —
Fuses May Be Energized By Backfeed.
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D. Power Transmission/Distribution Requirements

1.

Develop additional location-specific written procedures that cover
site-specific systems and define work practices that meet the spirit
and intent of 29 Code of Federal Regulation (CFR) 1910.269 for
locations that perform work on power transmission and distributions
systems. This Safety Management Standard does not cover all of
the work practices necessary to protect personnel in these highly
unique and hazardous work conditions.

E. Training

1.

Train affected personnel, both those qualified to perform electrical
work and those not qualified who may still work on or near
energized systems, in the safe work practices outlined in this
section on an annual basis. Training may be at different levels for
qualified and unqualified, but must be sufficient to afford the
electrical safe work practices and hazard recognition knowledge
required to safely perform their respective tasks. Training will also
cover how a GFCI operates, hazards associated with portable
electric power extension cord use, and when GFCI use is required.
Affected personnel will also be instructed on how to inspect the
specialized PPE required for electrical work prior to being placed in
a position where this PPE is required. All personnel will receive
training on electrical hazards as part of the job orientation which
shall qualify as documentation for unqualified workers. Qualified
workers will receive additional training specific to the job and
hazards as required.

Document all training. Train affected personnel either as “qualified”
or “unqualified,” with qualified being at a level sufficient to afford
protection during actual electrical work.

Qualified personnel are personnel who have also been trained, at a
minimum, in the following:

a. The skills and techniques necessary to distinguish exposed
live parts from other parts of electrical equipment.

b. The skills and techniques necessary to determine the
nominal voltage of exposed live parts.

c. Clearance distances for working near live circuits or
equipment.
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4.

d. The decision-making process necessary to determine the
degree and extent of the hazard, and the PPE and job
planning necessary to perform the task safely.

Personnel who perform work on electrical circuits must also meet
the following minimum requirements:

a. Have experience servicing the electrical components of the
equipment they are assigned to service.

b. Have experience working on energized electric circuit parts
or equipment.

c. Meet any governing statute or regulatory requirement, host
nation, or customer requirement for special certifications or
licenses.

5. Personnel who work on power transmission/distribution systems

must have additional training and experience that meets or exceeds
the spirit and intent outlined in 29 CFR 1910.269. This includes the
requirement to identify hazardous tasks not routinely performed,
and establish procedures to ensure personnel have performed
these tasks within the past 12 months, or that they are re-trained or
supervised before performing them. These additional requirements
are mandatory before exposure to the hazards. This additional
training must be documented.

F. Job Briefings

1.

Before starting each job, the employee in charge will conduct a job
briefing with other personnel involved. The briefing will cover such
subjects as a pre-job hazard review associated with the job, work
procedures involved, special precautions, energy source controls,
and PPE requirements. Use Supplemental Information B — PPE,
Tools, and Equipment, as a guide for proper PPE, as applicable.
Use SMS 086 NA procedures and appropriate forms in
Supplemental Information for conducting Job Safety Analysis or
Job Hazard Analysis for each job.

If the work or operations to be performed during the work day or
shift are repetitive and similar, at least one job briefing will be
conducted before the start of the first job of the day or shift.
Conduct additional job briefings if significant changes might affect
the safety of employees during the course of the work. A brief
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discussion will be satisfactory if the work involved is routine, and if
the employee, by virtue of training and experience, can reasonably
be expected to recognize and avoid the hazards involved in the job.
A more extensive discussion must be conducted if:

a. The work is complicated or particularly hazardous; or

b. The employee cannot be expected to recognize and avoid
the hazards involved in the job.

G. Inspect the job site periodically using Attachment 012-2 NA — Electrical
Hazard Checklist, to evaluate compliance with this standard.

5. Documentation Summary
The following information will be maintained in the project file:

A. A copy of license for licensed/journeyman electrician for project (as
necessary).

B. Completed audits of electrical hazards.

C. Documented communications between URS, contractors,
licensed/journeyman electricians, or others.

D. Records of all pertinent electrical work performed on a project, including
as-built design updates.

6. Resources

A. U.S. Occupational Safety and Health Administration (OSHA) Standard —
General Industry Electrical Safety — 29 CFR 1910, Subpart S

B. U.S. OSHA Standard — Construction Electrical Safety —
29 CFR 1926, Subpart K

C. U.S. OSHA Standard — Design Safety Standards for Electrical Systems —
29 CFR 1910, Subpart S

D. American National Standards Institute/Institute of Electrical and
Electronics Engineers — National Electrical Safety Code (NESC),
ANSI/IEEE C2-2002

E. National Fire Protection Association, National Electric Code, NFPA-70
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SMS 023 — Lockout and Tagout Safety

SMS 034 — Utility Clearances and Isolation

T o m

SMS 086 — Managing Health, Safety and Environment Related Risks

Attachment 012-1 NA — Energized Work Permit

J. Attachment 012-2 NA — Electrical Hazard Checklist

7. Supplemental Information

A. Hazardous Locations

B. PPE, Tools, and Equipment Needed During Electrical Work

C. Assured Grounding Guidelines
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ENERGIZED WORK PERMIT Issue Date: June 1999
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INSTRUCTIONS: An Energized Work Permit is required for any work within the Restricted Approach
Boundary (1 foot for 50 to 750 volts; 2 feet, 2 inches for 751 to 15kV; see NFPA 70E for higher voltages). An
energized electrical work permit is not required under the following two conditions:
1) Work is limited to metering as a part of troubleshooting and the maximum voltage is less than 600 volts; or
2) All potential sources of electrical energy of 50 volts or greater are completely eliminated within the

cabinet, vault, or panel through lockout/tagout.

TO BE COMPLETED BY THE PERMIT REQUESTER

Project/Site Name: Work Location:

Description of
circuit/equipment:

Description of work to
be done:

Justification of why
circuit/equipment
cannot be de-energized,
or the work be deferred
until scheduled outage:

Requestor Name: Requestor Title:

Requestor Signature: Date:

TO BE COMPLETED BY THE ELECTRICAL QUALIFIED PERSONS DOING THE WORK

1 — Maximum voltage of energized components:

2 — Required PPE (check range based on maximum voltage)
O 50 to 240 volts e Eye/Face: Safety glasses with side shields or goggles and Arc-Flash Face Shield or
Arc-Flash Suit Hood (4 caI/cmz)

e Body: Flame-Retardant long-sleeved shirt/pants or coverall (4 cal/cmz)
e Hand: EH gloves (Class 00 with leather protectors)
e Foot: EH-rated footwear
e Head/Ears: Class E hard hat, hearing protection (ear canal inserts)
e Tools: ANSI-approved, voltage-rated

] Above 240 to o Eye/Face: Safety glasses with side shields or goggles and Arc-Flash Face Shield
480 volts and Sock Hood (8 cal/cmz) or Arc-Flash Suit Hood (8 cal/cmz)

e Body: Flame-Retardant long-sleeved shirt/pants or coverall (8 cal/cmz)
e Hand: EH gloves (Class 00 with leather protectors)

e Foot: EH-rated footwear

e Head/Ears: Class E Hard hat, hearing protection (ear canal inserts

e Tools: ANSI-approved, voltage-rated

O 480 to 600 volts e Eye/Face: Safety glasses with side shields or goggles and Arc-Flash Suit Hood (8
cal/cm®)

e Body: Flame-Retardant long-sleeved shirt/pants or coverall (8 cal/cmz)
e Hand: EH gloves (Class 0 or higher with leather protectors)

e Foot: EH-rated footwear (carbon fiber recommended)

e Head/Ears: Class E Hard hat, hearing protection (ear canal inserts)

e Tools: ANSI-approved, voltage-rated
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O 600 volts and e Eye/Face: Safety glasses with side shields or goggles and Arc-Flash Suit Hood (25
above cal/cm®)

e Body: 2-Layer Flame-Retardant long-sleeved shirt/pants or coverall (25 cal/cmz)
e Hand: EH gloves (Class 0 with leather protectors)
e  Foot: EH-rated footwear (carbon fiber recommended)

Head/Ears: Class E Hard hat, hearing protection (ear canal inserts)
e  Tools: ANSI-approved, voltage-rated

3 — Description of job procedure to be used in performing the work:

4 — Description of safe work practices to be employed:

5 — Method to be employed to restrict access of unqualified persons from the work area:

ELECTRICAL QUALIFIED PERSONS CERTIFICATION

I/we agree to, and certify the following:
e Work on energized circuits and components will be limited to conditions outlined on this permit.
e Required ANSI-certified tools and equipment are available and will be used.
e Required PPE is available and will be used/worn.
e A pre-task briefing has been held that included all personnel involved with this work.
e An on-site hazard assessment has been/will be conducted before work is started.
e  Work described on this permit can be done safely.

e If conditions or work requirements change, or hazards not previously identified are encountered,
work will stop until a new permit is issued or the new hazards have been eliminated.

Electrically Qualified Persons:
Print Name Signature Date

APPROVAL TO PERFORM THE WORK WHILE ELECTRICALLY ENERGIZED

Project/Site Manager: Date:
HSE Manager/Representative: Date:
Date & Time Permit Valid: Date &Time Permit Expires:
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Location Inspected: Job No.:

Date Inspected: Name of Inspector:

Check Yes, No, or NA for Not Applicable. If a comment is required, circle the number, and see Page 3.

® N o o

10.

11.

12.
13.

14.

15.

16.

17.

Electrical Equipment Markings

Disconnecting switches and circuit breakers are labeled to indicate their use
or equipment served.

The necessary voltage, wattage, or current ratings are labeled.
Circuit breakers clearly indicate whether they are in the “on” or “off” position.

Markings for arc flash hazards per NFPA 70E are on each panel or
distribution box.

Electrical Grounding
Extension cords used have a grounding conductor (third plug).
Ground-fault circuit interrupters are installed as required.
Portable electrical tools and equipment are of the double-insulated type.

Ground-fault circuit interrupters open the circuit on a ground current of
5 milliamperes or greater, and are equipped with an integral push-button test
circuit.

Ground-fault circuit interrupters are installed in accordance with the
manufacturer’s instructions.

Ground-fault circuit interrupters are tested prior to initial use, and periodically
thereafter.

Grounding rods are at least 5/8-inch- (0.625-centimeter)-diameter steel or iron
rods, Y2-inch- (1.27-centimeter)-diameter copper-clad steel, or %-inch-(1.9-
centimeter)-diameter galvanized pipe.

Grounding rods are in 8-foot (2.5-meter) lengths and driven to full depth.

The paths from circuits, equipment, structures, and conduits or enclosures to
ground are:

® Permanent and continuous.

® Have ample carrying capacity for the current likely to be imposed on
them.

® Have resistance sufficiently low to permit current flow to operate circuit
breakers and similar overcurrent devices on the circuit.

Driven ground-rod electrodes have a resistance to ground not exceeding
25 ohms.

Upon installation of the driven ground-rod electrode, the resistance was
tested and recorded.

Conductors, used for bonding and grounding circuits, are of sufficient size to
carry the anticipated current.

Grounds are not removed until all work is complete.
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18.
19.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31.

32.

33.
34.
35.
36.

37.

38.

39.
40.

Electrical Guarding
Switches, receptacles, etc., are provided with tight-fitting covers or plates.

All energized parts of electrical circuits and equipment are guarded against
accidental contact by approved cabinets or enclosure.

All unused openings (including conduit knockouts) in electrical enclosures
and fittings are enclosed with appropriate covers, plugs, or plates.

Ground-fault circuit interrupters are installed on each temporary 15- or
20-ampere, 120-volt AC circuit at locations where construction, demolition,
modifications, alterations, or excavations are being performed.

Electrical switches and breakers (rated 440 volts or greater) are provided with
a means for locking them out in the OFF position.

Electrical Systems

Circuit breakers accessible to personnel are protected from physical damage,
and located away from ignitable material.

Weatherproof cabinets or enclosures are used when switches, circuit
breakers, fuse panels, and motor controllers are in a wet or outside location.

A readily accessible, manually operated switch is provided for each incoming
service or supply circuit rated less than 5 kilovolts.

Electrical raceways and enclosures are securely fastened in place.

Overcurrent protection is provided for fuses or circuit breakers for each feeder
and branch circuit.

Insulting fuse tongs or extractors are used when removing fuses from circuits
rated 50 to 600 volts.

Fuse cabinets have close-fitting doors that can be locked.
Extension Cords

Clamps or other securing means are provided on flexible cords or cables at
plug receptacles, tools, equipment, etc., and the cord jackets are securely
held in place.

Flexible cords and cables are free of splices and taps.

Only 3-wire grounded-type extension cords, designated for hard or extra-hard
service, are used.

Extension cords are listed by Underwriters Laboratories, Inc.
Extension cords are checked for damage before use.
The rated load on extension cords is not exceeded.

Extension cords are not fastened with staples, hung by nails, or suspended
by wire.

Temporary Wiring

Temporary wiring is guarded, buried, or isolated by elevation to prevent
accidental contact by workers and equipment.

A vertical clearance above walkways for temporary wiring is not less than 10
feet (3 meters) from circuits carrying 600 volts or less.

All exposed temporary wiring is supported on insulators.
Temporary wiring is protected from accidental damage.
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41. Nonconductive lamp sockets and connections are permanently molded to the
conductor insulation on lighting strings.

42. Lighting strings have lamp guards.

43. Broken or defective bulbs are replaced promptly.

44. Lights are protected from accidental contact or breakage.

45. Wiring installed in conduit is equipped with bushings at outlets and terminals.

46. Receptacles are of the grounding type, and electrically connected to the
equipment-grounding conductor.

Worker Practices

47. Personnel performing electrical repairs are properly trained and qualified.

48. Workers de-energize, ground, or guard electrical circuits before working in
close proximity to them.

49. Workers consider all electrical systems as live until verified de-energized and
grounded.

50. Proper lockout/tag-out procedures are used for de-energizing electric circuits.

51. Arc flash protection protocols are in place for work on circuits of 50 volts or
higher.

Equipment

52. Only fiberglass or wood ladders are used when working near electrical
hazards.

53. Insulation mats are placed on floors and on frames of equipment when
working on energized equipment.

54. Only voltage-rated tools are used on or near live circuits. Voltage rating is
appropriate for the work being performed.

Personal Protective Equipment

55. Rubber matting, blankets, insulated sleeves, and rubber gloves are inspected
before use.

56. Workers use safety glasses and face shields during work activities where
there is a reasonable probability of eye injury (and on systems with 50 or
more volts).

57. Workers wear arc flash protective clothing, hoods, face shields, and gloves
when working on live circuits greater than 50 volts (per NFPA 70E).

COMMENTS:
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“Class | Locations”

Class | locations are those in which flammable gases or vapors are or may be
present in the air in quantities sufficient to produce explosive or ignitable mixtures.
Class | locations include the following:

A. Class I, Division 1 location is a location:

1.

In which ignitable concentrations of flammable gases or vapors may
exist under normal operating conditions; or

In which ignitable concentrations of such gases or vapors may exist
frequently because of repair or maintenance operations or because of
leakage; or

In which breakdown or faulty operation of equipment or processes might
release ignitable concentrations of flammable gases or vapors, and
might also cause simultaneous failure of electric equipment.

B. Class I, Division 2 location is a location:

1.

In which volatile flammable liquids or flammable gases are handled,
processed, or used, but in which the hazardous liquids, vapors, or gases
will normally be confined within closed containers or closed systems
from which they can escape only in case of accidental rupture or
breakdown of such containers or systems, or in case of abnormal
operation of equipment; or

In which ignitable concentrations of gases or vapors are normally
prevented by positive mechanical ventilation, and which might become
hazardous through failure or abnormal operations of the ventilating
equipment; or

That is adjacent to a Class |, Division 1 location, and to which ignitable
concentrations of gases or vapors might occasionally be communicated
unless such communication is prevented by adequate positive-pressure
ventilation from a source of clean air, and effective safeguards against
ventilation failure are provided.

“Class Il Locations”

Class Il locations are those that are hazardous because of the presence of
combustible dust. Class Il locations include the following:

A. Class Il, Division 1 location is a location:
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B.

1.

In which combustible dust is or may be in suspension in the air under
normal operating conditions, in quantities sufficient to produce explosive
or ignitable mixtures; or

. Where mechanical failure or abnormal operation of machinery or

equipment might cause such explosive or ignitable mixtures to be
produced, and might also provide a source of ignition through
simultaneous failure of electric equipment, operation of protection
devices, or from other causes, or

In which combustible dusts of an electrically conductive nature may be
present.

Class Il, Division 2 location is a location in which:

1.

Combustible dust will not normally be in suspension in the air in
quantities sufficient to produce explosive or ignitable mixtures, and dust
accumulations are normally insufficient to interfere with the normal
operation of electrical equipment or other apparatus; or

Dust may be in suspension in the air as a result of infrequent malfunction
of handling or processing equipment, and dust accumulations resulting
therefrom may be ignitable by abnormal operation or failure of electrical
equipment or other apparatus.

“Class lll Locations”

Class lll locations are those that are hazardous because of the presence of easily
ignitable fibers or flyings but in which such fibers or flyings are not likely to be in
suspension in the air in quantities sufficient to produce ignitable mixtures. Class llI
locations include the following:

A.

Class lll, Division 1 location is a location in which easily ignitable fibers or
materials producing combustible flyings are handled, manufactured, or
used.

Class lll, Division 2 location is a location in which easily ignitable fibers are
stored or handled, except in process of manufacture.
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If there is a danger of:

Then use the following:

e Head injury from electric shock, or

e Burns due to contact with exposed
energized parts

Nonconductive head protection — Type Il, E
nonconductive hard hat

Injury to the eyes or face from:
e Electric arcs or flashes; or
o Flying objectives resulting from electrical

Protective equipment for the eyes and face
— face shield and safety glasses

explosion
e Shock to hands while handling energized e Lineman’s rubber insulated gloves rated for
wires the voltage exposed to. Leather overgloves

may be needed if exposure to abrasive
surfaces is possible.

¢ Shock while working in areas where high
voltage electrical systems are present, or

e Shock when performing electrical repairs

Non-conductive protective foot wear

Exposure to electric arcing or flashing from:
o Circuits of more than 50 volts;

e Opening or closing 2400 volt oil cutout
switching devices;

¢ Removing or installing links in high voltage
able tap boxes; or

¢ Removing or installing fuses in high voltage
circuits.

Protective arc flash clothing (levels 0-40 to
address energy potential as specified in
NFPA 70E).

THEN

o Energized parts are exposed.

Use nonconductive ropes and handlines
near the exposed energized part.

o Working near exposed energized
conductors or circuit parts.

Use insulated tools or handling equipment if
the tools or handling equipment might make
contact with such conducts or parts.

e The insulating capability of insulated tools
or handling equipment is subject to
damage.

Protect the insulating material.

e Removing or installing fuses when the fuse
terminals are energized.

Use fuse-handling equipment insulated for
the circuit voltage.

o Working near exposed energized parts that
might be accidentally contacted or where
dangerous electric heating or arcing might
occur.

Use protective shields, protective barriers,
or insulating materials to protect from shock,
burns, or other electrically related injuries.

¢ Normally enclosed live parts are exposed
for maintenance or repair.

Guard the parts to protect unqualified
persons from contact with the live parts.
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ASSURED GROUNDING GUIDELINES

OSHA (29 CFR 1926.404) requires that employers use either ground-fault circuit interrupters
(GFCls) or an Assured Equipment Grounding Conductor Program to protect employees on
construction sites. This Plan consists of the two elements described below.

1. Ground-Fault Circuit Interrupters

All 120-volt, single-phase 15- and 20-ampere receptacle outlets on construction sites that
are not part of the permanent wiring of the building or structure, and that are in use by
employees will have approved GFCls for personnel protection. Temporary electrical service
GFCls will be tested weekly by depressing the “Test” button and ensuring receptacle
functionality .

Receptacles on a two-wire, single-phase portable or vehicle-mounted generator rated not
more than 5 kilovolts, where the circuit conductors of the generator are insulated from the
generator frame and all other grounded surfaces, need not be protected with GFCls.

2. Assured Equipment Grounding Conductor Program

URS has established and implemented this Assured Equipment Grounding Conductor
Program on construction sites covering all cord sets, receptacles that are not a part of the
building or structure, and equipment connected by cord and plug that are available for use,
or used by employees and volunteer construction workers.

Each cord set, attachment cap, plug, and receptacle of cord sets, and any equipment
connected by cord and plug, except cord sets and receptacles that are fixed and not
exposed to damage, must be visually inspected before each day's use for external
defects, such as deformed or missing pins or insulation damage, and for indications of
possible internal damage. Equipment found damaged or defective will not be used until
repaired.

URS will designate one or more competent person at each construction site to implement
this program. "Competent person” means one who is capable of identifying existing and
predictable hazards in the surroundings or working conditions which are unsanitary,
hazardous, or dangerous to employees, and who has authorization to take prompt corrective
measures to eliminate them.

Tests

The following two tests will be performed on all cord sets, receptacles that are not a part of
the permanent wiring of the building or structure, and cord- and plug-connected equipment
required to be grounded.

Continuity Test

The continuity test ensures that the equipment-grounding conductor is electrically
continuous. Perform this test on all cord sets, receptacles that are not part of a building or
structure's permanent wiring, and cord- and plug-connected equipment required to be
grounded. Use a simple continuity tester, such as a lamp and battery, bell and battery, an
ohmmeter, or a receptacle tester.
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ASSURED GROUNDING GUIDELINES

Terminal Connection Test

The terminal connection test ensures that the equipment-grounding conductor is connected
to its proper terminal. Perform this test with the same equipment used in the first test.

Each receptacle and attachment cap or plug will be tested for correct attachment of the
equipment-grounding conductor. The equipment-grounding conductor will be connected to
its proper terminal.

All required tests will be performed:

1. Before first use and visually inspected daily thereafter.
2. Before equipment is returned to service following any repairs.

3. Before equipment is used after any incident that can be reasonably suspected to
have caused damage; such as when a cord set is run over, “pinched” in a doorway,
or “crushed” in a window.

4. Perform monthly continuity tests.

The employer will neither make available nor permit any employees to use equipment that
has not met the four requirements listed above.

Records will be kept of the tests performed, as required. These test records will identify
each receptacle, cord set, and cord- and plug-connected equipment piece that passed the
test, and will indicate the last date it was tested or the interval for which it was tested. This
record will be kept by means of logs, color coding, or other effective means, and will be
maintained until replaced by a more current record. The record will be made available on
the job site for inspection by OSHA and any affected employee.

Part of the URS recordkeeping task, and the method preferable to OSHA, color coding is
used for marking cord sets and cord- and plug-connected equipment. The table below lists
a color code that is widely used. Colored plastic or vinyl electrical tape is placed on one or
both ends of cords and cord- and plug-connected equipment to denote the month that the
tests were performed.

January White

February White + Yellow

March White+ | Blue |
April |  Green |
May | Green+ [ vellow
June | Green+ |iiiBluen|

oja|lh|O|IN| =~
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July |  Red |
August _ Yellow
September —
10 October |  oOrange |
11 November _ Yellow
12 December —

To remember the color of tape to place on the newly tested cord, keep in mind the color for
the start of each calendar quarter by season:

White — January —Winter
Green —April —Spring

Red —July —-Summer, or the 4th of July
Orange —October —Fall, or pumpkin

Then add:

Yellow for the second month in each quarter
Blue for the third month of each quarter
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URS SsAFETY MANAGEMENT STANDARD
Excavation

1. Applicability

This standard applies to URS Corporation, and its subsidiary companies, office
and project locations.

2. Purpose and Scope

This purpose of this standard is to protect personnel from the hazards associated
with excavation and trenching activities.

3. Procedures

The associated implementing regional procedures for this standard are included
as attachments:

SMS 013 NA — North America

SMS 013 INT — International Operations (including Europe, Asia, South
America and Africa)

SMS 013 AP7 — Asia Pacific
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SAFETY MANAGEMENT STANDARD
Excavation

1. Applicability

This standard applies to operations where URS Corporation and subsidiary
companies perform trenching and excavation activities, and/or where URS
employees are exposed to hazards associated with trenching and excavation
activities.

2. Purpose and Scope

The purpose of this standard is to protect personnel from the hazards associated
with excavation and trenching activities.

3. Implementation

Implementation of this standard is the responsibility of the URS manager
directing activities of the facility, site, or project location.

4. Requirements
A. Competent Person

Where potential employee exposure to hazards associated with the
excavation (e.g., entrapment, falls greater than 4 feet (1.2 meters), cave-
ins, etc.) can reasonably be anticipated, an excavation-competent person
must be on site. The excavation-competent person:

1. Has formal documentation of training as an excavation-competent
person.

2. Must be physically located at the excavation site at all times while
work is in progress.

3. Is responsible for conducting daily inspections of excavations,
adjacent areas, and protective systems prior to each shift.

4. Is responsible for inspection after every rainstorm or other
potentially hazard-producing event.

5. Must have knowledge of soils and soil classification.
6. Understands design and use of protective systems.

7. Understands the requirements of the applicable regulations.
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8. Has authority to stop work and take corrective actions when

conditions change.

9. Has the ability to recognize and test hazardous atmospheres.

10.If URS hires a subcontractor to perform excavation or trenching

activities, the subcontractor will be required to assign an
excavation-competent person to the project. Documentation of this
person’s qualifications will be maintained in the project safety file.

B. Preliminary Planning

1.

Underground and aboveground utilities, adjacent structures or
retaining walls, spoil layout, truck routes, and emergency
procedures must be identified before work begins.

When the excavation or trench approaches the estimated location
of underground utilities, the exact location will be determined by
methods identified in SMS 034 — Utility Clearance and Isolation.

C. Access/Egress

1.

Entry into an excavation or trench should not be made unless
absolutely necessary.

If personnel enter an excavation or trench that is 4 feet (1.2 meters)
deep or more, ladders, steps, ramps, or other safe means of
access and egress must be provided, and located at intervals of 25
feet (7.6 meters) or less of lateral travel. If a ladder is used, the
ladder must extend 3 feet (0.9 meter) above the original surface of
the ground.

In excavations and trenches that employees may be required to
enter, excavated or other material must be effectively stored and
retained at least 2 feet (0.6 meter) or more from the edge of the
excavation. As an alternative to this clearance requirement,
barriers or other effective retaining devices may be used in lieu
thereof in order to prevent excavated or other materials from falling
into the excavation.

Surface crossing of trenches by personnel or vehicles should not
be made unless absolutely necessary. When necessary, the
following conditions must be met:
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a. Vehicle crossings must be designed by and installed under
the supervision of a registered professional engineer.

b. Walkways or bridges must have a minimum clear width of 20
inches (50.8 centimeters [cm]), be equipped with standard
guardrails, and extend a minimum of 24 inches (61 cm) past
the surface edge of the trench.

5. When performing excavation oversight or observation on an
excavation/trench greater than 4 feet (1.2 meters) in depth,
personnel must remain at least more than 2 feet (0.6 meter) from
the leading edge of the excavation.

D. Soil Classification

When sloping, benching, or installed protective systems are used, soill
classification of each rock and soil deposit must be classified by a
competent person. Soil and rock will be classified as one of the following:
stable rock, Type A soil, Type B soil, or Type C soil. The classification will
be based on the results of at least one visual analysis and one manual
analysis, such as soil plasticity dry strength, thumb penetration, pocket
penetrometer, or hand-operated shear vane. In the event that soil
classification requires additional technical expertise, the competent person
will consult with a registered professional engineer. (See Supplemental
Information A — Soil Classification.)

E. Protective Systems

1. Employees in excavations deeper than 4 feet (1.2 meters) must be
protected by means of properly designed protective systems.

2. Protective systems for excavations or trenches deeper than 20 feet
(6.1 meters) must be designed and stamped by a registered
professional engineer.

3. Protective systems must have the capacity to resist all loads that
are intended or could reasonably be expected to be applied or
transmitted to the system.

a. Sloping and Benching

e When personnel are required to work in trenches or
excavated areas, all slopes must be excavated to at least
the angle of repose, or otherwise safely supported to
prevent cave-ins.
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The determination of the angle of repose and design of
the supporting system must be based on careful
evaluation of pertinent factors such as: depth of cut;
possible variation in water content of the material while
the excavation is open; anticipated changes in materials
from exposure to air, sun, water, or freezing; loading
imposed by structures, equipment, overlying material, or
stored material; and vibration from equipment, blasting,
traffic, or other sources. (See Supplemental Information
B — Angles of Repose — Simple Slopes.)

The slopes and configurations of sloping and benching
systems for excavations 4 feet (1.2 meters) to 20 feet
(6.1 meters) deep will be selected and constructed by the
employer or his designee, and must be in accordance
with the following requirements.

Soil must be analyzed by a competent person to
determine the soil or rock type. The maximum allowable
slope for each soil or rock type is identified in the table
below.

Maximum Allowable Slope
Soil or Rock Type (Horizontal: Vertical)
Stable Rock Vertical 90°
Type A %:1 or 53°
Type B 1:1 or 45°
Type C 1%: 1 or 34°

Soil classification is not required if 17%:1
(Horizontal:Vertical) or 34° slope is used. If this slope is
greater than 1%2:1 (Horizontal:Vertical) or 34°, a soil
classification must be made. The excavation must
comply with one of the following three options.

— Option | — Maximum allowable slope, and allowable
configurations for sloping and benching systems will
be determined in accordance with the conditions and
requirements in Supplemental Information A — Soil
Classification; and Appendix B — Sloping and
Benching.

— Option Il — Designs of sloping or benching systems
will be selected by using tabulated data based on soil
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conditions. These tables must be calculated and
prepared by a registered professional engineer. The
plan must be stamped by a registered professional
engineer, and this information must be documented
and filed on site.

— Option Ill — A registered professional engineer must
design the sloping and benching system and stamp
the plan. This information must be documented and
filed on site.

Excavations with sloping and benching in excess of
20 feet deep must be designed and stamped by a
registered professional engineer.

b. Timber and Aluminum Hydraulic Shoring for Trenches

Designs of support systems, shield system, and other
protective systems will be selected and constructed by the
employer or their designee, and must be in accordance with
one of four options.

Option | — Designs using Appendices A, C, and D (see 29
Code of Federal Regulations [CFR] 1926 Subpart P).
Shoring in trenching will be determined using conditions
and requirements of Supplemental Information A — Soill
Classification; Appendix C — Timber Shoring; and
Appendix D — Aluminum Hydraulic Shoring.

Option Il — Designs of support systems, shield systems,
or other protective systems that are drawn from
manufacturer’s tabulated data will be in accordance with
all specifications, recommendations, and limitations
issued or made by the manufacturer (i.e., trench jacks,
hydraulic). This information must be filed on site.

Option IlIl — Designs using other tabulated data. Designs
of support systems, shield systems, or other protective
systems will be selected from and be in accordance with
tabulated data. This information must be filed on site.

Option IV — Design by registered professional engineer.
Support systems, shield systems, and other protective
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systems not using Option |, II, or Ill must be approved
and stamped by a registered professional engineer.

c. Alternatives to Timber Shoring

e Portable trench boxes or sliding trench shields may be
used for the protection of personnel in lieu of a shoring
system or sloping. Where such trench boxes or shields
are used, they must be designed, constructed, and
maintained in a manner that will provide protection equal
to or greater than the sheeting or shoring required for the
trench.

e Trench boxes require placement using portable lifting
equipment such as backhoes or other tractor-like
devices. The job hazard analysis will consider the
hazards of lifting and placement of the trench boxes,
including the proper use of chains, stability of the mobile
equipment, swing radius protection for load, and load
rating for the lifting device.

« Trench shields and boxes must either be pre-
manufactured with listed load ratings, or designed,
stamped, and constructed under the direction of a
registered professional engineer.

d. Protective systems designed to protect employees in

f.

excavations deeper than 20 feet (6.1 meters) must be
designed and stamped by a registered professional
engineer.

Excavations must be clearly identified and barricaded to
keep unauthorized individuals out.

Walkways, runways, and sidewalks must be kept clear of
excavated material or other obstructions, and no sidewalks
should be undermined unless shored to carry a minimum live
load of one 125 pounds (56.6 kilograms) per square foot.

If it is necessary to place heavy objects or operate heavy
equipment on a level above and near any excavation, the
side of the excavation must be sheet piled, shored, and
braced as necessary to resist the extra pressure due to such
superimposed loads.




SMS 013 NA
Issue Date: July 2000
Revision 6: March 2012

SAFETY MANAGEMENT STANDARD

Excavation

F. Hazardous Atmospheres and Confined Spaces

1.

In excavations or trenches greater than 4 feet (1.2 meters) deep
where an oxygen deficient (<19.5 percent) or flammable

(>10 percent Lower Explosive Limit [LEL]) or other potentially toxic
environment could be expected to exist, the atmosphere of the
excavation must be monitored before workers enter the excavation.
Air monitoring must be conducted before personnel enter an
excavation or trench, and then periodically to ensure that the
atmosphere remains safe. Monitoring will be conducted at a
minimum of three vertical depths of the excavation to detect
potentially stratified gas layers (e.g., propane has a density 1.55
times that of normal air and will accumulate in the lower depths of
an open trench).

The frequency of air monitoring will be increased if equipment used
in or near the excavation or trench may alter the atmosphere where
personnel are working. All air monitoring must be documented and
maintained in the project safety files.

Attended emergency rescue equipment, such as a breathing
apparatus, a safety harness and line, basket stretcher, etc., must
be readily available where adverse atmospheric conditions may
exist or develop in an excavation or trench.

Excavations or trenches may qualify as confined spaces. When
this occurs, compliance with SMS 010 — Confined Spaces, is
required.

G. Water Accumulation

1.

Employees will not work in excavations where water is
accumulating unless adequate precautions have been taken to
protect employees. Personnel must exit excavations and trenches
during rainstorms.

De-watering equipment must be installed and monitored by a
competent person.

Diversion ditches, dikes, or other suitable means will be used to
prevent water from entering an excavation and to provide adequate
drainage of the area adjacent to the excavation.
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4.

Excavations and trenches must be inspected by a competent
person after each rain event and before personnel are permitted to
re-enter the excavation or trench.

H. Excavation and Trenching Permit

1.

3.

An Excavation/Trenching Permit (Attachment 013-1 NA) must be
completed prior to all excavation or trenching activities.

The Excavation and Trenching Permit must be completed and
signed by all applicable parties as indicated on the permit.

Excavation and Trenching Permits may be valid for up to 1 week.

|. Daily Inspections

1.

Daily inspections must be made (Attachment 013-2 NA) of
excavations and trenches. Where potential employee exposure to
hazards associated with the excavation (e.g., entrapment, falls
greater than 4 feet (1.2 meters), cave-ins, etc.) can reasonably be
anticipated, these inspections must be made by a competent
person.

Inspections must be conducted daily before the start of work, after
every rainstorm, after other events that would increase hazards
such as snowstorm, thaw, earthquake, or dramatic change in
weather, and when fissures, tension crack, sloughing, undercutting,
water seepage, bulging at the bottom or other similar conditions
occur.

If evidence of possible cave-ins or slides is apparent, all work in the
excavation or trench must cease until the necessary precautions
have been taken to safeguard the personnel.

J. Excavating at Potential MEC/UXO Sites

1.

If the project site is suspected of munitions and explosives of
concern (MEC) or unexploded ordinance (UXO) contamination, the
UXO team will conduct a reconnaissance and MEC/UXO avoidance
to provide clear access routes to each site before excavation crews
enter the area.

. MEC/UXO sites with planned excavation activities will not be

conducted until a complete plan for the site is prepared and/or
approved by the URS UXO Safety Officer. MEC/UXO avoidance
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must be conducted during excavation operations on known or
suspect MEC/UXO sites (SMS 039).

K. Training/Briefings

1. Conduct and document daily safety briefings for all employees
associated with excavation activities. Discuss excavation hazards,
protective measures, and work practices that will be applicable to
the day's activities.

5. Documentation Summary
The following information will be maintained in the project file:
A. Competent person qualifications.
B. Excavation and Trenching Permit(s).
C. Daily inspections by an excavation-competent person.
D. Air monitoring records.
6. Resources

A. U.S. Occupational Safety and Health Administration (OSHA) Standard
Excavations 29 CFR 1926, Subpart P

1. Appendix B, Sloping and Benching

Appendix C, Timber Shoring

Appendix D, Aluminum Hydraulic Shoring

W N

Appendix E, Alternatives to Timber Shoring

U.S. OSHA Technical Links — Trenching and Excavation

SMS 010 — Confined Space Entry
SMS 034 — Utility Clearance and Isolation
SMS 039 — Munitions Response / Munitions and Explosives of Concern

Attachment 013-1 NA — Excavation/Trenching Permit

® " m o o W

. Attachment 013-2 NA — Daily Excavation/Trench Inspection Form



http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10930
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10932
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10933
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10934
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10935
http://www.osha.gov/SLTC/trenchingexcavation/index.html
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7. Supplemental Information

A. Soil Classification

B. Angle of Repose — Simple Slopes
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Authorization No.:

Date and Time
Permit Valid:

Competent Person:

Date and Time
Permit Expires:

Project Name: Excavation/Trench
Location:
Description or Job Special Procedures:
DEPTH = :
ESTIMATED TOP = w_ L [ ] Stable Rock E)HT_yZZ\E
DIMENSIONS:
BOTTOM = W L ] Type B [] TypeC
SOIL ANALYSIS METHOD(S) USED: [ ] Avg. Compression Strength __ tsf
O Visual ] Manual [ Tabulated Data | [] Compressed Strength Data
SOIL CHARACTERISTICS: MANUAL TEST USED:
[ ] Cemented [ Cohesive [ Layered [ ] Plasticity =[] DryStrength [] Ribbon
[ ] Fissured [] Granular [] Plastic [ ] Thumb Penetration [] Pocket Penetrometer
[1bry [] Moist [] Saturated [] Submerged | [_] Dry Testing [] Other
PROTECTIVE SYSTEMS: UTILITIES:

Protective systems for excavations/trenches deeper [] One Call Service Notified
than 20 feet (6.1 meters) must be designed and o i .
approved by a registered professional engineer. [] Utilities Marked by Public Utilities
SLOPING/BENCHING: [] Property Owner Contacted
[ Vertical (90°) []3/4:1(53°) []1:1(45°9) | L[] Utility Drawings Reviewed
|:| 1 Y1 (340) I:l 2:1 (260) |:| Other I:‘ Private Ut|||ty Locater Utilized
SHORING: LIST OF KNOWN OBSTRUCTIONS:

] Timber
[ ] Aluminum Hydraulic
[] Trench Shield/Trench Box

[] Telephone [] Water
Sewer [] Steam L] Alarm

Drain [ ] Process [] Footings [ ] Pilings
Concrete Encasement

[] Other

Electrical

Himinn

OTHER:
[ ] Means of Egress Required
[ ] Confined Space Permit Required

10

SPECIAL INSTRUCTIONS and WORK INSTRUCTIONS
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Revision 6: March 2012

All unsafe conditions must be corrected prior to excavation entry. If any hazardous
conditions are observed, the excavation must be evacuated immediately, and no one is
allowed to re-enter until corrective action has been taken.

Signature and Dates

Print Name Signature Date

Excavation Competent
Person

Client Representative
(if applicable)

Site Supervisor

HSE Representative

Registered
Professional Engineer
(if applicable)

Project Manager

Subcontractor Rep

Equipment
Superintendent

Field Engineer

Other
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Issue Date: July 2000
Revision 6: March 2012

Competent .
Person: Date:
Project Weather
Name: Conditions:
Excavation Rainfall Amounts
Location: 24 Hours Previous:
Access/Egress
Is access and egress located within 25 feet (7.6 meters) of entrants? [ Yes

If ladders are used, do they extend 3 feet (0.9 meter) beyond the top of [] Yes
the excavation?

Soil Characteristics

Is any water seepage noted in trench walls or bottom? []Yes
Are pumps in place, or available if needed? [ Yes
Is there evidence of significant fracture planes in soil or rock? [ Yes
Are there any zones of unusually weak soils or materials not [ Yes
anticipated?

Have tension cracks been observed along the top on any slopes? [ Yes
Are there any noted dramatic dips or bedrock? [ Yes
Is there any evidence of caving or sloughing of soil since the last [ Yes
inspection?

Protective Systems

Are slopes cut at design angle of repose? [ Yes
Is the shoring system installed in accordance with the design? [ Yes
Is the shoring being used secure? []Yes

Does the design include an adequate safety factor for equipment being [ ] Yes
used?

Is traffic being adequately kept away from the excavation/trenching []Yes
operation?
Are hydraulic shores pumped to design pressure? [ Yes
Is vibration from equipment or traffic too close to the trenching [ Yes
operation?
Are trench box(s) certified? [ Yes

Hazardous Atmosphere & Confined Spaces

Is the hazardous atmosphere testing being conducted on a regular [ Yes
basis?
Have rescue procedures been established, and is equipment []Yes

immediately available?

|:|No
[]No

LI No
LI No
LI No
LI No

[]No
[]No
[]No

LI No
LI No
LI No
LI No

|:|No

|:|No
|:|No

|:|No

|:|No
[]No

[ ] Not Applicable

] Not Applicable

] Not Applicable
] Not Applicable
] Not Applicable

] Not Applicable

] Not Applicable
] Not Applicable

] Not Applicable

] Not Applicable
] Not Applicable
] Not Applicable

] Not Applicable
[ ] Not Applicable

[ ] Not Applicable

[ ] Not Applicable

[ ] Not Applicable

[ ] Not Applicable

] Not Applicable
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Miscellaneous

Are utility markings in place? [JYes [INo []NotApplicable
Are trees, boulders, or other hazards located in the area? [JYes [INo []NotApplicable
Are barricades or covers in place and in good condition? [JYes [INo []NotApplicable

Is excavated material and equipment at least 2 feet (0.6 meter) fromthe [ ]Yes []No [] Not Applicable
edge of the excavation?

Are all short-term trench(es) covered within 24 hours? [JYes [INo []NotApplicable
Are GFCls used on all temporary electrical cords? [JYes [INo []NotApplicable
Is the excavation within the original scope of the excavation permit? [JYes [INo []NotApplicable
Is a valid excavation permit executed for the excavation/trenching [JYes [INo []NotApplicable
activity?

Notes:

“I hereby attest that the following conditions existed and that the following items were checked or reviewed
during this inspection.”

All unsafe conditions must be corrected prior to excavation entry. If any hazardous conditions are
observed, the excavation must be immediately evacuated, and no one is allowed to re-enter until
corrective action has been taken.

Daily Excavation/Trenching Inspection Completed By:

R
E
S
P
o
N
S
|
B
|
L
I
T
Y

COMPETENT PERSON Date
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"Type A" soils

Cohesive soils with an unconfined, compressive strength of 1.5 ton per square foot (tsf)
(144kPa) or greater. Examples of cohesive soils are clay, silty clay, sandy clay, clay loam
and, in some cases, silty clay loam and sandy clay loam. Cemented soils such as caliche
and hardpan are also considered Type A.

However, no soil is Type A if:

1.
2.
3.
4

5.

The soil is fissured;
The soil is subject to vibration from heavy traffic, pile driving, or similar effects;
The soil has been previously disturbed;

The soil is part of a sloped, layered system where the layers dip into the excavation on a
slope of four horizontal to one vertical (4H:1V)or greater; or

The material is subject to other factors that would require it to be classified as a less
stable material.

"Type B" soils

1.

2.

Cohesive soil with an unconfined compressive strength greater than 0.5 tsf (48 kPa) but
less than 1.5 tsf (144 kPa); or
Granular cohesionless soils including angular gravel (similar to crushed rock), silt, silt
loam, sandy loam and, in some cases, silty clay loam and sandy clay loam.
Previously disturbed soils except those which would otherwise be classed as Type C
soil.

a. Soil that Dry rock that is not stable; or

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

"Type C" soils

ok owbd -~

Cohesive soil with an unconfined compressive strength of 0.5 tsf (48 kPa) or less;
Granular soils including gravel, sand, and loamy sand;

Submerged soil or soil from which water is freely seeping;

Submerged rock that is not stable, or

Material in a sloped, layered system where the layers dip into the excavation or a slope
of four horizontal to one vertical (4H:1V) or steeper.
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URS SsAFETY MANAGEMENT STANDARD
Fire Protection and Prevention

1. Applicability

This standard applies to URS Corporation, and its subsidiary companies, office
and project locations.

2. Purpose and Scope

The purpose of this standard is to reduce/eliminate potential fire hazards in the
workplace and to provide for a rapid, effective response should a fire occur.

3. Procedures

The associated implementing regional procedures for this standard are included
as attachments:

SMS 014 NA — North America

SMS 014 INT — International Operations (including Europe, Asia, South
America and Africa)

SMS 014 AP10 — Asia Pacific
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URS SAFETY MANAGEMENT STANDARD
Fire Protection and Prevention

1. Applicability

This standard applies to URS Corporation and its subsidiary companies.

2. Purpose and Scope

The purpose of this standard is to reduce/eliminate potential fire hazards in the
workplace and to provide for a rapid, effective response should a fire occur.

3. Implementation

Implementation of this standard is the responsibility of the URS manager
directing activities of the facility, site, or project location. At project sites
controlled by contractors or building owners, some of these responsibilities may
be covered by building/facility owners or owner agents.

4. Requirements
A. Fire Protection

1. A fire protection program will be developed and followed throughout
all phases of work.

a. Access to available firefighting equipment will be maintained
at all times.

b. Firefighting equipment will be inspected monthly and
maintained in operating condition. Defective equipment will
be immediately replaced.

c. Fire extinguishers that out of service or discharged will be
immediately tagged, removed from service, and replaced.

d. Firefighting equipment will be conspicuously located and not
obstructed from view in the workplace.

e. Where and when required or necessary, the project manager
will provide a trained and equipped firefighting organization
(fire brigade) to assure adequate protection.

2. A temporary or permanent water supply (sufficient volume,
duration, and pressure) required to properly operate the firefighting
equipment will be made available as soon as combustible materials
accumulate.
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a. Where underground water mains are to be provided, they
will be installed, completed, and made available for use as
soon as practicable.

b. Fire Hose and Connections

One hundred feet, or less, of 1.5-inch (3.75-cm) hose,
with a nozzle capable of discharging water at 25
gallons (95 liters) or more per minute, may be
substituted for a fire extinguisher rated not more than
2A 20BC in the designated area, provided the hose
line can reach all points in the area.

If fire hose connections are not compatible with local
firefighting equipment, the project manager will
provide adapters or equivalent to permit connections.

During demolition involving combustible materials,
charged hose lines supplied by hydrants, water trucks
with pumps, or equivalent will be made available.

c. Fixed Firefighting Equipment

Sprinkler Protection

e Where URS is involved in the construction of a
facility in which automatic sprinkler protection
is required, the installation of the sprinklers will
closely follow the construction, and sprinklers
will be placed into service as soon as
practicable.

e Where URS is involved in the demolition or
alteration of a facility, existing automatic
sprinkler installations should be retained in
service as long as reasonable. Only
authorized persons will permit the operation of
sprinkler control valves. Modification of
sprinkler systems to permit alterations or
additional demoilition should be expedited so
that the automatic protection may be returned
to service as quickly as possible. Sprinkler
control valves will be checked daily, at the
close of work/business, to ascertain that the
protection is in service.
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Standpipes

In all structures requiring standpipes or where
standpipes exist in structures being altered, they will
be maintained to always be ready for fire protection
use. Conspicuously marked standpipes will be
provided with connections on the outside of the
structure (at the street level). Each floor will be
equipped with at least one standard hose outlet.

Fire Alarm Devices

e An alarm system (e.g., telephone system,
siren) will be established to alert both the
employees on the site and the local fire
department of an emergency.

e The alarm code and reporting instructions will
be conspicuously posted at phones and at all
employee entrances.

iv. Fire Cutoffs

e In new construction, firewalls and exit
stairways required for the completed buildings
will be given construction priority. Fire doors,
with automatic closing devices, will be hung on
openings as soon as practicable.

e Fire cutoffs will be retained in buildings
undergoing alterations or demolition until
operations necessitate their removal.

d. Jobsite Requirements

Material storage areas will be equipped with fire
extinguishers adequate for their size, construction,
and the material stored therein.

Welding, cutting, grinding, and burning will not be
done within 25 feet (7.6 meters) of any material fuel
storage area. Fire extinguishers will be provided at
the site of welding operations.
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Flammable materials will be stored as far as possible
from the working area, at least 25 feet (7.6 meters).
Safety cans will be used when handling and
transporting fuel, gas, and other flammables.

. Extinguishers are to be adequately maintained.

The telephone number of the nearest organized
firefighting group is to be displayed at jobsite
telephones.

3. Fire Extinguishing Equipment

a. Extinguisher Requirements

C.

Use only UL-listed extinguishers. Mark extinguishers and
extinguisher locations, indicating the suitability of each
extinguisher for a particular classification of fire.

Building and Occupancy Hazard Protection

Requirements for fire extinguisher protection are divided into
two categories: building protection and occupancy hazard
protection. Provide for extinguishing equipment to protect
both the building structure (if it is combustible) and the
occupancy hazards inside it.

For building protection, provide fire extinguishers
rated for Class A fires or greater, as required by
applicable building codes.

For protection against occupancy hazards, provide
fire extinguishers rated for Class A, B, C, or other fire
potential as appropriate. Requirements may vary
from section to section within a single building.
Determine the occupancy hazards, as well as the
proper ratings of necessary fire extinguishers, of each
room or section. Classify rooms or sections as light
hazard, ordinary hazard, or extra hazard. See
Supplemental Information B for additional details and
assistance in determining extinguisher requirements.

Extinguisher Placement
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d.

Place extinguishers in conspicuous locations, along
normal paths of travel, and near exits. If the
extinguishers are not readily visible, use wall
markings, signs, or lights to identify their locations.

Ensure that extinguishers are readily accessible.
Keep the space in front of and below extinguishers
clear at all times. The floor area beneath
extinguishers may be marked as a reminder to keep
the area clear.

Hang extinguishers on hangers, brackets, or other
equipment furnished by the manufacturer, or place
them on shelves. If an extinguisher weighs less than
40 pounds (18.1 kg), the top of the extinguisher will
not be more than 5 feet (1.5 meters) above the floor.
If an extinguisher weighs equal to or more than 40
pounds (18.1 kg), it will not be more than 3.5 feet (1.1
meters) above the floor. The clearance between the
bottom of the extinguisher and the floor will never be
less than 4 inches (10.2 cm).

. Provide the appropriate number and types of fire

extinguishers for operations being performed. Refer
to Supplemental Information A for guidance.

Inspection

Properly trained personnel will inspect extinguishers at least
monthly. The monthly inspection will include the following
items at a minimum:

Vi.

Vii.

Location.
Rating.

Access.

. Visibility.

Operating instructions.
Seals.

Tamper indicators.
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viii. Fullness.

ix. Physical condition.

Attach inspection tags to each extinguisher indicating the
dates of purchase, inspection, testing, and recharging, and
the initials of the inspector. In addition to the tag, a colored
tape may be used to indicate that an extinguisher has been
inspected.

Fire extinguishers must be inspected annually by a qualified
fire services contactor.

e. Testing and Maintenance

Establish periodic testing programs to ensure that
extinguishers are in proper operating condition. Only
properly trained personnel (preferably fire
extinguisher vendors) should maintain extinguishers.

At the conclusion of testing or maintenance work,
attach a tag to the extinguisher showing the date and
the signature of the person who performed the
service.

f. Testing Intervals

Each year, recharge soda acid and foam
extinguishers, and weigh others according to the
manufacturer’s instructions. Inspect the body, hose,
and nozzle of the extinguisher, and examine the dry
powder. Note: Testing is not necessary for stored
pressure units unless a loss of pressure or other
conditions indicates a need; however, units mounted
in vehicles or otherwise subject to mechanical
packing should have their powder examined.

Every five years, test the pressure parts of all
extinguishers except Halon 1301 extinguishers; dry
chemical extinguishers with braised-brass, mild steel,
or aluminum shells; and dry-powder extinguishers for
metal fires.
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Every six years, empty dry-chemical, stored-pressure
extinguishers and examine working parts for
operability.

. Every 12 years, test the pressure parts of Halon 1301

extinguishers; dry-chemical extinguishers with
braised-brass, mild steel, and aluminum shells; and
dry-powder extinguishers for metal fires.

g. Employee Training

B. Fire Prevention

1. General

Where fire extinguishers are provided for employee
use, training will be provided on general principles of
portable fire extinguishers, including stages of fires
and classes of fire extinguisher. The emphasis
should be on hazards of fighting a fire during the initial
phases of a fire.

Personnel designated to use firefighting as part of a
site Emergency Action Plan must have training in the
use of appropriate equipment. Training must be
conducted prior to initial assignment and annually
thereafter or whenever there is a change in the
Emergency Action Plan or new equipment is
introduced.

a. Develop an Emergency Preparedness Plan as outlined in
SMS 003 — Emergency Preparedness Plan.

b. Conduct evacuation drills at least annually.

c. Maintain good housekeeping to reduce fire hazards and to
provide safe routes of egress should a fire occur.

d. Conduct periodic workplace inspections to identify fire
hazards such as unnecessary accumulation of combustibles
(including paper and boxes), unnecessary storage of
flammables, and sources of ignition.

2. Ignition Hazards
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a. Electrical wiring and equipment for light, heat, or power
purposes will be properly installed.

b. Equipment powered by internal combustion will be located
with the exhausts positioned away from combustible
materials. When the exhausts are piped outside the building
under construction, a clearance of at least 6 inches (15 cm)
will be maintained between piping and combustible material.

c. Smoking is prohibited at or in the vicinity of operations that
constitute a fire hazard. Such areas will be conspicuously
posted as follows: “NO SMOKING OR OPEN FLAME.”

d. Portable, battery-powered lighting equipment, used in
connection with the storage, handling, or use of flammable
gases or liquids, will be approved for the hazardous
locations. For more information, see SMS 015 — Flammable
and Combustible Liquids and Gases.

e. The nozzles of air, inert gas, and steam lines or holes used
in the cleaning or ventilation of tanks and vessels containing
hazardous concentrations of flammable gases or vapors will
be bonded to the tank or vessel shell. Bonding devices will
not be attached or detached while hazardous concentrations
of flammable gases or vapors exist.

3. Temporary Buildings

a. Temporary buildings will not be erected where the location
adversely affects any means of employee exit.

b. Temporary buildings, located within another building or
structure, will be of noncombustible construction or
combustible construction having a fire resistance rating of
not less than 1 hour.

c. Temporary buildings, located other than inside another
building and not used for handling and storage of flammable
or combustible liquids, flammable gases, explosives, or
blasting agents, or similar hazardous occupancies, will be
located at a distance of not less than 10 feet (3 meters) from
another building or structure. Groups of temporary buildings,
not exceeding 2,000 square feet (186 square meters) in
total, will be considered a single temporary building.
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4. Open Yard Storage

a.

Combustible materials will be stored with regard to the
stability of piles and in no case higher than 10 feet (3
meters).

Driveways between and around combustible storage piles
will be at least 15 feet (4.6 meters) wide and maintained free
of accumulations of rubbish, equipment, or other articles or
materials. Driveways will be spaced to produce a maximum
grid system unit of 50 feet (15.2 meters) by 150 feet (45.7
meters).

The entire storage site will be kept free from accumulations
of unnecessary combustible materials. Weeds and grass
will be maintained, and procedures will be established for
periodic cleanup of the entire area.

The method of piling combustible materials will be solid and
in orderly regular piles. No combustible material will be
stored outdoors within 10 feet (3 meters) of a building or
structure.

Portable fire extinguishing equipment, suitable for the fire
hazard involved, will be provided at convenient,
conspicuously accessible locations in the yard area.
Portable fire extinguishers, rated not less than 2A:20BC, will
be placed to assure that the maximum travel distance to the
nearest unit will not exceed 100 feet (30.5 meters).

5. Indoor Storage

a.

b.

Storage will not obstruct, or adversely affect, means of exit.

Materials will be stored, handled, and piled with regard to
their fire characteristics.

Noncompatible materials, which may create a fire hazard,
will be segregated by a barrier having a fire resistance of at
least 1 hour.

Materials will be piled to minimize the spread of fire internally
and to permit convenient access for firefighting. Stable piling
will be maintained at all times. Aisle space will be
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e.

maintained to safely accommodate the widest vehicle used
within the building for firefighting purposes.

A clearance of at least 36 inches (90 cm) will be maintained
between the top level of the stored material and the sprinkler
deflectors.

Clearance will be maintained around lights and heating units
to prevent ignition of combustible materials.

A clearance of 24 inches (60 cm) will be maintained around
the fire door’s path of travel, unless a barricade is provided,
in which case no clearance is needed. Material will not be
stored within 36 inches (90 cm) of a fire door.

C. Temporary Heating Devices

1. Ventilation

a.

Fresh air will be supplied in sufficient quantities to
maintain the health and safety of employees. Where
natural means of fresh air supply are inadequate,
mechanical ventilation will be provided.

Heaters used in confined spaces necessitate that
special care be taken to provide sufficient ventilation
to ensure proper combustion, maintain the health and
safety of workmen, and limit temperature increase in
the area.

2. Clearance and Mounting

a.

Temporary heating devices will be installed to provide
clearance to combustible materials not less than the amount
shown in the following table:

Minimum Clearance in inches (cm)
Heating Appliance Sides Rear Chimney
Connector
Room heater, circulating type 12 (30) 12 (30) 18 (45)
Room heater, radiant type 36 (90) | 36 (90) 18 (45)

Temporary heating devices that are listed for installation with
lesser clearance than specified in the previous table must be

10
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installed in accordance with the manufacturer’s
specifications.

c. Heaters not suitable for use on wood floors will not be set
directly upon them or other combustible materials. When
such heaters are used, they will rest on suitable heat-
insulating material or concrete at least 1 inch (2.5 cm) thick
or equivalent. The insulating material will extend beyond the
heater 2 feet (60 cm) or more in all directions.

d. Heaters used near combustible tarpaulins, canvas, or similar
coverings will be located at least 10 feet (3 meters) from the
coverings. The coverings will be securely fastened to
prevent ignition or upsetting of the heater due to wind action
on the covering or other material.

3. Stability

When in use, heaters will be set horizontally level, unless otherwise
permitted by the manufacturer’s instructions.

4. Solid Fuel Heaters
Solid fuel heaters are prohibited in buildings and on scaffolds.
5. Oil Fired Heaters

a. Flammable liquid-fired heaters will be equipped with a
primary safety control to stop the flow of fuel in the event of
flame failure. Barometric or gravity oil feed will not be
considered a primary safety control.

b. Heaters designed for barometric or gravity oil feed will be
used only with integral tanks.

c. Heaters specifically designed and approved for use with
separate supply tanks may be directly connected for gravity
feed, or an automatic pump, from a supply tank.

5. Documentation Summary
The following documentation will be maintained in the project file:

A. Emergency Action Plans.

11
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B. Fire extinguisher inspection logs.
C. Employee training documentation.
D. Site audits.

E. Evacuation drills.

6. Resources

A. U.S. Occupational Safety and Health Administration (OSHA) Standard —
Means of Egress — 29 Code of Federal Regulations (CFR) 1910,
Subpart E

B. U.S. OSHA Standard — Exit Routes, Emergency Action Plans, and Fire
Prevention Plans — 29 CFR 1910.38

C. U.S. OSHA Standard — Fire Protection — 29 CFR 1910, Subpart L

D. U.S. OSHA Software — Fire Safety Advisor

E. U.S. OSHA Construction Standard — Fire Protection and Prevention —
29 CFR 1926.150, Subpart F

F. National Fire Protection Association — Standard for Portable Fire
Extinguishers — NFPA 10

G. International Code Council — International Fire Code

H. SMS 003 — Emergency Preparedness Plan
I. SMS 015 — Flammable and Combustible Liquids and Gases

7. Supplemental Information

A. Fire Classifications

B. General Fire Extinquisher Requirements

12
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FIRE CLASSIFICATIONS

A. Fire Classifications

Fires are classified as Class A, B, C, D, or Special, depending upon the types of
materials involved. These classifications are defined as follows:

1.

Class A — Fires in ordinary combustible materials such as wood, cloth,
paper, trash, rubber, and plastic.

. Class B - Fires in flammable liquid, oil, grease, tar, oil-base paint, lacquer,

and flammable gas.

Class C - Fires involving energized electrical equipment or systems,
resulting in the extinguishing media conducting electricity. When electrical
equipment or systems are de-energized, extinguishers for Class A or B
fires can be used safely.

Class D - Fires involving combustible metals such as magnesium,
titanium, zirconium, lithium, potassium, and sodium. Specialized
techniques, extinguishing agents, and extinguishing equipment have been
developed to control and extinguish fires of this type. Generally, do not
use normal extinguishing agents on metal fires. In such fires, there is the
danger of increasing the intensity of the fire because of a chemical
reaction between some extinguishing agents and the burning metal.

Special - Fires that involve certain combustible metals or reactive
chemicals require, in some cases, special extinguishing agents or
techniques.

B. Extinguisher Classifications and Ratings

All types of extinguishers are not equally effective against all classifications of
fires. Therefore, extinguishers are rated according to the classification and size of
the fires against which they are effective. Extinguisher ratings are found on the
extinguisher label. A rating consists of a letter indicating the classification of fire
on which the extinguisher is effective and a rating number indicating the relative
extinguishing effectiveness. The significance of the rating number varies with the
classification of fire for which the extinguisher is rated. The following rating
criteria are used:

1.

For extinguishers rated for Class A fires, the rating number indicates
relative effectiveness, the higher the number, the more effective the
extinguisher. The minimum recommended rating for extinguishers rated
for Class A fires is 2A.
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2. For extinguishers rated for Class B fires, the rating number represents the
average size (in square feet) of the fire the extinguisher could put out.

3. No number is used for extinguishers rated for Class C fires, because
Class C fires are essentially either Class A or B fires involving energized
electrical wiring and equipment.

C. Hazard Classifications

The materials in a building or area present hazards of varying potential. These
hazards are classified. As follows:

1. Light or Low Hazard — A room or area where, considering the amount of
combustible material or flammable liquids present, fires of small size
should be anticipated (e.g., change trailers, toilet trailers, and general

storage).

2. Ordinary or Moderate Hazard — A location where, considering the amount
of combustibles or flammable liquids present, fires of moderate size
should be anticipated (e.g., temporary construction offices and most

shops).

3. Extra or High Hazard — A location where, considering the amount of
combustibles or flammable liquids present, fires of severe magnitude
should be anticipated (e.g., carpenter shops and storage areas for
flammable liquids and lumber).
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1. Fire Extinguishers — General

The following are minimum requirements for fire extinguisher placement in office
buildings, construction facilities, support buildings, and/or buildings under
construction. In some cases, client requirements may be more stringent, in
which case the client’s requirements supersede the guidelines below.

Extinguisher Requirements for Class A Hazards

Maximum Maximum Area to be
Travel Distance Protected per Extinguisher
Rating to Light Ordinary Extra
Shown on Extinguishers Hazard Hazard Hazard
Extinguisher in Feet (m) sq. ft. (m?) sq. ft. (m?) sq. ft. (m?)
1-A - - - -
2-A 75 (23) 6,000 (557) 3,000 (279) -
3-A 75 (22.9) 9,000 (836) 4,500 (418) 3,000 (279)
4-A 75 (22.9) 11,250 (1,045) 6,000 (557) 4,000 (372)
6-A 75 (22.9) 11,250 (1,045) 9,000 (836) 6,000 (557)
10-A 75 (22.9) 11,250 (1,045) 11,250 (1,045) 10,000 (929)
20-A 75 (22.9) 11,250 (1,045) 11,250 (1,045) 11,250 (1,045)
40-A 75 (22.9) 11,250 (1,045) 11,250 (1,045) 11,250 (1,045)
Extinquisher Requirements for Class B Hazards
Maximum Travel
Distance to
Minimum Extinguisher Extinguishers
Type of Hazard Rating in Feet (m)
Light 5-B 30 (9.1)
10-B 50 (15.2)
Ordinary 10-B 30 (9.1)
20-B 50 (15.2)
Extra 40-B 30 (9.1)

80-B 50 (15.2)
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Extinquisher Requirements for Class C Hazards

Class C extinguishers are required wherever energized electrical equipment is
located. Since a Class C fire itself is either Class A or Class B (involving ordinary
combustible material, flammable liquids, or flammable gases), the extinguishers are
sized and located as for a Class A or B hazard.

Types of Extinquishers Approved for Types of Hazards

Class A Hazards Class B Hazards Class C Hazards

Cartridge-operated water Carbon dioxide* Carbon dioxide

or antifreeze

Stored pressure water or Dry chemical Dry chemical

antifreeze

Wetting Agent Foam Multipurpose dry Multipurpose dry chemical
chemical (ABC) (ABC)

Loaded stream Halon 1301 Halon 1301

Multipurpose dry Halon 1211 Halon 1211

chemical (ABC)

Pump tank water or
antifreeze (Halon 1211)

*Certain sizes are not classified or acceptable to meet requirements.

2. Hot Work

A minimum of one fire extinguisher, rated at least 20BC, must be provided for
each hot work location. The extinguisher should be conspicuously positioned no
more than 10 feet (3.04 meters) from the hot work. Refer to SMS 020- Hot
Work”.

3. Motorized Construction Equipment
At least one portable fire extinguisher, rated at least 20BC, must be provided on
each piece of motorized construction equipment.

4. Temporary Construction/Work Trailer

A minimum of one fire extinguisher, rated at a minimum of 2A, must be provided
for each temporary construction/work trailer.
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1. Applicability

This standard applies to all operations of URS Corporation and its subsidiary
companies.

2. Purpose and Scope

The purpose of this standard is to provide information regarding the proper
storage, handling and work practices associated with flammable and combustible
liquids and gases.

3. Procedures

The associated implementing regional procedures for this standard are included
as attachments:

SMS 015 NA — North America

SMS 015 INT — International Operations (including Europe, Asia, South
America and Africa)

SMS 015 AP7 — Asia Pacific




SMS 015 NA
Issue Date: June 1999
Revision 5: September 2011

SAFETY MANAGEMENT STANDARD
Flammable and Combustible Liquids and Gases

1. Applicability

This standard applies to all operations of URS Corporation and its subsidiary
companies.

2. Purpose and Scope

The purpose of this standard is to provide information regarding the proper
storage, handling, and work practices associated with flammable and
combustible liquids and gases.

3. Implementation

Implementation of this standard is the responsibility of the URS manager
directing activities of the facility, site, or project location.

4. Requirements
A. Appoint a Responsible Person who will:

1. Determine if flammable or combustible liquids and gases are stored
on-site. Flammable liquids have a flash point of less than
100 degrees Fahrenheit (°F) (37.8 degrees Celsius [°C]).
Combustible liquids have a flash point greater than or equal to
100°F (37.8°C). These liquids are further divided into three classes
(I, 11, 111) and subclasses (A, B, C) as summarized in
Attachment 015-1 NA.

2. Inspect storage areas monthly.

3. Monitor the quantity of flammable and combustible liquids and
gases on the site.

4. Review work practices involving flammable and combustible liquids
and gases.

5. Material safety data sheets (MSDS) for all hazardous substances,
including flammable and combustible liquids, must be provided by
vendors or subcontractors, and maintained on site. For more
information, see SMS 002 — Hazard Communication.

6. Furnish portable fire extinguishers in such quantities, sizes, and
types as needed for the special hazards of operation and storage.
For more information, see SMS 014 - Fire Prevention and
Protection.
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B. Control flammable and combustible liquids and gases entering the site by
ordering only those materials and quantities that are needed to complete a

job.

C. Cylinders — General Use & Transport

1.

Open and close cylinder valves using the appropriate tools
provided by the cylinder supplier.

Remove regulators and replace caps before transporting cylinders.

Do not roll or drop cylinders. Transport cylinders in a vertical and
secured positing using a cylinder basket, cylinder cart or other
secure equipment.

Do not use cylinders if the cap can not be removed by hand. Do not
use tools (e.g., hammer) to loosen caps. Tag the cylinder “Do Not
Use” and return the cylinder to a designated storage area to be
returned to the cylinder supplier.

Welding gas and oxygen cylinders must be stored at a minimum of
20 feet (6.1 meters) apart or separated by a 5 foot (1.5 meters) high
firewall that is rated for a minimum of %2 hour.

D. General Storage

1.

4.

Use only approved containers, tanks, and pumping equipment for
storage and handling of flammable and combustible liquids. Use
approved (UL or FM) metal safety cans (with spring-closing lid and
spout cover, and optional flash-arresting screen) for the handling
and use of flammable liquids in 1- to 5-gallon (4- to 19-liter)
quantities. For additional information, see Attachment 015-1 NA —
Flammable and Combustible Liquid Classifications.

Segregate gas cylinders based on hazards. Store oxygen
separately from acetylene or other flammables. Store cylinders in
secure and upright position, with caps secure and cylinders marked
as to the contents and hazards.

Place all rags, waste, etc., soiled by combustible or flammable
materials in tightly closed metal containers for daily disposal.

Take precautions, including proper ventilation, to prevent the
ignition of flammable vapors. Sources of ignition include, but are
not limited to: open flames; lightning; smoking; cutting and welding;
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hot surfaces; frictional heat; static, electrical, and mechanical
sparks; spontaneous ignition; chemical reactions; and radiant heat.

Require approved personal protective equipment for all persons
handling flammable or combustible liquids, as outlined by the
appropriate MSDS.

Train employees exposed to flammable or combustible liquids in
the hazards of these materials; in their safe handling, use and
disposal; in their protection from ignition sources; in the type, use,
and placement of containers and cabinets; in the location of fire
extinguishers; in the protection against toxic vapors; and in the
procedures to follow in case of spill or fire.

E. Indoor Storage

1.

Keep indoor storage of flammable liquids to a minimum. Do not
store more than 25 gallons (95 liters) of flammable or combustible
liquids outside of an approved storage cabinet.

. Do not store flammable or combustible liquids in areas used for

exits, stairways, or normally used for the safe passage of people.

Do not store more than 120 gallons (454 liters) of flammable and
combustible liquids in a single flammable storage cabinet; of these
liquids, not more than 60 gallons (227 liters) can be Class | and Il
flammable liquids. Do not store oxidizers and other reactive
chemicals in flammable cabinets.

Up to three cabinets may be grouped together. Groups of cabinets
must be separated by at least 100 feet (30.5 meters).

Conspicuously label all cabinets “Flammable—Keep Fire Away.”

Indoor flammable liquid storage rooms must conform to NFPA
codes, including requirements regarding fire ratings, spill
containment, maximum capacity, electrical classifications, and
ventilation requirements.

Storage of liquefied petroleum gas (LPG) within buildings is
prohibited, and outdoor storage or LPG must meet applicable
building and fire codes.

F. Outside Storage
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1.

Maintain a minimum of 20 feet (6.1 meters) between flammable and
combustible storage areas and any building.

Storage of containers (not more than 60 gallons [227 liters] each)
cannot exceed 1,100 gallons (4,164 liters) in any one pile or area.

Grade the storage area in a manner to divert possible spills away
from buildings, and curb or dike so as to contain entire volume of
liquids and prevent spills from impacting soil or groundwater.

Keep the entire storage site free from accumulation of unnecessary
combustible materials. Closely cut weeds and grass, and establish
a regularly scheduled cleanup procedure for the whole area.

Maintain adequate access-ways to open-yard storage to allow
access by fire-fighting equipment. Equipment that is blocking
access must be manned at all times so that it may be readily
moved if necessary.

G. Labeling and Signage

1.

Post a "NO SMOKING OR OPEN FLAME" sign in all areas where
flammable and combustible materials are stored, handled, and
processed.

Require all containers and cylinders to be labeled with the contents
and adequate hazard warnings per SMS 002 — Hazard
Communication.

Properly label cylinders that will no longer be used or are empty
and place in a designated area to be returned to the cylinder
supplier.

H. Use of Materials on Site

1.

Use flammable and combustible liquids and gases in a manner that
is consistent with the label and MSDS for the product.

Use only those amounts of materials needed for the job. Transfer
of these materials to ready-to-use containers is encouraged.

Use personal protective equipment stated on the product label and
MSDS. For additional information, consult SMS 029 — Personal
Protective Equipment.

For dispensing and/or fueling operations, ensure:




SMS 015 NA
Issue Date: June 1999
Revision 5: September 2011

SAFETY MANAGEMENT STANDARD
Flammable and Combustible Liquids and Gases

Spill Control
1.

a.

Signs are posted with instructions on the dispensing or
fueling process.

Operators have been trained in the dispensing or fueling
process.

Equipment being refueled has the engine shut off prior to
fueling.

Smoking is prohibited in vehicle and equipment refueling
areas.

Adequate protection is provided to safeguard dispensing
pumps from physical damage from vehicles.

Dispensing nozzles have auto shut-off or self closing valves
and provisions for containing or controlling over-spillage.

Heating equipment installed in lubrication or service areas,
where flammable liquids are dispensed, is of an approved
type, and where feasible, is installed at least 8 feet

(2.4 meters) above the floor.

Tank cars and trucks being loaded or unloaded and
flammable storage tanks and systems are properly bonded
and grounded.

Transfer of flammable liquids from one container to another
is done only when containers are electrically interconnected
(bonded).

Proper PPE is required during the dispensing or fueling
process. For additional information, see SMS 029 —
Personal Protective Equipment; and Attachment 015-2 NA —
Flammable, Combustible, Oxidizer, and Compressed Gas
Inspection Checklist.

Have a written spill response plan in place before materials are
stored or used on site. Any project with an aggregate aboveground
storage of more than 1,320 gallons or underground quantity of
42,000 gallons of diesel fuel, petroleum-based oils, gasoline, and
oil lubricants must have a current Spill Prevention Control and
Countermeasures (SPCC) plan.
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2. Clean up or respond to spills promptly according to applicable local,

state, and federal regulations. This may require notification of
authorities if a Reportable Quantity (RQ) is exceeded.

Move leaking cylinder to a ventilated area away from ignition
sources. Do not attempt to repair a leaking cylinder. Contact the
cylinder supplier to determine proper response methods.

J. Disposal

1.

Keep solvent waste and flammable liquids in fire-resistant, covered
containers until they are removed from the worksite.

Do not place flammable or combustible waste in municipal garbage.

Do not pour flammable or combustible liquids down drains or onto
the ground.

Dispose of flammable or combustible hazardous materials with a
licensed and approved hazardous material disposal company.

K. Inspection

1. Inspect flammable and combustible storage and use areas and gas
storage areas on a monthly basis.

2. Use the inspection sheet provided as Attachment 015-2 NA to
inspect the storage areas.

3. Inspect cylinder regulators, gauges, valves, hoses and connections
before use. Any damaged equipment shall be tagged out-of-
service.

4. Regulators shall be specific to the gas being used and no adapters
may be used to connect regulators to cylinders.

L. Training

Require that hazard communication training includes specific hazard
information for the flammables and combustibles used.

J. Compliance

Review and comply with country and client/customer-specific
requirements.
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5. Documentation Summary

The following information will be maintained in the project file:

A.
B.

Location of the MSDS inventory

Completed Flammable and Combustibles Inspection Checklist
(Attachment 015-2 NA)

6. Resources

A.

I o m

National Fire Protection Association — Liquefied Petroleum Gas Code —
Standard 58, Flammable and Combustible Liquids Code — Standard 30,
Isolated Construction Projects — Standard 395

. Regulations of the U.S. Coast Guard — Carriage of Flammable and

Combustible Cargo

U.S. Occupational Safety and Health Administration (OSHA) Standard —
Flammable and Combustible Liquids — 29 CFR 1910.106,

. U.S. Occupational Safety and Health Administration (OSHA) Standard —

Spray Finishing using Flammable and Combustible Materials — 29 CFR
1910.107,

U.S. Occupational Safety and Health Administration (OSHA) Standard —
Flammable and Combustible Liquids (Construction Standard) — 29 CFR
1926.152

Uniform Fire Code — Flammable and Combustible Liquids — Article 79

SMS 002 — Hazard Communication
SMS 014 — Fire Prevention and Protection
SMS 029 — Personal Protective Equipment

Attachment 015-1 NA — Flammable and Combustible Liquid
Classifications

Attachment 015-2 NA — Flammable, Combustible, Oxidizer, and
Compressed Gas Inspection Sheet
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Flammable Liquid

Flash Point

Boiling Point

Class 1A <73° F (22.8°C) <100° F (37.8°C)
Class 1B <73° F (22.8°C) >100° F (37.8°C)
Class 1C >73° F (22.8°C) < 100°F (37.8°C)

Combustible Liquid
Class 2 >100°F (37.8°C) < 140°F (60°C)
Class 3 > 140°F (60°C)

Maximum Allowable Size of Containers and Portable Tanks

Container Type

Flammable Liquids

Combustible Liquids

Class 1A Class 1B Class 1C Class Il Class Il
Glass or approved plastic 1 pint 1 quart 1.3 gallons | 1.3 gallons | 1.3 gallons
(0.5 liter) (1 liter) (5 liters) (5 liters) (5 liters)
Metal (other than drums) or 1.3 gallons | 5.3 gallons | 5.3 gallons | 5.3 gallons | 5.3 gallons
approved plastic (5liters) | (20liters) | (20liters) | (20 liters) | (20 liters)
Safety cans 2.6 gallons | 5.3 gallons | 5.3 gallons | 5.3 gallons | 5.3 gallons
(10 liters) (20 liters) (20 liters) (20 liters) (20 liters)
Metal drums (DOT 119 119 119 119 119
specifications) gallons gallons gallons gallons gallons
(450 liters) | (450 liters) | (450 liters) | (450 liters)) | (450 liters))
Approved metal portable tanks 793 793 793 793 793
gallons gallons gallons gallons gallons
(3,000 (3,000 (3,000 (3,000 (3,000
liters) liters) liters) liters) liters)
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Location Inspected: Job No.:

Date Inspected: Name of Inspector:

Storage Cabinets

1. Flammable cabinets do not obstruct room exits. |:| Yes |:| No |:| NA
2. No more than 60 gallons (227 liters) of flammable or 120 gallons (454 liters) of [lYes [INo [INA
combustible liquid are stored in a cabinet.
No more than three cabinets are located in a storage area. [JYes [INo [INA
Metal storage cabinets have self-closing doors. [JYes [INo [INA
Cabinets are labeled “FLAMMABLE — KEEP FIRE AWAY” [IYes [INo [INA
Safety Cans
Safety cans are constructed of stainless steel, Monel, or tin. |:| Yes |:| No |:| NA
Safety cans have a flame arrestor and spring-loaded cap on both the filling and [1Yes [INo [INA
pouring spouts.
Drum & Drum Storage Areas
8. Drums are stored in a vertical position. |:| Yes |:| No |:| NA
9. Bungs are closed when liquid is not being transferred. [JYes [INo [INA
10.  Drums are shielded from the sun. [JYes [INo [INA
11. Funnels with installed flash arrestor are used when transferring flammable liquids |:| Yes |:| No |:| NA
into drums.
12. A minimum distance of 25 feet (7.6 meters) between a drum storage area and |:| Yes |:| No |:| NA
buildings is present.
13. A “NO SMOKING” sign is posted in the area. [1Yes [INo [INA
14.  An emergency spill kit is located near the drum storage area. [1Yes [INo [INA
15. A 20-pound dry-chemical fire extinguisher is located no less than 10 feet (3 meters) [lYes [INo [JNA
or more than 50 feet (15 meters) from the storage area.
Waste Cans
16. Combustible scrap, debris, and waste materials (oily rags, etc.) are stored in |:| Yes |:| No |:| NA
covered metal cans.
17.  Waste cans are removed from the work area daily. [JYes [INo [INA
18.  Waste cans have spring-loaded self-closing lids. [JYes [INo [INA
Storage Rooms Designed Specifically For Flammable Materials
19. Room construction meets NFPA fire-resistance requirements. |:| Yes |:| No |:| NA
20. Rooms with automatic extinguishing systems have the following:
®  Noncombustible liquid-tight raised sills or ramps at least 4 inches (0.36 meters) [dYes [INo [INA
in height.
®  Flooring at least 4 inches (0.36 meters) below the surrounding floor, or an [dYes [INo [INA
open-grated trench that drains to a safe location.
®  Openings with approved self-closing fire doors. [dves [INo [INA
[Iyes [INo [INA

®  Liquid-tight construction where the walls join the floors.
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® Shelving, racks, dunnage floor overlay, and other interiors with 1-inch wood. D Yes D No D NA
21.  Rooms are ventilated by a gravity or mechanical exhaust system that:
® Commences not more than 1 foot (0.3 meter) above the floor. [dves [INo [INA
® |s designed to provide for a complete change of air within the room at least six [dYes [INo [INA
times per hour.
® |s controlled by a switch located outside the door, with ventilating equipment [dYes [INo [INA
and any light fixtures operated from the same switch.
Flammable & Combustible Storage Areas Within Buildings
22.  Atleast one portable fire extinguisher rated not less than 20-B is located outside of [1Yes [INo [INA
but not more than 10 feet (3 meters) from the door opening into any room used for
the storage of more than 60 gallons (227 liters) of flammable or combustible liquids.
23. Buildings or rooms are locked when not occupied. |:| Yes |:| No |:| NA
24, Exits, stairways, or passageways are not used for storing flammables and |:| Yes |:| No |:| NA
combustibles.
25.  No more than 25 gallons (95 liters) of Class IA or 60 gallons (227 liters) of Class IB, [lYes [INo [INA
I, or 11l liquids are located in a room outside of a flammable storage locker or
flammable storeroom.
26. An aisle at least 3 feet (0.91meters) wide is maintained in storage areas. |:| Yes |:| No |:| NA
27. No more than those amounts needed for one day’s use are stored in buildings |:| Yes |:| No |:| NA
under construction.
Outside Storage of Flammable and Combustible Liquids
28. Atleast one portable fire extinguisher having a rating of not less than 20-B is [lYes [INo [JNA
located not less than 25 feet (7.6 liters) or more than 75 feet (22.8 liters) from any
outside flammable liquid storage area.
29. For containers not more than 60 gallons each (227 liters), no more than 1,100 |:| Yes |:| No |:| NA
gallons (4,164 liters) in any one group are stored.
30. Groups of containers are separated by 5-foot (1.52 meters) clearances. [lYes [INo [INA
31.  Groups of containers are more than 50 feet (15 meters) from buildings. [lYes [INo [INA
32. Portable tanks (not exceeding 660 gallons [2,498 liters] in capacity) are provided [lYes [INo [INA
with emergency venting devices as specified by NFPA 30.
33.  Storage areas are free of accumulation of weeds, debris, and other combustible |:| Yes |:| No |:| NA
materials not necessary to the storage.
Storage Tanks
34. Tanks have relief vents. |:| Yes |:| No |:| NA
35. Tank vents are not close to open flames, stacks, heating apparatus, or any other |:| Yes |:| No |:| NA
source of ignition.
36. Adike or curb or other suitable means to prevent the spread of leakage from tanks. |:| Yes |:| No |:| NA
37. Diked areas have a capacity equal in volume to at least that of the largest tank plus [1Yes [INo [INA
10 percent of all other tanks in the enclosure.
38. Provisions to drain off accumulations of ground- or rainwater or spills in diked areas. |:| Yes |:| No |:| NA
Dispensing of Flammable and Combustible Liquids
39. Dispensing outlets for above-ground tanks with nationally listed automatic-closing [1Yes [INo [INA
valve, without a latch-open device.
40. Dispensing systems are electrically bonded and grounded. [1Yes [INo [INA
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41. Tanks, hoses, and containers of 5 gallons (19 liters) or less in metallic contact while [lYes [INo [INA
transferring flammable liquids.
42.  Electrically bonded systems are used for transferring flammable liquids in containers [lyes [INo [INA
in excess of 5 gallons (19 liters).
43. Closed piping systems are used for drawing flammable liquids during transfer. [1Yes [INo [INA
44, Flammables and combustibles are drawn from a container or portable tank by use of |:| Yes |:| No |:| NA
gravity or through a pump using an approved self-closing valve.
Liquefied Petroleum Gas — Refueling
45.  Equipment is shut down during refueling operations. [lYes [INo [INA
46. Leather gloves and safety glasses are worn during refueling operations. [lYes [INo [INA
47.  Smoking and hot work is prohibited during refueling. [1Yes [INo [INA
48. Refueling occurs at least 25 feet (7.6 meters) from buildings. [lYes [INo [INA
Compressed Gases — Storage
49.  Cylinders must be capped when regulators are removed. [lYes [INo [INA
50. Oxygen and fuel cylinders are stowed in designated well-ventilated areas. [lYes [INo [INA
51.  Storage areas have temperatures less than 130° F (54.4° C). [lYes [INo [INA
52.  Cylinders are stored upright and secured from falling over. [lYes [INo [INA
53.  Cylinders are in segregated groups by gas type and not intermingled with other [lYes [INo [INA
cylinders.
54.  Oxygen cylinders are stored at least 20 feet (6.1 meters) away from flammables. (A [lYes [INo [INA
fire-resistive partition of at least 1-hour fire-resistance rating of at least 5-foot (1.52
meters) height may also be used.)
55.  Flammable or combustible materials are kept at least 20 feet (6.1 meters) away [1Yes [INo [INA
from stored cylinders.
56. Gas cylinder valves are protected from snow and ice during winter months. |:| Yes |:| No |:| NA
57.  Oxygen cylinders are kept free from oil and grease. [1Yes [INo [INA
58.  Welding cylinders are securely fastened to ready-use racks. [1Yes [INo [INA
59.  Smoking or open flames are not permitted in areas where cylinders are stored. [1Yes [INo [INA
60. Cylinder storage areas are posted with the following sign: “DANGER — NO [lYes [INo [INA
SMOKING OR OPEN FLAME”
61. Cylinders are labeled with gas contents and warning statement. |:| Yes |:| No |:| NA
62. Empty cylinders are segregated from full cylinders. [lYes [INo [INA
Oxidizers
63. Oxidizers are stored separately from flammables. |:| Yes |:| No |:| NA
64. When oxidizers are shifted to a second container, the container is labeled with the |:| Yes |:| No |:| NA
appropriate warning labels.
65. Secondary containers are compatible with oxidizers. |:| Yes |:| No |:| NA
66. Oxidizers are stored away from heat sources where the maximum temperature |:| Yes |:| No |:| NA
exceeds 100° F (37.8° C).
67. Chromic acid, nitric acid, perchloric acid, and potassium permanganate (all |:| Yes |:| No |:| NA

oxidizers) are stored separately from other corrosives and flammables.
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URS SsAFETY MANAGEMENT STANDARD
Hand Tools and Portable Equipment

1. Applicability

This standard applies to URS Corporation and its subsidiary companies in which
hand tools and/or portable powered equipment, including chain saws; brush
cutters, powder-actuated tools, and similar high-hazard implements are used.

2. Purpose and Scope

The purpose of this standard is to provide procedures for the safe use and
handling of hand tools and portable powered equipment. SMS 064 — Hand
Safety provides additional information on the safe use of hand tools.

3. Implementation

Implementation of this standard is the responsibility of the URS manager
directing activities of the facility, site or project location.

4. Requirements
A. General

1. Keep hand and power tools in good repair and use them
only for the task for which they were designed. Use tools
only in accordance with the manufacturer’s
recommendations.

2. Remove damaged or defective tools from service. Affix a
‘Do Not Use” tag (or similar) to the tool until repairs are
made or the tool is destroyed.

3. Provide employees using hand tools or portable powered
equipment with personal protective equipment (PPE) and
train employees in the use of PPE required for the operation
being undertaken.

4. Keep surfaces and handles clean and free of excess oil and
grease to prevent slipping.

5. Do not carry sharp tools in pockets; this practice may cause
puncture wounds.

6. Clean tools and return to a suitable toolbox, room, rack, or
other storage area upon completion of a job.

7. Before applying pressure, ensure that wrenches have a
good bite.
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Hand Tools and Portable Equipment

a. Brace yourself by placing your body in the proper position so
that that you will not fall in case the tool slips.

b. Make sure hands and fingers have sufficient clearance in the
event the tool slips.

c. Always pull on a wrench, never push.

8. When working with tools overhead, place tools in a holding
receptacle or secure when not in use to prevent them from
falling.

9. Do not leave tools in or on passageways, access ways,
walkways, ramps, platforms, stairways, or scaffolds where
they can create a tripping hazard.

10.Do not throw tools from place to place or from person to
person, or drop tools from heights.

11.Use nonsparking tools in atmospheres with fire or explosive
characteristics.

12.Inspect all tools prior to start-up or use to identify any
defects.

13.Powered hand tools should not be capable of being locked in
the ON position, except as noted elsewhere in this standard.

14.Require that all power-fastening devices be equipped with a
safety interlock capable of activation only when in contact
with the work surface.

15.Ensure that all portable powered tools designed to
accommodate guards are equipped with such when in use.

16.Do not allow loose clothing, long hair, loose jewelry, rings,
and chains to be worn while working with power tools.

17.Do not use cheater pipes.

18.Make provisions to prevent machines from automatically
restarting upon restoration of power (see SMS 023 —
Lockout and Tagout Safety).

19.Where URS issues tools to its employees, the supervisor is
responsible for the safe condition of tools and equipment.
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URS SsAFETY MANAGEMENT STANDARD
Hand Tools and Portable Equipment

20.Where workers furnish their own tools, their tools must
conform to the requirements demanded for safety and
efficiency. The supervisor has the responsibility to regularly
inspect these tools for defects.

B. Electrical Power Tools

1. Electric-power—operated tools will be either of the approved double-
insulated type or grounded in accordance with the National Electric
Code.

2. The use of the electric cord for hoisting or lowering electric tools is
an unsafe practice and will not be permitted.

3. All handheld powered drills, tappers, fastener drivers, horizontal,
vertical, and angle grinders with wheels greater than 2 inches (5.1
centimeters) in diameter, disc sanders, belt sanders, reciprocating
saws, saber saws, and other similar operating powered tools will be
equipped with a momentary contact ON/OFF control and may have
a lock-on control provided that turnoff can be accomplished by a
single motion of the same finger or fingers that turn it on.

4. All other handheld powered tools such as circular saws, chain
saws, and percussion tools without positive accessory holding
means will be equipped with a constant pressure switch that will
shut off the power when the pressure is released (i.e., “dead man”
switch).

C. Grinding Tools
1. Inspect work rests and tongue guards for grinders.
a. Work rest gaps should not exceed % inch (3 mm).
b. Tongue guard gaps should not exceed %z inch (6 mm).

2. Do not adjust work, guards, or tool rests while the grinding
wheel is moving.

3. Inspect the grinding wheel for cracks, chips, defects, or
excessive wear. Remove from service if any defects are
found.

4. Wear goggles when grinding. A clear full face shield may be
worn with the goggles.
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5.

Do not use the side of a grinding wheel unless the wheel is
designed for side grinding.

Always stand to the side of the blade, never directly behind
it.

Use grinding wheels only at their rated speed.
Grinding aluminum is prohibited.
For operations in the United Kingdom:
a. No grinding wheels exceeding 55 mm are to be used.

b. All wheels are to be marked with their safe maximum
speed.

c. Abrasive wheels will be operated only by personnel
who have been specifically trained and specified
competent by URS.

d. Abrasive wheels will be operated only by persons
specified as competent, under the abrasive wheel
regulations.

e. Abrasive wheels must be operated only if the
manufacturer's guard is fitted and they are in good
working order.

D. Power Saws

1.
2.

Require that circular saws are fitted with blade guards.

Inspect each day prior to use. Remove damaged, bent, or
cracked saw blades from service immediately.

Require that table saws are fitted with blade guards and a
splitter to prevent the work from squeezing the blade and
kicking back on the operator.

Require guards that cover the blade to the depth of the teeth
on hand-held circular saws. The guard should freely return to
the fully closed position when withdrawn from the work
surface.

E. Woodworking Machinery
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1.
2.

Do not leave woodworking tools running when unattended.

Keep the operating table and surrounding area clear of
debris.

Do not use compressed air to remove dust and chips from
woodworking machinery.

Locate the ON/OFF switch to prevent accidental start-up.
The operator must be able to shut off the machine without
leaving the workstation. Safety goggles and kickback
aprons should be provided for and worn by operators.
Respirators or local exhaust ventilation may also be
necessary based on the type of material being cut or
sanded.

Guard planers and joiners to prevent contact with the blades
throughout the full length of the cutting area.

Ensure that band saw blades are fully enclosed except at the
point of operation.

Require that swing cut-off saws have a guard completely
covering the upper half of the saw.

Require that circular cross-cut and rip saws are provided
with a hood guard, splitter, and anti-kickback device. The
hood should adjust itself automatically to the thickness of
and remain in contact with the material being cut. All circular
saws will be provided with a hood guard.

Ensure that exposed parts of the saw blade under the table
are properly guarded.

10. Equip all swing cutoff and radial saws that are drawn across

a table with limit stops to prevent the saw from traveling
beyond the edge of the table.

11.Hold the material being cut firmly against a back guide or

fence and cut with a single, steady pass.

12.Cut green or wet material slowly and with caution. Check all

material being cut for nails, hard knots, etc.

13.Use a push stick when:
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a. The cutting operation requires the hands of the operator to
come close to the blade.

b. Small pieces are being machined.

14.When cutting long stock, provide extension tables and a
helper to assist the operator.

15. Adjust saw blades so they clear only the top of the cut.
16. Automatic feed devices should be used whenever feasible.
17.When drills are used:

a. Take care to prevent clothing from being wound
around the drill. Wear sleeves buttoned at the wrist or
short-sleeved shirts.

b. Clamp or hold down material being drilled to prevent
spinning with the drill.

c. If the bit is long enough to pass through the material,
provide against damage and injury.

d. Secure magnetic drills with a chain or rope to prevent
falling. Label cord connections to prevent unplugging.

18.When sanders are used:
a. Move sanders away from the body.

b. Because dust may create an explosion hazard, guard
against open flames and sparks.

F. Pneumatic Tools and Equipment
1. Require that pneumatic tools have:

a. Tool retainers to prevent the tool from being ejected from the
barrel during use.

b. Safety clips, chains, tie wires, or other retaining devices to
secure connections between tool/hose/compressor to
prevent whipping in case of disconnection or failure.
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2.

Do not lay hose in walkways, on ladders, or in any manner
that presents a tripping hazard.

Never use compressed air to blow dirt from hands, face, or
clothing.

Do not use compressed air for cleaning purposes unless the
pressure is reduced to 30 pounds per square inch (psi) or
less. This rule does not apply for concrete form, mill scale,
green cutting, and similar cleaning operations. Proper
respiratory, hand, eye, and ear protection must be worn.

Never raise or lower a tool by the air hose.

Shut off the pressure and exhaust from the line before
disconnecting the line from any tool or connection.

G. Powder-Actuated Fastener Tools

1.

Use powder-actuated tools that comply with the
requirements of the American National Standards Institute
(ANSI)/American Society of Safety Engineers (ASSE)
Standard A10.3 — 2006 — Powder-Actuated Fastening
Systems.

Assess local and state regulations governing the use of
these tools to ensure compliance.

Use only individuals who have been trained by a
manufacturer’s representative and possess the proper
license to operate, repair, service, and handle powder-
actuated tools.

With each tool, the manufacturer or supplier should furnish a
detailed instruction manual covering the application,
operation, and maintenance of the tool. The manufacturer’s
recommendation for size of charge, stud unit, or pin, and for
specific application must be followed explicitly by the
operator.

Keep cartridges or shells in the original containers, in
separate metal containers, or in the carrying case provided
with the tool, and then stored in locked containers. Keep
cartridges of varied charges or forces segregated from each
other.
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6. Take precaution, as defined by the manufacturer, in the
event of a misfire.

7. Provide information from the manufacturer on the safe use,
testing, and maintenance of each type of tool in each tool kit.

8. Never use a powder-actuated tool in a flammable or
explosive atmosphere.

9. Require the use of goggles or a full face shield as well as
safety glasses during operation of powder-actuated tools.

10.Use only tools that are provided with a shield or muzzle
guard. This shield or guard should be of a size, design, and
material that will effectively confine flying particles and
prevent escape of ricocheting studs and pins.

11.Ensure that powder-actuated tools are not able to be fired
unless the tool is pressed against the work surface.

12. Always handle powder-actuated tools like firearms, with
hands clear of the muzzle and barrel pointed away from all
persons, especially when the tool is being closed or
assembled after loading.

13. Ensure that the tool is not able to fire if the tool is dropped
when loaded.

14.Ensure that firing the tool requires two separate operations,
with the firing movement being separate from the motion of
bringing the tool to the firing position.

15. Provide signs and barricades when shooting into walls or
floors with personnel working on the other side.

16.Never fire into easily pierced or soft substrates or into
materials of unknown resistance to piercing. In these
situations, there is potential for the fastener to penetrate and
pass through, creating a flying projectile hazard. If
penetration of these materials is required, the material
should be backed with a box of wood or sand al least four
inches (10 cm) thick and of adequate area.

17.Do not use powder-actuated tools in reinforced concrete if
there is the possibility of striking the rebar.




SMS 016 NA
Issue Date: May 1999
Revision 3: February 2009

URS SsAFETY MANAGEMENT STANDARD
Hand Tools and Portable Equipment

18.Do not use powder-actuated tools on cast iron, high carbon,
heat treated steel, or armor plate, thin slate, marble, glass,
live rock, glazed brick or tile, terra cotta, or other brittle
substances, or where the composition is unknown.

19.Do not fire studs closer than three inches (7.5 cm) from the
edge or corner when being used on brick or concrete. Do
not fire studs closer than %z inches (1.25 cm) from the edge
when being used on steel.

20.Never load and leave a powder-actuated tool unattended. It
should be loaded only prior to its intended firing. Use only
studs or pins specifically designed for the tool.

21.Test tools each day prior to loading by testing safety devices
according to the manufacturer's recommended procedure.

22.Inspect, clean, and store powder-actuated tools in a safe
place at the end of each day. No tool will be stored loaded.
Store tools with the barrels removed or breech open.

23. At the manufacturer’'s recommended intervals, the tool will
be completely dismantled and carefully inspected for wear
on the safety devices by a qualified person familiar with the
tool. Worn parts will be replaced before the tool is used
again. It is recommended that factory-authorized service
representatives be utilized for inspection, repair, and parts
replacement, where possible.

H. Chain Saws

1. Approval by the HSE manager is required for all use of chain
saws.

2. Inspect the saw prior to each use and periodically during
daily use.

3. Never cut above chest height.

4. Require that the idle is correctly adjusted on the chain saw.
The chain should not move when the saw is in the idle
mode.

5. Start cutting only after a clear escape path has been made.
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6. Shut the saw off when carrying through brush or on slippery
surfaces. The saw may be carried no more than 50 feet (15
meters) while idling.

7. Require applicable protective gear. This will include, but is
not limited to:

a. Logger’s safety hat.

b. Safety glasses and face shield.
c. Steel-toed boots.

d. Protective leggings.

e. Hearing protection.

f. Work gloves.

8. Inspect saws to ensure that they are fitted with an inertia
break and hand guard.

9. Never operate a chain saw when fatigued.

10.Do not allow others in the area when chain saws are
operated.

11.Make sure there are no nails, wire, or other imbedded
material that can cause flying particles.

12.Do not operate a chain saw that is damaged or improperly
adjusted, or is not completely and securely assembled.
Always keep the teeth sharp and the chain tight. Worn
chains should be replaced immediately.

13.Keep all parts of your body away from the saw chain when
the engine is running.

14.For all operations, only personnel specifically trained and
certified as competent by URS may operate chain saws.

I. Hand-Operated Pressure Equipment

1. Direct pressure equipment such as grease guns, and paint
and garden sprayers away from the body and other
personnel in the area. The person operating any equipment

10
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such as this, which has a potential for eye injury, must wear
protective goggles.

2. The noise produced when using certain types of pressure
equipment may require the use of hearing protection.

3. Never allow the nozzle of a pressurized tool to come in
contact with any body parts while operating. There is
potential for injection of a chemical directly into the user's
body, resulting in severe injury or death.

J. Gasoline-Powered Tools
1. Never pour gasoline on hot surfaces.
2. Never fuel around an open flame or while smoking.

Shut down the engine before fueling.

nal

Provide adequate ventilation when using in enclosed
spaces.

5. Use only Underwriters Laboratories (UL) - or FM-approved
safety cans to transport flammable liquids. The use of
unapproved containers for gasoline is strictly prohibited.

6. Label gasoline containers in compliance with Hazard
Communication requirements, indicating the chemical and
physical hazards of the product.

K. Inspection

Inspect all hand tools on a regular basis. Immediately
remove defective tools from service, and tag or destroy them
to prevent further use.

5. Documentation Summary
The following documentation will be maintained in the project file:
A. Site briefings regarding tool use.
B. Records of tools removed from service.

C. Copies of powder-actuated tool licenses (as applicable).

11
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D. Tool inspection documentation.
6. Resources

A. U.S. Occupational Safety and Health Administration (OSHA) Standard —
Hand and Portable Power Tools — 29 Code of Federal Regulations (CFR)
1910, Subpart P

B. U.S. OSHA Standard — Construction Tools — Hand and Power —
29 CFR 1926, Subpart |

C. American National Standards Institute (ANSI)/American Society of Safety
Engineers (ASSE) Standard A10.3 — 2006 — Powder-Actuated Fastening
Systems

D. National Association of Demolition Contractors

E. United Kingdom — 'Provision and Use of Work Equipment' Reqgulations
1998

F. Australia/New Zealand Standards — Powder-Actuated Handheld Fastening
Tools - AS/NZS 1873.1:2003Australian/New Zealand Standards — Hand-
held Motor-operated Electric Tools — AS/NZS 60745.1:2003

G. SMS 023 — Lockout and Tagout Safety

H. SMS 064 — Hand Safety

12
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URS SsAFETY MANAGEMENT STANDARD
Hazardous Waste Operations

1. Applicability

This standard applies to all operations of URS Corporation and its subsidiary
companies involving the investigation or remediation of sites impacted with
hazardous wastes or hazardous materials, including those associated with
underground storage tanks.

Normally, investigation projects for real estate transactions conducted to confirm
that a site is "clean" are not covered under this standard. If the Project Manager
reasonably expects that there is the potential for a “clean” site to actually have
some level of contamination, it should initially be treated as contaminated, and be
subject to this standard.

2. Purpose and Scope

The purpose of this standard is to minimize the risks to URS personnel and
subcontractors while conducting hazardous waste field operations.

Investigation techniques discussed in this standard include, but are not limited to,
hand augering, soil gas evaluation, groundwater monitoring, test pits, and all
types of power drilling, including direct-push. Remediation techniques discussed
under this standard include, but are not limited to, excavation, groundwater
treatment, soil gas treatment, containment, and landfarming.

The applicability of the Hazardous Waste Operations and Emergency Response
(HAZWOPER) standard to URS activities is primarily in the areas of site
investigation and remediation. URS relies on outside vendors or clients to
provide emergency response teams (HazMat Teams) at our project sites and
locations. On a project-specific basis, if the need arises for URS to provide an
emergency response team, then the HAZWOPER requirements specific to that
activity will be developed and incorporated into the project health and safety plan
(HASP). This includes specific chemical protective clothing, equipment, and
post-emergency response operations.

3. Implementation

Implementation of this standard is the responsibility of the URS Manager
directing activities of the facility, site, or project location.

4. Requirements

The URS Health, Safety and Environment Management System and Safety
Management Standards were designed to help employees to identify, evaluate,
and control safety and health hazards and to provide for emergency response.




SMS 017 NA
Issue Date: February 2001
Revision 8: March 2012

URS SsAFETY MANAGEMENT STANDARD
Hazardous Waste Operations

Site/project hazards and scope of work dictate the specifics, which are covered in
Facility Emergency Action Plans and Project HASPs.

A. Project Evaluation

Assess the technical and field aspects of every hazardous waste site
project to evaluate:

1.

AN

o

7.

Risk of exposure to hazardous chemicals, with particular attention
to suspected or known human carcinogens.

Personal protective equipment requirements.
Air monitoring requirements.
Emergency services requirements.

Hazards addressed by other URS Safety Management Standards
(e.g., SMS 010 — Confined Space Entry).

Hazardous materials shipping and disposal responsibilities.

Other safety and health hazards associated with site operations.

B. Client/Contract Evaluation

1.

Review contract documents to determine whether the client has
any special internal or regulatory requirements for hazardous waste
site operations.

Implement client requirements in addition to those of this standard.
Those requirements that are the most protective (e.g., most
stringent) will be used.

C. Site-Specific Health and Safety Plan

1.
2.

Prepare a site-specific HASP for every project under this standard.

HASPs must be written or approved by the appropriate Health,
Safety, and Environment (HSE) Manager, or a safety professional
specifically approved by the HSE Manager, and by the project
manager. Modifications and addendums to the HASP require
approval by the HSE Manager and project manager.
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3.

Evaluate client and agency requirements prior to preparing the
HASP, particularly if the client or an agency will approve the HASP
prior to implementation.

On a site-/project-specific basis, conduct a hazard assessment and
identify appropriate engineering controls, work practices, and
personal protective equipment (PPE) requirements. This
assessment and the mitigations and controls must be documented
in site-/project-specific HASP(s) and Job Safety Analysis (or
equivalent).

On a site-/project-specific basis, conduct a hazard assessment for
potential physical and chemical exposures and identify monitoring
equipment, frequency, action levels, and actions. These must be
incorporated into project-/site-specific HASP(s). Guidance on
monitoring is provided in SMS 043 — Personal Monitoring/Industrial
Hygiene.

On a site-/project-specific basis and based on the potential
chemical exposures and work activities, develop specific
decontamination procedures that include instructions on materials,
decontamination steps, and location of decontamination. The
purpose of these procedures will be to ensure personnel leaving
contaminated areas are appropriately decontaminated, and all
equipment is disposed or decontaminated.

PPE selection, use, and maintenance are presented in SMS 029 —
Personal Protective Equipment. This information is documented on
a site/project specific basis in the site/project HASP. The HASP
may include PPE requirements that vary by task and project
conditions. The Site Safety Officer (SSO) will implement these PPE
changes included in the HASP, but may not modify the HASP PPE
requirements. Work may not proceed unless the PPE required by
the HASP is available and properly used.

The HASP shall include the following minimum PPE: hard hat,
safety glasses, high visibility vest, and safety-toe shoes/boots.

Remove any non-impermeable PPE clothing that becomes
contaminated with hazardous substances in accordance with the
decontamination procedures noted above.

Provide regular showers, change rooms, and sanitation facilities for
employees, as necessary.
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D. Training — Remediation and Investigation Activities

Verify that each assigned URS employee has completed the
following required training.

1.

5.

40-hour initial training from an approved training provider, (24 hours
of initial training for operations outside of North America).

3 days of on-the-job training (1 day is required for operations
outside of the United States).

8-hour refresher training completed within 12 months of the initial or
subsequent refresher training. If the time lapse since the 40 hour
training or 8 hour refresher (whichever is later) is greater than two
years, contact a Division, Regional, or Business Unit HSE Manager
or Director. The HSE Manager/Director may require additional
training (e.g., on-line modules) including the 40 hour class to be re-
taken.

8-hour Site Safety Officer (Supervisor) training for directing the
activities of any other URS employee or subcontractor.

Additional training for the Site Safety Officer as described below.

E. Training — Emergency Response

The HAZWOPER standard is primarily applicable to URS operations
involving remediation and investigations at hazardous waste sites or
sampling at Treatment, Storage, and/or Disposal Facilities (TSDFs).
URS typically contracts emergency response or relies on client or local
emergency response teams. On an as-needed basis, if a project
requires URS to provide a HAZMAT emergency response team, the
following training requirements must be met.

1.

Operations Level — a minimum of 8 hours of initial and refresher
training for those responsible for acting defensively in the case of a
release, attempting to contain the release from a safe distance.

HAZMAT Technician — at least 24 hours of initial training and 8
hours of refresher training. They will participate in operations-level
training and know how to implement the emergency response plan
for the facility/site/project location.

HAZMAT Specialist — at least 24 hours of initial training and 8 hours
of refresher training. They will be trained in the same content as
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the HAZMAT Technician, as well as in how to develop a site safety
and control plan.

Incident Commander — will have at least 40 hours of training
covering the Operations Level training and techniques for
implementing the emergency response plan and directing the
incident. They will be knowledgeable in relevant regulations.

F. Site Safety Officer

1.

4.

Appoint a Site Safety Officer (SSO) with appropriate qualifications
for the specific hazardous waste project.

Assure that the SSO for complex projects, such as those with
complicated remediation activities, has no duties other than site
safety and health.

Verify that the SSO has completed basic supervisor training, and
has additional required training and experience as applicable:

a. Additional respiratory protection training is required for
projects where supplied air respirators may be used.

b. Heavy equipment/construction safety.

c. Personal air monitoring.

The SSO will monitor decontamination and other site activities for
effectiveness.

G. Exposure Monitoring

Require that exposure monitoring is conducted in accordance with the
HASP on all hazardous waste projects.

H. Project Equipment

1.

Provide all health and safety equipment as described by the project
HASP.

Provide all personal protective equipment as described by the
project HASP.

. Medical Surveillance
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Verify that each URS employee assigned to the project meets the
minimum requirements of the URS Medical Surveillance Program (refer to
SMS 024 — Medical Screening and Surveillance). This typically includes:

1. Baseline examination

2. Annual examination

3. Appropriate clearance for respirator use.
Compliance Assurance

SMS 068 — Compliance Assurance is a tool for use in determining the
effectiveness and compliance of a hazardous waste site operation.

5. Documentation Summary

The following information will be maintained in the project file:

m o O o »

Completed Health and Safety Plan

Completed and signed HASP approval form

Signed HASP acceptance form (or equivalent)

Completed health and safety field forms that are included in each HASP

Training and Medical Surveillance Clearance documentation for project
personnel

6. Resources

A.

D.
E.

U.S. Occupational Safety and Health Administration (OSHA) — Hazardous
Waste Operations

European Agency for Safety and Health at Work, Dangerous Substances
http://europe.osha.eu.int/good practice/risks/dangerous substances/

Occupational Safety and Health Guidance Manual for Hazardous Waste
Site Activities — National Institute for Occupational Safety and Health
(NIOSH) 85-115

SMS 010 — Confined Space Entry

SMS 024 — Medical Screening & Surveillance



http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9765
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9765
http://europe.osha.eu.int/good_practice/risks/dangerous_substances/
http://www.cdc.gov/niosh/85-115.html
http://www.cdc.gov/niosh/85-115.html
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F. SMS 043 — Personal Monitoring
G. SMS 029 — Personal Protective Equipment

H. SMS 068 — Compliance Assurance
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1. Applicability

This standard applies to URS field projects where ambient (not adjusted)
temperatures exceed 70 °F (21 °C) for personnel wearing chemical protective
clothing, including Tyvek™ coveralls, and 90 °F (32 °C) for personnel wearing
normal work clothes.

2. Purpose and Scope

The purpose of this standard is to protect project personnel from the effects of
heat related illnesses.

3. Procedures

The associated implementing regional procedures for this standard are included
as attachments:

SMS 018 NA — North America

SMS 018 INT — International Operations (including Europe, Asia, South America
and Africa)

SMS 018 AP7 — Asia Pacific
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1. Applicability

This standard applies to URS Corporation and its subsidiary companies on
projects where ambient (not adjusted) temperatures exceed 70 degrees
Fahrenheit (°F) (21 degrees Celsius [°C]) for personnel wearing chemical-
protective clothing, including impermeable protective clothing such as Tyvek or
Saranex coveralls, and 90°F (32°C) for personnel wearing standard permeable
work clothes. Permeable clothing refers to clothes of standard cotton or
synthetic materials. Note that certain governmental entities require heat stress
prevention techniques be implemented at lower temperatures or whenever
outdoor work is conducted. Always consult local regulations to determine if more
stringent standards apply.

2. Purpose and Scope

The purpose of this standard is to protect project personnel from the effects of
heat-related ilinesses.

3. Implementation

Implementation of this standard is the responsibility of the URS manager
directing activities of the facility, site, or project location.

4. Requirements

A. The project Health and Safety Plan will address heat stress control when
temperatures identified in Section 1 of this standard are anticipated.

This standard introduces three different means of monitoring for heat stress
conditions: Wet Bulb Globe Temperature (WBGT), Humidex Based Heat
Response and Physiological Monitoring. These methods can be used
separately or in conjunction. For employees wearing chemical-protective
clothing, physiological monitoring (Section D) is the most effective approach,
because evaporative cooling capability is limited.

B. Heat stress is influenced by air temperature, radiant heat, and humidity. The
WBGT is a useful index of the environmental contribution to heat stress.
Because WBGT is only an index of the environment, the contributions of work
demands, clothing, and state of acclimatization must also be accounted for,
as described in the following steps.

1. Monitor ambient temperatures and conduct heat stress monitoring in
accordance with the project Health and Safety Plan. Revise the heat
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stress monitoring and controls if there are any reports of discomfort due to
heat stress.

2. Monitor temperatures in each unique environment in which workers
perform work (e.g., take WBGT measurements inside truck cabs for truck
drivers, and take separate WBGT measurements in the outdoor area
where field employees work, etc.). Follow manufacturer’s instructions on
proper use of the WBGT.

3. Determine if individual workers are acclimatized or un-acclimatized. Full
heat acclimatization requires up to 3 weeks of continued physical activity
under heat-stress conditions similar to those anticipated for the work. Its
loss begins when the activity under those heat-stress conditions is
discontinued, or when there is a sustained increase in temperatures of 10
°F (5.6 °C) or more, and a noticeable loss occurs after 4 days. A worker
can be considered acclimatized for the purpose of this procedure when
they have been exposed to the site conditions (including level of activity)
for 5 of the last 7 days.

4. Determine the approximate workload of each worker or group of workers.
The following examples can be used for comparison:

Table 1
Examples of Activities within Workload Categories
Categories Example Activities
Sitting quietly
Resting Sitting with moderate arm movements

Sitting with moderate arm and leg movements

Standing with light work at machine or bench while using mostly arms

Using a table saw

Standing with light or moderate work at machine or bench and some
Light walking about

Scrubbing in a standing position

Walking about with moderate lifting or pushing

Moderate Walking on level at 6 Km/hr while carrying 3 Kg weight load

Carpenter sawing by hand

Shoveling dry sand

Heavy assembly work on a non-continuous basis

Intermittent heavy lifting with pushing or pulling (e.g., pick-and-shovel
Heavy work)

Very Heavy Shoveling wet sand

5. Determine the approximate proportion of work within an hour during a
typical shift. Typically, the initial work schedule will be 60 minutes of work
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per hour (100 percent work) with a small break in the morning and
afternoon, as appropriate, and a 30-minute lunch break mid-day.

6. Compare the WBGT values measured in 4.B.1 to the screening criteria
values in the following table, using the determinations made in 4.B.3
through 4.B.5.

Table 2
SCREENING CRITERIA FOR HEAT STRESS EXPOSURE
(WBGT Values in °F /°C)

Acclimatized Unacclimatized
Work Light Mod. Heavy Very Light Mod. Heavy Very
Cycle Work Work Work Heavy Work Work Work Heavy
(60 min/ hour) Work Work
100% Work 85.1/ 81.5/ 78.8/ N/A 81.5/ 77.0/ 72.5/ N/A
29.5 27.5 26.0 27.5 25.0 22.5
75% Work 86.9/ 83.3/ 81.5/ N/A 84.2/ 79.7/ 76.1/ N/A
25% Rest 30.5 28.5 27.5 29 26.5 24.5
50% Work 88.7/ 85.1/ 83.3/ 81.5/ 86/ 82.4/ 79.7/ 77125
50% Rest 31.5 29.5 28.5 27.5 30 28 26.5
25% Work 90.5/ 87.8/ 86/ 85.1/ 87.8/ 84.2/ 82.4/ 79.7/
75% Rest 32.5 31 30 29.5 31 29 28 26.5

a. If the measured WBGT is less than the table value, there is little risk of
excessive exposure to heat stress, and work can continue. Continue
to monitor ambient conditions with the WBGT. However, if there are
reports of the symptoms of heat-related disorders, then the analysis of
little risk should be reconsidered.

b. If the measured WBGT is greater than the table value, institute heat
stress controls, including a work-rest cycle, and perform physiological
monitoring as described in section D of this standard.

c. Because of the physiological strain associated with very heavy work
among less fit workers regardless of WBGT, values are not provided in
Table 1 for continuous work. Physiological monitoring should always
be implemented under these conditions.

d. For workers wearing cloth coveralls (e.g., Nomex fire resistant
clothing), add 3.5 to the measured WBGT. For impermeable clothing,
such as Tyvek or Saranex, the WBGT procedures cannot be used.
For these situations, workers should begin physiological monitoring as
soon as the temperature in the work area exceeds 70°F (21°C).
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C. Humidex Based Heat Response

1.

The Humidex method is a simplified way of protecting workers from
heat stress which is based on the WBGT to estimate heat strain. Itis
an equivalent scale intended to express the combined effects of
warm temperatures and humidity. Humidex is used as a measure of
perceived heat that results from the combined effect of excessive
humidity and high temperature.

This method requires only a local air temperature and relative
humidity value. Monitoring must continue throughout the day for
changing conditions. Identify a representative location where
measurements can be taken. Measurements should be recorded at
least hourly when ambient temperatures and 90°F (32°C) for
personnel wearing normal permeable work clothes.

Specific procedures to complete the Humidex Based Heat Response
Plan are included in Attachment 018-1 NA — Humidex Worksheet.

D. Physiological Monitoring

Physiological monitoring provides a means to assess the effectiveness of the
heat stress controls (training, hydration, work-rest cycles, etc.) that are in
place. Based on the results of physiological monitoring and self-assessment,
work-rest cycles can be adjusted to more effectively control heat stress by
shortening the work period, or to allow for longer work periods if workers are
recovering adequately during rest breaks.

1.

Perform physiological monitoring as soon as the employee stops working
and begins their break (rest). Perform physiological monitoring at least
every hour. Base rest breaks on the results of the monitoring, workers'
self-assessment, and professional judgment.

a.

Example 1: If the WBGT is 85°F (29.4°C) or less for acclimatized,
light-duty workers, they can work 60 minutes per hour (100 percent
work), and they need only take their regularly scheduled breaks.

Example 2: If the WBGT is greater than 85°F (29.4°C) for
acclimatized, light-duty workers, physiological monitoring must be
performed, and workers' work-rest cycles must be adjusted as
described below.

Have workers assess themselves and their body’s reaction to the heat and
work conditions (self-assessment), and report any signs or symptoms of
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heat illness. These can include nausea or dizziness, heat cramps,
extreme thirst, or very dark urine.

3. Based on the results of the physiological monitoring and on the workers’
self-assessments, the work period may be adjusted as follows:

a.

The work period may be increased (generally, by 5- to 10-minutes
intervals, up to a maximum of 4 hours) if the results of the first 2 hours
of the physiological monitoring and the workers’ self-assessments
indicate that workers are recovering adequately (see below), and on
the judgment of the Health and Safety Technician.

The work period must be decreased if the results of the physiological
monitoring and the workers’ self-assessment indicate that workers are
NOT recovering adequately (see below).

4. Perform physiological monitoring

a. The worker or the Health and Safety Technician must measure and

record body temperature and pulse rate as described below. Use SMS
018-2 NA — Heat Stress Monitoring Record as a tool.

5. Body Temperature Monitoring

a. Monitor body temperature to determine if employees are adequately

dissipating heat buildup. Ear probe thermometers which are adjusted
to oral temperature (aural temperature) are convenient and the
preferred method of measurement. Determine work/rest regimen as
follows:

i. Measure oral body temperature at the end of the work period. Oral
body temperatures are to be obtained prior to the employee
drinking water or other fluids.

ii. If temperature exceeds 99.6°F (37.5°C), shorten the following work
period by 1/3 without changing the rest period.

iii. If, at the next rest period, temperature still exceeds 99.6°F (37.5°C),
the worker should not be allowed to continue work until repeated
temperature measurements are in the acceptable range (i.e., less
than 99.6°F). Do not leave the worker alone during the recovery
time. Watch for signs of heat illness and be prepared to implement
emergency response as necessary.
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iv. Do not allow a worker to wear impermeable PPE when his/her oral
temperature exceeds 100.6°F (38.1°C).

Have employees assess themselves and their body’s reaction to the
heat and work conditions, and report any signs or symptoms of heat
stress, including, but not limited to, feeling nauseous or dizzy, skin rash
or skin irritation, muscle cramps, weakness or fatigue, extreme thirst,
dizziness, blurred vision, headache, or very dark urine.

6. Pulse Rate Monitoring

a.

Take the radial (wrist) pulse as early as possible in the rest period and
determine the worker’s heart rate in beats per minute. The heart rate
is determined by counting the pulse for ten seconds and multiplying the
number by 6 to get the beats per minute. Record this as P1.

Wait 2 minutes and repeat the pulse measurement. Record this as P2.

If P1 is greater than or equal to 110 beats per minute (bpm) and if (P1
— P2) is less than or equal to 10 bpm (indicating that workers are not
recovering adequately), shorten the next work cycle by 1/3 without
changing the rest period.

At the next rest period, if P1 is still equal to or greater than 110 bpm,
and if (P1 — P2) is still less than or equal to 10 bpm, shorten the
following work cycle by 1/3 without changing the rest period.

At the third rest period, if P1 is still equal to or greater than 110 bpm
and (P1 - P2) is still less than or equal to 10 bpm, the worker should
not be allowed to continue work until repeated pulse measurements
are in the acceptable range (i.e., P1 is less than 110 bpm and (P1 —
P2) is greater than 10 bpm). Do not leave the worker alone during the
recovery time. Watch for signs of heat iliness and be prepared to
implement emergency response as necessary.

E. Record monitoring results and worker’s self-assessments on Attachment 018-
2 NA — Heat Stress Monitoring Record.

F. Investigate the use of auxiliary cooling devices in extreme heat conditions.

G. Conduct briefings for employees regarding health hazards and control
measures associated with heat stress whenever conditions require the
implementation of heat stress monitoring. Review the information provided in
Supplemental Information A.
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H.

Provide cool water and electrolyte replacement drinks as described in
Supplemental Information A.

Allow employees who are not accustomed to working in hot environments
appropriate time for acclimatization, as described in Supplemental Information
A.

Provide break areas as described in Supplemental Information A.

5. Documentation Summary

The following information will be maintained in the project file:

A.
B.

Heat Stress Monitoring Records

Employee Safety Briefing Verification Forms

6. Resources

A.
B.

F.

NIOSH — Working in Hot Environments (Publication No. 86-112), 1986

NIOSH - Criteria for a Recommended Standard for Occupational Exposures
to Hot Environments (Publication No. 86-113), 1986

ACGIH — Documentation of the Threshold Limit Values and Biological Indices,
2003

AFL-CIO Building Trades Division — Heat Stress in Construction

Occupational Health Clinics for Ontario Worker, Inc. — Humidex Based Heat
Response Plan

Attachment 018-1 NA — Humidex Worksheet

G. Attachment 018-2 NA — Heat Stress Monitoring Record

7. Supplemental Information

A. Heat Stress Informational Supplement



http://www.cdc.gov/niosh/docs/86-112/
http://www.cdc.gov/niosh/86-113.html
http://www.acgih.org/Resources/press/docs7th.htm
http://www.acgih.org/Resources/press/docs7th.htm
http://www.cpwr.com/hazpdfs/hazheat.pdf
http://www.ohcow.on.ca/menuweb/hhrplan.pdf
http://www.ohcow.on.ca/menuweb/hhrplan.pdf
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Step 1: On the Humidex table below, look up the temperature on the left (Celsius is
located below RH>) and the relative humidity (RH) on the top. Determine the
Humidex value.

F_|RH>| 1009%6]| 95%]| 90%| 85%| 80%| 75%| 70%)| 65%)| 60%| 55%| 50%| 45%| 40%| 35% 30% 25% 20%
108 0 48 460
106 48 46 44
104 49 4 4 43
102 49 / 4 43
100 4 49 4 4 43
99 4 49 4 4 44 38
; 0 49 4 4 44 40 | 39 | 37
6 4 0 48 4 4 43 42 40 | 39 | 37 | 36
] 6 49 48 46 14 43 40 | 89 | 37 | 36 | 34
4 0 48 4 G 44 | 43 40 | 39 | 37 | 36 [ 34 | 33
0 49 48 46 4 44 40 | 38 | 37 | 36 | 34 [ 33 | 32
0 49 48 4 4 44 | 43 40 | 39 | 38 [ 37 [ 35 | 34 | 33 | 32 | 30
0 48 4 o 44 | 43 40 | 39 | 37 [ 36 [ 35 | 3¢ | 33 | 31
9 46 4 43 40 | 39 | 38 | 37 30
N 43 40 | 39 | 38 | 37 [ 36 | 35
40 | 89 | 38 | 37 | 36 | 35 | 34 | 33
M 39 | 38 | 37 | 36 | 35 [ 39 | 33 | 33 | 32

37 36 35 34 33 33 32 31 30

Step 2: Place the Humidex value into the Heat Index Adjustment Table below.
Determine the applicable adjustments based on the given work or task.

Heat Index Adjustment Table

Step 2 - Risk Factor Adjustment

Write in value What is the HUMIDEX value from the table in Step 1?

Radiant Heat Adjustment

Working in full-sun Add 2

Working in %z or partial sun or weak radiant heat source Add 1

Working near very hot equipment surfaces or processes Add 2

Clothing: Pick One Only

Short/long sleeve shirt and pants — no overalls None

Overalls (e.g., Nomex suit) Add 3

Double layer overalls Add 5

Stop Impermeable clothing Perform Physiological

Monitoring

Acclimatization

Have been working at least 5 of last 7 days in heat stress conditions. Subtract 4

Work Load & Miscellaneous Factors

Light Work (Standing, slow walking) Subtract 2

Medium Work (Walking about with moderate lifting or pushing) None

Heavy Work (Shoveling dry sand, carrying 50 Ibs) Add 2

Very Heavy Work (Shoveling wet sand) Add 3

1
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Step 3: Compare adjusted Heat Index Total to the Heat Index Response Plan table
to obtain guidance for work/rest.

Heat Index Response Plan*

_ Final Step 3 - HEAT INDEX Response

30-33 alert & information & water
34-37 warning & increase water
38-39 75% work - 25% rest & monitor for signs of heat stress

50% work - 50% rest & monitor for signs of heat stress

25% work - 75% rest & monitor for signs of heat stress

Perform Physiological Monitoring

* Percent work and rest/recovery are on a per hour basis. Adjustments and subsequent work/rest cycle
recommendations are rough guidelines only. No heat stress prediction scheme can replace monitoring of
symptoms or a health care practitioners advice in the case of individuals with special medical conditions or
predisposing circumstances for heat related illness. Always pay attention to the way workers are feeling.
Recuperate if fatigued, nauseated, dizzy or thirsty.
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Date: Safety Representative:
Worker's Name: Subcontractor:
Work Activity/Equipment:
Time Work-Rest Aural Pulse (BPM) Comments
Cycle Temp P, P, P.-P,

(°FI°C)
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HEAT RASH

Heat rash (prickly heat) may result from continuous exposure to heat or humid air. It
appears as red papules (elevated skin lesion), usually in areas where the clothing is
restrictive, and gives rise to a prickly sensation, particularly as sweating increases. It occurs
in skin that is persistently wetted by un-evaporated sweat. The papules may become
infected unless treated.

First Aid for Heat Rash - To prevent heat rash, shower after work, dry off thoroughly, and
put on clean, dry underwear and clothes. Try to stay in a cool place after work. If, in spite of
this, you develop heat rash, see your physician.

HEAT CRAMPS

Heavy sweating with inadequate electrolyte replacement causes heat cramps. Signs and
symptoms include:

e Muscle spasms.

e Pain in the hands, feet and abdomen.
First Aid for Heat Cramps - Leave the work area, and rest in a cool, shaded place.

Mild heat cramps can be treated by drinking beverages that contain salt or eating salty food.
Severe heat cramps are treated with fluids and salts given intravenously.

Once the spasms disappear, you may return to work. Taking adequate breaks and drinking
electrolyte replacement drink should prevent the cramps from returning.

HEAT EXHAUSTION

Heat exhaustion occurs from increased stress on various body organs including inadequate
blood circulation due to cardiovascular insufficiency or dehydration. Signs and symptoms
include:

e Pale, cool, moist skin.

e Heavy sweating.

e Dizziness.

e Nausea.

e Fainting.

e Headache.

e Blurred vision.

e Vomiting.
The key here is that the victim is still sweating, so the cooling system is still working; it's just
under severe stress. The body core temperature may be elevated, but not higher than

104°F (40°C). It is important to recognize and treat these symptoms as soon as possible, as
the transition from heat exhaustion to the very hazardous heat stroke can be quite rapid.
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First Aid for Heat Exhaustion — Treatment involves replacing fluids (rehydration) and salts
and removing the person from the hot environment. If symptoms are mild, sipping cool,
slightly salty beverages every few minutes may be all that is needed. Removing or
loosening clothing and applying wet cloths or ice packs to the skin also aid cooling.

HEAT STROKE

Heat stroke is the most serious form of heat stress. Temperature regulation fails and the
body temperature rises to critical levels, typically at or above 104°F (40°C). Immediate
action must be taken to cool the body before serious injury and death occurs. Competent
medical help must be obtained. Signs and symptoms are:

¢ Red, hot, usually dry skin.

o Lack of or reduced perspiration (lack of perspiration may be masked for those
wearing chemical protective clothing since perspiration from earlier in the day will be

present).
¢ Nausea.
e Vomiting.

e Dizziness and confusion.
e Strong, rapid pulse.

e Coma.

First Aid for Heat Stroke - THIS IS A MEDICAL EMERGENCY! SUMMON MEDICAL
ASSISTANCE IMMEDIATELY!

While awaiting transportation to the hospital, a person should be wrapped in cold, wet
bedding or clothing; immersed in a lake, stream, or cool bathtub; or cooled with ice. At the
hospital, body cooling is usually accomplished by removing the clothes and covering the
exposed skin with water or ice. To speed evaporation and body cooling, a fan may be used
to blow air on the body. Body temperature is measured frequently, often constantly. To
avoid overcooling, cooling is stopped when the body temperature is reduced to about 102°F
(38°C).

HEAT STRESS PREVENTION

The best approach to avoiding heat-related iliness is through preventative heat stress
management.

Rest areas - A relatively cool, shaded area must be provided for breaks when ambient
temperatures exceed 70°F (21°C) and workers are wearing chemical protective clothing
(including uncoated Tyvek), or if temperatures exceed 80°F (26°C) and workers are wearing
"Level D" coveralls or work clothes. For hazardous waste sites, the rest area should be
located in the support zone adjacent to the contamination reduction zone, situated so that
part of it is in the decon area so workers can take breaks without going through full decon. If
shade is not available, shaded areas shall be constructed. This same type of canopy can

be set up to shade personnel performing various types of work in hot weather. Cooling
measures other than shade (e.g., misting, air conditioned break areas, air conditioned
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vehicles, etc.) can be used in lieu of shade provided it can be demonstrated that they are at
least as effective in cooling employees. Employees should have access to these rest areas
at break times and at any other time when suffering from heat illness or believing a
preventive recovery period is needed.

Liquids - Encourage employees to drink plenty of cool plain water and electrolyte
replacement drinks. Supplementing water with cool electrolyte replacement drinks, such as
Gatorade, Squench or Quik-kick (drink), is helpful to employees who tend to sweat a lot. Do
not use "community cups"; use paper cups. Employees should have access to potable
drinking water equivalent to one quart of water per employee per hour during the shift. Less
water can be available at the start of the shift provided it is effectively replaced when
required.

Have workers drink 16 ounces (0.5 liters) of drink before beginning work, such as in the
morning and after lunch. At each break, workers should drink 8 to 16 ounces (0.25 to 0.5
liters). Employees should not wait until they are thirsty to drink.

Discourage the use of alcohol during non-working hours, and discourage the intake of coffee
during work hours, as these make heat stress control more difficult.

Acclimatization - This is the process by which your body "gets used to" hot work
environments. This is achieved by slowly increasing workloads. Start at 50 percent
capacity on day one, and increase by 10 percent per day; on day six, you'll be at 100
percent. You don't lose acclimatization over a weekend, but it'll start to decrease after three
to four days. If you don't do hot work for a week, the acclimatization is gone. You don't
have to do full shift hot work to achieve or retain acclimatization; a minimum of 100 minutes
of continuous hot work exposure per day is adequate.

Auxiliary Cooling - Auxiliary cooling is usually obtained by providing workers with a
specially-designed vest, which is worn under the protective clothing, but over any
underclothing. These vests typically provide cooling via one of two methods: the use of ice
or other frozen media, or the use of a vortex cooler. Each method has its advantages and
disadvantages.

The frozen media vest requires a means for freezing the media, and the media (usually
water or "blue ice") will melt, requiring replacement.

The vortex cooler tends to cool more uniformly. Instead of frozen media, this vest uses the
expansion of compressed air to cool the wearer. The drawback is the compressed air
requirement, but this is negated when the wearer is already using an airline respirator
supplied by a compressor. A vortex cooler should not be supplied from air cylinders, as this
will draw down the cylinders rapidly.

Auxiliary cooling should be considered when the following conditions exist:
e Ambient temperature over 80°F (26°C).
o Workers are wearing impermeable garments (i.e., Tyvek, Saranex, Chemrel, etc.).

e ltis desirable to have long work shifts with minimum interruption.
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URS SsAFETY MANAGEMENT STANDARD
Heavy Equipment Operations

1. Applicability

This standard applies to the operations of URS Corporation and its subsidiary
companies where heavy equipment is in operation.

2. Purpose and Scope
The purpose of this standard is to require that heavy equipment is operated in a
safe manner, the equipment is properly maintained, and ground personnel are
protected.

3. Procedures

The associated implementing regional procedures for this standard are included
as attachments:

SMS 019 NA — North America

SMS 019 INT — International Operations (including Europe, Asia, South
America and Africa)

SMS 019 AP7 — Asia Pacific




SMS 019 NA
Issue Date: June 1999
Revision 7: September 2011

SAFETY MANAGEMENT STANDARD
Heavy Equipment Operations

1. Applicability

This standard applies to the operations of URS Corporation and its subsidiary
companies where heavy equipment is in operation by URS employees or
subcontractors.

2. Purpose and Scope

The purpose of this standard is to require that heavy equipment is operated in a
safe manner; that the equipment is properly maintained; and that ground
personnel are protected. Heavy equipment includes construction and mining
equipment such as backhoes, excavators, skid steers, graders, loaders, dozers,
tractors, cranes, drills, and draglines.

In addition to this standard, refer to SMS 038 — Cranes and Derricks; and
SMS 056 — Drilling Safety.

Military related vehicles and equipment (e.g., tanks) are not covered under this
standard.

3. Implementation

Implementation of this standard is the responsibility of the URS manager
directing activities of the facility, site, or project location.

4. Requirements
A. Authorized Operators

1. Evaluate operators through documented experience (resume), and
as appropriate, a practical evaluation of skills. Supplemental
Information A through G, or a similar method, may be used for
evaluating operators.

2. Allow only qualified operators to operate equipment. Trainees may
operate equipment under the direct supervision of a trainer.

3. Prohibit equipment from being operated by any personnel who
have not been specifically authorized to operate it.

4. Maintain a list of operators for the project, and the specific
equipment that they are authorized to operate.
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SAFETY MANAGEMENT STANDARD
Heavy Equipment Operations

5. Require operators to use seatbelts at all times in all equipment and
trucks.

6. Except where allowed by the manufacturer, prohibit personnel other
than the operator from riding in or on the equipment unless
additional seating (with seatbelts) is provided by the manufacturer.
In some cases, a trainer may ride in a cab not equipped with
additional seating when training activities are being conducted.

7. Operators must maintain three points of contact whenever
mounting and dismounting a piece of equipment.

8. Brief operators on the following rules of operation:
a. Operators are in control of their work area.

b. Equipment must be operated in a safe manner and within
the constraints of the manufacturer's Operation Manual.

c. Operators must stop work whenever unauthorized ground
personnel or equipment enter their work area, and only
resume work when the area has been cleared.

d. Operators must not use mobile phones while operating
heavy equipment.

B. Ground Personnel

1. Require that URS ground personnel or ground personnel
interacting with URS heavy equipment operations have received
training, and comply with the following rules of engagement:

a. Wear high-visibility protective vests when in work areas with
any operating equipment.

b. Stay outside of the swing zone or work area of any operating
equipment.

c. No standing or working in the equipment operator’s blind
spots.

d. Ground personnel may only enter the swing or work area of
any operating equipment when:
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1. They have attracted the operator's attention and
made eye contact.

2. The operator has idled the equipment down, placed it
in neutral, grounded engaging tools, and set brakes.

3. The operator gives the ground personnel permission
to approach.

e. Ground personnel must never walk, or position themselves
between, any fixed object (e.g., working face, highwall) and
operating equipment, or between two operating pieces of

equipment.
C. Equipment

1. Maintain operation manuals at the site for each piece of equipment
that is present on the site and in use.

2. Require that operators have read or been trained on the manual for
the equipment, and operate the equipment within the parameters of
the manual and this standard.

3. Require that all equipment is provided with roll-over protection
systems (ROPS). Tracked excavators, road trucks, and drills are
exempt from ROPS requirements, but must have a cab that
provides protection from overhead hazards.

4. Verify that seatbelts are present and functional in all equipment.

5. Prohibit the use of equipment that has or had cab glass (per the
manufacturer’s specifications) that is cracked, broken, or missing.

6. Require that backup alarms are functional on all trucks and
equipment. Tracked excavators must have bi-directional alarms, or
the operator must be provided with a spotter whenever tracking in
either direction.

7. Require all extensions such as buckets, blades, forks, etc., to be
grounded when not in use.

8. Require brakes to be set and wheels chocked or equivalent (when

applicable) when not in use.
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SAFETY MANAGEMENT STANDARD
Heavy Equipment Operations

9.

Require fire extinguishers to be placed on all vehicles or equipment
as required, and inspected by the operator prior to each shift.
Monthly inspection and service records will be maintained in the
project office, if not kept on the extinguishing equipment.

10.Require that all haulage vehicles, whose payload is loaded by

11.

means of cranes, power shovels, loaders, or similar equipment, has
a cable shield and/or canopy adequate to protect the operator from
shifting or falling material. If protection is not available for the
operator, the operator must leave the vehicle and wait in a
designated safe location until it is loaded.

Require that a locking device be provided that will prevent the
accidental separation of towed and towing vehicles on every fifth-
wheel mechanism and two-bar arrangement.

12.Require that trip handles for tailgates of dump trucks and heavy

equipment be arranged so that when dumping, the operator will be
in the clear.

13.Require that motors and engines are shut off during fueling or

maintenance operations. Ensure proper grounding/bonding
between equipment and fuel vehicle prior to fueling operations.
During fueling operations, ensure the fuel nozzle remains in contact
with the tank and no smoking or open flame is present in the
immediate area.

D. Subcontractor Equipment

1.

Require that no unsafe vehicles or equipment be allowed in
construction areas. Where compliance is refused, the project
manager or his or her designate should be notified immediately.

Require that subcontractor employees follow established safety
procedures in operation, inspection, and maintenance of vehicles
and equipment.

Require that URS supervisors visually observe the subcontractors’
vehicles and equipment, and report any unsafe conditions or
practices to the project manager. Equipment not in compliance
with applicable safety standards is prohibited.
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E. Safe Operation

1.

All vehicles transporting material or equipment on public roads
must comply with local laws pertaining to weight, height, length,
and width. Obtain any permits required for these loads.

Prohibit operating Company-owned, leased, or rented vehicles or
equipment while under the influence of alcohol or illegal drugs.

Require seatbelts to be worn for all operators, drivers, and
passengers for company owned or leased vehicles and equipment.

Do not drive equipment into an unsafe area. This includes areas of
construction where unnecessary tire, steering, or body damage
could result, or where soil conditions are not adequate to support
the equipment.

Do not smoke on, in, or within 50 feet (15 meters) of vehicles
hauling fuel oils, gasoline, or explosives.

Do not ride with arms or legs outside of the truck body, in a
standing position on the body, on running boards, or seated on side
fenders, cabs, cab shields, rear of truck bed, or on the load.

Do not drive any vehicle at a speed greater than is reasonable and
proper, with due regard for weather, traffic, intersections, width, and
character of the roadway, type of motor vehicles, and any other
existing condition.

Oilers, apprentices, and other operators will not be allowed to
operate equipment unless authorized by the project manager or
general superintendent.

Do not operate any equipment beyond its safe load or operational
limits.

10.Keep all employees clear of loads about to be lifted, or suspended

loads.

11. Outfit equipment operated in hazardous atmosphere environments

with the proper safety equipment (e.g., spark arrestors).

12. Utilize equipment with enclosed cabs where feasible or accessible.

Where use of equipment with enclosed cabs is not feasible or said




SMS 019 NA
Issue Date: June 1999
Revision 7: September 2011

SAFETY MANAGEMENT STANDARD
Heavy Equipment Operations

equipment is not accessible, require that operators use eye

protection in accordance with potential airborne hazards present.

F. Inspection and Maintenance

1.

Require operators to inspect equipment daily (or before each shift),
using Attachment 019-1 NA or equivalent.

Prohibit use of equipment deemed to be unsafe, as determined by
daily inspection, until required repairs or maintenance has been
completed.

Conduct maintenance as prescribed by the manufacturer in the
Operation Manuals for each piece of equipment.

During maintenance and repair, require that:

a. Motors are turned off, unless required for performing
maintenance or repair.

b. All ground-engaging tools are grounded or securely blocked.
c. Controls are set in a neutral position.
d. Brakes are set.

e. Electrically driven equipment is installed with provision for
tagging and locking out the controls while under repair.

f. Manufacturer’s requirements for maintenance and repair are
followed.

Provide and use a safety tire rack, cage, or equivalent protection
when inflating, mounting, or dismounting tires installed on split rims,
or rims equipped with locking rings or similar devices.

Maintenance records for any service, repair or modification which
affects the safe performance of the equipment must be maintained
and reasonably available to operator and maintenance personnel.

5. Documentation Summary

The following information will be maintained in the project file:

A. Operator qualifications.
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B. Daily Equipment Inspection Logs, Attachment 019-1 NA, or equivalent.

C. Site briefing documentation for operator rules and ground personnel "rules
of engagement".

6. Resources

A. U.S. Occupational Safety and Health Administration (OSHA) Standard —
Motorized Vehicles and Mechanized Equipment —
29 Code of Federal Regulations (CFR) 1926, Subpart O

B. U.S. Mine Safety and Health Administration — 30 CFR 48 — Training and
Retraining Miners

C. U.S. Mine Safety and Health Administration — 30 CFR 56 Subpart H —
Loading, Hauling, and Dumping

D. U.S. Mine Safety and Health Administration — 30 CFR 56 Subpart M —
Machinery and Equipment

E. U.S. Mine Safety and Health Administration — 30 CFR 77 Subpart E —
Safeguards for Mechanical Equipment

F. U.S. Mine Safety and Health Administration — 30 CFR 77 Subpart K —
Ground Control

G. U.S. Mine Safety and Health Administration — 30 CFR 77 Subpart Q —
Loading and Haulage

H. National Association of Demolition Contractors — Safety Manual

. SMS 038 — Cranes and Derricks
J. SMS 056 — Drilling Safety

K. Attachment 019-1 NA — Equipment Inspection Form

Note: The above regulatory resources are for U.S. operations only.

7. Supplemental Information

A. Backhoe Operator Skill Evaluation

B. Scraper Operator Skill Evaluation



http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10929
http://www.msha.gov/30cfr/48.0.htm
http://www.msha.gov/30cfr/56.0.htm
http://www.msha.gov/30cfr/56.0.htm
http://www.msha.gov/30cfr/77.0.htm
http://www.msha.gov/30cfr/77.0.htm
http://www.msha.gov/30cfr/77.0.htm
http://www.demolitionassociation.com/
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C. Bulldozer Operator Skill Evaluation

Dump Truck Operator Skill Evaluation

Roller/Compactor Skill Evaluation

Front-End Loader Operator Skill Evaluation

Grader Operator Skill Evaluation

I &G m m O

Excavator Operator Skill Evaluation

Water Truck Operator Skill Evaluation
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Equipment ID No: Inspector's Name:
Equipment Name: Employee No.:
Beg. Hours: End Hours: Date:

INSTRUCTIONS: Each shift must inspect all applicable items indicated. If an unsatisfactory condition is observed,
suspend operation of the equipment and report the unsatisfactory condition to the site supervisor immediately.

ITEM INSPECTED CHECKIIF COMMENTS CORRECTED DATE
SATISFACTORY BY

Equipment Operating Manuals Available

Falling Object Protective Structure (FOP)

Roll-Over Protection Structure (ROP)

Seat Belts

Operator Seat Bar(s)

Side Shields, Screens, or Cab

Lift-Arm Device

Grab Handles

Back-up Alarm — Working

Lights

Guards

Horn

Windshield Wipers

Glass, Mirrors

Anti-Skid Tread Clear of Mud

Safety Signs (i.e., counterbalance swing area)

Fire Extinguisher

General Condition

Fuel Connection

Oil (fuel and no leaks)

Clear of Extra Materials

Controls Function Properly

Hydraulic System (full and no leaks)

Parking Brake

Lift Arm and Bucket

Tires/Tracks

Steering

Breathing Air System

Blast Shields

Flammable Atmosphere Protective Equipment

Quantity of Fuel Added

I o

Quantity of Oil Added

Operator Signature
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Date Employee Name Supervisor

Description:

This equipment is used for primarily for excavation, although it may occasionally be used for other
miscellaneous tasks for which crane or stick type equipment is required.

STEPS KEYPOINTS SATISFACTORY
1) Demonstrated abilities [1Yes []No
a) Pre-shift inspection check list
i) Check equipment for loose bolts, leaks; oil, hydraulic and water
ii) Make sure area around the equipment is clear of people and other
equipment
iiiy Check for fire extinguisher
iv) Make sure that the following equipment is operational
a) Brakes
b) Lights
c) Back-up alarms
d) Hand rails & ladders
e) Seat belts
f)  Tires if applicable
g) Glass, wipers
h) Gauges, including temperature, oil, and fuel
v) Notify supervision of any equipment that is not operational
vi) The operator can park or side line a piece of equipment that is unsafe to
operate if it poses a danger or hazard to employees or property
2) Identification of equipment controls [JYes [No
3) Excavating techniques [1Yes []No
a) Benching, sloping
b) Spoil removal from side wall
c) Back filling operations
d) Aware of surroundings and personnel near the swing radius of boom
4) Can arrange controls and boom for travel [JYes [No
5) Speed in relation to terrain (controlled speed) [JYes [No
6) Stock piling with front end bucket [lYes [No
7) Loading truck bed with bucket [JYes [No
8) Parking and shut down procedures [JYes []No
a) Equipment line-up
i) Straight line
ii) Allow easy access for service
b)  Turn off all accessories
c) Setall park brakes
d)  Lower bucket to ground
e) Perform a general walk around looking for items for maintenance




URS SCRAPER OPERATOR SKILL EVALUATION

Health, Safety and Environment

SMS 019 NA

Supplemental Information B

Issue Date: February 2009
Revision 2: August 2010

Date

Employee Name Supervisor

Description:

Drives a tractor to pull a steel bowl-like or box-like scoop (scraper), mounted on wheels, which
scrapes up earth and transports it to a designated place; manipulates a series of levers to lower
cutting edge of the scraper into the ground, to raise cutting edge when scraper is full, and to empty

scraper.
STEPS KEYPOINTS SATISFACTORY
1. Demonstrated abilities [ 1Yes [No
a) Pre-shift inspection check list
i)  Check equipment for loose bolts and leaks; check oil, air, hydraulic fluids
and water
ii) Make sure area around the equipment is clear of people and other
equipment
iii) Check for fire extinguisher
iv) Make sure that the following equipment is operational
a) Brakes
b) Lights
c) Back-up alarms
d) Hand rails & ladders
e) Seat belts
f) Tires
g) Glass, wipers
h) Gauges, including temperature, oil, air and fuel
v) Notify supervision of any equipment that is not operational
vi) The operator can park or side line a piece of equipment that is unsafe to
operate if it poses a danger or hazard to employees or property
2. Identification of equipment controls [lYes [No
3. Loading techniques [lYes []No
a) Use of apron
b) Use of cutting edge
c) Pump loading etc
4. Shifting and hauling [lYes []No
5. Rough cut and fill [lYes [No
6. Spreading material [lYes [No
7. Fine grading [lYes [No
8. Obtaining compaction [1Yes [1No
9. Parking and shut down procedures [1Yes [No

e)

a) Equipment line-up
i)  Straight line
i) Allow easy access for service
b) Turn off all accessories
c) Lower apron
d) Lower bowl to the ground

Perform a general walk around looking for maintenance items
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m BULL DOZER OPERATOR

SKILL EVALUATION
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Supplemental Information C

Issue Date: February 2009
Revision 2: August 2010

Date

Employee Name Supervisor

Description:

Operates a large tractor with a concave steel blade or push block mounted in front of the chassis to
level, distribute and push earth. This equipment may be used to push earth carrying equipment. At
times a ripper attachment is used for ripping the earth prior to loading the scraper. Operator
regulates height of blade or push block from ground and may help in necessary adjustments to
equipment as needed.

STEPS KEYPOINTS SATISFACTORY
1) Demonstrated abilities [lYes [INo
a) Pre-shift inspection check list
i)  Check equipment for loose bolts and leaks; check oil, air, hydraulic fluid and
water
ii) Make sure area around the equipment is clear of people and other equipment
iii) Check for fire extinguisher
iv) Make sure that the following equipment is operational
a) Brakes
b) Lights
c) Back-up alarms
d) Hand rails & ladders
e) Seat belts
f)  Tracks
g) Glass, wipers
h) Gauges, including temperature, oil, air and fuel
i) Audible horn
v) Notify supervision of any equipment that is not operational
vi) The operator can park or side line a piece of equipment that is unsafe to
operate if it poses a danger or hazard to employees or property
2) Identification of equipment controls [1Yes []No
3) Pushing techniques [1Yes []No
a) Use of push blade
b) Loading of push load equipment
4) Use of ripper shanks [JYes []No
5) Rough cut and fill [ JYes []No
6) Spreading material [JYes []No
7) Fine grading [lYes [INo
8) Obtaining compaction by tracking in material [1Yes []No
9) Parking and shut down procedures [1Yes []No
a) Equipment line-up
i)  Straight line
i) Allow easy access for service
b) Turn off all accessories
c) Lower rippers
d) Lower blade to the ground
e) Perform a general walk around looking for maintenance items




m DUMP TRUCK OPERATOR

Health, Safety and Environment

SKILL EVALUATION
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Supplemental Information D

Issue Date: February 2009

Revision 2:

August 2010

Date

Employee Name Supervisor

Description:

Drives a heavy-duty gasoline or diesel-powered truck used in hauling material to fill areas or dump
sites. The truck is either a tandem rear axle type, or is a tractor truck, single or tandem axle, pulling a
trailer. May service and make necessary adjustments for proper operation of equipment.

STEPS KEYPOINTS SATISFACTORY
1) Demonstrated abilities [1Yes []No
a) Pre-shift inspection check list
i)  Check equipment for loose bolts and leaks; check oil, air, hydraulic fluid and
water
ii)  Make sure area around the equipment is clear of people and other equipment
iii) Check for fire extinguisher
iv) Make sure that the following equipment is operational
(1) Brakes
(2) Lights
(3) Back-up alarms
(4) Hand rails & ladders
(5) Seat belts
(6) Tires
(7) Glass, wipers
(8) Gauges, including temperature, oil, air and fuel
v)  Notify supervision of any equipment that is not operational
vi) The operator can park or side line a piece of equipment that is unsafe to
operate if it poses a danger or hazard to employees or property
2) Identification of equipment controls [1Yes []No
3) Truck Weighing [1Yes []No
a) Tare weights
b) Gross Weights
4) Loading Techniques [1Yes []No
a) Parking into load patterns
b) Bed preparation for material
5) Shifting and Hauling [lYes [No
6) Stockpiling [JYes [No
7) Backing with the use of mirrors [JYes [No
8) Dumping/Spreading Material [lYes [No
a) Fill material
b) Base course material
c) Surface materials
d) Asphalt
e) Lowers truck bed (dump trucks) or dump chutes (belly dumps)
9) Parking and shut down procedures [1Yes []No
a) Equipment line-up
i)  Straight line
i) Allow easy access for service
b) Turn off all accessories
c) Use park brake
d) Perform a general walk around looking for maintenance items
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Supplemental Information E

Issue Date: February 2009

Revision 2:

August 2010

Date Employee Name Supervisor

Description:

Operates a self-propelled gasoline or diesel machine, which has steel wheels used to compact earth
fills, flexible bases and all types of materials. Rollers are also used for compaction to achieve a
desired or specified density. Rides on the machine platform and moves lever and pedals or throttles

to control and guide machine.

STEPS KEYPOINTS SATISFACTORY
1) Demonstrated abilities [1Yes []No
a) Pre-shift inspection check list
i) Check equipment for loose bolts and leaks; check oil, air, hydraulic fluid
and water
ii) Make sure area around the equipment is clear of people and other
equipment
iii) Check for fire extinguisher
iv) Make sure that the following equipment is operational
a) Brakes
b) Lights
c) Back-up alarms
d) Hand rails & ladders
e) Seat belts
f)  Tires, if applicable
g) Glass, wipers
h) Gauges, including temperature, oil, air and fuel
v) Notify supervision of any equipment that is not operational
vi) The operator can park or side line a piece of equipment that is unsafe to
operate if it poses a danger or hazard to employees or property
2) Identification of equipment controls [1Yes []No
3) Rolling techniques to obtain compaction [1Yes []No
a) Use of controls
b) Vibratory controls
c) Turns and maneuvers
d) Aware of surroundings
4) Rolling patterns [1Yes []No
a) Staggered patterns with other rollers
5) Parking and shut down procedures [1Yes []No
a) Equipment line-up
i) Straight line
i) Allow easy access for service
b) Turn off all accessories
c) Perform a general walk around looking for maintenance items




m FRONT END LOADER

Health, Safety and Environment

OPERATOR SKILL EVALUATION
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Supplemental Information F

Issue Date: February 2009
Revision 2: August 2010

Date

Employee Name Supervisor

Description:

Operates a rubber tire or crawler type tractor with an attached bucket on front end. Moves a lever to
raise and lower and dump contents of bucket. Machine is used to load materials from stockpiles,
excavation, loading trucks.

STEPS KEYPOINTS SATISFACTORY
1) Demonstrated abilities [JYes [No
a) Pre-shift inspection check list
i)  Check equipment for loose bolts and leaks; check oil, air, hydraulic fluid and
water
ii) Make sure area around the equipment is clear of people and other equipment
iii) Check for fire extinguisher
iv) Make sure that the following equipment is operational
a) Brakes
b) Lights
c) Back-up alarms
d) Hand rails & ladders
e) Seat belts
f) Tires
g) Glass, wipers
h)  Gauges, including temperature, oil, air and fuel
v) Notify supervision of any equipment that is not operational
vi) The operator can park or side line a piece of equipment that is unsafe to
operate if it poses a danger or hazard to employees or property
2) Identification of equipment controls [1Yes []No
3) Loading techniques [1Yes []No
a) Use of bucket and controls
b) Crowding the pile
c) Pump loading, etc.
d) Loading patterns
e) Loading trucks
f)  Loading scrapers
4) Control handling of contaminated soils [1Yes []No
5)  Shifting and hauling [1Yes []No
6) Stockpiling [1Yes []No
7) Mixing and moisture conditioning [1Yes []No
8) Feeding crusher [1Yes []No
9) Rough cut and fill [1Yes []No
10) Spreading material [JYes []No
11) Parking and shut down procedures [1Yes []No
a) Equipment line-up
i)  Straight line
i) Allow easy access for service
b) Turn off all accessories
c) Lower bucket to the ground
d) Perform a general walk around looking for maintenance items
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Date Employee Name Supervisor

Description:

Rides in control cab of grader and moves levers and hand wheels to guide machine and regulate the
scraper blade. Blade is mounted on a carrying and turning circle at the front of the machine.
Equipment is used to level or mix soils and aggregates to grade and to lay asphalt and flexible base
materials.

STEPS KEYPOINTS SATISFACTORY

1) Demonstrated abilities [1Yes []No
a) Pre-shift inspection check list
i)  Check equipment for loose bolts and leaks; check oil, air, hydraulic fluid
and water
ii) Make sure area around the equipment is clear of people and other
equipment
iii) Check for fire extinguisher
iv) Make sure that the following equipment is operational
a) Brakes
b) Lights
c) Back-up alarms
d) Hand rails & ladders
e) Seat belts
f) Tires
g) Glass, wipers
h) Gauges, including temperature, oil, air and fuel
v