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Mob/Demeob, Construction, Excavation & Trenching,
Materials Handling/Staging, Off-site Transportation &
Disposal, Barrier Wall Installation, Backfill & Grading, Site
Restoration, Soil Sampling(Pre-Characterization, Cert Clean
Fill, & Confirmatory), and Installation of NAPL Recovery
Wells

Impacted Soils and Groundwater
Volatile/Semi Volatile, & Toxic

PCBs, ACM

Industrial

Site Investigations have been performed
Medium

SAFETY AND HEALTH POLICY FOR POSILLICO ENVIRONMENTAL

The purpose of this policy is to develop a high standard of safety throughout
all operations of Posillico Environmental and to ensure that no employee is
required to work under any conditions, which are hazardous or unsanitary.

We believe that each employee has the right to derive personal satisfaction
From his/her job and the prevention of occupational injury or illness is of
such consequence to this belief that it will be given top priority at all times

It is our intention here at Posillico Environmental to initiate and maintain
complete accident prevention and safety training programs. Each individual
from top management to the working person is responsible for the safety and
health of those persons in their charge and coworkers around them. By accepting
mutual responsibility to operate safely, we will all contribute to the well being

of our employees.
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CONTRACTOR APPROVALS

By their signature, the undersigned hereby certify that this HASP has been reviewed, modified
for site-specific hazards and approved for use at the National Grid Rockaway Park, New York
site,

PROJECT MANAGER DATE

- PROJECT ENVIRONMENTAL HEALTH AND DATE
SAFETY MANAGER
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1.0

INTRODUCTION

1.1 Purpose

This site-specific Health and Safety Plan (HASP) addresses the health and safety
practices that will be employed by workers participating in investigation and remediation
activities at the site that are under the direction of Posillico Environmental, Inc.
(Posillico). This work will be performed at the National Grid Former Manufactured Gas
Plant (MGP) Rockaway Park, NY site (Site). The HASP takes into account the specific
hazards inherent to the Site, and presents procedures to be followed by Posillico, Posillico
subcontractors, and all third parties in order to avoid and if necessary, protect against
health and/or safety hazards. Activities performed under this HASP will comply with
applicable parts of OSHA Regulations, primarily 29 CFR Parts 1910 and 1926 and
attached National Grid policies and procedures. A copy this HASP will be maintained
on-site for the duration of work.

All workers who may participate in activities at the Site under the direction of Posillico
are required to comply with the provisions specified in this HASP. All third parties who
enter designated work zones must also comply with this HASP. Refusal or failure to
comply with the HASP or violation of any safety procedures by field personnel and/or
subcontractors performing work covered by this HASP may result in immediate removal
from the site following consultation with the Project Manager and Project Environmental
Safety Manager.

1.2 Scope

This HASP has been developed to address the health and safety concerns at the Site
during remedial actions under the direction of Posillico. Although the HASP addresses
all activities listed below, work at individual locations may include all, or only some of
these tasks.

The HASP addresses the following activities:
Mobilization/Demobilization

» Mobilization/Demobilization of Equipment and Supplies
» Establishment of Site Security, Work Zones and Staging Areas

Pre Construction, Excavation, and Trenching Activities

o Locate All Utilities to and from the Site
o Locate All Active Utility Lines on Site

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
May 20608 1-1 Rockaway Park, New York
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Construction Activities

» Utility Connections (Water, Sewer, Electrical)
» Excavation and Trenching (see Excavation and Trenching Activities)

Excavation and Trenching Activities

o Excavate Overburden Material

Stockpile and Segregate Overburden Material
Confined Space Entry/Trench Box Use
Trenching

Break Lines

Cut, Fill and Cap Lines

Backfill Excavation

Site Restoration

Other Remediation Activities

¢ Construction of temporary fabric excavation structure
« Installation of Waterloo Barrier® Steel Sheet Piles

¢ Well abandonment

+ Drilling operations

e Operation and Maintenance Tasks

Soil and Groundwater Sampling Activities

« Soil Borings and Soil Sampling
+ Monitoring Well Development, and Sampling

13 Application

The HASP applies to all personnel authorized to access the Site, including those involved
in the tasks under the direction of Posillico, accessing the active work zones, supervising
on-site activities, and conducting visits to the Site. These personnel include but are not
limited to:

+ National Grid representatives, National Grid consultants, and National Grid
subcontractors performing tasks under the direction of Posillico;

« Federal, State or local representatives;

» Posillico employees; and

o Posillico subcontractors.

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
May 2008 1-2 Rockaway Park, New York
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20 PROJECT ORGANIZATION AND RESPONSIBILITIES

This section specifies Posillico Project Organization and responsibilities.

2.1  Project Manager (PM) Michael Perciballi

The PM responsibilities include the following:

2.2  Site

Ensures implementation of the HASP;
Participates in incident investigations;
Ensures the HASP has all of the required approvals before any site work is

conducted;
Ensures that the Site Manager is informed of project changes which require

modifications of the site safety plan; and

‘Has overall project responsibility for Project Health and Safety.

Manager (SM) Christopher Hurst

The Site Manager’s responsibilities include the following:

Ensures that the HASP is implemented in conjuction with the designated
PESM and HSS;

Ensures that work is scheduled with adequate personnel and equipment
resources to complete the job safely;

Ensures that adequate communication between field crews and emergency
response personne] is maintained;

Ensures that site personnel are adequately trained and qualified to work at the
site ;

Enforces site health and safety rules;

Investigates major accidents;

Coordinate directly with HSS regarding the conduct and documentation of
daily safety briefings, periodic inspections, and work stoppage as necessary;
Acts as the primary point of contact with National Grid for site related
activities and coordination with non-project related site operations; and

Acts as the Emergency Coordinator (see Section 12.0)

Health and Safety Plan
May 2008

Rockaway Park Former Manufactured Gas Plant
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2.3  Project Environmental and Safety Manager (PESM)

Selso Salazar and Donald Campbell

The PESM is an individual certified by the American Board of Industrial Hygiene as a
Certified Industrial Hygienist (CIH) or by the Board of Certified Safety Professionals as a
Certified Safety Professional {(CSP) or possesses equivalent remedial construction health
and safety experience. The PESM responsibilities include the following:

Provides for the development and approval of the HASP;

Serves as the primary contact to review health and safety matters that may
arise;

Approves revised or new safety protocols for field operations;

Approves individuals who are assigned HS responsibilities;

Coordinates revisions of this HASP with field personnel;

Coordinates upgrading or downgrading of personal protective equipment
with the SM; and

Assists in the investigation of all accidents/incidents.

2.4  Health and Safety Supervisor (HSS) Robert Delmonte

_,\

The Health and Safety Supervisor responsibilities include the following:

Ensures that all health and safety activities identified in this HASP are
conducted and/or implemented;

Identifies operational changes which require modifications to health and
safety procedures and site safety plans, and ensures that the procedure
modifications are implemented and documented through changes to the
HASP, with Project Environmental and Safety Manager (PESM) approval;
Directs and coordinates health and safety monitoring activities;

Ensures that monitoring instraments are calibrated correctly;

Ensures proper personal protective equipment is utilized by field teams;
Conducts routine safety inspections of work areas;

Monitors compliance with this HASP;

Notifies PESM of accidents/incidents;

Determines upgrades or downgrades of personal protective equipment (PPE)
based on site conditions and/or real-time monitoring results; and

Reports to the PESM to provide summaries of field operations and progress.

Health and Safety Plan
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2.5  Site Personnel: Steve Klaus (General Foreman)

The Site Personnel responsibilities include the following:

» Report any unsafe or potentially hazardous conditions to the SM;

e Maintain knowledge of the information, instructions and emergency response
actions contained in the HASP;

¢ Comply with rules, regulations and procedures as set forth in this HASP and
any revisions;

¢ Prevent admittance to work sites by unauthorized personnel; and

» Inspect all tools and equipment, including PPE, prior to use each day.

2.6 Competent person

Requirements of OSHA 29 CFR, 1926.65
e Steve Klaus- General Foreman
e Christopher Hurst- Site Manager

With respect to crane, derrick and hoisting

e Derrick Wilson- Dock Builder Supervisor

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
May 2008 2-3 Rockaway Park, New York
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3.0

SITE HISTORY AND PROJECT DESCRIPTION

3.1 Location

The Rockaway Park Former MGP Site encompasses approximately 9.8 acres. It is located
in the Rockaway Park section on the north shore of the Rockaway Peninsula in Queens
County, New York. See the Site-Specific Information provided in Appendix A for the
Site Location Map.

The site formerly contained a natural gas regulator station that has been relocated, and a
three story building that has been demolished. The overall layout of the Rockaway Park
Former MGP Site is depicted on Design Drawing C-01.

Properties surrounding the Site include the following:

¢ North — Beach Channel Drive. North of Beach Channel Drive is a New York City
owned strip of land encompassing approximately 0.6 acres. This area referred to
as the Bulkhead Area will have a single 70 foot deep NAPL migration barrier
installed. Further to the north of the bulkhead is Jamaica Bay.

* FEast — Beach 108th Street. East of Beach 108th Street is a New York City sewage
treatment plant.

¢ South — Rockaway Freeway. South of Rockaway Freeway is the Metropolitan
Transit Authority (MTA) subway tracks and a rail yard. Further to the south is a
residential area of Rockaway Park

e North West — Electrical Substation. The northwestern corner of the site is
bounded by an active electrical substation, that is used to provide power to the
Rockaways. Overhead and underground 33 kV transmission lines run along the
north side of the site south of Beach Channel Drive.

e West — Rockaway Freeway. West of Rockaway Freeway are properties occupied
by auto service and retail businesses.

3.2 Background and Site Description

The Rockaway Park MGP began operations in the late 1870s. The plant was operated by
Rockaway Electric Light Co., Town of Hempstead Gas & Electric Company and later the
Queensboro Gas and Electric Company from the late 1870s to 1926. In 1926, Queensboro
Gas and Electric Company became a subsidiary of the Long Island Lighting Company
(LILCO). LILCO operated the plant from 1926 to approximately 1958 when most of the
facilities were demolished. In 1998, Keyspan Corporation acquired the former MGP
property through a merger of LILCO and Brooklyn Union Gas Company. In 1894, the
plant consisted of two gas holders, generator, purifiers and scrubbers. The records
indicate the MGP operated carbureted water gas and coal carbonization processes during
early gas production. After 1905, the carbureted water gas process was the only process

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
May 2008 3-1 Rockaway Park, New York
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used during gas production. In 1912, the MGP expanded to the north and east and a
portion of the southern property boundary was located beneath the present Rockaway
Freeway. The plant now included a half-million cubic foot gas holder, several oxide
tanks, generator and boiler buildings, engine room, several oil tanks, and a condenser.
The plant expanded in the mid-1920s to a strip of land to the north of the then existing
plant. This land was created when Jamaica Bay was filled in during Beach Channel Drive
Construction. By 1933, the plant included several additional structures that could allow
increase gasification, tar and oil separation and storage, and coke and gas storage. These
structures included a 2-million cubic foot gas holder, drip oil tanks, skimming basin,
condensers, oxide enclosure, generator ash storage bin, tar separator, tar settling and
drying tanks, and tar de-emulsifier. The MGP plant ceased operations circa 1958 when
most of the facilities were demolished. Five industrial supply wells were also located on
the former MGP property. A mixture of clay, liquid mud, and cement were used to
abandon these wells. Three of the wells were abandoned in the 1930s and the
abandonment dates of the other two wells are not known. Several drainpipes were
identified by Dvirka and Barilucci on plant construction drawings. These lines appeared
to lead to Jamaica Bay. The pipes were identified as saltwater drain lines, an oil line, and
a sump drain line.

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
May 2008 3-2 Rockaway Park, New York
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4.0

POTENTIAL HAZARDS AT THE SITE

This section presents an assessment of the chemical, biological, and physical hazards that may
be encountered during the tasks specified under Section 1.2. A Hazard Communication
Program is included in Appendix B. The Hazard Communication Program describes the
procedures for determining hazards posed by a chemical, providing proper training on those
hazards and transmitting the hazard information to those who could come in contact with the
chemical.

4.1 Chemical Hazards

The characteristics of compounds at the Site are discussed below for informational
purposes. Adherence to the safety and health guidelines in this HASP will reduce the
potential for exposure. Extensive analytical testing has been performed and personnel
shall familiarize themselves with the characteristics of the known chemicals and their
properties. Table 4-1 presents the chemical data regarding exposure and monitoring for
the following chemicals:

Polyaromatic hydrocarbons (PAHs) are present at the Site in impacted soil and
groundwater and as a dense nonaqueous phase liquid (DNAPL) by-product of gas
production. These compounds generally have a depressant effect on the central nervous
system (CNS), may cause chronic liver and kidney damage, and some are suspected
human carcinogens. Acute exposure may include headache, dizziness, nausea, and skin
and eye irritation.

Volatile organic chemicals (VOCs), such as benzene, toluene, ethyl benzene, and xylene
(BTEX) may be present as soil and groundwater contaminants and in some cases as free
product in abandoned pipelines. These compounds generally have a depressant effect on
the CNS, may cause chronic liver and kidney damage, and some are suspected human
carcinogens. Benzene is a known human carcinogen. Acute exposure may include
headache, dizziness, nausea, and skin and eye irritation.

Polychlorinated Biphenyls (PCBs) have also been detected at the Site in certain areas.
The primary routes of exposure for PCBs are inhalation, absorption, ingestion, and
contact. This compound causes eye irritation, liver damage and an acne-like skin rash
(chloracne).

The Site potentially contains elevated levels of lead and arsenic. The primary routes of
this exposure for these compounds are inhalation and ingestion. Exposure to lead may
cause acute symptoms such as eye irritation, weakness, weight loss, abdominal pain, and
anemia. Chronic exposure to lead may result in kidney disease, effects to the reproductive
system, blood forming organs, and CNS. Acute exposure to arsenic may cause
dermatitis, Gl disturbances and respiratory irritation. Chronic exposure to arsenic has
resulted in lung cancer in humans.
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The Site potentially contains asbestos containing materials (ACM) in the forms of ACM
pipe insulation and asbestos cement pipe. The primary route of exposure for asbestos is
inhalation. Chronic exposure to asbestos may cause asbestosis and mesothelioma.

The Site potentially contains hydrogen cyanide and sulfide gas compounds that are a
common by-product of the MGP process. The primary route of exposure is inhalation,
skin absorption or ingestion. Cyanide compounds target the CNS, thyroid, blood,
respiratory and cardiovascular systems, and can cause asphyxia, weakness, confusion,
nausea and thyroid and blood changes.

4.1.1 Other Chemical Hazards

Chemicals not identified in this HASP may be used during investigation and
remediation activities. Prior to the initiation of these tasks, Material Safety Data
Sheets (See MSDS Binder) will be obtained for each of the chemicals to be used
and all site workers and visitors who may potentially be exposed will be made
aware of these hazards.

If the PESM determines that monitoring will be required to determine if these
chemicals are potentially migrating off-site, a monitoring program will be
established that is consistent with the provisions stated in Section 7.0.
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4.2 Biological Hazards

During the course of the project, there is a potential for workers to come into contact with
biological hazards such as animals, insects and plants. Workers will be instructed in
hazard recognition, health hazards, and control measures during site-specific training,

4.2.1 Animals

During the conduct of site operations, wild animals such as stray dogs or cats,
raccoons, and mice may be encountered. Workers shall use discretion and avoid
all contact with wild animals. If these animals present a problem, efforts will be
made to remove these animals from the site by contacting a licensed animal
control technician.

4.2.2 Insects

Insects, including bees, wasps, hornets, and spiders, may be present at the Site
making the chance of a bite possible. Some individuals may have a severe
allergic reaction to an insect bite or sting that can result in a life threatening
condition; any individuals who have been bitten or stung by an insect should
notify the SM. The following is a list of preventive measures:

o Apply insect repellent prior to performing any field work and as often as -
needed throughout the work shift.

¢+ Wear proper protective clothing (work boots, socks and light colored
pants).

¢ When walking in wooded areas, avoid contact with bushes, tall grass, or
brush as much as possible,

o Field personnel who may have insect allergies shall have bee sting allergy
medication on site and should provide this information to the SM prior to
commencing work.

4.2.3 Lyme Disease

Lyme disease is caused when spirochete is transferred from an infected tick to the
worker through a painless bite. The tick, which often embeds itself within the
skin will transmit the virus as it is uses the bloodstream to feed.

Lyme disease may cause a variety of medical conditions including arthritis, which
can be treated successfully if the symptoms are recognized early and medical
attention is received. Treatment with antibodies has been successful in preventing
more serious symptoms from developing. Early signs may include a flu-like
illness, an expanding skin rash and joint pain. If left untreated, Lyme disease can
cause serious nerve or heart problems as well as a disabling type of arthritis.
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Symptoms can include a stiff neck, chills, fever, sore throat, headache, fatigue and
joint pain. This flu-like illness is out of season, commonly happening between
May and October when ticks are most active. A large expanding skin rash usually
develops around the area of the bite. A person may develop more than one rash,
in some instances. The rash may feel hot to the touch and may be painful. Rashes
vary in size, shape, and color, but often look like a red ring with a clear center.
The outer edges expand in size. It's easy to miss the rash and the connection
between the rash and a tick bite. The rash develops from three days to as long as a
month after the tick bite. Almost one third of those with Lyme disease never get
the rash.

Joint or muscle pain may be an early sign of Lyme disease. These aches and pains
may be easy to confuse with the pain that comes with other types of arthritis.
However, unlike many other types of arthritis, this pain seems to move or travel
from joint to joint.

Lyme disease can affect the nervous system. Symptoms include stiff neck, severe
headache, and fatigue usually linked to meningitis. Symptoms may also include
pain and drooping of the muscles on the face, called Bell's Palsy. Lyme disease
may also mimic symptoms of multiple sclerosis or other types of paralysis.

The disease can also cause serious but reversible heart problems, such as irregular
heartbeat. Finally, Lyme disease can result in a disabling, chronic type of arthritis
that most often affects the knees. Treatment is more difficult and less successful
in later stages. Often, the effects of Lyme disease may be confused with other
medical problems.

It is recommended that personnel check themselves when in areas that could
harbor ticks, wear light color clothing and visually check themselves and their
buddy when coming from wooded or vegetated areas. If a tick is found biting an
individual, the SM should be contacted immediately. The tick can be removed by
pulling gently at the head with tweezers. The affected area should then be
disinfected with an antiseptic wipe. The employee will be offered the option for
medical treatment by a physician, which typically involves prophylactic
antibiotics. If personne! feel sick or have signs similar to those above, they should
notify the SM immediately.

4.2.4 Plants

The potential for contact with poisonous plants exists when performing field work
in undeveloped and wooded areas. Poison ivy, sumac, and oak may be present on
site. Poison ivy can be found as vines on tree trunks or as upright bushes. Poison
ivy consists of three leaflets with notched edges. Two leaflets form a pair on
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opposite sides of the stalk, and the third leaflet stands by itself at the tip. Poison
ivy is red in the early spring and turns shiny green later in the spring. Poison
sumac can be present in the form of a flat-topped shrub or tree. It has fern-like
leaves, which are velvety dark green on top and pale underneath. The branches of
immature trees have a velvety "down." Poison sumac has white, "hairy" berry
clusters. Poison oak can be present as a sparingly branched shrub. Poison oak is
similar to poison ivy in that it has the same leaflet configuration; however, the
leaves have slightly deeper notches. Prophylactic application of Tecnu may
prevent the occurrence of exposure symptoms. Post exposure over the counter
products are available and should be identified at the local pharmacist. Susceptible
individuals should notify the SM.

Contact with poison ivy, sumac, or oak may lead to a skin rash, characterized by
reddened, itchy, blistering skin which needs first aid treatment. If you believe you
have contacted one of these plants, immediately wash skin thoroughly with soap
and water, taking care not to touch your face or other body parts.

4.3  Physical Hazards

A variety of physical hazards may be present during Site activities. The most common
hazards are struck-by/against hazards; slips, trips, and falls; and temperature extreme
(cold and heat) stress. Other physical hazards are due to the use of hand and power tools
and material handling. These hazards are not unique and are generally familiar to
hazardous waste workers. Additional specific safety requirements may be covered during
safety briefings at the Site.

4.3.1 Cold Stress

At certain times of the year, workers may be exposed to the hazards of working in
cold environments. Potential hazards in cold environments include frostbite,
trench foot or immersion foot, hypothermia as well as slippery surfaces, brittle
equipment, poor judgment and unauthorized procedural changes. The procedures
to be followed are found in Appendix C, the Cold Stress Program.

4.3.2 Heat Stress

Heat stress is a significant potential hazard, which is greatly exacerbated with the
use of PPE in hot environments. The potential hazards of working in hot
environments include dehydration, cramps, heat rash, heat exhaustion, and heat
stroke. A heat stress prevention program will be implemented when ambient
temperatures exceed 70°F for personnel wearing impermeable clothing. The
procedures to be followed are found in Appendix D, the Heat Stress Program.
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4.3.3 Noise

Noise is a potential hazard associated with the operation of heavy equipment,
power tools, pumps and generators. Site workers who will perform suspected
high noise tasks and operations for short durations (less than 1-hour) will be
provided with earplugs. If deemed necessary by the SM, the PESM will be
consulted on the need for additional hearing protection and the need to monitor
sound levels for site activities.

4.3.4 Hand and Power Tools

In order to complete the various tasks for the project, personnel will utilize hand
and power tools. The use of hand and power tools can present a variety of hazards,
including physical harm from being struck by flying objects, being cut or struck
by the tool, fire, and electrocution. Work gloves, safety glasses, and hard hats will
be worn by the operating personnel at all times when utilizing hand and power
tools and GFI-equipped circuits will be used for all power tools.

4.3.5 Slips, Trips, and Falls

Working in and around the site will pose slip, trip and fall hazards due to shippery
surfaces that may be oil covered, or from surfaces that are wet from rain or ice.
Excavation at the sites will cause uneven footing in the trenches and around the
spoil piles.

4.3.6 Fire and Explosion

When conducting excavating activities, the opportunity of encountering fire and
explosion hazards exists from contamination in the soil and the possibility of free
product in the underground pipelines. This will be especially hazardous when
pipelines are sawed or broken to grout the ends. Additionally, the use of a diesel
engine on excavating equipment could present the possibility of encountering fire
and explosion hazards. See Appendix M for further precautions and procedures in
dealing with Fire and Explosions.

4.3.7 Manual Lifting

Manual lifting of heavy objects such as sections of pipe may be required. Failure
to follow proper lifting technique can result in back injuries and strains. Site
workers will be instructed to use power equipment to lift heavy loads whenever
possible and to evaluate loads before trying to lift them (i.e. they should be able to
easily tip the load and then return it to its original position). Carrying heavy loads
with a buddy and proper lifting techniques, 1) make sure footing is solid, 2) make

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
May 2008 4-6 Rockaway Park, New York



i

National Grid
Rockaway Park Former Manufactured Gas Plant

back straight with no curving or slouching, 3) center body over feet, 4) grasp the
object firmly and as close to your body as possible, 5) lift with legs, and 6) turn
with your feet, to avoid stress in the lower back. Back injuries are a serious
concern as they are the most common workplace injury, often resulting in lost or
restricted work time, and long treatment and recovery periods. In addition, hand
digging for pipes may present lifting/ergonomic hazards.

4.3.8 Steam, Heat, Splashing

Exposure to steam/heat/splashing hazards can occur during steam cleaning
activities. Exposure to steam/heat/splashing can result in scalding/burns, eye
injury, and puncture wounds. Proper PPE will be worn during all steam cleaning
activities including rain gear or tyvek, hardhat equipped with splashguard, and
water resistant gloves and boots.

4.3.9 Heavy Eguipment Operations

Excavators, loaders, bulldozers, compactors, and dump trucks will be utilized in
trenching, excavation, and backfilling operations. Pile drivers will be used to
install the Waterloo Barrier® Steel Sheet Piles. Cranes will be used to install the
Waterloo Barrier™ Steel Sheet Piles and the temporary fabric excavation structure.
Drill rigs will be used to abandon and install monitoring and DNAPL recovery
wells. Working with or near heavy equipment poses many potential hazards,
including electrocution, fire/explosion, being struck by or against, or
pinched/caught/crushed by, and can result in serious physical harm.

4.3.10 Electrocution

The use of power tools and extension cords may pose electrical hazards to
workers. Additionally overhead or underground electrical lines and the electrical
substation located in the NW corner of the Site are of potential concern during
excavation, trenching, sheet pile driving, tent mobilization and demobilization,
and drilling operations. Potential adverse effects of electrical hazards include
shocks, burns, and electrocution, which could result in death.
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5.0 ACTIVITY HAZARD ANALYSIS

Activity Hazard Analysis (AHAs) are a systematic way of identifying the potential health and
safety hazards associated with the activities required for completion of the work and the methods
to avoid, control and mitigate those hazards. The AHAs will be used to train work crews in
proper safety procedures during training prior to each phase of work.

AHAs have been developed for the following phases of work and are included in Appendix E of

the HASP.

Mobilization/Demobilization

Mobilization and Demobilization of Equipment and Supplies

Establishment of Site Security, Work Zones and Staging Areas

Utility Connections (Water, Sewer, Communications and Electrical) for all
temporary facilities

Site restoration (re-establishment of vegetation cover, site grading, replacement
of fences, etc)

Pre Construction and Site Preparation

Delineate and Protect Utilities located on site and those leading to and from the
Site

Site Preparation (on-site roads, installation of soil erosion measures, temporary
facilities, etc)

Clearing and Grubbing

Prepare decontamination pads and facilities

General Construction Activities

Crane operations
Construction activities near electrical transmission lines (above and below

ground)

Decontamination

Steam Clean of Heavy Equipment/Vehicles
Dry Decon of Heavy Equipment/Vehicles
Sampling Equipment Decontamination

Drilling Operations

Abandonment of existing wells
Installation of DNAPL recovery wells
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Trenching Activities for Installation of Waterloo® Sheet Pile Barriers

» Excavation of material for creation of the trench

« Stockpile and Segregation of trench material

» Shoring and support of the trench

e Trench safety and atmosphere monitoring

» Backfill of the trench with stockpiled material not impacted with source material

Excavation of Shallow Excavation Areas

» Installation of sheet piling to support shallow excavations

« Benching for slope protection in the Shallow Excavation Areas

+ Erection, maintenance, relocation and removal of temporary fabric enclosure(s)
+ Protect and support excavation areas in proximity to overhead utilities

« Excavation of materials from Shallow Excavation Areas

e Staging and Stockpiling Materials

o Operations in proximity to overhead and underground utilities

¢ Removal of subsurface obstructions

» Backfill and compaction of Shallow Excavation Areas

Site Wide Cap

« Excavation of materials to facilitate the site wide cap

o Staging and Stockpiling Materials

» Removal of subsurface obstructions

¢ Operations in proximity to overhead and underground utilities
» Construction of site wide cap

Other Remediation Activities

+ Operation and Maintenance Tasks
¢ Disconnection, Capping and Sealing of former industrial piping
» Dewatering (if required)

Soil and Groundwater Sampling Activities

» Soil Borings and Soil Sampling
» Monitoring Well Development, and Sampling

An AHA for the following activity will be submitted prior to work start by the Posillico
subcontractor performing the work.
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Installation of Waterloo® Sheet Pile Barriers (Separate Submittal from Waterloo) — also
for Allsite or Universal temporary structure

» Installation of Waterloo Barrier® Steel Sheet Piles

o Joint Flushing of Waterloo® Sheet Pile Barriers

« Joint Grouting of Waterloo® Sheet Pile Barriers

+ Field Modifications (cutting and welding) of Waterloo® Sheet Pile Barriers
¢ Crane Operations (See Construction Activities)

» Removal of subsurface obstructions
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6.0 PERSONAL PROTECTIVE EQUIPMENT

The personal protective equipment (PPE) specified in Table 6-1 represents the hazard analysis
and PPE selection required by 29 CFR 1910.132. Specific information on the selection rationale
for each activity can be found in Section 4.0, Appendix E — AHAs, and Appendix F - Personal
Protective Equipment (PPE): Selection and Use. For the purposes of PPE selection, the PESM
and HSS are considered competent persons. The signatures on the front of the HASP constitute
certification of the hazard assessment. For activities not covered by Table 6-1, the PESM or ESS
will conduct the hazard assessment and select the PPE using the information provided in
Appendix F. PPE selection will be made in consultation with the PESM.

Modifications for initial PPE selection may also be made by the HSS in consultation with the
PESM. A written justification for major downgrades will be provided to the PESM for approval

on a field change request form.

Table 6-1 describes the anticipated task-specific PPE.

6.1 PPE Abbreviations

HEAD PROTECTION EYE/FACE PROTECTION FOOT PROTECTION
HH = Hard Hat APR = Full Face Air Purifying Neo = Neoprene

Respirator OB = Qverboot

MFS = Mesh Face shield Poly = polyethylene coated boot
HEARING PROTECTION PFS =Plastic Face shield Rub = rubber slush boots
EP = ear plugs SG = ANSI approved safety glasses STB = Leather work boots with steel
EM = ear muffs with side shields toe.
HAND PROTECTION BODY PROTECTION RESPIRATORY PROTECTION
Cot = cotton Cot Cov = Cotton Coveralls Level D = No respiratory protection
But = Butyl Poly = Polyethylene coated tyvek required

LWG = Leather Work Gloves
Neo = Neoprene

coveralls
Saran = Saranex coated tyvek

Level C = Full face air purifying
respirator with approved cartridges

Nit = Nitrile coveralls Level B = Full face air supplied
Tyvek = Uncoated paper tyvek respirator with escape bottle
coveralls
WC = Work clothes
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6.2 OSHA Requirements for Personal Protective Equipment

All personal protective equipment used during the course of this field investigation must
meet the following OSHA standards:

Type of Protection  Regulation Source

Eye and Face 29 CFR 1910.133 ANSI Z87.1-1968
Respiratory 29 CFR 1910.134 ANSI Z88.1-1980
Head 29 CFR 1910.135 ANSI 789.1-1969
Foot 29 CFR 1910.136 ANSI 741.1-1967

ANSI = American National Standards Institute

Any on-site personnel who have the potential to don a respirator must have a valid fit test
certification and documentation of medical clearance. The HSS will maintain such
information on file for Posillico personnel, Posillico subcontractors, National Grid
consultants, and National Grid contractors, and other third party personnel. The HSS will
obtain such information from the subcontractor's site supervisor prior to the initiation of
any such work.

Both the respirator and cartridges specified for use in Level C protection must be fit-
tested prior to use in accordance with OSHA regulations (29 CFR 1910.1025; 29 CFR
1910.134). Air purifying respirators cannot be worn under the following conditions:

s Oxygen deficiency;
« IDLH concentrations; and

» If contaminant levels exceed designated use concentrations.

6.3  Respirator Cartridge Change-Out Schedule

A respirator cartridge change-out schedule has been developed in order to comply with 29
CFR 1910.134. The respirator cartridge change-out schedule for this project is, as
follows:

¢ Cartridges shall be removed and disposed of at the end of each shift, when
cartridges become wet or wearer experiences breakthrough, whichever occurs
first; and

e If the humidity exceeds 85%, then cartridges shall be removed and disposed of
after 4 hours of use, if average PID/FID readings exceed 10 ppm.

Respirators shall not be stored at the end of the shift with contaminated cartridges left on.
Cartridges shall not be worn on the second day, no matter how short of time period they
were used the day before.

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
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The schedule was developed based on the following scientific information and
assumptions:

« Analytical data that is available regarding Site contaminants;

o Using the Rule of Thumb provided by the ATHA;

¢ Total airborne concentration of contaminants is anticipated to be less than 100
ppm;

¢ The humidity is expected to be less than 85%; and

» Desorption of the contaminants (including those with poor warning properties)
after partial use of the chemical cartridge can occur after a short period (hours)
without use (e.g., overnight) and result in a non-use exposure.

The following is a partial list of factors that may affect the usable cartridge service life
and/or the degree of respiratory protection attainable under actual workplace conditions.
These factors have been considered when developing the cartridge change-out schedule.

» Type of contaminant(s)

« Contaminant concentration

o Relative humidity

» Breathing rate

» Temperature

» Changes in contaminant concentration, humidity, breathing rate and temperature

+ Mixtures of contaminants

e Accuracy in the determination of the conditions

» The contaminant concentration in the workplace can vary greatly. Consideration
must be given to the quality of the estimate of the workplace concentration

« Storage conditions between multiple uses of the same respirator cartridges. It is
recommended that the chemical cartridges be replaced after each work shift.
Contaminants absorbed on a cartridge can migrate through the carbon bed
without airflow.

e Age of the cartridge

+ Condition of the cartridge and respirator

o Respirator and cartridge selection Respirator fit

» Respirator assembly, operation and maintenance

» User training, experience and medial fitness

e Warning properties of the contaminant

o The quality of the warning properties should be considered when establishing
the chemical cartridge change schedule. Good warning properties may provide a
secondary or back-up indication for cartridge change-out.
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70 MONITORING

Environmental Health and Safety Monitoring will be performed in accordance with this section.

7.1  On-Site Monitoring During Remedial Activities

The following monitoring instruments will be available for use during field operation as

necessary:
+ Photoionization Detector (PID), Photovac Microtip with 10.6 €V lamp or equivalent; or
» Flame Ionization Detector (FID), Foxboro OVA model 128 or equivalent; and

» Dust Meter, MIE Miniram model PDM-3 or equivalent; and

» Combustible Gas Indicator (CGI)/Oxygen (O;) / H2S / HCN meter, MSA model 361

or equivalent; and

e Sound Level and vibration meters for sheet installation and other activities when
deemed necessary by the SM, PESM, National Grid, National Grid Consultants, or
NYSDEC/NYSDOH. The type of monitoring will be appropriate for the activities
performed.

All air monitoring equipment will be calibrated and maintained in accordance with
manufacturer’s requirements and the Monitoring Instruments: Use, Care, and Calibration
program included in Appendix G.

Organic vapor concentrations shall be measured using the PID and/or FID during
excavating and other intrusive activities. During intrusive operations, organic vapor
concentrations shall be measured continuously; during other activities, readings shall be
taken at least once every hour, or as required by the Community Air Monitoring Plan
(CAMP). Organic vapor concentrations shall be measured upwind of the work site(s) to
determine background concentrations at least twice a day, (once in the moming and once
in the afternoon). The SM will interpret monitoring results using professional judgment.

A dust meter shall be used to measure airborne particulate matter during intrusive
activities. Monitoring will be continuous and readings will be averaged over a 15-minute
period for comparison with the action levels. Monitoring personnel will make a best
effort to collect dust monitoring data from downwind of the intrusive activity. If off-site
sources are considered to be the source of the measured dust, upwind readings will also
be collected.

A CGU/O, meter shall be used to monitor for combustible gases and oxygen content in
trenches, excavations, surrounding areas and elsewhere as necessary. The CGI will also
be equipped with a hydrogen sulfide sensor and hydrogen cyanide semsor. H2S
monitoring will be completed every fifteen minutes, or if a sulfur odor is present,
monitoring will be continuous. HCN monitoring will be completed every fifieen minutes,
or if an almond odor is detected, monitoring will be continuous.

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
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All trenches will be monitored before entry and as required to ensure a safe working
atmosphere. A competent person shall be present during the monitoring.

Guidelines have been established by the National Institute for Occupational Safety and
Health (NIOSH) concerning the action levels for work in a potentially explosive
environment. These guidelines are as follows: 10% LEL- Limit all activities to those
which do not generate sparks, 20% LEL- Cease all activities in order to allow time for the
combustible gases to vent.

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
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7.2  Community Air Monitoring Plan

Refer to the Community Air Monitoring Plan (CAMP) contained within the approved
Remedial Design Report (RDR)

73 Data Quality Assurance

7.3.1 Calibration

Instrument calibration shall be documented and included in a dedicated safety and
health logbook or on separate calibration pages. All instruments shall be
calibrated before and after each shift. Calibration checks may be used during the
day to confirm instrument accuracy. Duplicate readings may be taken to confirm
individual instrument response.

7.3.2 Operations

All instruments shall be operated in accordance with the manufacturer's
specifications. Manufacturers' literature, including an operations manual for each
piece of monitoring equipment will be maintained on-site by the SM for reference.

7.4  Noise Monitoring

Work areas or tasks that pose an exposure risk greater than 85 dBA will require hearing
protection. If there is a reasonable possibility that workers may be exposed to an 8-hour
time-weighted average exceeding 85 dBA, noise monitoring will be conducted.

In addition, during the installation of the migration barriers and the shoring system for the
shallow excavations, the driving of sheet piles will likely create noise levels in excess of
background conditions. Noise monitoring will be conducted during all sheet pile deriving
activities being implemented as part of remedial construction activities. Noise will be
monitored at locations identified in the Noise, Vibration, and Odor Monitoring and
Mitigation Program.

Noise monitoring during installation of the migration barriers and the shoring systems
will be performed using a Bruel and Kjaer Modular Precision Sound Level Meter or
equivalent equipment. Monitoring will be conducted continuously during periods of
active sheet pile driving. All monitoring and surveillance equipment will be operated,
maintained and calibrated in accordance with the manufacture’s instructions and the
established quality assurance procedures. All equipment will be checked daily for proper
operation. Field validation Jogs will be maintained on-site.

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
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7.5  Temperature Extremes Monitoring

A heat stress prevention program will be implemented when ambient temperatures
exceed 70 F for personnel wearing impermeable clothing and for other personnel when
the wet bulb globe thermometer (WBGT) index exceeds the ACGIH TLVs. Heat Stress
monitoring will be conducted in accordance with the heat stress monitoring program
found in Appendix D.

7.6  Vibration Monitoring

Vibration monitoring will be conducted during all sheet pile driving activities being
implemented as part of the remedial construction activities. Vibration will be monitored
at locations to be determined along the perimeter of the installation area. Additional
vibration monitoring will be conducted at several distances from the sheet pile driving
activities and/or near sensitive structures/receptors in close proximity to the sheet pile
driving activity. Potential sensitive receptors include, but are not limited to, the existing
substation, the sewer treatment plant, the elevated MTA subway tracks and adjacent
business and residential structures.

On-site vibration monitoring will be performed sing GeoSonics SSU 2000KD
Seismograph and Acoustic Monitor or equivalent equipment. A vibration criterion of 0.5
inches per second (in/sec) peak particle velocity (PPV) will be used as the threshold
criteria for ground-born vibrations measurement during remedial construction activities.

All monitoring and surveillance equipment will be operated, maintained and calibrated in
accordance with the manufacturer’s instructions and the established quality assurance
procedures. All equipment will be checked daily for proper operation. Field validation
logs will be maintained on-site.

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
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8.0 ZONES, PROTECTION, AND COMMUNICATION

8.1 Site Control

Site zones are intended to control the potential spread of contamination and to assure that
only authorized individuals are permitted into potentially hazardous areas. A three-zone
approach will be utilized. It shall include an Exclusion Zone (EZ), Contamination
Reduction Zone (CRZ) and a Support Zone (SZ). Specific zones shall be established on
the work site when operations begin for each task requiring such delineation (i.e.
construction, excavation, trenching in impacted areas of the site). Maps will be available
at the Site and used during initial site-specific training.

This project is being conducted under the requirements of 29 CFR 1910.120, and any
personnel working in an area where the potential for exposure to site contaminants exists,
will only be allowed access after proper training and medical documentation as required
by Posillico. These records shall be maintained by the PESM, and copies will be
provided to the SM prior to mobilization for project activities.

The following shall be used for guidance in revising these preliminary zone designations,
if necessary.

Support Zone - The SZ is an uncontaminated area that will be the field support area for
most operations. The SZ provides for field team communications and staging for
emergency response. Appropriate sanitary facilities and safety equipment will be located
in this zone. Potentially contaminated personnel/materials are not allowed in this zone.
The only exception will be appropriately packaged/decontaminated and labeled samples.

Contamination Reduction Zone - The CRZ is established between the EZ and the SZ.
The CRZ contains the contamination reduction corridor and provides an area for
decontamination of personnel and portable hand-held equipment, tools and heavy
equipment. A personnel decontamination area will be prepared at each exclusion zone.
The CRZ will be used for Exclusion Zone entry and egress in addition to access for heavy
equipment and emergency support services.

Exclusion Zone - All activities which may involve exposure to site contaminants,
hazardous materials and/or conditions should be considered an exclusion zone. This zone
will be clearly delineated by cones, tapes or other means. The SM may establish more
than one EZ where different levels of protection may be employed or different hazards
exist. The size of the EZ shall be determined by the site SM allowing adequate space for
the activity to be completed by field members and emergency equipment.

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
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8.2 Contamination Control

8.2.1 Personnel Decontamination Station

Personnel hygiene, coupled with diligent decontamination, will significantly
reduce the potential for exposure.

8.2.2 Minimization of Contact With Contaminants

During completion of all site activities, personnel should attempt to minimize the
degree of contact with contaminated materials. This involves a conscientious
effort to keep '"clean" during site activities. All personnel should minimize
kneeling, splash generation, and other physical contact with contamination. This
may ultimately minimize the degree of decontamination required and the
generation of waste materials from site operations.

Field procedures will be developed to control over spray and runoff and to ensure
that unprotected personnel working nearby are not affected.

8.2.3 Personnel Decontamination Sequence

Consideration will be given to prevailing wind directions so that the
decontamination line, the support zone, and contamination reduction zone exit is
upwind from the exclusion zone and the first station of the decontamination line.
Decontamination will be performed by removing all PPE used in EZ and placing
in drums/trash cans at CRZ. Baby wipes shall be available for wiping hands and
face.

8.2.4 Emergency Decontamination

If circumstances dictate that contaminated clothing cannot be readily removed,
then remove gross contamination, wrap injured personnel with clean
garments/blankets to avoid contaminating other personnel or transporting
equipment.

If the injured person can be moved, he/she will be moved to the exclusion zone
boundary and decontaminated by site personnel as described above before
emergency responders handle the victim. If the person cannot be moved because
of the extent of the injury (a back or neck injury) provisions shall be made to
ensure that emergency response personnel will be able to respond to victim
without being exposed to potentially hazardous atmospheric conditions. If the
potential for inhalation hazards exist, such as with open excavation, this area will
be covered with poly to eliminate any potential inhalation hazards. All emergency
personnel are to be immediately informed of the injured person's condition,
potential contaminants, and provided with all pertinent chemical data.

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
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8.2.5 Hand Held Equipment Decontamination

Hand held equipment includes all monitoring instruments, samples, and hand
tools. The hand held equipment is dropped at the first decontamination station to
be decontaminated by one of the decontamination team members. These items
must be decontaminated or discarded as waste prior to removal from the exclusion
ZOne.

To aid in decontamination, monitoring instruments can be sealed in plastic bags or
wrapped in polyethylene. This will also protect the instruments against
contaminants, The instruments will be wiped clean using wipes or paper towels if
contamination is visually evident.

Decontamination procedures for sampling equipment, hand tools, etc., shall

include the use of steam cleaning or a detergent wash, as appropriate for the site
conditions.

8.2.6 Heavy Equipment Decontamination

Decontamination of chemically contaminated heavy equipment will be
accomplished using high -pressure steam or with brushes and shovels (dry decon).
Decontamination shall take place on a decontamination pad and all liquids used in
the decontamination procedure will be collected. Vehicles or equipment brought
into an exclusion zone will be treated as contaminated, and will be
decontaminated prior to removal. All liquids used in the decontamination
procedure will be collected, stored and disposed of in accordance with federal,
state and local regulations. Personnel performing this task will wear the proper
PPE as prescribed in Table 6-1.

8.3 Communications
The following communications equipment shall be specified as appropriate:

o Telephones - A cellular telephone will be located in the SZ for communication with
emergency support services/facilities and the home office. Personnel in the EZ can
carry cellular telephones for communication as well if Level D PPE has been
determined to be appropriate.

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
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Hand Signals - Hand signals shall be used by field teams along with the buddy
system. They shall be known by the entire field team before operations commence
and their use covered during site-specific training. Typical hand signals are the
following:

Hand gripping throat Qut of air, can't breathe

Grip on a partner's wrist or placement of both
hands around a partner's waist Leave area immediately, no debate

Hands on top of head Need assistance

Thumbs up Okay, 'm all right, I understand.

Thumbs down

No, negative.
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9.0 MEDICAL SURVEILLANCE PROCEDURES

All personnel performing field work where potential exposure to contaminants exists at the site
are required to have passed a complete medical surveillance examination in accordance with 29
CFR 1910.120(f) and, where applicable, expanded health standards.

9.1 Medical Surveillance Requirements

A physician's medical release for work will be confirmed by the HSS before a worker can
enter the exclusion zone. The examination will be taken annually at & minimum and
upon termination of hazardous waste site work if the last examination was not taken
within the previous six months. Additional medical testing may be required by the PESM
in consultation with the HSS if an over-exposure or accident occurs, if an employee
exhibits symptoms of exposure, or if other site conditions warrant further medical
surveillance.

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
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10.0 SAFETY CONSIDERATIONS

An HSS will be present on-site at ail times during work activities and shall provide all
monitoring and health and safety support in order to ensure the adequacy of protective

equipment and safety procedures.
During all activities, personnel shall strictly adhere to the following:

o The buddy system or line of sight will be used during intrusive work;

o If field personnel perceive an unsafe condition or situation, the HSS will be
notified immediately; and

¢ All site personnel shall be aware of the work rules presented in Appendix H.

Activities to be conducted at the site may involve operations that have the potential for a
sertous injury to occur, to include the following:

 Sample handling
» Lockout/Tagout
+ Heavy Equipment Operation
« Drill Rigs
» Crane Operations
o High Wind Operations
o Operations in Proximity to Overhead/Underground Lines
 Excavation and Trenching
o Excavation in Proximity to Overhead/Underground Lines
« Confined Space Entry
» Line Breaking
» Fall Protection
« Bulkhead/water work

10.1 Sample Handling

Personnel responsible for the handling of samples should wear the prescribed level of
protection. Samples should be identified as to their hazard and packaged as to prevent
spillage or breakage. Sample containers shall be decontaminated in the CRZ or EX
before entering a clean Support Zone area. Any unusual sample conditions, odors, or
real-time readings should be noted. Laboratory personnel should be advised of sample
hazard level and the potential contaminants present. This can be accomplished by a
phone call to the lab coordinator and/or including a written statement with the samples
reviewing lab safety procedures in handling, in order to assure that the practices are
appropriate for the suspected contaminants in the sample.

10.2 Lockout-Tagout

Site personnel will assume that all electrical equipment (surface, subsurface and
overhead) is energized, until a National Grid representative has designated the electrical
equipment as de-energized. If the equipment cannot be designated as de-energized, work
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shall stop and the SM, PM or PESM will meet to determine a safe path forward. National
Grid will be notified prior to working adjacent to electrical equipment. Prior to beginning
work personnel shall verify that the equipment is energized or de-energized in the vicinity
of the construction area. The Control of Hazardous Energy Program "Lock Out/Tag Out"
is included in Appendix L.

All power lines that have been indicated to be de-energized must be locked out,
such that the lines cannot be energized when personnel are working near them.
The lines shall not be unlocked and re-energized until National Grid is notified
that they have completed work in the area and that all personnel are clear of the
area.

National Grid representatives will thoroughly familiarize Site personnel with site-
specific lockout/tagout procedures during the site orientation. Lockout/tagout
procedures are presented in Appendix L

If power lines cannot be de-energized, the SM will consult with Long Island
Power Authority (LIPA) safety personnel to determine the safe working distance
from the energized line. Work tasks will only commence after determination that
a safe working distance can be maintained and all personnel working in the area
have been informed of the limitation, and received activity specific training.

10.3 Heavy Equipment Operation

Heavy equipment will be operated under the following conditions:

¢ The operation of heavy equipment will be limited to authorized personnel
specifically trained in its operation. The subcontractor site supervisors must
provide this information to the SM.

« The operator will use the safety devices provided with the equipment,
including seat belts. Backup warning indicates and horns will be operable at
all times.

o While in operation, all personnel not directly required in the area will keep a
safe distance from the equipment.

o Personnel directly involved in activity will avoid moving in the path of
operating equipment or any portion thereof. Areas blinded from the operator's
vision will be avoided. Spotters will be used when personnel may be in areas
where the operator’s view is obstructed.

e Additional riders will not be allowed on equipment unless it is specifically
designed for that purpose.

10.4 Drill Rigs
When conducting drilling activities, the opportunity of encountering fire and

explosion hazards exists from underground utilities and gases. The locations of
underground utilities will be verified prior to performing any intrusive activities.
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10.5

Additionally, because of the inherently hazardous nature of drilling operations,
safety and accident prevention are crucial when drilling operations are performed.
Most drilling accidents occur as a direct lack of training and supervision,
improper handling of equipment, and unsafe work practices. Hazards include:
assembling and disassembling rigs, rotary and auger drilling, and grouting.

Crane Operations

All Crane operations will be planned out by prior to execution. Load charts
developed for the crane model will be used to design the crane picks to ensure that
the radius and weight of picks do not exceed the manufacturer’s design criteria.
National Grid and National Grid Consultants will be provided a copy of the lifting
plan with corresponding calculations prior to the commencement of work.

10.5.1 High Wind Crane Operations

The Rockaway Park Former MGP Site is located south of Jamaica Bay and is
subject to high winds. The wind level will be monitored and action levels will be
developed for corresponding wind speeds. The crane manufacturers technical
specifications will be used to develop the applicable actions for wind speeds
recorded on site. These actions may include reduced lifting capacity, additional
lines to steady load during installation, work stoppage.

For example, when operating a lattice boom crane under high wind conditions
(over 20 mph), the following chart may be used as a guide for capacity reductions
required for emergency, one time lifts for any boom length up to 250 feet, Actual
lifts will require a lifting plan with wind restrictions included in the calculations.

40 mph 70%

Crane operations must be
45 mph shutdown and the boom
lowered to the ground.

10.5.2 Crane Operation Near Overhead and Underground Utilities

During work in proximity to active overhead and underground utilities, methods
will be developed to ensure the safety of the work and workers. Some methods to
mitigate the danger of active utilities are:

+ Swing brake to ensure the crane is not capable of swinging into utilities.
« Visible markings on overhead lines, and staking out underground utilities.
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10.6

10.7

» Using a spotter for crane operations to ensure clearance are maintained during
work.

In addition, the guidelines specified in Section 10.7 below will be adhered to
strictly during operations in close proximity to Overhead and Underground
Utilities.

Excavation and Trenching

The safety requirements for each excavation must be determined by a competent
person who is capable of identifying existing and predictable hazards and work
conditions that are unsanitary, hazardous, or dangerous to employees. The
competent person must also have the authorization to take prompt corrective
measures to eliminate unsatisfactory conditions.

The following are general requirements for work activities in and around
excavations:

e Prior to initiation of any excavation activity, the location of underground
installations will be determined. The New York State one-call center will be
contacted by the excavation subcontractor a minimum of 72 hours prior to
excavation activities.

o All excavations will be inspected daily by the competent person prior to
commencement of work activities. Evidence of cave-ins, slides, sloughing, or
surface cracks or excavations will be cause for work to cease until necessary
precautions are taken to safeguard employees.

» Excavated and other materials or equipment that could fall or roll into the
excavation shall be placed at least 5 feet from the edge of the excavation.

Intrusive Activities Near Overhead and Underground Utilities

An active electric substation is located in the northwest corner of the Site. This
substation provides electrical service to the Rockaways. In addition, there are
overhead distribution and transmission lines that extend along 108™ Street and
along Beach Channel Drive. Extreme care will be used during the implementation
of the remedial construction activities so as not to damage or interfere with these
utilities, The minimum setbacks from these overhead lines for all equipment and
personal are as follows:

o 15 feet for the 33 kV overhead electrical lines;
¢ 10 feet for the 13 kV overhead electrical lines; and
o 5.5 feet fort the insulated 33 kV overhead electrical line.

In addition to overhead utilities, there are underground utilities that exist in
proximity to the work areas. Extreme care will be used during the implementation

of the remedial construction activities so as not to damage or interfere with these
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10.8

10.9

10.10

underground utilities and shall support and protect these utilities as required. In
addition, there are two electrical manholes that exist on the eastern portion of the
site near Beach 108" Street. These electrical manholes and associated electrical
conduit will be eventually abandoned by National Grid. However, should the
electrical manholes and associated electrical conduit not be abandoned prior to the

‘commencement of the remedial construction activities, they will be protected and

supported as required and approved by National Grid.

No remedial work that can potentially interrupt, interfere with or damage the
overhead electrical utilities shall be performed during peak summer months (i.e.
June 1* to September 1%),

Confined Space Entry

All trenches and excavations deeper than five feet will be considered potential
Permit Required Confined Spaces. All trenches deeper than 5 feet will be
monitored for oxygen content, combustible gases, and toxic gases and vapors if
entry is required. All trenches which contain hazardous atmospheres at
concentrations above the action levels found in Table 7-1 will be classified as
Permit Required Confined Spaces. All entry into these trenches will be performed
in accordance with the Confined Space/Hot Work Permitting Procedure which is
found in Appendix J.

Line Breaking

During line breaking activities, the potential exists for exposure to suspect
asbestos containing materials (ACM). If suspect ACM is encountered, work will
stop and will not resume until involved personnel have been upgraded to gray
tyvek and Level C respiratory protection, and water is available to keep the work
area and the suspect ACM wetted. Workers are to have completed asbestos
awareness training prior to working with suspect ACM. The PM and PESM are
to be notified if suspect ACM is encountered.

Fall Protection

During the remedial construction, there is a potential for injuries caused by falls
from unprotected leading edges. Posillico Environmental Inc. shall take
precautions to ensure that all leading edges of excavations and trenches are
protected in accordance with OSHA 29 CFR 1926. If during the installation of
the sheet piles a worker is required to assist the process in a bucket truck, they
shall be protected from falls by an appropriate harness and latching system as
described in OSHA CFR 1926.
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10.11 Bulkhead/Water Work

During work in the bulkhead area when workers are exposed to water related
hazards, employees in that area will be required to wear approved floatation
devices when working within ten feet of a leading edge over water and when a
handrail is not present.
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11.0 DISPOSAL PROCEDURES

All discarded materials, waste materials or other objects shall be handled in such a way as to
preclude the potential for spreading contamination, creating a sanitary hazard or causing litter to
be left on site. All potentially contaminated materials, e.g., clothing, gloves, etc., will be bagged
or drummed as necessary, labeled and segregated for disposal. All non-contaminated materials
shall be collected and bagged for appropriate disposal as non-hazardous solid waste. The waste
management procedures, as specified in the Final 100% Remedial Design Report, will be
complied with.
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120 EMERGENCY RESPONSE / CONTINGENCY PLAN

This section establishes procedures and provides information for use during a project emergency.
Emergencies happen unexpectedly and quickly, and require an immediate response; therefore,
contingency planning and advanced training of staff are essential. Specific elements of
emergency support procedures which are addressed in the following subsections include
communications, local emergency support units, preparation for medical emergencies, first aid
for injuries incurred on-site, record keeping, and emergency site evacuation procedures. A list of
emergency contacts and a map of the route to the nearest hospital are provided in Appendix A.

12.1 Responsibilities

12.1.1 Project Environmental and Safety Manager (PESM)

The PESM oversees and approves the Emergency Response/Contingency Plan
and performs audits to determine that the plan is in effect and that all pre-
emergency requirements are met. The PESM acts as a liaison to applicable
regulatory agencies and notifies OSHA of reportable accidents.

12.1.2 Health and Safety Supervisor (HSS)

The HSS is responsible for ensuring that all personnel are evacuated safely and
that machinery and processes are shut down or stabilized in the event of a stop
work order or evacuation. The HSS is required to immediately notify the SM and
PESM of any fatalities or catastrophes (three or more workers injured and
hospitalized) so that the PESM can notify OSHA within the required time frame.
The PESM will be notified of all OSHA recordable injuries, fires, spills, releases
or equipment damage in excess of $500 within 24 hours.

12.1.3 Emergency Coordinator

The Site Manager is the Emergency Coordinator. In the event of an emergency,
the Emergency Coordinator, with National Grid representatives, shall make
contact with Local Emergency Response personnel. In these contacts, the
Emergency Coordinator will inform response personnel about the nature of work
on the Site, the type of contaminants and associated health or safety effects, and
the nature of the emergency, particularly if it is related to exposure to
contaminants.

The Emergency Coordinator shall review this plan and verify emergency phone
numbers and identify hospital routes prior to beginning work on Site. The
Emergency Coordinator shall make necessary arrangements to be prepared for any
emergencies that could occur.
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The  Emergency  Coordinator  shall  implement the  Emergency
Response/Contingency Plan whenever conditions at the Site warrant such action.

12.1.4 Site Personnel
Site personnel are responsible for knowing the Emergency Response/Contingency

Plan and the procedures contained herein. Personnel are expected to notify the
Emergency Coordinator of situations that could constitute a Site emergency.

12.2 Communications

A variety of communication systems may be utilized during emergency situations. These
are discussed in the following sections.

The primary form of communication during an emergency between field groups in the
exclusion zone and the Emergency Coordinator will be verbal communications. During
an emergency situation, the lines will be kept clear so that instructions can be received by
all field teams.

12.2.1 Telephone Communications

A cellular telephone or land line telephone will be available on-site.

12.2,2 Air Horns

Air horns will be used to alert Site personnel of emergencies. The following
signals will be used:

¢ Two short blasts — shut down equipment, await instructions
¢ Three short blasts — injured employee, first-aid providers respond
¢ One continuous blast — Site evacuation

12.2.3 Hand Signals

Hand signals will be employed by downrange field teams where necessary for
communication during emergency situations. Hand signals are found in Section
8.3.

12.3 Pre-Emergency Planning

Before the field activities begin, the local emergency response personnel may be notified
by National Grid of the schedule for field activities and about the materials that are
thought to exist on the site so that they will be able to respond quickly and effectively in
the event of a fire, explosion, or other emergency.
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In order to be able to deal with any emergency that might occur during remedial activities
at the Site, emergency telephone numbers will be readily available in the SM vehicle or
Construction Office. These telephone numbers are presented in the Site Specific
Appendix A to this Health and Safety Plan. Hospital route maps and MSDS sheets will
also be readily available in the SM vehicle and/or Construction Office. The Emergency
phone numbers listed are preliminary. Immediately prior to mobilization the SM shall
verify all numbers, and document any changes in the Site Logbook.

12.4 Emergency Medical Treatment

The procedures and rules in this HASP are designed to prevent employee injury.
However, should an injury occur, no matter how slight, it shall be reported to the SM
immediately. First-aid equipment will be available on-site.

During the site safety briefing, project personnel will be informed of the location of the
first aid station(s) that have been set up. Unless they are in immediate danger, severely
injured persons will not be moved until paramedics can attend to them. Some injuries,
such as severe cuts and lacerations or burns, may require immediate treatment. Any first
aid instructions that can be obtained from doctors or paramedics, before an emergency-
response squad arrives at the site or before the injured person can be transported to the
hospital, shall be followed closely.

12.5 Emergency Site Evacuation Routes and Procedures

In the event of a Site Emergency that would require the evacuation of personnel, the
Emergency Coordinator will immediately contact the project-specific dedicated National
Grid contact (this person may or may not be on-site).

All project personnel will be instructed on proper emergency response procedures and
locations of emergency telephone numbers during the initial site safety meeting. If an
emergency occurs at the work area, including but not limited to fire, explosion or
significant release of toxic gas into the atmosphere, immediate evacuation of all
personnel is necessary due to an immediate or impending danger. All heavy equipment
will be shut down and all personnel will evacuate the work areas and assemble at a pre-
determined location.

If any task covered under this HASP has the potential for significant hazards, evacuation
drills will be performed as deemed necessary by the SM and PESM.

12.6 Fire Prevention and Protection

In the event of a fire or explosion, procedures will include immediately evacuating the
work area. The Emergency Coordinator will then immediately notify the local fire and
police departments. No personnel will fight a fire beyond the stage where it can be put
out with a portable extinguisher (incipient stage).
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Fires will be prevented by adhering to the following precautions:

» Good housekeeping and storage of materials

» Storage of flammable liquids and gases away from oxidizers

« No smoking in the exclusion zone or any work area

« No hot work without a properly executed hot work permit

» No hot work with the presence of Coal Tar Waste without proper precautions

« Shutting off engines to refuel

« Grounding and bonding metal containers during transfer of flammable liquids

¢ Use of UL approved flammable storage cans

« Fire extinguishers rated at least 10 pounds ABC located on all heavy equipment, in all
trailers and near all hot work activities '

» Monthly inspections of all fire extinguishers

The person responsible for the maintenance of fire prevention and/or control equipment is
the HSS. The person responsible for the control of fuel source hazards is the SM.

12.7 Overt Chemical Exposure

The following are standard procedures to treat chemical exposures. Other, specific
procedures detailed on the Material Safety Data Sheet will be followed as necessary. If
first aid or emergency medical treatment is necessary the Emergency Coordinator will
contact the appropriate emergency facilities.

SKIN AND EYE Use copious amounts of soap and water. Wash/rinse affected areas thoroughly,

CONTACT: than provide appropriate medical attention. Eyes should be rinsed for 15
minutes upon chemical contamination. Skin should also be rinsed for 15
minutes if contact with caustics, acids or hydrogen peroxide occurs.

INHALATION: Move to fresh air. Decontaminate and transport to hospital or local medical
provider.

INGESTION: Decontaminate and transport to emergency medical facility,

PUNCTURE WOUND OR Decontaminate and transport to emergency medical facility.

LACERATION:

12.8 Decontamination During Medical Emergencies

If emergency life-saving first aid and/or medical treatment are required, normal
decontamination procedures may need to be abbreviated or postponed. The SM or
designee will accompany contaminated victims to the medical facility to advise on
matters involving decontamination, when necessary. The outer garments can be removed
if they do not cause delays, interfere with treatment or aggravate the problem.
Respiratory equipment must always be removed. Protective clothing can be cut away. If
the outer contaminated garments cannot be safely removed on site, a plastic barrier
between the injured individual and clean surfaces should be used to help prevent
contamination of the inside of ambulances and/or medical personnel. Quter garments
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may then be removed at the medical facility. No attempt will be made to wash or rinse
the victim if his/her injuries are life threatening, unless it is known that the individual has
been contaminated with an extremely toxic or corrosive material which could also cause
severe injury or loss of life to emergency response personnel. For minor medical
problems or injuries, the normal decontamination procedures will be followed.

12.9 Accident/Incident Reporting

Incident reporting will be done following the guidelines established in the Incident
Reporting Program presented in Appendix K.

Written confirmation of verbal reports shall be submitted within 24 hours. The
accident/incident report can be found in Appendix K.

In addition to the incident reporting procedures and actions described in the HASP, the
SM will coordinate with National Grid relative to reporting and notification for all
environmental, safety, and other incidents.

If necessary, a site safety briefing will be held to discuss accidents/incidents and any
findings from the investigation of the incident. The HASP will be modified if deemed
necessary by the PESM.

12.10 Adverse Weather Conditions

In the event of adverse weather conditions, the SM will determine if work can continue
without potentially risking the safety of all field workers. Some of the items to be
considered prior to determining if work should continue are:

« Potential for heat stress and heat-related injuries

« Potential for cold stress and cold-related injuries

« Treacherous weather-related working conditions (hail, rain, snow, ice, high winds)
« Limited visibility (fog)

« Potential for electrical storms

» Earthquakes

o Other major incidents

Site activities will be limited to daylight hours, or when suitable artificial light is
provided, and acceptable weather conditions prevail. The SM will determine the need to
cease field operations or observe daily weather reports and evacuate, if necessary, in case
of severe inclement weather conditions.

12.11 Spill Confrol and Response

All small hazardous spills/fenvironmental releases shall be contained as close to the
source as possible. Whenever possible, the MSDS will be consulted to assist in
determining the best means of containment and cleanup. For small spills, absorbent
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materials such as sand, sawdust or commercial absorbents should be placed directly on
the substance to contain the spill and aid recovery. Any acid spills should be diluted or
neutralized carefully prior to attempting recovery. Berms of earthen or absorbent
materials can be used to contain the leading edge of the spills. Drains or drainage areas
should be blocked. All spill containment materials will be properly disposed. An
exclusion zone of 50-100 feet around the spill area should be established depending on
the size and type of the spill.

The following steps should be taken by the Emergency Coordinator:

Determine the nature, identity and amounts of major spill components;

Make sure all unnecessary persons are removed from the spill area;

Notify appropriate response teams and authorities;

Use proper PPE in consultation with the SM;

If a flammable liquid, gas or vapor is involved, remove all ignition sources and
use nonsparking and/or explosive proof equipment to contain or clean up the spill
(diesel only vehicles, air operated pumps, etc.);

6. If possible, try to stop the leak with appropriate material; and,

Remove all surrounding materials that can react or compound with the spill.
Notify the Project-Specific National Grid Corporation Dedicated Contact.

LA W=

%0

12,12 Emergency Equipment

The following minimum emergency equipment shall be kept and maintained on-
site.

¢ Industrial first aid kit

¢ Portable eye washes

s Fire extinguishers (one per vehicle and heavy equipment)
« Absorbent material

12,13 Postings

The following information shall be posted or be readily visible and available at
conspicuous locations throughout the site:

e Emergency telephone numbers
» Hospital Route Map
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12.14 Restoration and Salvage

After an emergency, prompt restoration of utilities, fire protection equipment, medical
supplies and other equipment will reduce the possibility of further losses. Some of the
items that may need to be addressed are:

o Refilling fire extinguishers;

¢ Refilling medical supplies;

» Recharging eyewashes and/or showers
» Replenishing spill control supplies

* Replacing used air horns
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13.0 TRAINING

13.1 General Health and Safety Training

In accordance with 29 CFR 1910.120, hazardous waste site workers shall, at the time of
job assignment, have received a minimum of 40 hours of initial health and safety training
for hazardous waste site operations unless otherwise noted in the above reference. Ata
minimum, the training shall have consisted of instruction in the topics outlined in the
standard. Personnel who have not met the requirements for initial training shall not be
allowed to work in any site activities in which they may be exposed to hazards (chemical
or physical). Proof of training shall be submitted to the SM prior to the start of field
activities.

13.2 Annual Eight-Hour Refresher Training

Annual eight-hour refresher training will be required of all hazardous waste site field
personnel in order to maintain their qualifications for fieldwork. The training will cover a
review of 29 CFR 1910.120 requirements and related company programs and procedures.

13.3 Supervisor Training

Personnel acting in a supervisory capacity shall have received 8 hours of instruction in
addition to the initial 40 hours training.

13.4 Asbestos Awareness Training

Prior to commencement of intrusive activities, all employees who may contact, but not
disturb ACM, must have a minimum of two hours of asbestos awareness training. A
licensed contractor will be used for removal of asbestos if encountered and disturbance is
necessary.

13.5 Sife-Specific Training

Prior to commencement of field activities, all field personnel assigned to the project will
have completed training that will specifically address the activities, procedures,
monitoring, and equipment used in the site operations. It will include site and facility
layout, hazards and emergency services at the site and will highlight all provisions
contained within this HASP. This training will also allow field workers to clarify
anything they do not understand and to reinforce their responsibilities regarding safety
and operations for their particular activity. Personnel that have not received site-specific
training will not be allowed on-site.
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13.6 On-Site Safety Briefings

Project personnel and visitors will be given health and safety briefings daily by the SM to
assist site personnel in safely conducting their work activities. The briefings will include
information on new operations to be conducted, changes in work practices or changes in
the site's environmental conditions, as well as periodic reinforcement of previously
discussed topics. The briefings will also provide a forum to facilitate conformance with
safety requirements and to identify performance deficiencies related to safety during daily
activities or as a result of safety inspections. The meetings will also be an opportunity to
periodically update the crews on monitoring results.

13.7 First Aid and CPR

The SM will identify individuals requiring first aid and CPR training in order to ensure
that emergency medical treatment is available during all work shifts. The training will be
consistent with the requirements of the American Red Cross Association and will include
training on bloodborne pathogens.

13.8 Hazard Communication

Hazard communication training will be provided in accordance with the requirements
contained in the Health and Safety Hazard Communication Program in Appendix B.
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14.0 LOGS, REPORTS, AND RECORD KEEPING

The following is a summary of required health and safety logs, reports, and record keeping.

14.1 Medical and Training Records

Copies or verification of training (40 hour, 8 hour, supervisor, asbestos awareness, and
site-specific training) and medical clearance for hazardous waste site work and respirator
use will be maintained by the PESM and copies provided to the SM prior to the initiation
of work on-site.

14.2 On-Site Log

A log of personnel on-site each day will be kept by the SM in a logbook or as individual
sheets maintained in a file.

14.3 Exposure Records

All personal monitoring results, laboratory reports, calculations and air sampling data
sheets will be maintained by the SM during site work. At the end of the project they may
be maintained in employee files if deemed necessary by the PESM.

14.4 Accident/Incident Reports

The incident reporting and investigation during site work will follow the Incident
Reporting Program in Appendix K.

145 OSHA Form 300

An OSHA Form 300 will be kept on-site by the SM. All recordable injuries or illnesses
will be recorded on this form. All supplemental incident reports and records must be
maintained with the OSHA Form 300 for all recordable injuries or ilinesses.

14.6 Hazard Communication Program/MSDS

Material Safety Data Sheets (MSDSs) will be obtained for applicable substances and
included in the site hazard communication file. The hazard communication program will
be maintained on-site in accordance with 29 CFR 1910.1200 and the Hazard
Communication Program in Appendix B.

14.7 Work Permits

All work permits, including confined space entry, hot work, lockout/tagout, and line
breaking permits will be maintained in the project files. Copies of the work permits shall
also be provided to the SM, and the Project-Specific National Grid Corporation
Dedicated Contact.
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150 FIELD PERSONNEL REVIEW

This form serves as documentation that field personnel have read, or have been informed of, and
understand the provisions of this HASP for the Rockaway Park, NY Site. Itis maintained on-site
by the SM as a project record. Each field team member shall sign this section after training in the
contents of this HIASP has been completed. Site workers must sign this form after site-specific
{raining is completed and before being permitted to work on-site.

1 have read, or have been informed of; the Health and Safety Plan and understand the information
presented. I have also completed site-specific training for the work detailed in the project Work
Plan. I will comply with the provisions contained therein.
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| TOOL BOX SAFETY MEETING REPORT

( B JOB NAME/LOCATION:
DATE OF MEETING: TIME: AM/PM
TOOL BOX SAFETY TOPIC: . PERSON CONDUCTING MEETING:

WEEKLY SAFETY REVIEW POINTS:

Location of first-aid facilities. :

Proper actions in case of emergencies, including exit routes, where apphcable

On-the-job review of practices necessary to perform job assignments in safe manner (as necessary).
Reviewed walk-around safety inspection conducted since last Tool Box Safety Meeting (describe).
Reviewed any safety-related citations issued since last Tool Box Safety Meeting (describe).
Reviewed any accident investigations conducted since last Tool Box Safety Meeting (describe).

0

DETAIL THE SPECIFIC SAFETY POINTS COVERED;

ATTENDEES: We have attended a Safety Meeting/Training and by signing below confirm that these are the minutes of the
meeting and that we have been instructed as indicated on this report.

PRINT NAME SIGNATURE PRINT NAME SIGNATURE

SUPERVISOR'S NAME SIGNATURE

WHITE COPY - PROJECT FILE « YELLOW COPY - SAFETY OFFICE « PINK COPY- REMAINS IN BOOK (Rev. 210

POS.SMFEDB i

i
{
]
1



CREW SAFETY MEETING  geaiy

Company/Contractor Name Address

Date Time © | # of employees attending

Subjscts discussed

Minutes:

Crew Leader Comments:

Minutes taken by
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15.0 FIELD PERSONNEL REVIEW

This form serves as documentation that field personnel have read, or have been informed of, and
understand the provisions of this HASP for the Rockaway Park, NY Site. It is maintained on-site
by the SM as a project record. Each field team member shall sign this section after training in the
contents of this HASP has been completed. Site workers must sign this form after site-specific
training is completed and before being permitted to work on-site.

I have read, or have been informed of, the Health and Safety Plan and understand the information
presented. I have also completed site-specific training for the work detailed in the project Work
Plan. I will comply with the provisions contained therein.
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15.0 FIELD PERSONNEL REVIEW

This form serves as documentation that field personnel have read, or have been informed of, and
understand the provisions of this HASP for the Rockaway Park, NY Site. It is maintained on-site
by the SM as a project record. Each field team member shall sign this section after training in the
contents of this HASP has been completed. Site workers must sign this form after site-specific
training is completed and before being permitted to work on-site.

I have read, or have been informed of, the Health and Safety Plan and understand the information
presented. I have also completed site-specific training for the work detailed in the project Work
Plan. I will comply with the provisions contained therein. :

Health and Safety Plan Rockaway Park Former Manufactured Gas Plant
May 2008 15-1 Rockaway Park, New York



APPENDIX A

SITE-SPECIFIC INFORMATION



\‘

EMERGENCY INFORMATION

The appropriate telephone numbers are listed below for medical emergencies.

threatening emergencies, Immedicenters can be used if distance permits.

ANY SERIOUS EMERGENCY - DIAL 911

Nearest Hospital:

Peninsula Hospital Center

51-15 Beach Channel Drive
Far Rockaway, NY 11691

Hospital Emergency Room Telephone Number: (718) 734-2700

Hospital Main Telephone Number: (718) 734-2000

Directions to Hospital (road map with driving directions to hospital is on Figure 2)

T SRV R

Other Emergency Numbers

Head Northwest on Beach 108™ St toward Beach Channel Drive
Turn Right onto Beach Channel Drive
Continue straight onto Rockaway Freeway
Continue on Beach Channel Drive

Arrive at 51-15 Beach Channel Drive, Far Rockaway NY. The hospital will be on your left.

For non-life

(go 0.1 miles)
(go 1.2 miles)
(go 0.5 miles)
(go 1.1 miles)

Agency Contact Phone Number
Police Emergency 911
Fire Emergency 911
Rescue Squad 911
New York Poison Control (212) 764-7667
Center
National Response Center and (800) 424-8802
Terrorist Hotline
American Association of (800) 222-1222
National Poison Control
Center for Disease Control (800) 311-3435
Dig Safely New York (800) 272-4480
U.S. Coast Guard National (800) 424-8802
Response Center
Chemtrec (Chemical Spills) (800) 424-9300
USEPA-Region 2 (212) 637-3668
NYSDEC Project Manager Douglas MacNeal (518) 402-9662
NYSDEC Region 2- Solid & (718) 482-4996
Hazardous Waste Engineer
KeySpan Corporation — Thomas Campbell (516} 545-2555
Project Manager

KeySpan Media Hotline

(718) 403-2503
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KeySpan Media Hotline (718) 403-2503
KeySpan Corporation - Renee McClure (718) 403-3400
Community Affairs

Construction Manager Scott Morris (ARCADIS) (516) 328-0464
(ARCADIS)

Remedial Design Engineer Keith Bogatch (732) 584-0289
(PS&SPC)

Posillico EHS Director Selso Salazar (516) 315-3079

Posillico Project Manager

Christopher Hurst

(516) 523-0295

Air Monitoring Contractor

To Be Determined

To Be Determined

Utilities
FElectric _LIPA

Gas KeySpan

Phone Verizon

Water NY DEP

Other

Number:
Number:
Number:
Number:
Number:

(800) 222-1222

(800) 490-0045

(718) 890-0910

311
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DRIVING DIRECTIONS FROM SITE TO PENINSULA HOSPITAL CENTER
51-15 Beach Channel Drive
Far Rockaway, NY 11691
Main Number:(718) 734-2000 Emergency Room Number: (718) 734-2700

Winliofe Hasso b

Turn right at Beach €

Google~
1: Head Northwest on Beach 108" St toward Beach Channel Drive (g0 0.1 miles)
2: Turn Right onto Beach Channel Drive {go 1.2 miles)
3: Continue straight onto Rockaway Freeway (go 0.5 miles)
4: Continue on Beach Channel Drive (go 1.1 miles)
5: Arrive at 51-15 Beach Channel Drive, Far Rockaway NY. The hospital will be on your left.

Total Est, Time: 10 minutes Total Est. Distance: 2.9 miles



APPENDIX B

HAZARD COMMUNICATION PROGRAM



%

POSILLICO HAZARD COMMUNICATION PROGRAM

1.0 INTRODUCTION

The intent of the Hazard Communication Program is to provide employees with information
about the potential health hazards from exposure to workplace chemicals in accordance with the
OSHA Hazard Communication Standard promulgated on August 24, 1987. In order to
accomplish its goal of transmitting this information to its employees, a written hazard
communication program specifying how this goal will be achieved has been formulated. This
document represents Posillico's Hazard Communication Program (HCP).

Employee participation is the key ingredient to the HCP. It is extremely important that
employees not only follow the procedures, but also understand the reasoning. The Hazard
Communication Program is an integral part of Posillico's effort to provide its employees with a
healthy and safe workplace.

Although most Posillico field projects do not involve the use of hazardous substances it is
imperative that all hazardous materials be managed in accordance with this program. This
applies to any usage of hazardous materials regardless of volume. Each Office must maintain a
copy of this program and review it with affected employees.

1.1 Purpose

To make information available to employees concerning chemical hazards known to be present
in the workplace (i.e., Posillico facilities or client locations) under normal conditions, or in a
foreseeable emergency.

1.2 Scope

This Hazard Communication Program (HCP) applies to any chemical obtained in excess of retail
amounts known to be present in the workplace that employees may be exposed to under normal
conditions of use, or may be exposed to in a foreseeable emergency. The HCP describes
procedures for: determining chemical hazards in Posillico operations; providing training on
chemical hazards to employees; and transmitting chemical hazard information through proper
labeling and Material Safety Data Sheets (MSDSs). A master compilation of MSDSs is
maintained at the Posillico Headquarters and copies of applicable MSDSs are maintained at each
office. Field staff are responsible for keeping MSDSs for work performed at each job site. A
complete chemical inventory is included as Attachment C in this section. This inventory list is
used to conduct annual inventory checks of Posillico’s stored chemicals.



1.3 Responsibilities

The following individuals and groups are responsible for implementing the Hazard
Communication Program (HCP).

1.

Health and Safety Assessment Division

a. Provide general training to all new and existing employees as appropriate under
the HCP. This training will include hazardous material monitoring and
recognition, emergency response and understanding labels,

b. Maintain documentation for HCP training, inform division/section managers of
annual training requirements.

c. Periodically update and review Hazard Communication Program.

d. Maintain file of current MSDSs and arrange for retention of all obsolete
MSDSs.

e. Review operations with division/section managers to determine what jobs
require HCP training.

f. Obtain all missing MSDSs,

g. Audit job sites and work areas for compliance with the HCP,

h. Annually audit chemical listing to ensure that the most current MSDSs are on
file and maintain a complete chemical inventory of chemicals in use.

i. Act as liaison to outside authorities responding to chemical emergencies or
conducting inspections to verify compliance with the HCP,

Department/Section Manager

a. Inventory and compile listing of chemicals used in Department/Section annually
and each job site.

b. Provide specific training as appropriate for Department/Section/Client location.

c. Notify H&S Division of any changes in operations that could affect the way
hazardous chemicals are handled.

d. Identify all jobs requiring the use or handling of hazardous chemicals.

¢. Notify H&S Division of employees requiring hazard specific training,

f. Notify H&S Division when new hazards are presented.

2



g. Ensure proper labeling procedures and MSDS review is being followed.
3.  Employee

a. Follow HCP procedures.

b. Use PPE as instructed by training procedures.

¢. Inform division/section manager or H&S Division of:

e Any symptoms of overexposure that may be related to handling hazardous
chemicals.

Missing or inappropriate labels.

Missing or unavailable MSDSs.

Malfunctioning or unavailable safety equipment.

Read, understand and comply with information on labeis and MSDSs.

Leave labels affixed to containers.

Use only approved containers for hazardous chemicals,

Know the location of emergency equipment on site and in the facility (if
applicable).

e Know your role in contingency plans.

e Understand all changes in chemical handling and procedures.

e Attend training sessions as scheduled.

4. Purchasing Department

a. Request Material Safety Data Sheets (MSDS) from suppliers on each order of a
chemical subject to this Program,

b. Document the request for an MSDS on the purchase order.

1.4 Training

I.  General Training: Training on this program will be part of Posillico's annual
refresher fraining or supplied on an as-needed basis,

General training will consist of the following items:
a. Requirement of OSHA HCS (29 CFR 1910.1200)

b. Details of Posillico's HCP including:
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e Labeling
e MSDSs
» How employees can obtain and use appropriate hazard information.

Detailed explanation on how to read and interpret an MSDS including:
¢ Description

Sections

Explanations of each section

Usefulness of each section

Applicability of each section

2.  Specific Training

g.

1.4.1

Listing of hazardous materials in each department/location/site.
Location of MSDSs in each department/site.

Written hazard evaluation procedures as referenced in Attachment A — Posillico
Hazardous Chemical Label.

Methods and observations to detect hazardous materials in the workplace,
including:

¢ Exposure monitoring

Continuous monitoring

Visual inspection

Odor

Other physical or unusual appearances

Physical and health hazards of chemicals present in the workplace.
Protection measures and procedures:
e  Appropriate work practices

e  Emergency procedures
PPE

Field operations where hazardous chemicals are present.

Non-routine Tasks

Posillico typically uses low quantities of hazardous materials on job sites and in the
laboratory. Posillico projects that involve large quantities of hazardous materials,
extremely hazardous substances or exposure to a client’s hazardous materials that are not
on Posillico’s inventory are to be reviewed on a case by case basis to determine the
necessary training to safely work with these materials. Clients regulated under the
Process Safety Management program require affected Posillico employees to attend the

4
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Client’s site specific safety training program before being allowed access to the site. The
Posillico Safety Department will provide training to employees when client training is not
provided. All training will be documented and repeated as necessary. For example,
Posillico does provide task specific training to DOT regulated employees for General
Awareness, Shipping and Driving for workers involved in the shipping of hazardous
materials and this training is provided every three years. Project Managers will notify the
Safety Department when conducting non-routine tasks or when working with extremely
hazardous substances in order to properly train employees before the project commences.

1.5 Training, Documentation

b

Record names of attendee(s).

Request that employees initial by their names.

Complete training documentation form.

Submit copies to H&S Coordinator for employee training file.

1.6 Material Safety Data Sheets (MSDSS)

1.  MSDS Requirements

a.

An MSDS must be available for each hazardous material used in the workplace.
A master compilation of MSDSs is maintained at the as Posillico Headquarters
and copies of applicable MSDSs are maintained at each site. Field staff are
responsible for keeping MSDSs for work performed at each job site. Copies of
MSDSs can be obtained by contacting the Safety Department. MSDSs for each
office should be located near the area where hazardous materials are stored.

The H&S Assessment Division will ensure that all MSDSs are complete, legible
and in English. Employees that cannot read or understand English will be
provided training as needed in a manner that the employee can understand.

A file containing appropriate MSDSs for each Posillico facility will be readily
available to all employees.

A cover sheet will identify all MSDSs in the file — Attachment B.
The H&S Assessment Division will audit the file,

The Facility Manager will keep a master list of chemicals by department and
listed alphabetically, by division.

The H&S Assessment Division will distribute, to each department, new or
updated MSDSs as they become available and make changes in the master list.

Old MSDSs will remain on file permanently.
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1.

MSDSs must be capable of being cross-referenced to their container labels,
where appropriate.

Where a process or group of hazardous chemicals presents a health hazard
greater than or not indicated by the individual MSDSs, written operating
procedures will also be provided or readily accessible. Standard operating
procedures by the manufacturer, job descriptions, etc. may be useful for this
information.

Procedure for Obtaining MSDSs

The Purchasing Department will make an initial request for an MSDS from the

a.
manufacturer, either by phone, facsimile or mail. A copy of the request will be
maintained with the name of the individual contacted and the date and included
in the purchase order.

b. Employees who are working at a manufacturing location should request a
MSDS from the site contact for both raw materials and finished product.

c. If MSDSs are not received within a reasonable time, approximately 30 days, the
H&S Assessment Division or Facility Manager will send a second request to the
manufacturer via certified mail, with a return receipt requested.

d. If, after the second request, no MSDS is sent, the H&S Assessment Division
will contact the appropriate local OSHA area office by telephone, informing
them of Posillico 's inability to obtain an MSDS from the manufacturer.

e. The H&S Assessment Division will document the following information: date;
name; title of OSHA contact; and, summary of conversation.

f. A copy of this information will be placed in the master file with the H&S
Division for a 30-day period.

g. If the MSDS is not received or OSHA does not contact the H&S Assessment
Division within 30 days, H&S Assessment Division will contact the local
OSHA area office again.

h. If the MSDS is not received within 60 days, the H&S Assessment Division will
contact the regional OSHA office.

Labeling

a. All manufacturers’ labels will be left on containers.

b. All container labels will be legible, prominently displayed, and in English as

well as any other prevalent language. Posillico will provide interpretation to
employees who do not read or understand English when necessary.
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C.

Minimum label contents include chemical identity; appropriate hazard
warnings; and the name and address of the manufacturer.

All labels must contain the information described in Attachment A. Posillico
has generated a label for use when portable containers are poured off from the
original container to a compatible unlabeled container for field, laboratory or
facility use. This label should also be used for samples and mixtures suspected
of containing hazardous materials. The appropriate MSDS will be referenced in
order to complete the "Hazard Warning" portion of the label and determine if
the chemical is compatible with the container in which it is being stored.

Posillico uses the International Air Transport Association/Department of
Transportation Hazard Classification System for labeling hazardous material
shipments by Posillico. Each office that ships hazardous materials must obtain
appropriate labels for the shipment and transport of hazardous materials.
Copies of the labels for the nine classes of hazardous materials are included in
Attachment A.

Outside Contractors

a.

Unless required by the nature of services to be provided, Posillico will attempt
to restrict contractors from contact with hazardous chemicals on Posillico
property or projects.

The Office Manager will notify the H&S Coordinator of all outside contractors
on Posillico property or subcontracted to perform on Posillico projects.

The Project Manager will review the work and determine all hazardous
chemicals to which the outside contractor's employees may be exposed.

The Project Manager will provide to the contractor a list of hazardous chemicals
to which their employees may be exposed, and copies of corresponding MSDSs.

The Project Manager will inform the contractor of precautionary measures
contained within the MSDS.

The Project Manager will inform the contractor of the labeling system used in
the location of the contractor's work.

The Project Manager will document and obtain the contractor's signature on
form Posillico-3. Contractors will not be allowed to begin work until the form is
completed.

Records will be retained permanently with the H&S Coordinator.
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POSILLICO HAZARDOUS CHEMICAL LABEL

ATTACHMENT A

HAZARDOUS CHEMICAL

IDENTITY:

HAZARD WARNING:

MANUFACTURER:

State

ADDRESS: City

TELEPHONE:
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COLD STRESS PROGRAM

1.0 PURPOSE AND INTRODUCTION

The purpose of this document is to educate the employee about exposure to cold environments and
the effects of hypothermia and other cold-related injuries. Through proper use of Personal
Protective Equipment (PPE), engineering and administrative controls; and education, cold injury,
both to the extremities and the body’s core temperature, can be prevented.

1.1 Scope

This program is intended for use by employees engaged in work with the potential for exposure to
cold environments. This program will be reviewed annually by the Health and Safety Division.
Training will be provided annually to all those potentially affected, and will include this written
program.

1.2 Working in Cold Environments

Metabolic Responses

The human body is designed to function best at a rectal temperature of 99-100F. The body
maintains this temperature in two ways: by gaining heat from food and muscular work; or,
by losing it through radiation and sweating. By constricting blood vessels of the skin and/or
shivering, the body uses its first line of cold defense.

Temperature contro] of the body is better understood by dividing the body into two main
parts: the shell; and, the core. The shell is comprised of the skin, capillaries, nerves, muscles
and fat. Other internal organs such as the heart, lungs, brain and kidneys make up the core.

During exposure to cold, the skin is first affected. Blood in the peripheral capillaries is
cooled, sending a signal to a portion of the brain called the hypothalamus. Regulating body
temperature is one of the many basic body functions of the hypothalamus. Acting like a
thermostat, adjustments are performed in order to maintain normal body temperatures.
When a chill signal is received, two processes are begun by the hypothalamus: conserve heat
already in the body; and, generate new heat.

Heat conservation is performed through constriction of the blood vessels in the skin (shell),
thus reducing heat loss from the shell and acting as an insulator for the core. Sweat glands
are also inhibited, thus preventing heat loss by evaporation.

Additional fuel for the body is provided in the form of glucose. Glucose causes the heart to
beat faster, sending oxygen and glucose-rich blood to the tissue where needed. In an
attempt to produce heat, the muscles rapidly contract. This process is better known as
"shivering”, and generates heat similarly to that created by strenuous activity, raising the
body's metabolic rate.

During physical activity and fatigue, the body is more prone to heat loss. As exhaustion
approaches, blood vessels can suddenly enlarge, resulting in rapid loss of heat. Exposure to
extreme cold causes nerve pulses to be slowed, resulting in fumbling, sluggish and clumsy
reactions.

1
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1.3 Cold Injuries

Cold injuries are classified into two categories: local; or, general. Local injuries include frostbite,
frostnip, chilblain and trenchfoot. General injuries include hypothermia and blood vessel
abnormalities (genetically or chemically induced). Major factors contributing to cold injury are
exposure to humidity and high winds; contact with wetness or metal; inadequate clothing; age; and,
general health. Allergies, vascular disease, excessive smoking and/or drinking, and certain drugs
and medicines are physical conditions that can compound the effects of exposure to a cold
environment.

1. Hypothermia

Hypothermia is a condition of reduced body temperature. Most cases develop in air
temperatures between 30-50°F, not taking windchill factor in consideration.

Symptoms of hypothermia are uncontrolled shivering and the sensation of cold. The
heartbeat slows and sometimes becomes irregular, weakening the pulse and changing blood
pressure. Changes in the body chemistry cause severe shaking or rigid muscles; vague or
slow slurred speech; memory lapses; incoherence; and, drowsiness. Cool skin, slow
irregular breathing, low blood pressure, apparent exhaustion, and fatigue after rest can be
seen before complete collapse.

As the core temperature drops, the victim can become listless, confused, and make little or
no effort to keep warm. Pain in the extremities can be the first warning of dangerous
exposure to cold. Severe shivering must be taken as a sign of danger. At a core body
temperature of about 85°F, serious problems develop due to significant drops in blood
pressure, pulse rate and respiration. In some cases, the victim may die.

Sedative drugs and alcohol increase the risk of hypothermia. Sedative drugs interfere with
the transmission of impulses to the brain. Alcohol dilates blood vessels near the skin's
surface, increasing heat loss and lowering body temperature.

Table I, in Attachement A, provides information on the onset of hypothermia and metabolic
responses at different body temperatures.

2. Raynaud's Phenomenon

Raynaud's Phenomenon is the abnormal constriction of the blood vessels of the fingers on
exposure to cold temperatures, resulting in blanching of the ends of the fingers. Numbness,
itching, tingling or a burning sensation may occur during related attacks. The disease is also

associated with the use of vibrating hand tools in a condition sometimes called White Finger
Disease. Persistent cold sensitivity, ulceration and amputations can occur in severe cases.

3. Acrocyanosis

Acrocyanosis is caused by exposure to the cold and reduces the level of hemoglobin in the
blood, resulting in a slightly blue, purple or gray coloring of the hands and/or feet.

4. Thromboangitis Obliterans



Thromboangitis obliterans is clotting of the arteries due to inflammation and fibrosis of
connective tissue surrounding medium-sized arteries and veins. This is one of the many
disabling diseases that can also result from tobacco use. Gangrene of the affected limb often
requires amputation.

5. Frostbite

Frostbite is the freezing of the body tissues due to exposure to extremely low temperatures,
resulting in damage to and loss of tissue. Frostbite occurs because of inadequate circulation
and/or insulation, resulting in freezing of fluids around the cells of the body tissues. Most
vulnerable parts of the body are the nose, cheeks, ears, fingers and toes.

Frostbite can affect outer layers of skin or can include the tissues beneath. Damage can be
serious, with permanent loss of movement in the affected parts, scarring, necrotic tissue, and
amputation are all possibilities. Skin and nails that slough off can grow back.

The freezing point of the skin is about 30F. As wind velocity increases, heat loss is greater
and frostbite will set in more rapidly.

There are three (3) degrees of frostbite: first degree, freezing without blistering and peeling;
second degree, freezing with blistering and peeling; and, third degree, freezing with death of
skin tissues and possibly the deeper tissues.

The following are symptoms of frostbite:

a.  Skin changes color to white or grayish-yellow, progresses to reddish-violet, and finally
turns black as the tissue dies;

b.  Pain may be felt at first, but subsides;
c.  Blisters may appear;
d. Affected part is cold and numb.

The first symptom of frostbite is usually an uncomfortable sensation of coldness followed
by numbness. Tingling, stinging, cramping and aching feelings will be experienced by the
victim. Frostbite of the outer layer of the skin has a waxy or whitish look and is firm to the
touch. Cases of deep frostbite cause severe injury. The tissues are cold, pale and solid. The
victim is often unaware of the frostbite until someone else observes these symptoms. It is
therefore important to use the "buddy system" when working in cold environments, so that
any symptoms of overexposure can be noted.

Table 11, in Attachement A, describes the cooling power of wind on exposed flesh. This
information can be used as a guide for determining equivalent chill temperatures when the
wind is present in cold environments.

6. Trench Foot and Chilblains

Trench foot is swelling of the foot caused by long, continuous exposure to cold without
freezing, combined with persistent dampness or immersion in water. Edema (swelling),
tingling, itching and severe pain occurs, followed by blistering, necrotic tissue and
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ulcerations. Chilblains have similar symptoms as trench foot, except that other areas of the
body are affected.

7. Frostnip

Frostnip occurs when the face or extremities are exposed to a cold wind, causing the skin to
turn white.

1.4 Prevention of Cold Stress

Cold Stress can be prevented through a combination of various factors: acclimation; water and salt
displacement; medical screening, proper clothing selection; and, training and education. Through
the use of engineering controls, work practices, work/rest schedules, environmental monitoring and
consideration of the windchill temperature, the employee can be protected.

1. Acclimation

Acclimation can be achieved to some degree. Sufficient exposure to cold causes the body to
undergo changes to increase comfort and reduce the risk of injury. But, these changes are
minor and require repeated exposure to cold and uncomfortable temperatures to induce
them.

2. Dehydration

The dryness of cold air causes the body to lose a significant amount of water through the
skin and lungs. It is essential that caffeine-free, non-alcoholic beverages be available at
the worksite for fluid replacement. Dehydration also increases the risk of injury due to
cold and affects blood flow to the extremities.

3. Diet

A well-balanced diet is important for employees working in cold environments. Diets
restricted only to certain foods may not provide the necessary elements for the body to
withstand cold stress, leaving the worker vulnerable.

4. Control Measures

When the windchill factor results in an equivalent temperature of -26F, continuous exposure
of the skin will not be permitted. Any worker exposed to temperatures of 36F or less who
becomes immersed in water will be given dry clothing immediately and treated for
hypothermia at the local hospital if any symptoms of hypothermia are present. Notification
of this incident will be provided to the Health and Safety Division immediately after sending
the worker to the hospital.

5. Engineering Controls

The following are some ways that environmental controls can be used to reduce the effects
of a cold environment:

a.  General or spot heating should be used to increase temperature in certain areas in the
workplace;
4



Warm air jets, radiant heaters or contact warm plates can be used to warm the worker's
hands if fine work is to be performed with bare hands for 10 to 20 minutes or more;

Shield the work area if air velocity at the work site is increased by wind, draft or
ventilating equipment;

Metal handles of tools and control bars should be covered with thermal insulating
material at temperatures below 30F;

Unprotected metal chair seats will not be used in cold environments;

When appropriate and feasible, equipment and processes will be substituted, isolated,
relocated, or redesigned;

Power tools, hoists, cranes or lifting aids will be used to reduce the metabolic
workload;

Heated warming shelters will be made available for continuous work being performed
in an equivalent temperature of 20F or below. Workers will be encouraged to use the
shelters regularly.

6. Administrative Work Practice Controls

Work practices and guidelines can be designed and developed to reduce exposure to cold
stress. Some of these may include:

a.

b.

Work-rest schedules to reduce the peak of cold stress;
Enforce scheduled breaks;
Enforce intake of caffeine-free, non-alcoholic beverages;

Schedule work that has potential exposure to cold stress for the warmest part of the
day;

Move work to warmer areas, whenever possible;

Assign extra workers for high-demand tasks;

Provide relief workers for other workers needing breaks;

Teach basic principles of recognizing and preventing cold stress;

Use the buddy system for work at 10F or below, and keep within eyeshot;

Allow new employees to adjust to the conditions before they work full-time in cold
environments;

Minimize sitting and standing in one place for long periods of time;

5



l.  Include weight and bulkiness of clothing when estimating work performance
requirements and weights to be lifted;

Table III, in Attachement A, provides a work/warm-up schedule for cold environments, with
wind chill taken into account.

7. Special Considerations

Older workers and workers with circulatory problems should be extra careful in cold
environments, Sufficient sleep and good nutrition are important preventive measures for
maintenance tolerance to the cold. Double shifts and overtime work should be avoided
when working in cold environments.

If any of the following symptoms are observed on site, the affected worker will immediately
go to warm shelter:

e Onset of heavy shivering;

e Frostnip;

e Feeling of excessive fatigue;
¢ Drowsiness;

¢ Euphoria.

After entering the warm shelter, the outer layer of clothing should be removed. If the
clothing is wet from sweat and perspiration, dry clothing should be provided. If this is not
feasible, then the clothing should be loosened to allow sweat to evaporate.

Anyone working in cold environments and on prescribed medication should consult their
physician concerning any possible side effects due to cold stress. Those individuals
suffering from diseases and/or taking medication that interferes with normal body
temperature regulation or reduces the tolerance to cold will not be allowed to work in
temperatures of 30F or below.

1.5 Personal Protective Eguipment (PPE)

In choosing PPE for cold environments, it is important to maintain airspace between the body and
outer layer of clothing to retain body heat. The more air pockets, the better the insulation. The
clothing should also allow for the evaporation of sweat if the skin is wet.

The most important parts of the body to protect are the feet, hands, head and face. Hands and feet
become cooled most easily, because of their distance from the heart. Keeping the head covered is
equally important. As much as 40% of body heat loss is through the head when it is exposed.

Ideal clothing for exposure to cold environments is made of cotton. Cotton picks up sweat off the
body and brings it to the surface. Loosely fitted clothing also aids in sweat evaporation.
Recommended clothing may include the following:

Polypropylene under shirt and shorts under thermal underwear (preferably two-piece);
Wool socks;

Wool or thermal pants, lapped over boot tops to keep out snow and water;
Suspenders (belts can constrict and reduce circulation);

o op
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Insulated work boots, preferably waterproof. Safety toe, if necessary;
Wool or cotton shirt;

Parka;

Knit cap/hard hat liner;

Wool mittens or gloves (depending on the dexterity required);

Face mask or scarf.

gt e

Dirty or greasy clothing loses much of its insulation value. Dirty clothing crushes air pockets,
allowing air to escape more easily. Also, denim is not a good protective fabric. It is loosely woven
and allows water to penetrate and wind to blow away body heat.
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TABLE I
Progressive Clinical Presentation of Hypothermia*

Core
Temperature
Deg.C Deg. F Clinical Signs
376 996 "Normal" rectal temperature.
37 98.6 "Normal" oral temperature.
36 96.8 Metabolic rate increases in an attempt to compensate for heat loss.
35 95.0 Maximum shivering.
34 93.2 Victim conscious and responsive, with normal blood pressure.
33 914 Severe hypothermia below this temperature.
32 89.6 Consciousness clouded; blood pressure becomes difficult to obtain;
31 87.8 pupils dilated but react to light; shivering ceases.
30 86.0 Progressive loss of consciousness; muscular rigidity increases;
29 84.2 pulse and blood pressure difficult to obtain; respiratory rate decreases.
28 82.4 Ventricular fibrillation possible with myocardial irritability.
27 80.6 Voluntary motion ceases; pupils non-reactive to light; deep tendon and
superficial reflexes absent. ‘
26 78.8 Victim seldom conscious.
25 71.0 Ventricular fibrillation may occur spontaneously.
24 752 Pulmonary edema.
22 71.6 Maximum risk of ventricular fibrillation.
20 68.0 Cardiac standstill.
18 64.4 Lowest accidental hypothermia victim to recover.
17 62.6 Isoelectric electroencephalogram.
9 48.2 Lowest artificially cooled hypothermia patient to recover.

Presentations approximately related to core temperature. Reprinted from the January 1982
issue of American Family Physician, published by the American Academy of Family

Physicians.
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TN

Cooling Power of Wind on Exposed Flesh as Equivalent Temperature (under calm conditions)*

TABLE II

Actual Temperature Reading (Degrees Fahrenheit)

Estimated
Wind Speed
(mph)
50( 40{ 30, 20| 10 0 -10| 20| 30| -40| 50| -60
Equivalent Chill Temperature ((IF)
Calm 50 40 30 20 10 0 -10 -20| -30 -40 -50 -60
5 48 37 27 16 6 -5 -15| -26 -36 -47 -57 -68
10 40 28 16 4 9 24| -33 46 -58 -70| -83 95
15 36 22 9 5 -18| 32 -45 -58 72 -85 -99 -112
20 32 18 4 .10 -25 -39 -53 -67| -82 96 -110 -121
25 30 16 0 -15| 29 -44 -39 -74 -88 -104 -118 -133
30 28 13 2 -18| -33 48 63| -79 94 -109 -125 -140
35 27 11 4 20| -35 -51 -67f -82 -98 -113 -129 -145
40 26 10 -6 21| -37 -53 -69| -85 -100 -116 -132 -148
(Wind LITTLE DANGER INCREASING GREAT DANGER
speeds In < hr with dry skin. | DANGER Flesh may freeze within 30
greater than | Maximum danger of | Danger from | seconds.
40 mph have | false sense of security. freezing of
little exposed flesh
additional within one
effect). minute.

Trenchfoot and immersion foot may occur at any point on this chart.

*  Developed by the U.S. Army Research Institute of Environmental Medicine, Natick, MA

Note #1: Wind speeds greater than 40 mph have little additional effect.

Note #2: Trenchfoot and immersion foot may occur at any point on this chart

1-10




TABLE III
Threshold Limit Values Work/Warm-up Schedule for 4 Hour Shift (*)

No Noticeable

Air Temp,.-Sunny Sky Wind 5 mph Wind 10 mph Wind 15 mph Wind 20 mph Wind
Max. Max. Max. Mazx. Max.
C °F Work Ne. of Work No. of | Work No. of Work No.of | Work No. of
{approx) {approx) Period Breaks Period Breaks | Period Breaks Period | Breaks | Period Breaks
-26°t0-28° | -15°t0-19° | (Norm. Breaks) 1 {Norm.Breaks) 1 75 min. 2 55 min. 3 40 min. 4
-26°1t0-31° | -20°to -24° | (Norm. Breaks) 1 75 min 2 55 min. 3 40 min. 4 30 min. 5
<327 t0-34" | -25"t0-29° | 75 min 2 55 min. 3 40 min. 4 30 min. 5 Non-emergency
work should cease
-35°t0-37° | -30°to-34" | 55 min. 3 40 min. 4 30 min. 5 Non-emergency
work should cease
-38°10-39° | -35°t0 -39° | 40 min. 4 30 min. 5 Non-emergency
work should cease
-40"t0-42° | -40°to 44" | 30 min. 5 Non-emergency
work should cease

-43° & 45" & Non-emergency
below below work should cease
Notes for TABLE I11:

1.

. Schedule applies to moderate to heavy work activity with warm-up breaks of 10 minutes in a warm location. For light to

moderate work (limited physical motion), apply the schedule one step lower. For example, at -30F with no noticeable wind
(step 4, a worker at a job with little physical movement should have a maximum work period of 40 minutes with 4 breaks in a 4

hour period,

The following is suggested as a guide for estimating wind velocity if accurate information is not available: 5 mph, light flag
moves; 10 mph, light flag fully extended; 15 mph, raises newspaper sheet; 20 mph, blowing drifting snow.

If only the windchill cooling rate is available, a rough rule of thumb for applying it rather than the temperature and wind velocity
factors given above would be: 1) special warm-up breaks should be initiated at a windchill cooling rate of about 17 W/m2; 2) all
non-emergency work should have ceased at or before a windchill of 2250 W/m2. In general the warm-up schedule provided
above slightly under-compensates for the wind at the warmer temperatures, assuming acclimatization and clothing appropriate
for winter work. On the other hand, the chart over-compensates for the actual temperatures in the colder ranges, since windy
conditions prevail at extremely low temperatures.

TLVs apply only for workers in dry clothing,

* Adapted from Occupational Health and Safety Division, Saskatchewan Department of Labor.
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HEAT STRESS PROGRAM

1.0 PURPOSE AND INTRODUCTION

The purpose of this document is to create an awareness among employees concerning the body's
physiologic responses to heat; different types of heat stress that can affect the body; recognition of
signs and symptoms; first aid treatment; and, preventive measures.

Heat stress is one of the most common (and potentially serious) illnesses at job sites. Although it is
caused by a number of interacting factors, the wearing of PPE puts the worker at a much higher risk
during warmer environmental conditions. The results of heat stress range from fatigue to serious
illness or death. Through regular fluid replacement and other preventive measures, heat stress can
be controlled, leading to increased efficiency and a higher level of safety on the job.

2.0 SCOPE

This program is intended for use by employees engaged in work with the potential for exposure to
hot environments. This program will be reviewed annually by the Health and Safety Division.
Training will be provided annually to all those potentially affected, and will include this written

program.

3.0 SOURCES OF HEAT

There are two sources of heat that are important to anyone working in a hot environment:

¢ Internally generated metabolic heat;
e Externally imposed environmental heat.

4.0 PHYSIOLOGIC RESPONSES TO HEAT

The human body maintains a fairly constant internal temperature, even though it is exposed to
varying environmental temperatures. To keep internal body temperatures within safe limits, the
body must get rid of its excess heat, primarily through varying the rate and amount of blood
circulation through the skin and the release of fluid onto the skin by the sweat glands. These
automatic responses usually occur when the temperature of the blood exceeds 98.6°F and are kept in
balance and controlled by the brain. In this process of lowering internal body temperature, the heart
begins to pump more blood, blood vessels expand to accommodate the increased flow, and the
microscopic blood vessels (capillaries) which thread through the upper layers of the skin begin to
fill with blood. The blood circulates closer to the surface of the skin, and the excess heat is lost to
the cooler environment.

If the heat loss from increased blood circulation through the skin is not adequate, the brain continues
to sense overheating and signals the sweat glands in the skin to release large quantities of sweat onto
the skin surface. Evaporation of sweat cools the skin, eliminating large quantities of heat from the

body.

As environmental temperatures approach normal skin temperature, cooling of the body becomes
more difficult. If air temperature is as warm as or warmer than the skin, blood brought to the body
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surface cannot lose its heat. Under these conditions, the heart continues to pump blood to the body
surface, the sweat gland pour liquids containing electrolytes onto the surface of the skin, and the
evaporation of the sweat becomes the principal effective means of maintaining a constant body
temperature. Sweating does not cool the body unless the moisture is removed from the skin by
evaporation. In high humidity, the evaporation of sweat from the skin is decreased and the body's
efforts to maintain an acceptable body temperature may be significantly impaired. These conditions
adversely affect an individual's ability to work in the hot environment. With so much blood going to
the external surface of the body, relatively less goes to the active muscles, the brain, and other
internal organs; strength declines; and fatigue occurs sooner than it would otherwise. Alertness and
mental capacity also may be affected. Workers who must perform delicate or detailed work may
find their accuracy suffering, and others may find their comprehension and retention of information

lowered.

When temperature differences exist between two or more bodies, heat can be transferred. Net heat
transfer is always from the body (or object) of higher temperature to that of lower temperature and
occurs by one or more of the following mechanisms:

Conduction. The transfer of heat from one point to another within the body, or from one
body to another when both bodies are in physical contact. Conduction can be a localized
source of discomfort from direct physical contact with a hot or cold surface, it is normally
not a significant factor to total heat stress.

Convection. The transfer of heat from one place to another by moving gas or liquid. Natural
convection results from differences in density caused by temperature differences. Thus
warm air is less dense than cool air.

Radiation. The process by which energy, electromagnetic (visible and infrared), is
transmitted through space without the presence or movement of matter in or through this

space.

5.0 PREDISPOSING FACTORS TO HEAT STRESS

Factors that may predispose an individual to heat stress vary according to the individual. These
factors include:

Lack of physical fitness;
Lack of acclimatization;
Age;

Dehydration;

Obesity;

Drug/alcohol abuse;
Infection;

Sunburn;

Diarrhea;

Chronic disease.

Predisposing factors and an increased risk of excessive heat stress are both directly influenced by
the type and amount of PPE worn. PPE adds weight and bulk, reduces the body's access to normal
heat exchange mechanisms (evaporation, convection and radiation) and increases energy

expenditure.
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6.0 FORMS OF HEAT STRESS AND FIRST AID

{The following excerpts were taken from NIOSH Publication No. 86-112, Working in Hot
Environments):

"Excessive exposure to a hot work environment can bring about a variety of heat-induced disorders.
Among the most common are heat stroke, heat exhaustion, heat cramps, fainting and heat rash.

Heat Stroke

Heat Stroke is the most serious of health problems associated with working in hot
environments. It occurs when the body's temperature regulatory system fails and sweating
becomes inadequate. The body's only effective means of removing excess heat is
compromised with little warning to the victim that a crisis stage has been reached.

A heat stroke victim's skin is hot, usually dry, red or spotted. Body temperature is usually
105°F or higher, and the victim is mentally confused, delirious perhaps in convulsions, or
unconscious. Unless the victim receives quick and appropriate treatment, death can occur.

Individuals with signs or symptoms of heat stroke require immediate hospitalization. First
aid should be immediately administered. This includes removing the victim to a cool area,
thoroughly soaking the clothing with water, and vigorously fanning the body to increase
cooling. Further treatment, at a medical facility, should be directed to the continuation of the
cooling process and the monitoring of complications which often accompany heat stroke.
Early recognition and treatment are the only means of preventing permanent brain damage
or death.

Heat Exhaustion

Heat Exhaustion includes several clinical disorders having symptoms which may resemble
the early symptoms of heat stroke. Heat exhaustion is caused by the loss of large amounts of
fluid by sweating, sometimes with excessive loss of salt. A worker suffering from heat
exhaustion still sweats but experiences weakness or fatigue, giddiness, nausea or headache.
In more serious cases, the victim may vomit or lose consciousness. The skin is clammy and
moist, the complexion is pale or flushed, and the body temperature is normal or only slightly
elevated.

In most cases, treatment involves having the victim rest in a cool place and drink plenty of
liquids. Victims with mild cases of heat exhaustion usually recover spontaneously with this
treatment. Those with severe cases may require extended care for several days. There are no
known permanent effects.



Heat Cramps

Heat cramps are painful spasms of the muscles that occur among those who sweat
profusely in heat, drink large quantities of water, but do not adequately replace the body's
salt loss. The drinking of large amounts of water tends to dilute the body's fluids, while the
body continues to lose salt, Shortly after, the low salt level in the muscles causes painful
cramps. The affected muscles may be part of the arms, legs, or abdomen; but tired muscles
(those used in performing the work) are usually the ones most susceptible to cramps.
Cramps may occur during or after work hours and may be relieved by taking salted liquids
by mouth.

Fainting

Fainting occurs in workers not accustomed to hot environments and who stand erect and
immobile in the heat.

With enlarged blood vessels in the skin and in the lower part of the body due to the body's
attempts to control internal temperature, blood may pool there rather than return to the heart
to be pumped to the brain. Upon lying down, the worker should soon recover. By moving
around, and thereby preventing blood from pooling, the patient can prevent further fainting.

Heat Rash (Prickly Heat)

Heat rash, also known as prickly heat, is likely to occur in hot, humid environments where
sweat is not as easily removed from the surface of the skin by evaporation and the skin
remains wet most of the time. The sweat ducts become plugged, and a skin rash soon
appears. When the rash is extensive or when it is complicated by infection, prickly heat can
be very uncomfortable and may reduce a worker's performance. The worker can prevent this
condition by resting in a cool place part of each day and by regularly bathing and drying the
skin."

7.0 SELECTION OF PERSONAL PROTECTIVE EQUIPMENT (PPE)

During work periods where the increased risk of heat stress exists, each item's benefit will be
carefully evaluated. Once the PPE is chosen, safe work durations/rest periods will be determined
based on the following conditions:

¢ Anticipated work rate;
¢ Ambient temperature and humidity;
e Level of protection.

8.0 PREVENTION OF HEAT STRESS

Prevention of heat stress will be addressed in the following manner:



N

1. Adjustment of work schedules (See Attachment A).

Modify work/rest schedules.

Enforce work slowdowns, as needed.

Rotate personnel to minimize overstress or overexertion.

When possible, work will be scheduled and performed during cooler hours.

oo o

1. Provide shelter or shaded areas to protect personnel during rest periods.
2. Maintain worker's body fluids at normal levels.

a. Drink approximately 12 to 16 ounces of non-caffeinated liquid (preferably water,
Gatorade or equivalent) prior to the start of work. Caffeinated fluids act to
dehydrate the worker.

b.  Workers will be urged to drink a cup or two every 15 to 20 minutes, or at each break.
A total of 1 to 1.5 gallons of water per individual per day are recommended for fluid
replacement under heat stress conditions, but more may be required.

3. Encourage physical fitness among the workers.

Gradually acclimatize workers on site to help build up an "immunity" to the conditions.

e Heat acclimatization can usually be induced in 5 to 7 days of exposure at a hot job.

For workers with previous experience with the job, acclimatization will include
exposures of 50% for day 1, 60% for day 2, 80% for day 3, and 100% for the
remaining additional days.

4. Provide cooling devices during prolonged work or severe heat exposure.
a. Supply field showers or hose down areas.
b. Supply personnel with cooling jackets, vests, and suits.

5. Train workers in recognition and treatment of heat stress.

6. Use of the buddy system that depends on the recognition of signs and symptoms of heat stress.

7. Identification of heat-intolerant individuals through medical screening.
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HEAT STRESS
WORK/REST REGIMES AND MONITORING

Introduction

Establishing a work/rest regimen that allows work to be completed in a timely manner while
providing adequate rest time to prevent heat stress requires involvement of the ESS, FOL, and
individuals involved. In many cases, particularly when wearing normal field type clothing (i.e.,
level D), awareness and communication are the key elements to a successful program. Allowing
rest periods on an “as needed” basis while ensuring vigilance for initial symptoms of heat stress,
encourages this success.

There are times when this approach is not appropriate. When heat stress contributing protective
clothing (e.g., respirators, impermeable coveralls) are worn for extended periods, or when “as
needed” work/rest regimens adversely impact either the individuals exposed to the heat source or
work completion, a more formal work/rest regimen will be established.

Formal work/rest regimens are based either on 1) monitoring ambient conditions (e.g., with a
WBGT), estimating work loads and establishing work/rest times, 2) monitoring physiological
conditions and adjusting work/rest periods, or 3) using personal heat stress monitors.

The WBGT, physiological monitors, and personal heat stress monitors will be used in
accordance with manufacturer’s instructions. Personnel heat stress monitors will be approved for
use by the PESM.

L WBGT Based Work/Rest Regimens
A, Work/Rest Regimens

When required, the WBGT will be used in conjunction with the work load to determine the
appropriate work/rest regimen for personnel wearing regular work clothing or semipermeable
disposal coveralls (uncoated Tyvek). Light work examples include sitting or standing or
performing light hand or arm work. Moderate work includes walking about with moderate lifting
and pushing. Heavy work corresponds to pick and shovel-type work.

The work/rest regimen using the WBGT procedure will be used as a guideline. Table A-1
outlines the work/rest regimen guidelines based upon WBGT temperature and work load. Table
A-2 identifies the correction factors. The WBGT temperature will be determined in accordance
with Section B of this attachment.
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Table A-1, Examples of Permissible Heat Exposure Threshold Limit Values.
(Values are given in °F WBGT)*

Workload
Work — Rest Regimen Light Moderate Heavy
Continuous Work 86 80 77
75%Work - 87 82 78
25% Rest, each hour
50% Work - 89 85 82
50% Rest, each hour
25% Work - 90 88 86
75% Rest, each hour
*Notes on Table B-1
1) These values are for fully acclimated workers wearing light weight pants and
shirts. For conditions other than this use this table with the correction factors from
Table B-2.
2) These values assume that workers drink frequently and have properly increased

salting of food prior to exposure.

3) These values are guidelines. Actual levels may be modified based on individual
physiological response and actual work and rest conditions.

4) These values assume that the rest location is cool enough to alleviate heat load

conditions.
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Table A-2. Correction Factors for Table B-1 in °F*

Clothing Type WBGT Correction
Summer work uniform 0

Cotton overalls -3.5

Winter work uniform -7

Water barrier, permeable -11

Condition WBGT Correction
Unacclimatized worker, moderate work load -4.5

*To use this table, identify the most restrictive applicable clothing type and whether
unacclimatized workers are involved. Add the two. Modify Table B-1 temperatures by this
amount. For example, the Table B-1 TLV for continuous work, light workload is 86°F. If cotton
overalls (-3.5) are work and acclimatized workers are acclimatized (no additional change) the

modified limit is 82.5°F.

B. WBGT Determination

If the Web Bulb Globe Temperature (WBGT) is used to determine if field conditions are
conducive to heat stress, the WBGT is determined through the following equations:

(1)
Outdoors with solar load:
WBGT=0.7 NWB+0.2GT+0.1DB
(2)
Indoors or outdoors with no solar load:
WBGT=0.7 NWB+0.3GT

Where:
WGBT = Wet Bulb Globe Temperature Index
NWB = Natural Web-Bulb Temperature
DB = Dry-Bulb Temperature
GT = Globe Thermometer Temperature

The factors involved in the above equations can be measured in the following manner:
+ Through the use of a direct-reading heat stress monitor capable of measuring all of the
individual factors associated with the WBGT equation. For example, the Reuter-Strokes
Wibet No. RSS-214 heat stress monitor.
¢ By measuring the individual factors manually using the following type of equipment
Natural Wet-Bulb Temperature Thermometer

Dry-Bulb Temperature Thermometer
Globe Temperature Thermometer Stand
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IL Adjusted Temperature Based Work/Rest Regimens

When wearing impermeable protective clothing, the use of work/rest regimens based on WBGT
is not recommended. The WBGT index is designed to account for the effects of evaporative
cooling, Vapor barrier clothing impedes the evaporation of sweat and renders the WBGT an
inappropriate physiological model. The most important environmental conditions related to heat
stress for workers wearing impermeable protective clothing have been suggested to be the
ambient dry bulb temperature and the radiant solar heat. These factors are combined into an
index called the adjusted temperature using the following formula:

T° adjusted = ambient dry bulb temperature + (13 x % sunshine)

where % sunshine is an estimate of the amount of time the sun is covered by clouds thick enough
to product a shadow. The thermometer bulb should be shielded from radiant heat when taking
measurements.

The adjusted temperature values are then used to determine the initial work/rest regimen and
physiological monitoring frequency. Table B-3 gives the work period and monitoring frequency.
Initially, rest periods will be at least 15 minutes. Physiological monitoring that is normally
recommended is pulse rate and body temperature. Procedures for each are described below.
Initially, both should be done. Pulse rate monitoring may be discontinued with the approval of
the PESM if temperature monitoring proves to be effective.
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WORK/REST REGIMENS

A, Pulse Rate Monitoring

Take the pulse immediately at the start of the rest period (P1). Take the pulse again 2 2fo 3
minutes into the rest period (P2). If any of the following conditions exist, shorten the next work

period by a third:

P > 110 beats per minute (bpm)
P2 > 90 pbm
P1-P2> 10 pbm

Pulse rates can be taken with an electric pulse meter, or manually with a stopwatch for 30-
seconds.

B. Oral Temperature

Take the oral temperature immediately at the start of the rest period. If the oral temperature
exceeds 99.5° shorten the next work period by a third. Do not return the worker to hot work in
semipermeable or impermeable clothing until the oral temperature is less than 99.5°F.

Oral temperatures may be taken with disposable oral thermometers or infrared ear drum
scanners, such as the Thermoscan. Note: If a Thermoscan unit is purchased, the Pro Model
should be selected. The home model available through drugstores cannot be recalibrated.

C.  Removal from Exposure

If an individual requires a shortening of the work period on more than two consecutive
monitoring periods, or repeatedly over a few days, they should be removed from exposure to hot
environments wearing semipermeable impermeable protective clothing until examined and
cleared for such work by the consulting physician.

Table B-3. Initial Work Period and Physiological Monitoring Frequency !

ADJUSTED TEMPERATURES SCHEDULE
90°F or above 15 Minutes
87.5° - 90°F 30 Minutes
82.5°-87.5° 60 Minutes
77.5°- 82.5°F 90 Minutes
70° - 77.5°F 120 Minutes

! Schedule is for fit and acclimatized workers in impermeable protective clothing.
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Activity Hazard Analysis For
Mobilization/Demobilization

Rockaway Former MGP Site

Rockaway Park, Queens, New York

Phase of Work: Mobilization/Demobilization

Tasks:

o Mobilization and Demobilization of Equipment and Supplies

» Establishment of Site Security, Work Zones and Staging Areas

» Utility Connections (Water, Sewer, Communications and Electrical) for all
temporary facilities

« Site restoration (re-establishment of vegetation cover, site grading,
replacement of fences, etc)

HAZARDS

CONTROL MEASURES

Slips/trips/falls

Maintain site awareness and alertness to slip/trip/fall hazards;
Maintain good housekeeping;

Personnel will use caution when working on slopes, plastic,
wet or muddy areas, or oily areas;

Walk, do not run; and

Wear footwear with soles that grip.

Manual lifting and material
handling

Use proper lifting techniques; and
Team lifting will be used for heavy loads or use mechanical
lifting devices.

Temperature
extremes

Drink plenty of fluids;

Train personnel of signs/symptoms of heat/cold stress;
Monitor air temperatures when extreme weather conditions are
present;

Stay in visual and verbal contact with your buddy; and

Use Temperature Extremes program (Appendices C and D).

Hand tool usage

Daily inspections will be performed;

Remove broken or damaged tools from service;
Use the tool for its intended purpose; and

Use in accordance with manufacturer instructions.

Back injuries

Follow proper lifting techniques: lift with legs, keep load close
to the body, do not bend or twist with load, test load prior to
lift; get help for heavy or awkward loads, clear path.

Site personnel will be instructed on proper lifting techniques;
mechanical devise should be used to reduce manual handling
of materials; team lifting should be utilized if mechanical
devices are not available.

Vehicular Traffic

Spotters will be used when backing up trucks and heavy
equipment and when moving equipment.

Personnel maintain Site awareness and wear high
visibility/reflective clothing

Implement proper traffic controls when working within public
road ROW
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Activity Hazard Analysis For
Mobilization/Demobilization

Rockaway Former MGP Site

Rockaway Park, Queens, New York

HAZARDS

CONTROL MEASURES

Overhead Hazards

Personnel will be required to wear hard hats that meet ANSI
Standard 789.1;

All ground personnel will stay clear of suspended loads;

All equipment will be provided with guards, canopies or grills
to protect the operator from falling or flying objects; and

All overhead hazards will be identified prior to commencing
work operations.

Noise

Ear plugs or ear muffs.

Dropped Objects

Steel toe boots meeting ANSI Standard Z41 will be worn.

Eye Injuries

Safety glasses meeting ANSI Standard Z87 will be worn.

Fire/Explozion

ABC type fire extinguishers shall be readily available;
No smoking in work areas

Non sparking tools in high VOCs/potentially explosive
atmospheres and maintain a well ventilated work area.

Electrocution

Equipment will be equipped with GFCI;
All electrical work will be conducted by a licensed electrician;
All equipment will stay a minimum of 15 feet from overhead

- energized electrical lines (33 kV). This distance will increase
4 inches for each 1 kV above 33 kV. 10 feet for 13kV line
and 5.5 feet for insulated 33kVline

Pinch/Cut/Smash

Cut resistant Kevlar work gloves will be worn when dealing
with sharp objects;

All hand and power tools will be maintained in safe condition;
and

Guards will be kept in place while using hand and power
tools.

Biological hazards

Be alert to the presence of biological hazards;

Wear insect repellent;

Follow procedures in Section 4.2.3 for tick bites;

HSS should be aware of on-site personnel with allergic
reactions in insect bites and stings.
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Activity Hazard Analysis For
Pre-Construction and Site Preparation
Rockaway Former MGP Site
Rockaway Park, Queens, New York

Phase of Work: Pre-Construction and Site Preparation

Tasks:
» Delineate and Protect Utilities located on site and those leading to and from
the Site
e Site Preparation (on-site roads, installation of soil erosion measures,
temporary facilities, etc)
» Clearing and Grubbing
¢ Prepare decontamination pads and facilities

HAZARDS CONTROL MEASURES

Slips/trips/falls e  Maintain site awareness and alertness to slip/trip/fall hazards;
Maintain good housekeeping;

Personnel will use caution when working on slopes, plastic,
wet or muddy areas, or oily areas;

Walk, do not run; and

Wear footwear with soles that grip.

P

Use proper lifting techniques; and

Team lifting will be used for heavy loads or use mechanical
lifting devices.

Temperature Drink plenty of fluids;

extremes ¢ Train personnel of signs/symptoms of heat/cold stress;
Monitor air temperatures when extreme weather conditions are
present;

Stay in visual and verbal contact with your buddy; and

Use Temperature Extremes program (Appendices C and D).

Manual lifting and material
handling

Daily inspections will be performed;

Remove broken or damaged tools from service;
Use the tool for its intended purpose; and

Use in accordance with manufacturer instructions.

Hand tool usage

Follow proper lifting techniques: lift with legs, keep load close
to the body, do not bend or twist with load, test load prior to
lift; get help for heavy or awkward loads, clear path.

e  Site personnel will be instructed on proper lifting techniques;
mechanical devise should be used to reduce manual handling
of materials; team lifting should be utilized if mechanical
devices are not available.

Back injuries

Vehicular Traffic e  Spotters will be used when backing up trucks and heavy
equipment and when moving equipment.

e Personnel will maintain site awareness and wear high
visibility/reflective clothing

o Implement proper traffic controls when working withing
public road ROW
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Activity Hazard Analysis For
Pre-Construction and Site Preparation

Rockaway Former MGP Site

Rockaway Park, Queens, New York

HAZARDS

CONTROL MEASURES

Qverhead Hazards

Personnel will be required to wear hard hats that meet ANSI
Standard Z89.1;

All ground personnel will stay clear of suspended loads;

All equipment will be provided with guards, canopies or grills
to protect the operator from falling or flying objects; and

All overhead hazards will be identified prior to commencing
work operations.

Noise

Ear plugs or ear muffs.

Dropped Objects

Steel toe boots meeting ANSI Standard Z41 will be worn.

Eye Injuries

Safety glasses meeting ANSI Standard Z87 will be worn.

Fire/Explosion

ABC type fire extinguishers shall be readily available;
No smoking in work areas.

Non sparking tools in high VOCs/potentially explosive
atmospheres, and maintain well ventilated work area.

Electrocution

Equipment will be equipped with GFCI;

All electrical work will be conducted by a licensed electrician;
All equipment will stay a minimum of 15 feet from overhead
energized electrical lines (30 kV). This distance will increase
4 inches for each T kV above 30 kV. 10 feet for 13kV line
and 5.5 feet for insulated 33k Vline

Pinch/Cut/Smash

Cut resistant Kevlar work gloves will be worn when dealing
with sharp objects;

All hand and power tools will be maintained in safe condition;
and

Guards will be kept in place while using hand and power
tools.

Biological hazards

Be alert to the presence of biological hazards;

Wear insect repellent;

Follow procedures in Section 4.2.3 for tick bites;

HSS should be aware of on-site personnel with allergic
reactions in insect bites and stings.
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Activity Hazard Analysis For
General Construction Activities
Rockaway Former MGP Site
Rockaway Park, Queens, New York

Phase of Work: General Construction Activities

Tasks:
Crane operations
e Construction activities near electrical transmission lines (above and
below ground)
e Installation of the Waterloo Barrier Sheets

HAZARDS CONTROL MEASURES

Chemical Wear appropriate PPE per Table 6-1;

Perform air monitoring per Tables 7-1

Practice contamination avoidance;

Follow proper decontamination procedures; and
Wash hands/face before eating, drinking, or smoking.

Maintain site awareness and alertness to slip/trip/fall hazards;
Maintain good housekeeping;

Personnel will use caution when working on slopes, plastic,
wet or muddy areas, or oily areas;

Walk, do not run; and

Wear footwear with soles that grip.

Slips/trips/falls

Drink plenty of fluids;

Train personnel of signs/symptoms of heat/cold stress;
Monitor air temperatures when extreme weather conditions are
present;

Stay in visual and verbal contact with your buddy; and

Use Temperature Extremes program (Appendices C and D).

Temperature extremes

Daily inspections will be performed;

Remove broken or damaged tools from service;
Use the tool for its intended purpose; and

Use in accordance with manufacturer instructions.

Hand tool usage

Follow proper lifting techniques: lift with legs, keep load close

to the body, do not bend or twist with load, test load prior to

lift, get help for heavy or awkward loads, clear path.

Site personnel will be instructed on proper lifting techniques;

e  Mechanical devices should be used to reduce manual handling
of materials;

e Team lifting should be utilized if mechanical devices are no

available.

Back injuries

Vehicular Traffic e  Spotters will be used when backing up trucks and heavy
equipment and when moving equipment.
s  Personnel to maintain site awareness and wear high
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Activity Hazard Analysis For
General Construction Activities

Rockaway Former MGP Site

Rockaway Park, Queens, New York

HAZARDS

CONTROL MEASURES

visibility/reflective clothing
Implement proper traffic controls when working within public
road ROW

Overhead Hazards

Personnel will be required to wear hard hats that meet ANSI
Standard Z89.1;

All ground personnel will stay clear of suspended loads;

All equipment will be provided with guards, canopies or grills
to protect the operator from falling or flying objects; and

All overhead hazards will be identified prior to commencing
work operations.

Noise

Ear plugs or ear muffs.

Eye Injuries

Safety glasses meeting ANSI Standard Z87 will be worn.

Fire/Explosion

ABC type fire extinguishers shall be readily available; and
No smoking in work areas.

Non sparking tools in high VOCs/potentially explosive
atmospheres, and maintain well ventilated work area.

Electrocution

Equipment will be equipped with GFCI;

All electrical work will be conducted by a licensed electrician;
All equipment will stay a minimum of 15 feet from overhead
energized electrical lines (33 kV). This distance will increase
.4 inches for each 1 kV above 33 kV. 10 feet for 13kV line
and 5.5 feet for insulated 33kVline

Pinch/Cut/Smash

Cut resistant Kevlar work gloves will be worn when dealing
with sharp objects;

All hand and power tools will be maintained in safe condition;
and

Guards will be kept in place while using hand and power
tools.

Biological hazards

Be alert to the presence of biological hazards;

Wear insect repellent;

Follow procedures in Section 4.2.3 for tick bites;

HSS should be aware of on-site personnel with allergic
reactions in insect bites and stings.
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Phase of Work:

Tasks:

Activity Hazard Analysis For

Decontamination Operations
Rockaway Former MGP Site
Rockaway Park, Queens, New York

Decontamination

Steam Cleaning of Heavy Equipment/Vehicles
Dry Decontamination of Heavy Equipment/Vehicles

Decontamination of Sampling Equipment

HAZARDS CONTROL MEASURES

Chemical

Wear appropriate PPE per Table 6-1;

Practice contamination avoidance;

Follow proper decontamination procedures; and
Wash hands/face before eating, drinking or smoking,

Steam/Heat/Splashing

Use face shield and safety glasses or goggles;

Stay out of the splash/steam radius;

Do not direct steam at anyone;

Do not hold objects with your foot or hands and steam area

near it;

¢  Ensure that direction of spray minimizes spread of
constituents of concern;
Use shielding as necessary;

e  Pressure washer will be equipped with a dead man’s switch;
and

e  Use wand extenders.

Back Injuries

» Follow proper lifting techniques: lift with legs, keep load close
to the body, do not bend or twist with load, test load prior to
lift, get help for heavy or awkward loads, clear path.

e  Site personnel will be instructed on proper lifting techniques;
mechanical devices should be used to reduce manual handling
of materials; team lifting should be utilized if mechanical
devices are not available.

Vehicular Traffic *  Spotters will be used when backing up trucks and heavy
equipment and when moving equipment.
Noise *  Ear plugs or ear muffs,
Dropped Objects ¢ Steel toe boots meeting ANSI Standard Z41 will be worn.
Eye Injuries e  Safety glasses meeting ANSI Standard Z87 will be worn.
Fire/Explosion e  ABC type fire extinguishers shall be readily available; no
smoking in work area.
¢ No smoking within active decontamination areas.
Pinch/Cut/Smash e  Cut resistant Kevlar work gloves will be worn when dealing

with sharp objects;

All hand and power tools will be maintained in safe condition;
Guards will be kept in place while using hand and power
tools.
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Activity Hazard Analysis For
Decontamination Operations

Rockaway Former MGP Site

Rockaway Park, Queens, New York

HAZARDS

CONTROL MEASURES

Slips/Trips/Falls

Maintain site awareness and alertness to slip/trip/fall hazards;
Maintain good housekeeping;

Personnel will use caution when working on slopes, plastic, wet
or muddy areas, or oily areas;

Walk, do not run; and

Wear footwear with soles that grip.

Biological Hazards

e & & o |9 o

Be alert to the presence of biological hazards;

Wear insect repellent;

Follow procedures in Section 4.2.3 for tick bites;

ESS should be aware of on-site personnel with allergic
reactions in insect bites and stings.

Temperature Extremes

Drink plenty of fluids;
Train personnel of signs/symptoms of heat stress;
Monitor air temperatures when extreme weather conditions are

present;
Stay in visual and verbal contact with your buddy; and

Use Temperature Extremes Program (Appendices C and D).
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Activity Hazard Analysis For

Drilling Operations
Rockaway Former MGP Site

Rockaway Park, Queens, New York

Phase of Work: Drilling Operations

Tasks:

» Abandonment of existing wells
+ Installation of DNAPL recovery wells
« Well Development

HAZARDS

CONTROL MEASURES

Chemical

Wear appropriate PPE per Table 6-1;

Practice contamination avoidance;

Follow proper decontamination procedures; and
Wash hands/face before eating, drinking or smoking.

Hand and Power Tool Use

Equip all electrical equipment with GFCI’s;

Inspect all electrical equipment and tools prior to use;
Daily inspections will be performed;

Remove broken or damaged tools from service;

Use the tool for its intended purpose;

Use in accordance with manufacturer instructions; and
Tag and remove defective equipment.

Temperature Extremes
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Drink plenty of fluids;

Train personnel of signs/symptoms of heat stress;

Monitor air temperatures when extreme weather conditions are
present;

Stay in visual and verbal contact with your buddy; and

Use Temperature Extremes Program (Appendices C and D).

Back Injuries

Follow proper lifting techniques: lift with legs, keep load close
to the body, do not bend or twist with load, test load prior to
lift, get help for heavy or awkward loads, clear path.

Site personnel will be instructed on proper lifting techniques;
mechanical devices should be used to reduce manual handling
of materials; team lifting should be utilized if mechanical
devices are not available.

Vehicular Traffic

Spotters will be used when backing up trucks and heavy
equipment and when moving equipment.

Overhead Hazards

Personnel will be required to wear hard hats that meet ANSI
Standard Z89.1. All ground personnel will stay clear of
suspended loads. All equipment will be provided with guards,
canopies or grills to protect the operator from falling or flying
objects. All overheard hazards will be identified prior to
commencing work operations.

Dropped Objects

Spotters will be used when backing up trucks and heavy
equipment and when moving equipment.

Eye Injuries

Safety glasses meeting ANSI Standard Z87 will be worn.
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Activity Hazard Analysis For

Drilling Operations

Rockaway Former MGP Site

Rockaway Park, Queens, New York

HAZARDS

CONTROL MEASURES

Fire/Explosion

ABC type fire extinguishers shall be readily available; no
smoking in work area.

No smoking in restricted work areas

Non-sparking tools in high VOCs/potentially explosive
atmospheres, and maintain well ventilated work area.

Pinch/Cut/Smash

Cut resistant Kevlar work gloves will be worn when dealing
with sharp objects;

All hand and power tools will be maintained in safe condition;
Guards will be kept in place while using hand and power tools.

Biological Hazards

Be alert to the presence of biological hazards;

Wear insect repellent;

Follow procedures in Section 4.2.3 for tick bites;

ESS should be aware of on-site personnel with allergic
reactions in insect bites and stings,

Heavy Equipment

Ground personnel will stay clear of all suspended loads;
Spill and absorbent materials will be readily available; drip
pans, polyethylene sheeting or other means will be used for
secondary containment;

Ground personnel will stay out of the swing radius;

Eye contact with operators will be made before approaching
equipment;

Equipment will not be approached on blind sides; and

All equipment will be equipped with backup alarms.

Slips/Trips/Falls

Maintain site awareness and alertness to slip/trip/fall hazards;
Maintain good housekeeping;

Personnel will use caution when working on slopes, plastic, wet
or muddy areas, or oily areas;

Walk, do not run; and

Wear footwear with soles that grip.

Noise

Ear plugs or ear muffs for all jackhammer use.
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Activity Hazard Analysis For
Trenching Activities for Installation of Waterloo® Sheet Pile Barriers
Rockaway Former MGP Site
Rockaway Park, Queens, New York

Phase of Work: Trenching Activities for Installation of Waterloo® Sheet Pile Barriers

Tasks:
Excavation of material for creation of the trench

Stockpile and Segregation of trench material

Shoring and support of the trench

Trench safety and atmosphere monitoring

Backfill of the trench with stockpiled material not impacted with source
material

HAZARDS CONTROL MEASURES

Chemical Wear appropriate PPE per Table 6-1;

Perform air monitoring per Tables 7-1;

Practice contamination avoidance;

Follow proper decontamination procedures and
Wash hands/face before eating, drinking, or smoking.

Maintain site awareness and alertness to slip/trip/fall hazards;
Maintain good housekeeping;

Personnel will use caution when working on slopes, plastic,
wet or muddy areas, or oily areas;

Walk, do not run; and

Wear footwear with soles that grip.

Slips/trips/falls

Drink plenty of fluids;

Train personnel of signs/symptoms of heat/cold stress;
Monitor air temperatures when extreme weather conditions are
present;

Stay in visual and verbal contact with your buddy; and

Use Temperature Extremes program (Appendices C and D).

Temperature extremes

Daily inspections will be performed;

Remove broken or damaged tools from service;
Use the tool for its intended purpose; and

Use in accordance with manufacturer instructions.

Hand tool usage

Follow proper lifting techniques: lift with legs, keep load close
to the body, do not bend or twist with load, test load prior to
lift, get help for heavy or awkward loads, clear path.

e  Site personnel will be instructed on proper lifting techniques;
Mechanical devices should be used to reduce manual handling
of materials;

¢  Team lifting should be utilized if mechanical devices are no

available.

Back injuries

Vehicular Traffic *  Spotters will be used when backing up trucks and heavy
equipment and when moving equipment.
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Activity Hazard Analysis For
Trenching Activities for Installation of Waterloo® Sheet Pile Barriers

Rockaway Former MGP Site

Rockaway Park, Queens, New York

HAZARDS

CONTROL MEASURES

Overhead Hazards

Personnel will be required to wear hard hats that meet ANSI
Standard Z89.1;

All ground personnel will stay clear of suspended loads;

All equipment will be provided with guards, canopies or grills
to protect the operator from falling or flying objects; and

All overhead hazards will be identified prior to commencing
work operations.

Noise

Ear plugs or ear muffs.

Eye Injuries

Safety glasses meeting ANSI Standard Z87 will be worn.

Fire/Explosion

ABC type fire extinguishers shall be readily available; and
No smoking in work area.

Non sparking tools in high VOCs/potentially explosive
atmospheres and maintain well ventilated work area.

Electrocution

Equipment will be equipped with GFCI;

All electrical work will be conducted by a licensed electrician;
All equipment will stay a minimum of 15 feet from overhead
energized electrical lines (33 kV). This distance will increase
4 inches for each 1 kV above 33 kV. 10 feet for 13kV line
and 5.5 feet for insulated 33kVline,

Pinch/Cut/Smash

Cut resistant Kevlar work gloves will be worn when dealing
with sharp objects;

All hand and power tools will be maintained in safe condition;
and

Guards will be kept in place while using hand and power
tools.

Biological hazards

Be alert to the presence of biological hazards;

Wear insect repellent;

Follow procedures in Section 4.2.3 for tick bites;

HSS should be aware of on-site personnel with allergic
reactions in insect bites and stings.
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Phase of Work:

Tasks:

Activity Hazard Analysis For
Excavation of Shallow Excavation Areas

Rockaway Former MGP Site

Rockaway Park, Queens, New York

Excavation of Shallow Excavation Areas

» Installation of sheet piling to support shallow excavations
+ Benching for slope protection in the Shallow Excavation Areas

enclosure(s)

Erection, maintenance, relocation and removal of temporary fabric

Protect and support excavation areas in proximity to overhead utilities
Excavation of materials from Shallow Excavation Areas

Staging and Stockpiling Materials

Operations in proximity to overhead and underground utilities
Removal of subsurface obstructions

Backfill and compaction of Shallow Excavation Areas

HAZARDS

CONTROL MEASURES

Chemical

Wear appropriate PPE per Tabie 6-1;

Perform air monitoring per Tables 7-1;

Practice contamination avoidance;

Follow proper decontamination procedures; and
Wash hands/face before eating, drinking, or smoking,

Slips/trips/falls

Maintain site awareness and alertness to slip/trip/fall hazards;
Maintain good housekeeping;

Personnel will use caution when working on slopes, plastic,
wet or muddy areas, or oily areas;

Walk, do not run; and

Wear footwear with soles that grip.

Temperature extremes

Drink plenty of fluids;

Train personnel of signs/symptoms of heat/cold stress;
Monitor air temperatures when extreme weather conditions are
present;

Stay in visual and verbal contact with your buddy; and

Use Temperature Extremes program (Appendices C and D).

Hand tool usage

Daily inspections will be performed,;

Remove broken or damaged tools from service;
Use the tool for its intended purpose; and

Use in accordance with manufacturer instructions.

Back injuries

Follow proper lifting techniques: lift with legs, keep load close
to the body, do not bend or twist with load, test 1oad prior to
lift, get help for heavy or awkward loads, clear path.

Site personnel will be instructed on proper lifting techniques;
Mechanical devices should be used to reduce manual handling
of materials;

Team lifting should be utilized if mechanical devices are no
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Activity Hazard Analysis For
Excavation of Shallow Excavation Areas

Rockaway Former MGP Site

Rockaway Park, Queens, New York

HAZARDS

CONTROL MEASURES

available.

Vehicular Traffic

Spotters will be used when backing up trucks and heavy
equipment and when moving equipment.

Overhead Hazards

Personnel will be required to wear hard hats that meet ANSI
Standard Z89.1;

All ground personnel will stay clear of suspended loads;

All equipment will be provided with guards, canopies or grills
to protect the operator from falling or flying objects; and

All overhead hazards will be identified prior to commencing
work operations.

Noise

Ear plugs or ear muffs.

Eye Injuries

Safety glasses meeting ANSI Standard Z87 will be worn.

Fire/Explosion

ABC type fire extinguishers shall be readily available; and
No smoking in work area.

Non sparking tools in high VOCs/potentially explosive
atmospheres and maintain well ventilated work area.

Electrocution

Equipment will be equipped with GFCI;

All electrical work will be conducted by a licensed electrician;
All equipment will stay a minimum of 15 feet from overhead
energized electrical lines (33 kV). This distance will increase
4 inches for each 1 kV above 33 kV. 10 feet for 13kV line
and 5.5 feet for insulated 33kVline

Pinch/Cut/Smash

Cut resistant Kevlar work gloves will be worn when dealing
with sharp objects;

All hand and power tools will be maintained in safe condition;
and

Guards will be kept in place while using hand and power
tools.

Biological hazards

Be alert to the presence of biological hazards;

Wear insect repellent;

Follow procedures in Section 4.2.3 for tick bites;

HSS should be aware of on-site personnel] with allergic
reactions in insect bites and stings.
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Phase of Work:

Tasks:

Activity Hazard Analysis For

Site Wide Cap
Rockaway Former MGP Site

Rockaway Park, Queens, New York

Site Wide Cap

Excavation of materials to facilitate the site wide cap

Staging and Stockpiling Materials

Removal of subsurface obstructions

Operations in proximity to overhead and underground utilities
Construction of site wide cap

HAZARDS

CONTROL MEASURES

Chemical

Wear appropriate PPE per Table 6-1;

Perform air monitoring per Tables 7-1;

Practice contamination avoidance;

Follow proper decontamination procedures; and
Wash hands/face before eating, drinking, or smoking.

Slips/trips/falls
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Maintain site awareness and alertness to slip/trip/fall hazards;
Maintain good housekeeping;

Personnel will use caution when working on slopes, plastic,
wet or muddy areas, or oily areas;

Walk, do not run; and

Wear footwear with soles that grip.

Temperature extremes
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Drink plenty of fluids;

Train personnel of signs/symptoms of heat/cold stress;
Monitor air temperatures when extreme weather conditions are
present;

Stay in visual and verbal contact with your buddy; and

Use Temperature Extremes program (Appendices C and D).

Hand tool usage

Daily inspections will be performed;

Remove broken or damaged tools from service;
Use the tool for its intended purpose; and

Use in accordance with manufacturer instructions.

Back injuries

Follow proper lifting techniques: lift with legs, keep load close
to the body, do not bend or twist with load, test load prior to
lift, get help for heavy or awkward loads, clear path.

Site personnel will be instructed on proper lifting techniques;
Mechanical devices should be used to reduce manual handling
of materials;

Team lifting should be utilized if mechanical devices are no
available.

Vehicular Traffic

Spotters will be used when backing up trucks and heavy
equipment and when moving equipment.

Overhead Hazards

Personnel will be required to wear hard hats that meet ANSI
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Activity Hazard Analysis For

Site Wide Cap

Rockaway Former MGP Site

Rockaway Park, Queens, New York

HAZARDS

CONTROL MEASURES

Standard Z89.1;

All ground personnel will stay clear of suspended loads;

All equipment will be provided with guards, canopies or grills
to protect the operator from falling or flying objects; and

All overhead hazards will be identified prior to commencing
work operations.

Noise

Ear plugs or ear muffs.

Eye Injuries

Safety glasses meeting ANSI Standard Z87 will be worn.

Fire/Explosion

ABC type fire extinguishers shall be readily available; and
No smoking in work area.

Electrocution

Equipment will be equipped with GFCI;

All electrical work will be conducted by a licensed electrician;
All equipment will stay a minimum of 15 feet from overhead
energized electrical lines (33 kV). This distance will increase
.4 inches for each 1 kV above 33 kV. 10 feet for 13kV line
and 5.5 feet for insulated 33kVline

Pinch/Cut/Smash

Cut resistant Kevlar work gloves will be worn when dealing
with sharp objects;

All hand and power tools will be maintained in safe condition;
and

Guards will be kept in place while using hand and power
tools.

Biological hazards

Be alert to the presence of biological hazards;

Wear insect repellent;

Follow procedures in Section 4.2.3 for tick bites;

HSS should be aware of on-site personnel with ailergic
reactions in insect bites and stings.
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Activity Hazard Analysis For
Other Remediation Tasks
Rockaway Former MGP Site

Rockaway Park, Queens, New York

Phase of Work; Other Remediation Tasks

Tasks:
s Operation and Maintenance Tasks
» Disconnection, Capping and Sealing of former industrial piping
» Dewatering (if required}

HAZARDS CONTROL MEASURES

Chemical

Wear appropriate PPE per Table 6-1;

Perform air monitoring per Tables 7-1;

Practice contamination avoidance;

Follow proper decontamination procedures; and
Wash hands/face before eating, drinking, or smoking.

Slips/trips/falls Maintain site awareness and alertness to slip/trip/fall hazards;
Maintain good housekeeping;

Personnel will use caution when working on slopes, plastic,
wet or muddy areas, or oily areas;

Walk, do not run; and

Wear footwear with soles that grip.

Drink plenty of fluids;

Train personnel of signs/symptoms of heat/cold stress;
Monitor air temperatures when extreme weather conditions are
present;

Stay in visual and verbal contact with your buddy; and

Use Temperature Extremes program (Appendices C and D).

Temperature extremes

Hand tool usage Daily inspections will be performed;
Remove broken or damaged tools from service;
Use the tool for its intended purpose; and

Use in accordance with manufacturer instructions.

Follow proper lifting techniques: lift with legs, keep load close

to the body, do not bend or twist with load, test load prior to

lift, get help for heavy or awkward loads, clear path.

e  Site personnel will be instructed on proper lifting techniques;

e  Mechanical devices should be used to reduce manual handling
of materials;

¢  Team lifting should be utilized if mechanical devices are no

available.

Back injuries

Vehicular Traffic e  Spotters will be used when backing up trucks and heavy
equipment and when moving equipment.

Overhead Hazards e  Personnel will be required to wear hard hats that meet ANSI
Standard Z89.1;
e All ground personnel will stay clear of suspended loads;

Page 1 of 2




Activity Hazard Analysis For

Other Remediation Tasks
Rockaway Former MGP Site

Rockaway Park, Queens, New York

HAZARDS

CONTROL MEASURES

All equipment will be provided with guards, canopies or grills
to protect the operator from falling or flying objects; and |,
All overhead hazards will be identified prior to commencing
work operations.

Noise

Ear plugs or ear muffs,

Eye Injuries

Safety glasses meeting ANSI Standard Z87 will be worn.

Fire/Explosion

ABC type fire extinguishers shall be readily available; and
No smoking in work area.

Non sparking tools in high VOCs/potentially explosive
atmospheres and maintain well ventilated work area.

Electrocution

Equipment will be equipped with GFCI;

All electrical work will be conducted by a licensed electrician;
All equipment will stay a minimum of 15 feet from overhead
energized electrical lines (33 kV). This distance will increase
4 inches for each 1 kV above 33 kV. 10 feet for 13kV line
and 5.5 feet for insulated 33kVline

Pinch/Cut/Smagsh

Cut resistant Kevlar work gloves will be worn when dealing
with sharp objects;

All hand and power tools will be maintained in safe condition;
and

Guards will be kept in place while using hand and power
tools.

Biological hazards

Be alert to the presence of biological hazards;

Wear insect repellent;

Follow procedures in Section 4.2.3 for tick bites;

HSS should be aware of on-site personnel with allergic
reactions in insect bites and stings.
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Phase of Work:

Fasks:

e Soil Sampling

Activity Hazard Analysis For

Soil Sampling Activities
Rockaway Former MGP Site

Rockaway Park, Queens, New York

Soil Sampling Activities

e Waste Characterization Sampling
¢ Pre-Characterization Soil Sampling

HAZARDS

CONTROL MEASURES

Chemical

Wear appropriate PPE per Table 6-1;

Perform air monitoring per Tables 7-1;

Practice contamination avoidance;

Follow proper decontamination procedures; and
Wash hands/face before eating, drinking or smoking.

Temperature Extremes

Drink plenty of fluids;

Train personnel of signs/symptoms of heat stress;

Monitor air temperatures when extreme weather conditions are
present;

Stay in visual and verbal contact with your buddy; and

Use Temperature Extremes Program (Appendices C and D).

Back Injuries

Do not overexert when using sampling tools;

Follow proper lifting techniques: lift with legs, keep load close
to the body, do not bend or twist with load, test load prior to
lift, get help for heavy or awkward loads, clear path.

Site personnel will be instructed on proper lifting techniques;
mechanical devices should be used to reduce manual handling
of materials; team lifting should be utilized if mechanical
devices are not available.

Vehicular Traffic

Spotters will be used when backing up trucks and heavy
equipment and when moving equipment.

Noise

Ear plugs or ear muffs.

Dropped Objects

Steel toe boots meeting ANSI Standard Z41 will be worn.

Eye Injuries

Safety glasses meeting ANSI Standard Z87 will be worn.

Heavy Equipment

e o |® & g

Ground personnel will stay clear of all suspended loads;
Spill and absorbent materials will be readily available; drip
pans, polyethylene sheeting or other means will be used for
secondary containment;

Ground personnel will stay out of the swing radius;

Eye contact with operators will be made before approaching
equipment;

Equipment will not be approached on blind sides; and

All equipment will be equipped with backup alarms.

Slips/Trips/Falls

Maintain site awareness and alertness to slip/trip/fall hazards;
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Activity Hazard Analysis For
Soil Sampling Activities
Rockaway Former MGP Site

Rockaway Park, Queens, New York

HAZARDS CONTROL MEASURES

e  Maintain good housekeeping;

Personnel will use caution when working on slopes, plastic, wet
or muddy areas, or oily areas;

Walk, do not run; and

Wear footwear with soles that grip.

Be alert to the presence of biological hazards;

Wear insect repellent;

Follow procedures in Section 4.2.3 for tick bites;

ESS should be aware of on-site personnel with allergic
reactions in insect bites and stings.

Biological Hazards
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Phase of Work:

Tasks:

Activity Hazard Analysis For

Ground Water Sampling Activities
Rockaway Former MGP Site
Rockaway Park, Queens, New York

Ground Water Sampling Activities

» Monitoring Well Sampling

HAZARDS

CONTROL MEASURES

Chemical

Wear appropriate PPE per Table 6-1;

Practice contamination avoidance;

Follow proper decontamination procedures; and
Wash hands/face before eating, drinking or smoking.

Injury/Exposure of
Worker’s Eyes, Face,
Hands, Skin due to
Pressure, Bursting of Lines
and Backspray During
Pumping

PPE and air monitoring as per the EHS Plan;

Proper operation of each type of system (i.e., hookup, pressure
regulation, flowrate and work practices} by an experienced
pump operator (e.g., plastic sheeting); and

Use splashshield around pressure hookups to minimize worker
exposure to groundwater/oil.

Releases

Place all liquid transfer equipment on double lined plastic areas
during work with a bermed area according to the work plan.

Temperature Extremes

Drink plenty of fluids;

Train personnel of signs/symptoms of heat stress;

Monitor air temperatures when extreme weather conditions are
present;

Stay in visual and verbal contact with your buddy; and

Use Temperature Extremes Program (Appendices C and D).

Back Injuries

Follow proper lifting techniques: lift with legs, keep load close
to the body, do not bend or twist with load, test load prior to
lift, get help for heavy or awkward loads, clear path.

Site personnel will be instructed on proper lifting techniques;
mechanical devices should be used to reduce manual handling
of materials; team lifting should be utilized if mechanical
devices are not available.

Dropped Objects

Steel toe boots meeting ANSI Standard Z41 will be worn.

Pinch/Cut/Smash

Cut resistant Kevlar work gloves will be worn when dealing
with sharp objects;

All hand and power tools will be maintained in safe condition;
Guards will be kept in place while using hand and power
tools,

Biological Hazards

Be alert to the presence of biological hazards;

Wear insect repellent;

Follow procedures in Section 4.2.3 for tick bites;

ESS should be aware of on-site personnel with allergic
reactions in insect bites and stings.
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Activity Hazard Analysis For
Ground Water Sampling Activities

Rockaway Former MGP Site

Rockaway Park, Queens, New York

HAZARDS

CONTROL MEASURES

Hand and Power Tool Use

Equip all electrical equipment with GFCI’s;

Inspect all electrical equipment and tools prior to use;
Daily inspections will be performed,;

Remove broken or damaged tools from service;

Use the tool for its intended purpose;

Use in accordance with manufacturer instructions; and
Tag and remove defective equipment,

Slips/Trips/Falls

Maintain site awareness and alertness to slip/trip/fall hazards;
Maintain good housekeeping;

Personnel will use caution when working on slopes, plastic, wet
or muddy areas, or oily areas;

Walk, do not run; and

Wear footwear with soles that grip.

Page 2 of 2




APPENDIX F

PERSONAL PROTECTIVE EQUIPMENT (PPE)
PROGRAM: SELECTION AND USE



PERSONAL PROTECTIVE EQUIPMENT (PPE) PROGRAM: SELECTION AND USE

1.0 PURPOSE

This program has been written to help the worker choose the correct Personal Protective
Equipment (PPE) for the job. Familiarity with the different levels of protection (A, B, C and D)
will help speed up the selection process. Careful selection and use of adequate PPE should
protect the respiratory system, skin, eyes, face, hands, feet, head, body and hearing. Posillico
employees may work at a variety of job sites and locations which may require different types of
protective equipment. Client specific requirements will always be adhered to. Posillico will
supply all PPE or reimburse the employee for the costs of PPE if the PPE is required as part of
the project.

2.0 SCOPE

This program establishes criteria for the selection, use, donning and doffing, inspection,
maintenance, storage, decontamination of PPE, and evaluation. This information is general, and
specific PPE use should be included in the site-specific health and safety plan (SSHSP) prepared
for each project.

3.0 OSHA REQUIREMENTS (29 CFR 1910.120)

A written personal protective equipment program, which is part of the employer's safety and
health program and also part of the site-specific health and safety plan shall be established. The
PPE program shall address the elements listed below.

PPE selection based upon site hazards;

PPE use and limitations of the equipment;

Work mission duration;

PPE Maintenance and storage;

PPE decontamination and disposal;

PPE training and proper fitting;

PPE domning and doffing procedures;

PPE inspection procedures prior to, during and after use;
Evaluation of the effectiveness of the PPE program; and
Limitations during temperature extremes, heat stress, and other appropriate medical
considerations.

OSHA Standard 29 CFR 1910.132 requires employers to assess the employer's workplace and
determine if hazards are present that necessitate the use of personal protective equipment (PPE).
This assessment must be certified in writing and documented. Due to the variety of job sites and
situations that Posillico personnel may be involved in, it is important that Posillico maintain a
consistent approach in complying with health and safety procedures. The project manager and/or
site supervisor are responsible for ensuring that all personnel wear the appropriate PPE. Failure
to comply with these requirements may result in disciplinary action. Employee safety is a
paramount concern for all Posillico managers and employees. We all must make every effort to
protect ourselves and each other from harm.



These procedures will now require the following:

1.

Protective footwear must be worn by all field personnel working in the field. Footwear
must at a minimum include steel toe and shank protection. Posillico will reimburse
employees up to $90 for the purchase of protective footwear which must be dedicated
for work. Protective footwear must meet ANSI Z41-1991. Additionally, chemical
protective footwear may also be required if the potential for contaminated materials
exists. This type of protection will be required on a site-specific basis.

Eye protection must be worn by all field personnel during all sampling activities, stack
sampling, and inside manufacturing facilities. Eye protection must include side shields.
Prescription lenses worn as eye protection and other protective eyewear must meet
ANSI Z87.1.

Hardhats are to be worn by all field personnel when in the field. New hardhats must
meet ANSI Z89.

Hand protection is to be worn on a site-specific basis. The hand protection must be
selected based on the chemical hazards expected to be encountered. Posillico maintains
a stock of a variety of gloves including:

Best: Nitrile N-Dey
PVvC
Vinyl
Solvex, Nitrile
Leather Work Gloves

Additionally, nitrile coated Kevlar gloves or other types of puncture resistant gloves are
to be worn by all personnel working with or cleaning glass impingers. Manufacturers
that supply these gloves include Ansell, Edmont, Jomac and Wells Lamont. Insulated
electrical gloves with outer leather gloves is required when working around high-
voltage systems.

Posillico is responsible for supplying all personal protective equipment required for
Posillico's projects

4.0 WORK MISSION DURATION

Before donning any PPE ensembles, workers will estimate their anticipated work duration.
There are several limiting factors that affect the length of work time. These factors must be

addressed:
e Air supply consumption
e Permeation and penetration of the Chemical Protective Clothing/ensemble;
¢ Ambient temperature; and
¢ Coolant supply (ice or chilled area to keep the worker's body temperature at a normal

temperature).



5.0 LEVEL OF PROTECTION

The following section describes the different levels of protection (A through D). Each level is
described in the following manner: the protection provided; when this particular level of
protection should be used; recommended and optional equipment; and, any limiting criteria.

1. Level A

a. Protection provided:

Level A provides the highest available level of respiratory, skin and eye
protection.

b. Should be used when:

The chemical substance has been identified and requires the highest level of
protection for skin, eyes, and the respiratory system based on any of the
following circumstances;

Measured (or potential for) high concentration of atmospheric vapors, gases or
particulates;

Site operations and work functions involving a high potential for splash,
immersion, or exposure to unexpected vapors, gases or particulates of
materials that are harmful to skin or capable of being absorbed through intact
skin;

Substances with a high degree of hazard to the skin are known or suspected to
be present, and skin contact is possible;

The Operations must be conducted in confined, poorly ventilated areas until
absence of conditions requiring Level A protection is determined.

¢. Recommended equipment:

Pressure-demand, full facepiece SCBA or pressure-demand supplied-air
respirator with escape SCBA;

Fully-encapsulating, chemical-resistant suit (pressure-tested immediately
before use);

Inner chemical-resistant suit;

Inner chemical-resistant gloves;

Chemical-resistant safety boots/shoes;

High Visibility/Reflective Clothing (e.g., light-weight workers Vests)
Two-way radio communications,

Optional equipment:

Cooling unit;

Coveralls;

Long cotton underwear;

Hard hat; and

Disposable gloves and boot covers.



e. Limiting criteria:

Fully encapsulating suit material must be compatible with the substances
involved.

2. Level B

a. Protection provided:

The same level of respiratory protection, but less skin protection than Level A,

b. Should be used when:

The type and atmospheric concentration of substances have been identified
and require a high level of respiratory protection, but less skin protection.
This involves atmospheres with IDLH concentrations of specific substances
that do not represent a severe skin hazard, or that do not meet the criteria for
use of air purifying respirators;

Atmospheres contain less than 19.5% oxygen; and

Presence of incompletely identified vapors or gases indicated by direct-
reading organic vapor detection instrument, but vapors and gases are not
suspected of containing high levels of chemicals harmful to skin or capable of
being absorbed through the intact skin.

¢. Recommended equipment:

Pressure-demand, full facepiece SCBA or pressure-demand supplied-air
respirator with escape SCBA;

Chemical-resistant clothing (overalls and long-sleeved jacket; hooded, one- or
two-piece chemical splash suit; disposable chemical-resistant one-piece suit);
Inner and outer chemical-resistant gloves;

Chemical-resistant safety boots/shoes;

Hard hat;

High Visibility/Reflective Clothing (e.g., light-weight workers Vests)
Two-way radio communications,

d. Optional equipment:

Coveralls;

Disposable boot covers;
Face shield; and

Long cotton underwear.



e. Limiting criteria:

o Use only when the vapors or gases present are not suspected of containing
high concentrations of chemicals that are harmful to skin or capable of being
absorbed through the intact skin.

s Use only when it is highly unlikely that the work being done will generate
either high concentrations of vapors, gases or splashes of material that will
affect the exposed skin.

3. LevelC
a. Protection provided:

o Tevel C provides the same level of skin protection as Level B, but a lower
level of respiratory protection.

b. Should be used when:

o The atmospheric contaminants, liquid splashes, or other direct contact will not
adversely affect any exposed skin;

e The types of air contaminants have been identified, concentrations measured,
and a canister/ cartridge is available that can remove the contaminant; and

o All criteria for the use of air-purifying respirators are met.

c. Recommended equipment:

Full facepiece or half facepiece air-purifying negative pressure respirator;
Chemical-resistant clothing;

Inner and outer chemical-resistant gloves;

Chemical-resistant safety boots and shoes;

Disposable boot covers;

Hard hat;

High Visibility/Reflective Clothing (e.g., light weight workers Vests)
Two-way radio communications.

d. Optional equipment:

e (Coveralls;

e Face shield;

* Escape bottle; and

¢ Long cotton underwear.

e. Limiting criteria:

¢ Atmospheric concentration of chemicals must not exceed IDLH levels; and
e The atmosphere must contain at least 19.5% oxygen.



P

4, Level D
a. Protection provided:
» No respirator protection and minimal skin protection.
b. Should be used when:
o The atmosphere contains no known hazard; and
¢ Work functions preclude splashes, immersion, or the potential for unexpected

inhalation of or contact with hazardous levels of any chemicals.

c. Recommended equipment:

e Coveralls;

* Safety boots/shoes;

¢ Safety glasses or chemical splash goggles;

» High Visibility/Reflective Clothing (e.g., light weight workers Vests)
e Hardhat.

d. Optional equipment:
e Gloves;
¢ Escape bottle; and
¢ Face shield.

e. Limiting criteria:

» The atmosphere must contain at least 19.5% oxygen.

6.0 LEVEL OF PROTECTION UTILIZED

Due to the nature of our work, it can be reasonably expected that personnel will not be
performing any work that will require the use of Level A protection. Posillico will not directly
undertake assignments and Posillico does not generally train or equip its personnel to handle
circumstances involving Level A protection. If Posillico is working on a site and Level A is
deemed necessary, the work will be subcontracted to a qualified firm. Posillico personnel should
not directly undertake these tasks.

Sites where Posillico is working often require the use of Level C or D, with Level B equipment
available on-site for emergency rescue. Any questions concerning the level of protection
necessary to complete a certain task will be directed to the Health and Safety Assessment

Division before setting up the job.



7.0 TYPES OF PPE TO BE POTENTIALLY UTILIZED BY POSILLICO

The following list contains types of PPE utilized by Posillico and their uses on the job, as they
may apply to a specific site.

1. Respiratory Equipment:
a. SCBAs:

e Used for emergency rescue and exposures greater than maximum use
concentration limits set for canister/cartridge type negative pressure
respirators.

b. Supplied-air respirators:
®» MSA Premaire system,
c. Negative pressure respirators:

* Half face and full face, used for exposure to certain types of acid gases,
organic vapors and particulates not greater than the canister/cartridge
maximum use concentration limit.

2. Chemical protective apparel suits:

a. Polycoated Tyvek, Saranex, Chemrel and Tyvek (porous). Provide protection
against certain liquid chemicals.

¢ Tyvek provides protection against particulates only.
b. Fire/flame retardant coveralls:
e Provide protection against flash fires.
3. Insulated clothing (Provides protection against exposure to the cold:
a. Chemical resistant gloves:
» Provide protection for the hands against chemical splashes.
b. Disposable boot covers:

¢ Protect safety boots from contamination and feet from contact with
chemicals.

4.  Eye protection:
a. Safety glasses and chemical splash goggles.

¢ Safety glasses protect the eyes against large particles and projectiles.
7
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10.

» Chemical splash goggles protect the eyes against vaporized chemicals,
splashes, large particles, and projectiles.

b. Vented goggles do not provide protection against vapors and are not adequate
for splashes, as material may seep inside the goggles.

Hard hat:

a. Provides protection against blows to the head. When wom with a liner,
provides protection against the cold.

Construction safety boots:

a. Steel-toe and shank construction boots with chemically resistant soles protect
the feet from heavy and sharp objects, and contact with chemicals.

Safety harnesses and lifelines:

a. Enable the individual to work in elevated areas or enter confined spaces to
prevent falls and aid in rescue.

Hearing protection:

a. Provides protection against physiological damage and psychological effects.
Canvas work gloves:

a. Provide protection for the hands against abrasions and slivers.

High Visibility/Reflective Clothing (e.g., light weight workers Vests)

a. High Visibility/Reflective Clothing protects each worker by making them more
visible during mob/demob, site preparation, and remedial operations, which will

help to avoid incidences and accidents (e.g., personnel being struck by equipment,
tools, vehicles, etc.) at the site.

8.0 SELECTION OF CHEMICALLY PROTECTIVE CLOTHING

1. Chemically-protective clothing (CPC) will be chosen in the following manner:

a.

b.

Determine what chemicals are present on the site.

CPC chosen must be resistant to permeation, degradation and penetration of the
chemical(s).

¢ Permeation - Process by which a chemical dissolves in and/or moves through
a protective clothing material on a molecular level.



C.

® Degradation - The loss of or change in the fabric's chemical resistance or
physical properties due to exposure to chemicals, use or ambient conditions
{(e.g., sunlight).

* Penetration - The movement of chemicals through zippers, stitched seams or
imperfections (e.g., pinholes) in CPC.

¢. Review manufacturer's permeation data to determine the performance
characteristics of the material to the specific chemical.

d. Select CPC that protects against the greatest range of chemicals on the site
and has the longest breakthrough time.

e. Discuss choice of CPC with the Health and Safety division prior to setting
up the job.

9.0 DONNING AND DOFFING PROCEDURES

The following procedures will be used by Posillico employees and Posillico subcontractors for
donning and doffing PPE at protection Levels B and C. Donning and doffing will be performed
with the assistance of an individual(s) located in the Support Zone and Contamination Reduction
Zone, respectively. This individual will help the worker tape up and adjust PPE for proper fit, as
well as remove PPE after decontamination.

1. Donning PPE

a. Inspect the clothing and respirator before donning.

b. Unzip the suit.

c. Step into the legs of the suit, slipping the feet through the legs. Push arms
through the sleeves,

d. Pull leg cuffs over the feet.

e¢. Put on chemical-resistant safety boots over the feet. Tape the leg cuff over the
tops of the boots.

f.  Pull over chemical-resistant boot covers and tape over the leg cuff.

g. If suit contains protective feet, wear chemical-resistant safety boots inside the suit
with chemical-resistant boot covers over the suit and taped securely to the leg.

a. If wearing a SCBA, don the facepiece and adjust it to be secure, but comfortable.
Do not connect the breathing hose. Open valve on the air tank.

b. If wearing a negative pressure respirator, pull hood over the head and perform
positive and negative pressure facepiece seal test (procedures are written in the
Posillico's Respiratory Protection Program).

¢. Pull on chemical protective inner gloves,

9



d. Pull on chemical protective outer gloves and tape securely to the sleeve of the
suit.

e. Securely tape the suit to protect all exposed skin around the neck area, and if
wearing a full facepiece, tape around the edge of the hood-to-facepiece junction.

f. Put on hardhat, if needed, and tape securely on top of head so that the hard hat
does not slide off.

2. Dofting PPE

a. Doffing of PPE will not take place until the individual has been properly
decontaminated by a suitably attired assistant. Both the worker and assistant will
make every effort to avoid any direct contact with the outside of the suit.

b. If the individual is wearing a SCBA, the hose connection to the diaphragm will be
disconnected, leaving the facepiece on the wearer. The remainder of the unit will

be removed and decontaminated before proceeding further.

c. If the individual is wearing a half-face or full-face negative pressure respirator,
she/he will be instructed to leave it on until the doffing procedure is complete.

NOTE: Decontamination is to be performed in accordance with the Site-Specific Health and
Safety Plan for the site.

10.0 DECONTAMINATION OF PPE

Whenever possible, disposable PPE will be used on-site. Disposable PPE includes the
following:

e Chemical protective suits;
e Gloves; and
e Chemical protective boot covers.

After decontaminating the worker, PPE is disposed of on-site in labeled disposal containers.
Complete procedures for the decontamination, cleaning, inspection, maintenance and storage of
respiratory equipment is covered under Posillico’s Respiratory Protection Program. All PPE
must be cleaned and properly stored. If Posillico-owned PPE cannot be cleaned or disinfected or
is damaged it will be replaced by Posillico.

11.0 INSPECTION OF PPE

PPE will be inspected prior to, during and after each use according to the procedure outlined
below.

1. Prior to use (Reusable and Disposable PPE):
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Through reviewing available literature, determine that the clothing material is
correct for the task.

Visually inspect for:

Imperfect seams;
Non-uniform coatings;
Tears or holes; and
Malfunctioning closures.

Hold up to the light and check for pinholes (inflate gloves and check for leaks).
Flex and check for:

e (racks; and
o Shelf deterioration.

If previously used, check for:

Discoloration;

Swelling;

Stiffness and cracking; and
Holes and tears.

During use (Reusable and Disposable PPE), check for:

o pe op

Evidence of chemical attack.

Discoloration, swelling, stiffening, softening and/or cracking.
Tears.

Punctures.

Seam discontinuities.

Note: Report any sense of breakthrough to the Health and Safety Assessment Division.
Medical monitoring may be necessary to determine the extent of exposure.

3.
a.
b.
C.
d.
e.
Note:

After use (Reusable PPE), check for:

Malfunctioning parts.
Evidence of chemical attack.
Punctures.

Tears.

Cracks.

Posillico's Respirator Protection Program addresses complete inspection

procedures and will be consulted for inspection of all respiratory equipment.
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120 MAINTENANCE AND STORAGE OF PPE

PPE, other than respiratory equipment (covered under Posillico's Respiratory Protection
Program), will be maintained and stored in accordance with the manufacturer's recommendations
at a minimum to prevent damage due to exposure to dust, moisture, sunlight, chemicals,
temperature extremes and sudden impact.

PPE will be stored in Field Operations Equipment bags. Before and after each use, the PPE will
be inspected to determine whether or not it is still "field worthy". Any PPE found to be defective
will be reported to the Health and Safety Assessment Division and either discarded or repaired,
as appropriate. Under no circumstances will defective PPE be used in the field.

1. The Health and Safety Assessment Division will periodically inspect PPE issued for
individual use.

a. Unless the equipment can be repaired, any PPE found to be defective will be
removed from service and discarded immediately.

b. Repairable PPE will be tagged, returned to the Facility Manager and sent out for
repair.

13.0 TRAINING

Posillico will provide the proper equipment to employees and train them on the proper use. Ata
minimum, each employee using PPE must know:

¢  When PPE is necessary

e What PPE is necessary and which PPE has been selected for each process the employee
operates

How to properly put on, take off, adjust and wear PPE

The limitations of PPE

How to determine if PPE is no longer effective or is damaged

How to get replacement PPE

How to properly care for, maintain, store and dispose of PPE

After employees have been trained, periodic assessment of the process/equipment will be
conducted ensure that the PPE is adequate and training is appropriate.

Retraining employees will occur whenever:

e  Changes in the workplace render the previous training obsolete

e Changes in the type of PPE render previous training obsolete

» Employer observed inadequacies in an employee’s knowledge or use of assigned PPE
indicates that an employee has not retained the necessary understanding or skill

Posillico verifies that each employee who is required to use PPE has received and understood the

required training. Training is confirmed by written certification which included the employee
name, the dates of training, and the certification subject.
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14.0 EVALUATION OF PPE PROGRAM

Posillico’s Personal Protection Equipment Program will be reviewed annually by the Health and
Safety Assessment Division. Any program deficiencies that are identified by a Posillico
employee will be reported to the Health and Safety Assessment Division, so that changes will be
made immediately. All employees affected by the change(s) will be notified in writing.

Review of the PPE Program will include, but not be limited to, the following:

Accident and illness experience on various job sites.

Type and degree of exposure.

Adequacy of equipment selection process.

Degree of fulfillment of program objectives.

Employee acceptance.

Coordination with overall health and safety program elements.
Recommendations for program improvements and modifications.
Adequacy of program records.

15.0 EMPLOYEE OWNED EQUIPMENT

Posillico does not allow the use of employee-owned equipment on job sites.
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MONITORING INSTRUMENTS: USE, CARE, AND CALIBRATION

1.0 INTRODUCTION

Prior to beginning any work at Posillico sites, a preliminary site evaluation must be conducted to
identify the hazards or suspected hazards of the site. Through area and personal monitoring with
direct-reading instruments and personal sampling pumps, hazardous conditions can be evaluated,
and the proper level of protection chosen for the specific type of work activity. Monitoring
equipment used by Posillico personnel includes the following: Oxygen/Combustible Gas Meters
(CGM); Organic Vapor Analyzers (OVA); Photoionization Detectors (PID); Personal Sampling
Pumps; and, Colorimetric Tubes. This program contains a description of each type of monitoring
equipment; hazards for which it can be used to monitor; Applications; Care and Maintenance;
Limitations; and, Calibration.

2.0 SCOPE

This program covers the use, application, care and maintenance, limitations and calibration of
CGMs, OVAs, PIDs, Personal Sampling Pumps and Colorimetric Tubes used by Posillico
employees in hazardous materials operations. Posillico employees engaged in activities involving
hazardous materials includes the Hazardous Waste Division and the Air Division.

3.0 INSTRUMENTATION

1. Photoionization Detectors (PIDs)

Introduction

PIDs measure a variety of gases in many industrial, as well as hazardous material,
operations. These analyzers employ the principle of photoionization, which is the absorption
of ultraviolet light by molecules, for detection.

The sensor consists of a sealed ultraviolet light. The energy ionizes many trace species
(particularly organics) but does not ionize the major components of air, such as O,, N, CO,
CO,, or H;O. A chamber adjacent to the ultraviolet source contains a pair of electrodes.
When a positive potential is applied to one electrode, the field created drives any ions, which
are formed by absorption of the UV light, to the collector electrode, where the current
(proportional to the concentration) is measured.

To minimize absorption of various sample gases, the ion chamber is made up of an inert
fluorocarbon material, located at the sampling point, and a rapid flow of sampling gas is
maintained through the small ion chamber volume.

The analyzer will operate either from a rechargeable battery for up to 10 hours, or
continuously from the AC battery charger.

The useful linear range of the instrument is from a fraction of a part per million to about
2000 PPM.. A Summary of relative FID responses can be found in Attachment B.
Calibration logs are in Attachment A.
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Theory

Posillico utilizes the MiniRAE meter or equivalent as its PID. The MiniRAE is a portable,
non-specific vapor/gas detector. The MiniRAE employs the principle of photoionization to
detect a variety of chemical compounds, both organic and inorganic,

The MiniRAE contains an ultraviolet light source within its sensor chamber. Ambient air is
drawn into the chamber with the aid of a small fan or positive displacement pump. If the
ionization potential (IP) of any contaminant present in the ambient air is equal to or lower
than the energy of the UV light source, ionization will take place, causing a deflection in the
meter.

Response time for the MiniRAE is approximately 90% at 3 seconds. The meter reading is
expressed in parts per million (PPM) relative to the calibration gas. All readings must be
stated as equivalent readings that depend on the calibration gas being used to calibrate the
MiniRAE. The calibration gas used is Isobutylene. Formerly, benzene was used as the
calibration gas, but due to its hazard it is no longer used. Isobutylene, used as an equivalent
in place of benzene, allows the instrument to provide results in benzene equivalents.

A list of IPs for various gases is provided in the latest edition of the NIOSH Pocket Guide to
Chernical Hazards.

Basic Operation of the MiniRAE

A sample of air is drawn through a chamber and an ultraviolet light causes certain
contaminants present to be broken apart into positive and negative charged particles. These
charged particles are passed between electrodes and converted into an electrical impulse
displayed on the readout.

Field Applications/Limitations

a.  The MiniRAE will only detect organic materials with an ionization potential less than
10.2eV.

b. Tt is a non-specific detection device, but provides continuous information on airborne
concentrations.

¢. It will not respond equally to all contaminants, and does not detect methane.

d.  High humidity will cause the instrument to give lower readings than the actual
airborne concentration.

€. Transfer of the instrument from a cold to a warm environment may cause
condensation to form on the UV light source window, causing erroneous results,

f.  The readout may also be affected by electrical power lines or power transformers.

g.  Total concentrations are relative to the calibration gas used (isobutylene). Therefore,
frue concentrations cannot be identified. And, while the instrument scale reads 0-2000
ppm, response is linear (to isobutylene) from 0-600 ppm.
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h.  Wind speeds of greater than 3 mph may affect the pump and readings, depending on
the position of the probe relative to wind direction.
Calibration Procedure

Calibration Checklist: MiniRAE; Span gas (HNu Manufactured); Regulator; Tygon tubing.

Cleaning and Calibration Checklist: Same materials as above; MiniRAE cleaning
compound; Fine screwdrivers, flat and Phillips head; Sonnicator; Drying/Toaster oven.

Inventory Items: Battery; Lamp; ION chamber; O-Rings; Screws.

a.

Obtain calibration gas, Isobutylene at Span 9.8 with 10.2 eV, manufactured by

Connect the calibration gas to the end of the probe extension. Open the gas flow valve.

Turn the selection knob to the 0-200 range and observe the meter needle. The
concentration should read the same as that listed on the cylinder. If not, the span
should be adjusted until the meter reads accurately.

The above procedure can be used until the span reading is approximately 5. At this
time, the meter needs to be cleaned and internally calibrated. See Step 5.

For cleaning and internal calibration:

Disassemble the probe, carefully removing the lamp.
Clean the lamp.
Clean the ION chamber and probe extension.

Remove the instrument from its housing to expose the calibration screw, located
on the side of the instrument.

Once the probe parts have cooled (assuming it has been used), assemble the probe
and connect it to the instrument.

Connect the calibration gas to the end of the probe extension and open the gas
flow.

Turn the selection knob to the 0-200 range and observe the needle. The
concentration should read the same as the concentration listed on the cylinder. If
not, then the calibration screw must be adjusted with a fine screwdriver.

Maintenance and Calibration Records

a.

Protect the instrument from excessive abuse, such as moisture, shock, vibration, etc.



b. Maintenance and calibration records will be recorded in a logbook specific to the
MiniRAE meter. See PID Calibration Log in Attachment A.
Troubleshooting

Below are some points that should be considered if the instrument is not running

appropriately:

a.  Check the battery condition. Recharge it if necessary.

b.  If unstable readings are obtained, a faulty probe cable or electrical connection could be
the problem. To check this, hold the probe normally and flex the cable firmly. Watch
the meter needle for fluctuations as the cable is flexed. Individual wires in the readout
can be checked in a similar way.

¢.  Check the coaxial connector on the amplifier board in the probe for any separation.

d.  Determine whether or not the meter is being used in close proximity to AC power
lines or power transformers. This can cause the instrument to read erroneously. To
check for this interference, zero the instrument in an electrically quiet area in the
standby position, and then move the instrument into the area in question. If AC pick-
up is a problem in the area, then the meter will indicate the magnitude of the problem.

e. No response on any setting may mean that the meter movement is broken. Tip the
instrument from side-to-side. The needle should move freely and return to zero.

f.  No response may mean that the electrical connection to the meter is broken. Check all
wires leading to the meter and clean the contacts of the quick-disconnects.

g.  No response may mean that the battery is completely dead. Disconnect the battery and
check the voltage with a volt-ohm meter. Also check the 2-amp fuse.

h. I the meter responds in the BATT CHK mode, but reads zero or near zero for all other

modes, the power supply may be defective.
¢ Replace the power supply.
¢ Check the input signal connection, which may be broken in the probe or readout.

e Check the input connector on the printed circuit board inside the probe. It should
be firmly pressed down.

e Check the components on the backside of the circuit board. All connections should
be solid and no wires should touch any other object.

e Check all wires in the readout for solid connections.

When the instrument responds appropriately in the "BATT CHK" and "STANDBY"
positions, but not in the measuring mode, check to see that the light source is on.



j- If the instrument responds correctly in all settings, but the signal is lower than
expected:

*  Check the span setting.
»  Clean the window of the light source.
®  Check the fan for proper insertion,

k.  If the instrument response is slow and/or not reproducible, either the fan is operating
improperly (check the fan voltage), or the instrument needs to be recalibrated.

l. A low battery indication comes on if the battery charge is low. It will also come on if
the ionization voltage is too high.,

2. Flame Ionization Detector

Introduction

The Flame Ionization Detector (FID) is a sensitive instrument designed to measure trace
quantities of organic materials in air. It is essentially a flame ionization detector such as that
utilized in laboratory gas chromatographs and has similar analytical capabilities, The FID is
an almost universal detector for organic compounds with the sensitivity to measure in parts
per million range in the presence of atmospheric moisture, nitrogen oxides, carbon
monoxide and carbon dioxide.

The instrument has broad application since it has a chemically resistant air sampling system
and can be readily calibrated to measure almost all organic vapors. Designed for use as a
portable survey instrument, it can also be readily adapted to fixed remote monitoring or
mobile installations. It is ideal for the determination of many organic air pollutants and for
monitoring the air in potentially contaminated areas.

Theory

The FID analyzer is designed to detect and measure hazardous organic vapors and gases
found in most industries. It has broad application since it has a chemically resistant sampling
system and can be calibrated to almost all organic vapors. It can provide accurate indication
of gas concentration. While designed as a lightweight portable instrument, it can be
permanently installed to monitor a fixed point.

The instrument utilizes the principle of hydrogen flame ionization for detection and
measurement of organic vapors. The instrument measures organic vapor concentration by
producing a response to an unknown sample, which can be related to a gas of known
composition to which the instrument has previously been calibrated. During normal survey
mode operation, a continuous sample is drawn into the probe and transmitted to the detector
chamber by an internal pumping system.

The sample stream is metered and passed through particle filters before reaching the
detector chamber. Inside the detector chamber, the sample is exposed to a hydrogen flame
which ionizes the organic vapors. When most organic vapors burn, they leave positively
charged carbon-containing ions. An electric field drives the ions to a collecting electrode. As
the positive ions are collected, a current corresponding to the collection rate is generated.
This current is measured with a linear electrometer preamplifier which has an output signal
proportional to the ionization current. A signal-conditioning amplifier is used to amplify the
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signal from the pre-amp and to condition it for subsequent meter or external recorder
display. The display is an integral part of the probe/readout assembly and has 270-degrec
scale deflection.

In general, the hydrogen flame ionization detector is more sensitive for hydrocarbons than
any other class of organic compounds. The response of the FID varies from compound to
compound, but gives repeatable results with all types of hydrocarbons, i.e. saturated
hydrocarbons (alkanes), unsaturated hydrocarbons (alkenes and alkynes) and aromatic
hydrocarbons.

Applications

Measurement of most toxic organic vapors present in industry for compliance with

) OSHA requirements.

b.  Evaluation and monitoring applications in the air pollution field.

¢.  Source identification and measurement for fugitive emissions (leaks) as defined by the
EPA.

d.  Forensic science applications.

e.  Controlling and monitoring atmospheres in manufacturing and packaging operations.

f.  Leak detection related to volatile fuel handling equipment.

g.  Monitoring the background level of organic vapors at hazardous waste sites.

h.  Quality control procedures geared to leak checking, pressurized system checks,
combustion efficiency checks, etc.

Limitations

a.  The FID will not detect any inorganic compounds.

b.  The FID will see methane, which is explosive, but relatively non-toxic in other than
high concentrations. The user should determine if the contaminant involved is or is
not methane.

c.  DOT shipping regulations are strict for the FID when shipping pressurized oxygen.

d. A relative humidity greater than 95% will cause inaccurate and unstable responses.

e. A temperature of less than 40 deg. F will cause poor and slow response.

f. | Actual contaminant concentrations are measured relative to the calibration gas used.

Therefore, specific contaminants and their quantities cannot be easily identified.



Battery Charging

a. Plug charging connector into mating connector on battery cover and insert AC plug into
115V AC wall outlet.

b. Move the battery charger switch to the ON position. The lamp above the switch button
should illuminate.

c. Battery charge condition is indicated by the meter on the front panel of the charger;
meter will deflect to the left when charging. When fully charged, the pointer will be in
line with "CHARGED" marker above the scale.

d. Approximately 1 hour of charging time is required for each hour of operation.
However, an overnight charge is highly recommended. The charger can be left on
indefinitely without damaging the battery. When finished, move the battery charger
switch to "OFF" and disconnect from the SIDE PACK. ASSEMBLY.

Calibration

The FID is capable of responding to nearly all organic compounds. At the time of
manufacture, the analyzer is calibrated to mixtures of methane in air.

The instrument is calibrated by using a mixture of a specific vapor in air, with a known
concentration. After the instrument is in operation and the normal background is zeroed,
draw a sample of the calibration gas into the instrument. The GAS SELECT knob on the
panel is then used to set the readout meter indication to correspond to the concentration of
the calibration gas mixture.

The instrument has now been calibrated to the vapor mixture being used. After this
adjustment, the setting on the DIGIDIAL should be recorded for that particular organic
vapor compound. This exercise can be performed for a variety of compounds, thereby
generating a library which can be used for future reference without need for additional
calibration standards.

To read a particular compound, the GAS SELECT control is turned to the predetermined
setting for the compound. Calibration on any one range automatically calibrates the other 2
ranges.

Startup Procedure

a. Connect the Probe/Readout Assembly to the Sidepack Assembly by attaching the
sample line first, then connect electronic jack to the side pack.

b.  Select the desired sample probe (close area sampler or telescoping probe) and connect
the probe handle. Before tightening the knurled nut, check that the probe accessory is
firmly seated against the flat seals in the probe handle and in the tip of the telescoping
probe,

¢.  Move the instrument/BATT switch to the test position. The meter needle should move
to a point beyond the white line, indicating that the integral battery has more than four
(4) hours of operating life before recharging is necessary.
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Move the instrument/BATT switch to the "ON" position and allow a five (5) minute
warm-up.

Move PUMP switch to "ON" position, then place instrument panel in vertical position
and check SAMPLE FLOW RATE indication, The normal range is 1.5 - 2.5 units. If
less, check filters.

Perform a leak test. (See "Sampling Fixtures")
Activate audible alarm:

¢ Use the CALIBRATE ADJUST knob to set the meter needle to the level desired
for activating the audible alarm. If this alarm level is other than zero, the
CALIBRATE SWITCH must be set to the appropriate range.

* Turn the VOLUME knob fully clockwise.

e Using the ALARM LEVEL ADJUST knob, turn the knob until the audible alarm
is activated.

Move the CALIBRATION SWITCH to X1 and adjust the meter reading to zero
using the CALIBRATE ADJUST (zero knob).

Open the Hydrogen TANK VALVE one or two turns and observe the reading on the
HYDROGEN TANK PRESSURE INDICATOR. Approximately 150 psi of
pressure is required for each hour of operation.

Open the HYDROGEN SUPPLY VALVE one or two turns and observe the reading
on the HYDROGEN SUPPLY PRESSURE INDICATOR. The reading should be
between 8 and 12 psi.

After approximately 10 seconds, depress the IGNITER BUTTON until the hydrogen
flame lights. The meter needle will travel upscale and begin to read "TOTAL
ORGANIC VAPORS",

CAUTION: Do not depress the igniter for more than 6 seconds. If the flame does
not ignite, wait one minute and try again.

Calibrate instrument (see "Calibration").
The instrument is ready for use.

NOTE: If the ambient background organic vapors are "zeroed out" using the
CALIBRATE ADJUST KNOB, the meter may move off scale in the
negative direction when the OVA is moved to a location with lower
background levels. If the OVA are to be used in the 0-10 ppm range, it
should be "zeroed" in an area with very low background.



Shut Down Procedure

a. Close the HYDROGEN SUPPLY VALVE,
b. Close the HYDROGEN TANK VALVE.,
¢.  Move the INSTR switch and PUMP switch to OFF.

d. Instrument is now in the shut down configuration.

Operation Procedure

Set the CALIBRATE switch to the desired range. Survey the areas of interest while
observing the meter and/or listening for the audible alarm indicator. For ease of operation,
carry the SIDE PACK. ASSEMBLY positioned on the side opposite the hand which holds
the PROBE/READOUT ASSEMBLY. For broad surveys outdoors, the pick-up fixture
should be positioned several feet above ground level. When making quantitative readings or
pinpointing, the pick-up fixture should be positioned at the point of interest.

When organic vapors are detected, the meter pointer will move upscale. If the audible alarm
is utilized, it will sound when the set point is exceeded. The frequency of the alarm will
increase as the detection level increases.

If a flameout occurs, check that the pump is running, then press the igniter button. Under
normal conditions, flameout results from sampling a gas mixture that is above the Lower
Explosion Limit (LEL) which causes the hydrogen flame to extinguish. If this is the case, re-
ignition is all that is required to resume monitoring. Another possible cause for flameout is
restriction of the sample flow line which would not allow sufficient air into the chamber to
support combustion. The normal cause for such restriction is a clogged particle filter,

It should be noted that the chamber exhaust port is on the bottom of the case and blocking

this port with the hand will cause fluctuations and/or flameout.

Maintenance and Troubleshooting

IMPORTANT NOTE: This section describes a routine maintenance procedures for
troubleshooting instrument malfunctions. Maintenance persommel should be thoroughly
familiar with instrument operation before performing maintenance. All written portions of
this section must be thoroughly understood relating to safety of operation, servicing and
maintenance. There should be no potential ignition sources in the area when filling,
emptying or purging the hydrogen system and the instrument should be turned off.

Replacement parts that are specified by Foxboro must be used for repair. No modifications
are permitted. Disassembly of the instrument must take place in a non-hazardous
atmosphere only.

Primary Filter Cleaning

This filter is located behind the sample inlet connector (fitting assembly) on the SIDE
PACK ASSEMBLY and is removed for cleaning by using a 7/16" thin screwdriver to
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unscrew the fitting assembly. The filter cup, "O" ring and loading spring will then come
out. The porous stainless filter cup can be cleaned by blowing out. Reassemble in reverse
order, ensuring that the "O" ring seal on the fitting assembly is intact.

Secondary Filter Cleaning

A particle filter is located in each pick-up fixture. One of these filters must be in the
sample line whenever the instrument is in use. The OVA 128 uses a porous metal filter
which can be replaced and cleaned.

Mixer/Burner Assembly Filter

A porous metal particle filter is incorporated in the Mixer/Burner Assembly, which screws
into the Pre-Amp Assembly, This filter is used as the sample mixer and inlet flame arrestor
in the chamber. The filter should not become contaminated under normal conditions but can
be cleaned or the assembly replaced, if necessary.

Access to this filter or output surface does not require removing the instrument from the
case. For access, remove the safety cover using a hex key wrench (supplied) then unscrew
the exhaust port. The Filter Assembly can now be seen on the side of the chamber (Pre-Amp
Assembly) and can be cleaned with a small wire brush,

Exhaust Flame Arrestor

A porous metal flame arrestor is located in the exhaust port of the detector chamber (Pre-
Amp Assembly). It acts as a particle filter on the chamber output and restricts foreign matter
from entering the chamber. This filter may be cleaned by removing the exhaust port. For
access, see Mixer/Burner section above. Note that the filter is captive to the exhaust port.

Sampling Fixtures

Sampling fixtures should be periodically cleaned with an air hose and/or detergent solution
to eliminate foreign particle matter.

The OVA is equipped with a flow gauge that provides a method to check for air leaks.
Assemble the pick-up probe selected for use to the readout assembly and then position the
side pack vertically so the flow gauge may be observed. Cover the end of the pick-up probe
with your finger and observe that the ball in the flow gauge goes to the bottom, indicating no
air flow (If the ball has a slight chatter while on the bottom, this is acceptable). Cover the
center of the chamber exhaust port with your thumb and again observe the ball going to the
bottom. Another simple check is to expose the pick-up probe to cigarette smoke or a light
vapor (butane) and observe that the meter responds in approximately 2 seconds. It should be
noted that the slow meter response might also indicate restriction in the air sampling.

Failure of the ball to go to the bottom when the inlet is blocked indicates a leak in the system
between the probe and the pump inlet or the inlet check valve. To isolate the problem,
remove the parts, one at a time, and again block off the air inlet. Remove the pick-up probes
and cover the air inlet at the readout assembly. If the ball goes to the bottom, check that the
"readout to probe" seal washer is in place and replace the probes, holding them back against
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this seal while tightening the nut. Recheck, and if leakage is still présent, it is probably in the
probe (pick-up fixture), which should be repaired or replaced.

If leakage is indicated as being past the readout handle when the connection to the sidepack
is tight, disconnect the sample line at the fitting on the sidepack and cover this inlet with
your finger. If the flow gauge ball goes to the bottom, the problem should be a leak in the
umbilical cord/readout assembly. which should be investigated and repaired. There is also
the possibility of a leaking check valve in the pump which would not show up on this test. If
the leakage is not found in the umbilical cord, it is most likely in the pump check valve. If
the ball does not go to the bottom following these corrective actions, comtact the
manufacturer for further instructions, and do not use the instrument.

Using Empirical Data

Relative response data can be used to estimate the concentration of a vapor without need to
recalibrate the analyzer. With the instrument calibrated to methane, obtain the concentration
reading for a calibration sample of the test vapor. The response factor (R) in percent for that
vapor is:

R = Actual Cone.
Measured Conc.

To determine the concentration of an unknown sample of that vapor, multiply the measured
concentration by R. See the alphabetical list of compounds and Relative Response values in
Attachment B.

3. Colorimetric Indicator Tubes

Colorimetric indicator tubes are used to measure concentrations of specific gases and
vapors, both organic and inorganic. When used appropriately, an indicator tube specific to a
certain compound will produce a stain in the tube. The length of the stain (or color change)
is proportional to the compound's concentration. Minimal operator training and expertise is
required to operate this type of sampling instrument.

Limitations

Colorimetric indicator tubes are cross-sensitive, meaning that other compounds may
trigger a similar response, which will give the user a false reading. The user must take
this fact into account when he/she dealing with a situation containing unknowns.

Other limitations include individual interpretation concerning the length of the stain, the
limited accuracy of the tube, and use in high humidity. The greatest sources of error occur in
different interpretations that are obtained between individuals as to how far the stain has
gone on the tube, and the tubes limited accuracy. Users must remember that the tubes are
25% accurate. A simple calculation will tell the user the range in which the correct reading
could possibly occur.

With this in mind, any discoloration on the tube should alert the user as to the appropriate
protection required for the site. High humidity also affects the readings. Use in humid
environments tends to clog the filtering medium, not allowing the gases or vapors to be
drawn properly through the tube.
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Maintenance and Calibration

Posillico utilizes the Draeger Model 31 Bellows-type pump for colorimetric tube sampling.
General maintenance for this type of instrument includes: avoiding rough handling which
may cause channeling; performing a leakage test before sampling each day (including
documentation); calibrating the unit at least quarterly; providing an inventory of tubes, with
expiration dates; and, appropriate storing.

Rough handling of this instrument may cause erroneous results due to channeling (leakage).
Therefore, the unit must be handled carefully and not be stored outside of its protective
carrying case when not in use.

It may be necessary to clean the rubber bung (tube holder) if a large number of tubes have
been taken with the pump. A mild soap and water solution can be used.

Leak Test

Before each day's use, the user will perform a leak test on the instrument. This is a simple
test and includes the following:

a.  Squeeze the bellows of the pump and insert an unopened detector tube, attempting to
draw 100 ml of air.

b.  After a few minutes, examine the bellows for any expansion. Document the findings in
the Site Monitoring Log Book. If the pump does not pass the leak test, it will be
removed from service immediately and returned to the Facility Manager, to be sent out
for repair.

Calibration Test

At least quarterly, the instrument will be calibrated for proper volume measurement.
Equipment needed for the calibration test is: 100 ml burette and ring stand; stopwaich;
soap solution; detector tube with both ends broken off; and, tygon tubing.

The calibration test is performed as follows:

a.  Break both ends of a colorimetric tube and connect it in-line with the pump.

b. Connect the instrument directly to a bubble burette, and create a bubble inside the
burette by touching the bottom of the burette to the soap solution.

c.  Squeeze the bellows to exhaust all the air out of the unit.
d.  Release the bellows and wait 5 minutes for the full volume of air to be drawn into the
bellows. The bubble should stop between the 95 and 105 cc marks. Errors of 5% are

permissible; if the error is greater than 5%, return the pump to the Facility Manager, to
be sent out for repair.

Inventory and Storage Requirements
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To inventory the tubes, check the expiration date marked on the storage container. No tubes
will be allowed for use past the manufacturer's expiration date. A listing of tubes that are
readily available will be maintained by the Health and Safety Coordinator. This list will
contain the name of the tube and the expiration date of those available. The list will be
updated monthly and provided to the Facility Manager and each Field Division. All
colorimetric tubes will be stored in the refrigerator in the Chemical Storage Area.
Refrigeration helps to maintain shelf life. Any tubes that have been previously opened and
inadvertently stored in the refrigerator will not be used in the field. Colorimetric tubes are
not reusable, and any reuse will result in erroneous results.

4. Personal Monitoring Pumps

Personal monitoring involves the collection of an air sample by a sampling device worn by
the worker. The sampling device is worn as close as possible to the breathing zone of the
individual so that the data collected closely approximates the concentration inhaled.
Personal monitoring pumps are used when it is necessary to monitor the workers' exposure
to air contaminants.

Personal monitoring pumps can be classified into three basic categories:

a.  Low-Flow Pumps (0.5 - 500 ml/min);
b.  High-Flow Pumps (500 - 4500 ml/min);
c.  Dual Range Pumps.

Low-flow pumps are used for gas and vapor sampling. For example, the common flow rate
for organic vapors is 200 ml/min.

High-flow pumps are used for particulate sampling as well as gas and vapor sampling. A
common flow rate for fumes or dust sampling (i.e. zinc fume or asbestos) is 2 L/min,

Limitations

The major disadvantage in personal monitoring is the lag time between sampling and
obtaining analysis results, which may take weeks, days or months if a remote laboratory is
used. If a situation requires an immediate decision concerning worker safety, this can be a
serious problem. Therefore, personal monitoring is rarely used for site characterization. Its
main purpose is to assure effectiveness of work practice and engineering controls.

A second disadvantage is that multiple exposures may require the use of a variety of
sampling media. Unfortunately, workers cannot carry multiple sampling media because of
the added strain. Also, it is not usually possible to draw air through different sampling media
using a single, portable battery operated pump. Several days may be required to measure the
exposure of a specific individual to the variety of chemicals on site. Alternatively, if workers
are in teams, a different monitoring device can be assigned to each team member.

Calibration

The following procedure will be used for calibration with a primary calibration source for all
personal monitoring pumps used by Posillico. It has been taken from OSHA Instruction
CPL 2-2.20B, Appendix 1-C, Manual Bubble Meter Technique.
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Electronic bubble meters are also used as primary calibration sources. These meters have a
digital read-out and the ability to give a printed copy for documentation of the pump flow
rate. Posillico uses a Spectrex Model BFM-4000 for this purpose.

NOTE:

When calibrating with a bubble meter (either manual or electronic), the use of adapters can
cause moderate to severe pressure drop in the sampling train, which will affect the
calibration result. If adapters are used for sampling, then they should be used when

calibrating.

a.

b.

Connect the collection device, tubing, pump and calibration apparatus (see figure 4.1).
Conduct a visual inspection on all tygon tubing connections.

Wet the inside of a one-liter burette with a soap solution.

Turn on the pump and adjust the pump rotameter to the appropriate flow rate setting.
Momentarily submerge the opening of the burette in order to catch a film of soap.

Draw 2 or 3 bubbles up to the burette in order to insure that the bubbles will complete
their run.

Visually capture a single bubble and time the bubble from 0 - 1000 ml for high flow
pumps or 0 - 100 ml for low flow pumps.

The timing accuracy must be within 1 second of the time corresponding to the desired
flow rate.

If the time is not within the range of accuracy, adjust the flow rate and repeat steps g
and h until the correct flow rate is achieved.

While the pump is running, mark the pump or record on the air sampling worksheet
the position of the center of the float in the pump rotameter as a reference.

Repeat bubble timing for 3 times. Calculate the average time given by these
measurerments.

Calculate the flow rate as follows:
(NOTE: 1L = 1000 ml)

Measured Volume (L) X 60 Seconds = L/min
Average Seconds I Min

For Example:

1L X 60Sec = 1.6 L/min (round to m)

38sec  min 2 digits)
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Repeat the procedures for all pumps to be used for all calibrations involving the same
sampling method.

Different contaminants have different sampling protocols, which may result in
different calibration protocol. Contact the Posillico Certified Industrial Hygienist or
Health and Safety Coordinator for chemical-specific calibration protocols.

Checklist for Using Personal Monitoring Pumps

a. Look at measurement method in NIOSH Pocket Guide to Chemical Hazards (Latest
edition).

b.  Calibrate with a primary calibration source, as described in the calibration procedures.
c.  Record information of air sampling worksheet and calibration logbook.

d. Make sure battery is fully charged. Air pumps have NiCd battery, which creates a
memory. Care needs to be used so as to not recharge a battery that has been used for
only a few hours. Recharge a battery only if it has been used for at least 8 hours. There
are chargers which will completely discharge a battery before recharging; or, the
pumps can be left running until the battery is rundown completely and then recharged
to eliminate this memory, also.

e.  Check sample requirement sheet or NIOSH method to see the minimum time/volume
for the sample. An 8-hour sample period would allow for the best measure, giving an
8-hour TWA exposure.

5. Combination Oxygen and Combustible Gas Meter

Combination meters measure the concentration of combustible gas or vapor present in an
area, as well as the oxygen content. The concentration is reported as a percent, with 1%
equal to 10,000 ppm. Although it is an easy instrument to operate, its effective use requires
thafthe operator understand the operating principles and procedures behind the instrument.
Certain atmospheres may cause erroneous readings or damage to the instrument. Typically,
the instrument can be used as long as the battery lasts, or for the recommended interval
between calibrations.

Maintenance

Maintenance of combination meters is fairly simple. Batteries must be recharged at the end
of a continuous day's use. Occasionally, the rechargeable battery must be replaced. Most
batteries last for approximately 2 years of continued use. Also, oxygen and combustible gas
sensors will need to be replaced periodically. These sensors last approximately 6 months
with continued use. Sensors that can no longer be calibrated within the manufacturers'
acceptable range indicate the need for replacement.

H, after an attempted calibration, the instrument cannot be calibrated due to problems other
than the need for battery or sensor replacement, the problem must be reported to the Facility
Manager immediately, so that the instrument can be sent out for repair.

Detection Method
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The instrument contains 2 analyzers: 1 for combustible gases and vapors; and 1 for oxygen
content. The combustible gas analyzer contains a battery operated electrical circuit called a
Wheatstone Bridge. Basically, the Wheatstone Bridge is a filament, usually made of
platinum, that is exposed to the air in the instrument. When heated by a burning combustible
gas or vapor, the increase in heat over the filament is measured as electrical resistance.
Another part of the bridge contains similar filaments, but it has been sealed. They are heated
in the same fashion, but not directly in the air stream. Thus, this filament is not capable of
causing combustion of the gas or vapor, because it is sealed. The net effect of the change in
resistance to the electrical current flow in the air stream is due only to the presence of a
combustible gas. These changes in electrical current are registered as "percent LEL" (Lower
Explosion Limit) on the instrument.

The oxygen analyzer senses oxygen concentration by a galvanic cell. The cell contains 1
gold and 1 lead electrode, and is encapsulated in inert plastic. Oxygen diffusing through the
plastic initiates a redox reaction, which generates a small electrical current that is
proportional to the oxygen partial pressure. The instrument contains a temperature-
compensated electronic circuit that converts the electrical current to a proportional voltage.
This voltage is displayed on the instrument as the concentration of oxygen.

Limitations

The combination meter contains some inherent limitations. Knowledge of these limitations
will help the user make an educated decision regarding the accuracy of the instrument.

Accuracy of the instrument depends, in part, on the difference between the calibration and
sampling temperatures. Differences in temperature may cause a lack of sensitivity in the
instrument when brought from a warm to a cold environment.

Another aspect of sensitivity of the instrument is a function of the differences in the
chemical and physical properties between the calibration gas (pentane) and the gas being
sampled. The chemical and physical properties of the calibration gas are slightly different
from those being sampled, so all gases being sampled are compared to the combustion of
pentane. In order to get a true reading of the LEL, the gas that is present must also be used
as the calibration gas.

The filament can be damaged by certain compounds such as silicones, halides, tetraethyl
lead, and oxygen enriched atmospheres. Each manufacturer’s instrument handbook should
contain a listing of compounds that should not be sampled with this instrument, or serious
damage could result.

Under oxygen deficient atmospheres, the oxygen analyzer must be read first. Otherwise, the
CGM analyzer may not provide a valid reading and give the user a false sense of security.
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ATTACHEMENT A

PID AND FID CALIBRATION LOGS



POSILLICO ENVIRONMENTAL, INC.

PID CALIBRATION LOG
IMPORTANT: Instruments that do not pass calibration will not be used in the field, Contact
the Facility Manager IMMEDIATELY for the instrument to be sent out for
repair.
Model #: Serial #:
Date Calibrated By Repair Necessary (Y or N)  Initials
Span Reading Reading Setting




POSILLICO ENVIRONMENTAL, INC,

- MICRIOFID CALIBRATION LOG
IMPORTANT: Instruments that do not pass calibration will not be used in the field. Contact
the Facility Manager IMMEDIATELY for the instrument to be sent out for
repair.
Model #: Serial #:
Date Calibrated By Repair Necessary (Y or N)  Initials
C




ATTACHMENT B

FID RELATIVE RESPONSE VALUES FOR VARIOUS COMPOUNDS



COMPOUND RELATIVE RESPONSE
Acetone 60
Acetonitrile 70
Acrylonitrile 70
Allyl Alcohol 30
Allyl Chloride 50
Benzene 150
2-Bromo-2-Chloro-1,1,1-Trifluoroethane (Halothane) 45
Bromoethane ' 75
1-Bromopropane 75
2-Butane 60
N-Butanol 50
2-Butanol 65
N-Butyl Acetate 80
N-Butyl Acrylate 60
2-Butyl Acrylate 70
N-Butyl Formate 50
2-Butyl Formate 60
N-Butyl Methacrylate 60
2-Butyl Methacrylate 80
Carbon Tetrachloride 10
Chlorobenzene 200
Chlorodifluoromethane (FREON) 40
Chloroform 65
1-Chloropropane 75
2-Chloropropane 90
2-Dichloro-1,1,2-Trifluoroethyl- 150
Difluoromethyl Ether (Ethrane)

Cumene 100
Cyclohexane 85
Cyclohexanone 100
N-Decane 75
o-Dichlorobenzene 50
Dichlorodifluoromethane (FREON 12) 15
1,1-Dichloroethane 80
1,2-Dichloroethane 80
trans-1,2-Dichloroethylene 50
Dichlorofluoromethane (FREON 21) 70
Dichloromethane 100
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COMPOUND

RELATIVE RESPONSE

1,2-Dichloropropane
1,3-Dichloropropane

1,2-Dichloro-1,2,2-Tetrafluorethane (FREON 114)

Diethyl Ether
Diethyl Ketone
p-Dioxane

Ethane

Ethanethiol

Ethanol

Ethyl Acetate

Ethyl Acrylate

Ethyl Benzene

Ethyl Butyrate

Ethyl Formate

Ethyl Methacrylate
Ethyl Propionate
Ethylene Dibromide
Ethylene Dichloride
Ethylene Oxide
Fluorotrichloromethane (FREON 11)
Heptane

Hexane

Isoprene

Methane

Methyl alcohol
Methyl Acetate
Methyl Acrylate
Methyl Cyclohexane
Methyl Cyclopentane
Methyl Ethyl Ketone
Methyl Isobutyl Ketone
Methyl Methacrylate
Methyl Propyl Ketone
Nitromethane
1-Nitropropane
2-Nitropropane
Nonane

Octane

90
80
110
50
80
30
80
30
25
65
40
100
70
40
70
65
50
60
70
10
75

70

50
100
12
41
40
100
30
80
80

50

70
35
60
70
90
80



COMPOUND RELATIVE RESPONSE
Pentane 65
Pentanol 40
Propane 30
N-Propanol 40
2-Propanol 65
N-Propyl Acetate 75
N-Propyl Ether 65
N-Propyl Formate 50
Pyridine 128
Styrene 85
1,1,1,2-Tetrachloroethane 100
1,1,2,2-Tetrachloroethane 100
Tetrachloroethylene 70
Tetrahydrofuran 40
Toluene 110
1,1,1 Trichloroethane 105
1,1,2-Trichloroethane 85
Trichloroethylene 70
Trichlorotrifluoroethane (FREON 113) 80
Triethylamine 70
Vinyl Acetate 50
Vinylidene Chloride 40
m-Xylene 111
o-Xylene 116
p-Xylene 116
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GENERAL HEALTH AND SAFETY WORK RULES

1. All site personnel must attend each day's Daily Briefing.

10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

All site personnel shall wear the personal protective equipment specified by the HASP(s).
This includes hard hats and safety glasses, which must be worn at all times in active work

areas.
Facial hair (beards, long sideburns or mustaches) which may interfere with a satisfactory
fit of a respirator mask is not allowed on any person who may be required to wear a
respirator.

All personnel must sign the site log and the exclusion zone log when used at the site.

Personnel must follow proper decontamination procedures including, if required,
showering at the end of the work shift.

Eating, drinking, chewing tobacco or gum, smoking and any other practice that may
increase the possibility of hand-to-mouth contact is prohibited in the exclusion zone or
the contamination reduction zone. (Exceptions may be permitted by the Site Manager to
allow fluid intake during heat stress conditions.)

All lighters, matches, cigarettes and other forms of tobacco are prohibited in the
Exclusion Zone.

All signs and demarcations shall be followed. Such signs and demarcation shall not be
removed, except as authorized by the Site Manager.,

No one shall enter a permit-required confined space without a permit. Confined space
entry permits shall be implemented as issued.

All personnel must follow Hot Work Permits as issued.
All personnel must use the Site personnel System in the Exclusion Zone.

All personnel must follow the work-rest regimens and other practices required by the heat
stress program.,

All personnel must follow lockout/tagout procedures when working on equipment
involving moving parts or hazardous energy sources.

No person shall operate equipment unless trained and authorized.

No one may enter an excavation greater than four feet deep unless authorized by the
Competent Person. Excavations must be sloped or shored properly. Safe means of
access and egress from excavations must be maintained.

Ladders and scaffolds shall be solidly constructed, in good working condition, and
inspected prior to use. No one may use defective ladders or scaffolds.

Fall protection or fall arrest systems must be in place when working at elevations greater
than six feet for temporary working surfaces and four feet for fixed platforms.

The Supervisor must select safety belts, harnesses and lanyards. The user must inspect
the equipment prior to use. Only properly functioning personal fall protection equipment
shall be used. Personal fall protection that has been shock loaded must be discarded.

Hand and portable power tools must be inspected prior to use. Defective tools and
equipment shall not be used.



20.

21.

22,
23.

24,

25.

Ground fault interrupters shall be used for cord and plug equipment used outdoors or in
damp locations. Electrical cords shall be kept out walkways and puddles unless protected
and rated for the service.

Improper use, mishandling, or tampering with health and safety equipment and samples is
prohibited.

Horseplay of any kind is prohibited.

Possession or use of alcoholic beverages, controlled substances, or firearms on any site is
strictly forbidden.

All incidents, no matter how minor, must be reported immediately to the Site
Manager/PM.

All personnel shall be familiar with the Site Emergency Response Plan.
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CONTROL OF HAZARDOUS ENERGY PROGRAM: "LOCK OUT/TAG OUT"

1.0 INTRODUCTION

The Lock Out/Tag Out Standard, 29 CFR 1910.147, is believed to prevent about 120 deaths and
60,000 injuries per year, according to OSHA officials. Although this standard is aimed at the
industrial community, in environmental engineering applications, it is very important that
employees understand and implement these procedures when working with and around energized
equipment. Posillico employees will identity, locate and control these energy sources, as necessary.

20 PURPOSE

To establish procedures for locking out and/or tagging to isolate and disable equipment to prevent
accidental startup or release of stored energy, and possible injury to employees.

3.0 SCOPE

This procedure applies to all field/facility operations that require all operative energy sources,
including line breaking, in the work area to be shut down, locked out and tagged, so that workers
may safely perform their job. Employees and subcontractors performing work on Posillico projects
will be required to comply with these requirements if their employer does not have a comparable
lock out/tag out program already in place.

40 PROCEDURE

1. The authorized employee will evaluate the scope of work and all equipment, machines or
industrial processes in the area that require the use of stored energy. Energized equipment
that may cause a safety hazard will be shut down to eliminate the potential for injury.

2. Prior to beginning the work, the authorized employee will be sure that appropriate lock
out/tag out equipment is available to isolate the energy source.

3. The authorized employee will ensure that all affected employees have been advised of the
following topics:

a.  Scope of Work.

b.  Energy sources.

c.  Energy isolation devices.
d.  Lock out devices.

e. Tags.

f.  Test procedures.

g.  Authorized personnel. Those individuals charged with the responsibility for
deenergizing and reenergizing energy sources).
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The safety meeting will be documented and placed in the job folder for future reference. Al
employees will sign the Lockout Worksheet prior to starting the work. See Attachment A
for a copy of the Lockout Worksheet.

All energized equipment will be shut down before Posillico Environmental personnel or its
contractors/subcontractors begin work on site. Shut down will take place in the following
manner:

a.  The authorized employee will inform the client's representative of the need to shut
down the equipment.

b.  The authorized employee, with assistance from the client's representative, will locate
all power sources on the process or equipment.

c.  All power sources will be shut down and verified as such by the authorized employee.
d.  When possible, a lockout device will be applied by both parties to isolate each source.

e.  Any necessary testing of equipment will be conducted to ensure that the process or
equipment is free of energy.

f.  The authorized employee will attempt to operate the machine to be sure that it remains
inoperative. All activation controls will be returned to the "off" position after testing.

g.  The authorized employee will apply a tag that bears the following warning,
"DANGER - EQUIPMENT LOCKOUT" along with the authorized employee's name,
the date, and the time of the lockout.

h.  The authorized employee will complete the Lockout Worksheet.

i.  Equipment may now be released for work by the authorized employee. No release will
be given until all required inspections and testing are performed.

Residual energy, i.e. pneumatic/hydraulic power, spring compression, and residual electrical
energy in transformers are examples of residual energy that, when unsuspected, may present
a greater hazard to the employee. These sources of energy will be identified, located and
controlled in the following manner:

a.  Residual electrical energy can be controlled through grounding.

b.  Pneumatic/hydraulic line pressure can be released, allowing the weight to come to a
rest.

c.  Spring tensions can be relieved.

d.  Product lines will be double blocked (panned) and bled to prevent product from being
released.

e. A lockout device and tag will be applied and secured by the authorized employee for
the duration of the job to prevent residual energy from reaccumulating and creating a
hazard to employees.



f.

The lockout/tagout will be documented by the authorized employee on the Lockout
Worksheet.

After all work is completed, the authorized employee will perform the following:

a.

b.

The authorized employee will inform everyone that the job is complete.

The Lockout Worksheet will be reviewed by the authorized employee with all
employees to make sure that all employees are accounted for before re-energizing the
equipment.

The authorized employee will be sure that all tools, debris or other material that could
be placed into motion are removed before the equipment or process is re-energized.
All employees will be instructed to stay clear of movable parts of the equipment or
process.

All residual energy controls will be removed by the authorized employee, as well as all
energy isolation lockouts and tags.

In the presence of the client's representative, energy will be restored to the equipment
Or pProcess.

All lockout equipment removal will be documented on the Lockout Worksheet by the
authorized employee. The Lockout Sheet will be placed in the job file at the end of the
shift.

All employees must be accounted for before re-energizing equipment. When employees that
have worked on the job are absent from the final inspection before re-energizing the
equipment, the authorized employee will initiate the following:

a.

b.

The lockout sheet will be checked to account for all employees.

The authorized employee will obtain a Lockout/Tagout Absent Employee form (See
Attachment B).

The authorized employee will appoint employees to look for the individual, paying
special attention to high hazard areas where physical harm could result from the start-
up of the equipment or process.

After a complete search of the equipment or process, and it has been determined by the
authorized employee that the employee is not present, all outlying areas surrounding
the site will be searched.

The area surrounding the site will be guarded to prevent the absent employee from
inadvertently entering a hazardous situation.

The equipment or process will be cleared for re-energization only by the authorized
employee once all of the above conditions are met.
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10.

11.

A copy of the completed Absent Employee form will be posted conspicuously in the
work area, and not removed until the employee has been located. The client's
representative will be notified of the situation so that the absent employee does not
endanger himself/herself by entering an energized process or equipment.

When appropriate, employees and subcontractors working under Posillico direction will be
informed of their responsibilities, under the Lockout/Tagout Standard, to provide protection

against hazardous energy.

a.

When necessary within the scope of work, contractors and subcontractors without such
a program, at the discretion of Posillico, will be disqualified from bidding on these
projects.

Contractors and subcontractors with such a program will submit their program to the
Health and Safety Division for review. The contractor or subcontractor program must
be comparable or stricter than Posillico’s program.

# Programs found to be insufficient in some areas will be returned, with the requested
changes to be made before the program is acceptable for implementation.

¢ The copy of the program will be returned to the contractor or subcontractor, and will
not be duplicated by Posillico or any of its employees.

All affected employees will be given training in these procedures prior to performing any
lockout/tagout work. This training will be documented and maintained in the employees’
training file with the Health and Safety Division.

This procedure will be reviewed annually by the Health and Safety Division to ensure that it
is relevant to Posillico operations.

DEFINITIONS

Affected Employee: An employee whose job requires operation/use of equipment or machines on
which servicing or maintenance is being performed under lockout or tagout, or whose job requires
him/her to work in an area in which such servicing or maintenance is being performed. All Posillico
personnel or subcontractors working in these circumstances are "affected employees”.

Authorized Employee: A person who locks out or implements a tagout system procedure on
machines or equipment in connection with the servicing or maintenance on that machine or
equipment. An authorized person and an affected employee may be the same person when the
affected employee's duties also include performing a lock out or tag out on a machine or equipment.

Capable of being Locked Out: An energy isolating device will be considered to be capable of
being locked out either if it designed with a hasp or other attachment or integral part to which, or
through which, a lock can be affixed, or if it has a locking mechanism built into it. Other energy
isolating devices will also be considered to be capable of being locked out, if lockout can be
achieved without the need to dismantle, rebuild, or replace the energy isolating device or
permanently alter its energy control capability.

Energized: Connected to an energy source or containing residual or stored energy.

4



Energy Isolating Device: A mechanical device that physically prevents the transmission or release
of energy, including but not limited to the following: a manually operated electrical circuit breaker;
a disconnect switch; a manually operated switch by which the conductors of a circuit can be
disconnected from all ungrounded supply conductors, and, in addition, no pole can be operated
independently; a slide gate; a slip blind; a line valve; a block; and, any similar device used to block
or isolate energy. The term does not include a push button, selector switch, and other control circuit
type devices.

Energy Source: Any source of electrical, mechanical, hydraulic, pneumatic, chemical, thermal, or
other energy.

Lockout: The placement of a lockout device on an energy isolating device, in accordance with an
established procedure, ensuring that the energy isolating device and the equipment being controlled
cannot be operated until the lockout device is removed.

Lockout Device: A device that utilizes a positive means such as a lock, either key or combination
type, to hold an energy isolating device in the safe position and prevent the energizing of a machine
or equipment.

Tagout: The placement of a tagout device on an energy isolating device, in accordance with an
established procedure, to indicate that the energy isolating device and the equipment being
controlled may not be operated until the tagout device is removed.

Tagout Device: A prominent warning device, such as a tag and a means of attachment, which can
be securely fastened to an energy isolating device in accordance with an established procedure, to
indicate that the energy isolating device and the equipment being controlled may not be operated
until the tagout device is removed.
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LOCKOUT WORKSHEET



LOCKOUT WORKSHEET

Job Location: Project Manager:

Date: Time: am./p.m.

Description of Lockout to be Performed:

Energy Source(s): _

Pre-Work Safety Meeting Minutes;

Lockout Hardware Used:

Energy Restoration (Check each as you Progress): Time Completed

__ All personnel accounted for and in the clear.

Point(s) of operation free of tools and debris.

Points of operation restraints removed.

Lockout hardware removed.

Personnel clear of points of operation.

Energy restored.

Equipment operation verified, client's rep on site.

Lockout terminated.

Employees' Signatures:
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ATTACHMENT B

LOCKOUT/TAGOUT ABSENT EMPLOYEE FORM
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LOCKOUT/TAGOUT ABSENT EMPLOYEE FORM

NOTICE

Upon completion of work performed under lockout/tagout conditions, the following employee(s)
listed below could not be located or accounted for:

All attempts have been made to locate this employee at the jobsite. It has been verified that this
employee is not in the vicinity of the hazardous energy source and will not be affected by the startup
of equipment which was under lockout conditions.

Signature of Authorized Employee Date
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CONFINED SPACE/HOT WORK PERMITTING PROCEDURE

1.0 Introduction

Welding, cutting, brazing and other hot work operations are a necessary part of the industrial world,
both in manufacturing and construction. Too often, the people who hire, use, or supervise the use of
these processes don't understand the hazards behind them, which can result in loss of life, property,
or both, by fire and explosion.

Any material that is combustible or flammable is susceptible to ignition by heat-producing activity.
Common materials such as floors, partitions, roofs, wooden members, paper, textiles, plastics,
chemicals, flammable liquids and gases, and grass or brush are very likely to become involved in
fire during hot work operations if adequate precautions are not taken.

To be more site specific, Coal Tar Waste, although weathered, is ignitable. During Hot Work
operations the proper precautions will be taken, such as covering the material with a Fire Blanket to
prevent ignition.

Hot work is any work that requires the use of tools/equipment that have the potential to produce
temperatures which could reasonably be expected to ignite flammable/combustible material or
atmospheres in the vicinity of the work area. These tools/equipment have the capability of
producing sparks, open flames, heat, or an electrical arc during use. Hot work is not limited to just
welding, cutting and brazing, but also grinding, sawing (metal to metal) and chipping operations.

Confined spaces are spaces that can be bodily entered but are not meant for human occupancy.
Confined space hazards exist if the potential for hazardous or explosive atmospheres and/or oxygen
deficient hazards exist. Other hazards that could exist include mechanical sources and falls. Two
types of confined spaces exist: permit required and non-permit required.

2,0 Purpose

To provide Posillico employees and subcontractors, who oversee or perform hot work and confined
space entry on projects, with a standard permitting and safety procedure to prevent injury or loss of
life and property. To be used as a reference in instances where hot work/confined space entry is
performed and as a permit procedure in instances where one is not available.

3.0 Scope

This procedure will apply to all Posillico employees and subcontractors who oversee or perform hot
work on projects utilizing welding, cutting, brazing, grinding, chipping, portable heaters, and other
potential heat-producing equipment for field/facility activities. This procedure is also to be
followed for all confined space entry situations. This procedure will apply to all contractors or
subcontractors working under Posillico that do not have an adequate Permitting Procedure in place
with the company in which they are currently employed. All Posillico employees involved with
confined space entry will be properly trained for the role and duties performed. Training will
consist of hands-on training with Posillico’s confined space entry equipment including haresses,
retrieval equipment, air-line respirators and monitoring equipment. Certification that the training
was satisfactorily complete will be provided and documentation maintained.



4.0 Procedure

1. Hazard Identification

The Project Manager will identify all work that requires tools, equipment, or
operations that may produce sparks or temperatures that are sufficient to ignite
flammable/combustible materials or atmospheres.

The Project Manager will determine if a confined space entry is required and
determine if the entry requires a permit. Any situation that has the potential to
produce hazardous atmospheres or deplete oxygen will require a permit.

This information will be included in the Site Specific Health and Safety Plan to be
reviewed with the Health and Safety Division prior to starting the project.

The Project Manager will determine if the work can be performed without the use of
hot work, i.e. alternative method to reduce the hazard.

The Project Manager should consult the Health and Safety Division if the Project
Manager has questions on hazard determination. The Project Manager will act as
the Entry Supervisor.

The Safety Director will review entry with the Project Manager and review this
program at least annually to make sure the Program is effective and enforced. Copies
of completed permits will be retained for at least one year.

The permit program will be reviewed to determine if it is adequate for the projects
conducted. Incident reports will be reviewed, employee issues raised and entries
reviewed. The permit program will be evaluated to determine if all hazards were
adequately identified and evaluated. Additional protective equipment will be
purchased, if necessary, for future entries if the review process shows that all
hazards were not properly controlled. This review will be part of annual confined
space training.

2. Area Preparation

a.

The following preparation for the work area will be made once it is determined that
hot work is necessary:

» All flammable/combustible materials will be relocated at least 35 feet away from
the work area.

¢ All combustible materials that cannot be reasonably removed from the area will
be covered with a fire blanket.

* An appropriate fully charged fire extinguisher and/or charged fire hose will be
available at the work area before, during and 1/2 hour after hot work procedures
have ended.
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¢ All safety equipment will be on-site and functional.

¢ The confined space entry area will be appropriately marked and barricaded to
prevent impact from external hazards and vehicles. Ground level entries will be
ringed with a toe board to prevent objects from inadvertently being dropped into
the space.

3. Pre-Work Safety Meeting

a.

The Project Manager will assure that a pre-work safety meeting has been provided to
the crew prior to any hot work/confined space entry being performed. Individuals
involved with confined space entry will be identified as the authorized entrant(s),
attendant and the entry supervisor. Additional individuals may be designated to
conduct monitoring for multiple entries. This meeting will include, but not be
limited to:

¢ Permitting conditions (environmental conditions, type of work to be performed).
This would include reviewing the results of the initial monitoring of the test
results, ventilation requirements, potential hazards and continuous testing
procedures.

e Personnel authorized to sign-off on the permit. All personnel involved with the
confined space entry must sign the permit and acknowledge the hazards
expected to be encountered.

¢ Location of the permit. (Must be conspicuously posted.)

e Type of monitoring required. Employees involved with the entry may request
additional monitoring or increasing monitoring frequency at any time.

* Designation of attendant and discussion of duties.

¢ Return completed permit to Project Manager or client when work is complete
and project has concluded.

During the pre-work safety meeting the authorized entrants will be identified and
the entry procedure reviewed. The attendant will be specified and the monitoring
and communication procedures reviewed. The entry will be reviewed with the
designated entry supervisor before entry. The attendant will be responsible for
conducting the air monitoring during the entry and providing results to the
entrants and entry supervisor. The designated positions will be posted on the
entry permit.



c. The entry supervisor will be responsible for meeting with the client prior to entry
to identify if other contractors or client personnel will be working in close
proximity to the confined space entry. The entry supervisor will coordinate entry
activities in order to make sure the other work does not impact the entry or
endanger entry personnel. The entry supervisor will attend scheduled project
meetings with the client and other contractor representatives in order to properly
coordinate the entry with other projects.

d. Initial air-monitoring results will be reviewed with the entry supervisor and the
authorized entrants prior to entry, Air-monitoring procedures and alarm levels
will also be reviewed. Ventilation of the space will be initiated before entry and
periodic monitoring conducted prior to entry to verify the ventilation is adequate.
Monitoring will be performed throughout entry by the attendant and entrants will
wear dosimeters with alarms to conduct monitoring during the entry.

e. The Project Manager will meet with the client to arrange for adequate rescue
services from the client, if available, or from outside rescue operations. The
Project Manager will discuss rescue procedures with representatives of the rescue
operation and allow the rescue team to examine the area, practice the rescue and
decline to act as the rescue team if they feel they are not adequately staffed or
equipped. The entry cannot be conducted until adequate rescue services are
provided.

f. The Project Manager will meet with the client to discuss other projects or
contractors that could interfere with Posillico’s confined space work. Posillico
will coordinate the entry to have minimal impact on other contractors in the area
and to make sure Posillico personnel are not endangered by other contractors
work.

4. Permit Completion

The Confined Space Work Permit (see Attachment A} will be completed by the Project
Manager prior to beginning work each day. The permit will not be considered valid until
all personnel involved with the entry have reviewed and signed the entry permit. The
entry supervisor will review each permit at the completion of the entry to determine if
monitoring and safety procedures are adequate for this project. The permit will be
modified if appropriate. The permit will be conspicuously posted at the site of the work.

5. Attendant

A designated Attendant will be present to observe the hot work/confined space operation.
The Attendant will maintain contact with personnel and conduct air monitoring. The
Attendant will oversee safety retrieval systems and initiate the alarm if rescue is necessary.
The Attendant will not perform entry rescue or enter the confined space unless relieved of
duty by another authorized Attendant and is equipped with maximum respirator protection.
The Attendant will monitor only one confined space entry at one time.



6. Entrant

Entrants will be identified on the permit and instructed on the purpose for the entry of the
confined space. Entrants are responsible for adhering to the permit requirements and
communicating with the Attendant. Once work tasks are completed the Entrant is
responsible for removing equipment, sampling devices and exiting the confined space

safely.

7. Atmospheric Monitoring

a.

When cutting, grinding, heating or welding surfaces coated with epoxy finishes or
paint, or when cutting certain metals with a welding torch, toxic fumes or vapors can
be emitted in the process. In these instances, monitoring may be required under the
OSHA Standard. Therefore, it is the responsibility of the Project Manager to notify
the Health and Safety Coordinator of these coatings and have them sampled (if
unknown) to determine what type of monitoring will be required.

Occasionally, a "liner" will be adhered to the inside of a metal duct or tank. When
hot work will be performed on such material, the liner will be removed at least 4
inches to each side of the cut to prevent toxic vapors from being emitted, or fire from
occurring,

After moving all flammable materials out of the work area, the area will be
monitored with a Combustible Gas Meter immediately before hot work takes place.
LEL readings at or above 5% will necessitate that the area be ventilated before hot
work operations begin. Hot work should not proceed if readings of five percent
or below cannot be achieved.

All area monitoring must be performed a minimum of once every 10 minutes when
the hot work area is located in a low lying area down slope from a storage area
containing flammable and/or combustible liquids.

Hot work performed in confined spaces requires that contaminant specific air
monitoring be performed. Contact the Health and Safety Division to determine the
type of air monitoring required for the contaminant,

Hot work performed on containers that previously contained flammable liquids (i.e.
underground storage tanks) will not be performed until the Health and Safety
Division has been contacted and has approved the work to be performed. Posillico's
Site Specific Health and Safety Plan for Flammable and Combustible Underground
Storage Tank Removals contains detailed procedures for cleaning, inerting and
cutting these types of containers,

Entrants and the attendant will continuously evaluate the permit-required space to
determine if additional monitoring or more frequent monitoring is necessary. The
permit may be revoked or modified accordingly. All entrants will leave the space
if unsafe conditions are observed or measured. The permit will be invalidated and
reviewed with the supervisor before re-entry is allowed. Additional monitoring
will be performed at the request of employees or attendants.
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8. Prohibitive Circumstances

a. Hot work will be prohibited if any of the following conditions exist:
¢ Oxygen levels greater than 21%.
e LEL greater than 5%.

e Organic vapor concentration greater than Permissible Exposure ILimits
depending on contaminant (ventilation may reduce this hazard).

¢ Confined space entry will not be permitted if oxygen levels are below 19.5%
or if the LEL is >10%. Individual hazardous constituents will be monitored
and appropriate levels of respiratory protection will be issued.

9. Conditions of Permit Validity

a. A permit is not valid unless all necessary inspections and air monitoring (if required)
have been performed and all required signatures appear on the permit.

b. Work permits will be judged as valid for the following time durations:
e Shift or significant change in personnel.
e Duration of the hot work.

¢  When atmospheric changes dictate ceasing the operation, abate the hazard
. and reinspect the work area before completing another permit.

c. Permits are valid up to one day and new permits must be completed each day or
whenever the permit conditions change.

d. The local Fire Department or client emergency services will be contacted prior to
entry into confined spaces. They will be notified of the reason for entry and be
requested to be available for rescue and administrating first aid. If emergency
rescue cannot be provided within three minutes Posillico will not conduct the
entry. The permit program will be reviewed to determine if it is adequate for the
projects conducted. Incident reports will be reviewed, employee issues raised and
entries reviewed. The permit program will be evaluated to determine if all
hazards were adequately identified and evaluated.  Additional protective
equipment will be purchased, if necessary, for future entries if the review process
shows that all hazards were not properly controlled. This review will be part of
annual confined space training.

e. Posillico will coordinate the entry with client and/or other contractors present at
the job site. Work will be evaluated to determine the impact by non-Posillico
staff on the work being conducted.

f. If conditions change and Posillico employees are at risk the permit will be
considered invalid.



g. The permit will be canceled once the project is complete or conditions change that
warrant leaving the site. A new permit will be issued for future entries once a permit
has been canceled.

10. Training and Program Review

All workers involved with confined space entry will receive training relative to their role on
the project. Since Posillico conducts confined space entry infrequently, training will be
conducted prior to each project in order to refresh Posillico employees on the use of the
equipment, monitoring procedures and the confined space entry program. The program will
be reviewed annually or when new equipment is acquired. All completed permits will be
reviewed and critiqued at the completion of each entry. The entrants and attendants will be
interviewed after entry to determine if there were significant problems or concerns,

5.0 Definitions

Fire Blanket: Blanket made of fire-resistant material, such as NOMEX or KEVLAR (not
asbestos), or treated wool, which can be used to cover combustible materials to prevent their
ignition from sparks, flames or heat during hot work.

Attendant: Person who observes the confined space activities/hot work to ensure that ignition of
the surrounding material does not occur. The Attendant will be equipped with a fully charged,
suitable fire extinguisher and/or charged fire hose at the work area at the time of the hot work. The
Attendant will not be assigned to any other duties.

Confined Space: Confined spaces are spaces that can be bodily entered but are not meant for
human occupancy.

Entrant: Person who is trained and authorized to enter a confined space. Entrants are required to
review air-monitoring data prior to entry into a PRCS and understand the hazards.
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ATTACHMENT A

CONFINED SPACE PERMIT



Location of Confined Space

Posillioc Environmental, Inc,
Confined Space Entry Permit

Date/tim

Purpose of entry

Duration

Authorized by

Expires on

Aftendant

Authorized Enfrants

Measures for isolating & Equipment

YES | NO

Measures for isolating & Equipment

YES

NO

LOTO

Protective clothing

Lines capped

Communications equipment

Purging

Hot work permit needed

Ventilation

Other PPE

Secure area

Special conditions

Hamness and retrieval system

Fire extinguishers

Air line system

SCBAs

Other Respirators

Atmospheric Monitoring

Tests to be yes | no

Taken

Acceptable entry
Conditions

Test #
Date:
Time:

([
1%
(%)
[E=%
[t
(=38
(R
loo

e

Oxygen

19.5-23.5%

LEL

<10%

CO

<25 ppm

H,S

<5 ppm

Other

Individual conducting test:

Supervisor authorizing entry

e  Instruments used:

Instrument(s) name

Type Serial #

Standby persons:

Emergency and rescue contact:

Entry supervisor approval to conduct entry

Date/time
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INCIDENT REPORT

1.0 Accident and Incident Reporting

It is important that all accidents and incidents that result in injury, illness, or medical treatment be
reported immediately. Supervisors are required to complete the Supervisor’s Report of Accident
inctuded in this section. It is Posillico’s responsibility to investigate each incident, file appropriate
paperwork and conduct a follow-up analysis of each incident.

2.0 Reporting Phone Numbers

Safety and Health Director: Selso Salazar
Cell: (516) 315-0379

Human Resources Director: Frank Franzini
Office: (631) 390-5708

3.0 First Aid and Medical Treatment

Posillico Environmental, Inc. provides a First Aid Kit on each site and in each Company vehicle. It is
there for use in the treatment of minor scratches, burns, headaches, nausea, etc. Each employee should
verify the location of the nearest first aid kit and should make use of it whenever needed. Each kit is
fully stocked and restocked monthly by an outside vendor. The kit includes bandages, over the counter
medications, disinfecting supplies and topical ointments. The user of each kit is responsible for
contacting the vendor to replace items used or submitting the kit to Posillico for replacement. Kits are
to be inventoried by the Project Manager before being sent in the field. Only completely stocked kits
are to be brought into the field. The kits are maintained in a weatherproof container and in accordance
with ANSI Standard Z308.1-1998. The first aid supplies in each kit are included in Attachment A.

Any work related injury or illnesses that requires professional medical assistance should be reported
immediately. Failure to promptly notify of a work related injury could make the claim questionable
and subject to stricter review. The nearest medical center or hospital will be identified for each project.
The phone number and location for this center will be determined before commencing field activities
and be included in the Health and Safety Plan. The phone numbers will be posted by Health and Safety
Director or the Project Manager and available to all employees in order to provide prompt response to
all injuries. The Project Manager will contact the nearest medical facility to determine the facility’s
capabilities and verify that the facility is willing to provide emergency medical services.

4,0 First Aid

Each Posillico project will have at least one certified CPR/first aid trained person on site at all
times. All Project Managers and anyone acting as the on-site Health and Safety Officer must be
current in First Aid/CPR. First aid training sponsored by the American Red Cross is acceptable
and must be rencwed every three years. CPR training must be renewed annually. Other first aid
training will be reviewed to see if it is comparable to the Red Cross training.

1. Mineor First Aid Treatment



First aid kits are stored in each company vehicle. If an injury is sustained or results in
minor first aid treatment:

Inform your supervisor.

Administer first aid treatment to the injury or wound.

If a first aid kit is used, indicate usage on the accident investigation report.
Access to a first aid kit is not intended to be a substitute for medical attention.
Provide details for the completion of the accident investigation report.

® oo o

2. Non-Emergency Medical Treatment

For non-emergency work-related injuries requiring professional medical assistance,
management must first authorize treatment. If you sustain an injury requiring treatment
other than first aid:

a. Inform your supervisor.

b. Proceed to the posted medical facility. Your supervisor will assist with
transportation, if necessary.

c. Provide details for the completion of the accident investigation report.

3. Emergency Medical Treatment

If you sustain a severe injury requiring emergency treatment:
a. Call for help and seek assistance from a co-worker.

b. Use the emergency telephone numbers and instructions posted next to the
telephone in your work area to request assistance and transportation to the local
hospital emergency room.

c. Provide details for the completion of the accident investigation report.

d. The Project Manager will identify an ER provider for each long-term project for
emergency medical services. The phone number will be posted at each job site.

4. First Aid Training

Each employee will receive training and instructions from his or her supervisor on our
first aid procedures.

5. Wounds

a. Minor - Cuts, lacerations, abrasions, or punctures

¢ Wash the wound using soap and water; rinse it well.
e Cover the wound using clean dressing.

b. Major - Large, deep and bleeding



e Stop the bleeding by pressing directly on the wound, using a bandage or cloth.
o Keep pressure on the wound until medical help arrives.

6. Broken Bones
a. Do not move the victim unless it is absolutely necessary.

b. If the victim must be moved, "splint" the injured area. Use a board, cardboard, or
rolled newspaper as a splint.

7. Burns
a. Thermal (Heat)

¢ Rinse the burned area, without scrubbing it, and immerse it in cold water; do
not use ice water.

o Blot dry the area and cover it using sterile gauze or a clean cloth.
b. Chemical
¢ Flush the exposed area with cool water immediately for 15 to 20 minutes.
Posillico will ensure that suitable facilities will be provided within the work
area.
8. Eye Injury
a. Small particles

* Do not rub your eyes.

e Use the comer of a soft clean cloth to draw particles out, or hold the eyelids
open and flush the eyes continuously with water.

b. Large or stuck particles

e If aparticle is stuck in the eye, do not attempt to remove it.
e Cover both eyes with bandage.

¢. Chemical
¢ Immediately irrigate the eyes and under the eyelids, with water, for 30
minutes. Posillico will ensure that suitable facilities will be provided within
the work area.

9. Neck And Spine Injury

If the victim appears to have injured his or her neck or spine, or is unable to move his or
her arm or leg, do not attempt to move the victim unless it is absolutely necessary.



10. Heat Exhaustion
a.  Loosen the victim's tight clothing.
b.  Give the victim "sips" of cool water.

¢.  Make the victim lie down in a cooler place with the feet raised.

5.0 Workers’ Compensation

Every state has a Workers’ Compensation Law to provide benefits to employees for lost wages and
medical bills resulting from a work related injury or illness. You are covered under Workers’
Compensation. You may request Workers’ Compensation benefits from your supervisor.
Qualification for benefits is determined by the state, not Posillico Environmental, Inc. Employees are
responsible for keeping appointments, following doctors’ instructions on and off the job, maintaining
good communication with your supervisor, and to fully cooperate with all instructions given,

Workers’ Compensation provides wages at a lower pay scale than what you may earn by
working,

1. Employee Safety Rights

Employees have several important rights concerning safety, which are protected by federal,
state and local laws that you should be aware of. They are:

a. The right to a safe work-place free from recognized hazards.
b. The right to request information on safety and health hazards in the workplace,
precautions that may be taken, and procedures to be followed if an employee is injured

or exposed to toxic substances.

c¢. The right to know about the hazards associated with the chemicals you work with, and
the safety procedures.

d. The right to question any instruction which may violate a safety rule, which puts
someone in unnecessary danger of serious injury.

e. The right of freedom from retaliation for demanding safety rights.
2. Safety Responsibilities
Employees also have some important responsibilities concerning safety. These are:

a. The responsibility of reporting all injuries and illnesses to your supervisor, no matter
how small.

b. The responsibility of always following the safety rules for every task performed.
c. The responsibility of reporting any hazards seen.

d. The responsibility of helping co-workers recognize unsafe actions or conditions.
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The responsibility of asking about the safety rules.

3. Employeec Safety Rules

It is impossible to list or include all safety rules for all the possible tasks. But the following
rules have been prepared to help the employee avoid hazards, which may cause injury while
doing some of the more common tasks. Failure to follow safety rules and /or safe practices will
result in disciplinary action, up to and including termination.

6.0 General Safety Rules

a.

b.

Read and follow the safety notices and other information that is posted.
Observe and follow all safety instructions, signs, and operation procedures.

Help your fellow employee when they ask for assistance or when needed for their
safety.

Never participate in “horseplay”. Horseplay that results in injury is often not covered by
Workers® Compensation.

Clean up spills immediately.

Report all unsafe conditions, hazards, or equipment immediately. Make sure other
people are warned of the problem so that they may avoid it.

Wear personal protective equipment as required to reduce injury potential. Use gloves,
safety glasses, back support belts, etc., as necessary.

Never stand on chairs, furniture, or anything other than an approved ladder or step stool.

Never use intoxicating beverages or controlled drugs before or during work.
Prescription medication should only be used at work with your Doctor’s approval.

1. Fire Safety

Report all fire hazards to your supervisor immediately.
Fire fighting equipment shall be used only for fire fighting purposes.

Smoking is not permitted at any time in the areas where “No Smoking” signs are
posted.

Do not block off access to fire fighting equipment.
Keep doors, aisles, fire escapes and stairways completely unobstructed at all times.

In the case of a fire, your first consideration must be the safety of all persons, then
attention should be directed to the protection of property.
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Change clothes immediately if they are soaked with oil, gasoline, paint thinner or any
other flammable liquid.

Know how to report a fire and how to turn on a fire alarm.
Know the location of all fire extinguishers, and how to use them.

Know the fire exits to be used in an emergency.

7.0 Hand Tool Safety

a.

Wear protective equipment necessary for the job you are performing. Discuss any
required safety equipment with your supervisor as changes occur.

Defective tools must not be used.

Do not carry sharp hand tools in clothing.

Check all wiring on electric hand tools for proper insulation and 3-prong plug grounding.
Hammers: Use eye protection at all times!

Screwdrivers: Use the right size and type of screwdriver for the job. Do not use a
screwdriver as a chisel.

Wrenches: In using any wrench, it is better to pull than to push. If you have to push, use
your open palm. Use the proper wrench for the job.

Handsaws: Saws that are sharp and rust free are less likely to bind or jump. Insure the
object being cut is secured tightly to a flat surface.

8.0 Protective Equipment

a.

Approved eye protection (safety glasses with side shields, goggles, etc.) must be worn at
all times when assigned any certain job classifications. It is important to check with your
supervisor to assure compliance.

Moccasins and shoes with open toes or high heels are not permitted.

Wear protective clothing and equipment as required by your job classification to protect
against hazards at hand. These include, but are not limited to, hard hats, steel-toed shoes,
gloves, fall safety harnesses, earplugs, etc.



9.0 Material Handling Safety Rules

a.

d.

When lifting, lift properly. Keep the back straight, stand close to the load, and use your
leg muscles to do the lifting, keeping the load close to the body. Never twist your upper
body while carrying a load.

When lifting heavy objects, utilize a two-wheeled dolly, or, ask for assistance from
another employee.

Inspect the object you are going to lift for sharp corners, nails, black widow spiders, ot
other things that may cause injury.

Use gloves when handling rough or sharp materials.

10.0 Housekeeping

a.

b.

TN
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Do not place materials in aisles, stairways, or any designated path of travel.

Stack material at a safe height so that material will not fall if bumped. Insure heavy loads
have proper support, and make sure there is no overhanging or irregular stacking of
material.

Place all trash or scrap in places provided. Clean up all spills immediately.

Report wormn or broken flooring, stair treads, handrails, furniture, or other office
equipment.

Smoking is permitted only in designated areas. Use ashtrays for disposing of butts. Do
not throw butts on the floor.




Employee’s Report of Injury Form

Instructions: Your employees may use this form to report all work related injuries, ilinesses, or
“near miss” events (which could have caused an injury or iliness) — no matter how minor. This
helps you to identify and correct hazards before they cause serious injuries. This form should
be completed by employees as soon as possible and given to a supervisor for further action.

| am reporting a work related: Q Injury U lliness 1 Near miss

Your Name:

Job title:

Supervisor: ‘

Have you told your supervisor about this injury/near miss? OYes QONo
Date of injury/near miss: Time of injury/near miss:

Names of witnesses (if any):

Where, exactly, did it happen?

What were you doing at the time?

|| Describe step by step what led up to the injury/near miss. (continue on the back if

necessary): i

What could have been done to prevent this injury/near miss?

What parts of your body were injured? If a near miss, how could you have been hurt?

Did you see a doctor about this injury/iliness? QYes UONo
If yes, whom did you see? Doctor's phone number:

Date: Time:

Has this part of your body been injured before? i OYes WNo
If yes, when? Employer:

Your signature (optional): Date:

B-1
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Incident Investigation Ref)ort Form

Instructions: Complete this-form as soon as possible after an incident that results in serious injury or iliness.
(Optional: Use to investigate a minor injury or near miss that could have resulted in a serious injury or illness.)

Thisisareportofa: [ NearMiss 0OFirst AidOnly U Dr. VisitOnly QO LostTime QO Death

Pate of incident: This report is made by: O Employee [} Supervisor O Team O Final Report

Step 1: Injured employee {complete this part for eachinjured employee)

Name:

Sex: O Male 0O Female

Date of Birth::

Craft or Trade:

Job title at time of incident:

Part of body affected: (shade all that apply)

Nature of injury: (most
serious ong)

8 Abrasion, scrapes
Q Amputation

{1 Broken bone

O Bruise

0 Bumn (heat)

03 Burn (chemical)

0 Concussion (to the
head) o

O Crushing Injury

O Cut, laceration,
puncture ‘

Q Hernia

Q lliness

(1 Sprain, strain

0 Pamage to a body
system:

8 Other

This employee works:
Q Regular full time
03 Regular part time
{1 Seasonal

O Temporary

Months with
this employer

Months doing
this job:

(e.g.: nervous, respiratory, or
circulatory systems)

Step 2: Describe the incident
Exact location of the incident:

Exact time:

What part of employee’s workday? O Entering or leaving work
O During meal period O During break

-3 Doing normat work activities
0 Working overtime : (1 Other

Names of witnesses (if any):

C-1



Number of Written witness statements:

attachments:

Photographs: Maps / drawings:

I
H
- 1

What personal protective equipment was being used (if any}?

Describe, step-by-step the eventis that led up to the injury. Include names of any machines, parts, objects,

tools, materials and other important details.

I
!
)
1

3

'

Descfiption continued on attached sheets: O

Step 3: Why did the incident happen?
Unsafe workplace conditions: (Check all that apply)
Q Inadequate guard

0 Unguarded hazard

0 Safety device is defective

QA Tool or equipment defective

Q Workstation layout is hazardous

O Unsafe lighting

O Unsafe ventilation

O Lack of needed personal protective equipment
0 Lack of appropriate equipment / tools

O Unsafe clothing

O No training or insufficient training

Q Other:

Unsafe acts by people: (Check all that apply)

O Operating without permission

O Operating at unsafe speed

Q Servicing equipment that has power to it

0O Making a safety device inoperative

O Using defective equ:pment

0 Using equipment in an unapproved way

8 Unsafe lifting by hand

O Taking an unsafe position or posture

0 Distraction, teasing, horseplay

O Failure to wear personal protective equipment
0 Failure to use the available equipment / tools
Q Other: .

i

Why did the unsafe conditions exist?

Why did the unsafe acts occur?

-

Is there a reward (such as “the job can be done more quickly”, or “the broduci is less likely to be damaged”)

that may have encouraged the unsafe conditions or acts? o OYes ONo
If yes, describe: .

{
Were the unsafe acts or conditions reported prior to the incident? QYes LNo
Have there been similar incidents or near misses prior 1o this one? A QYes O No
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Step 4: How can future incidents be prevented?
What changes do you suggest to prevent this injury/near miss from happening again?

O Stop this activity Q Guard the hazard Q Train the employee(s) O Train the supervisor(s)
0 Redesign task steps & Redesign work station O Write a new pélicy/rule O Enforce existing policy

0 Routinely inspect for the hazard 0 Personal Protective Equipment O Other:

What should be (or has been) done to carry out the suggestion(s) checked above?

Description continued on attached sheets: Q

s form? (Please Print)
Title:

Step 5: Who completed and reviewed thi
Written by:

Department: Date:

Names of investigation team members:

Reviewed by: Title:

Date:
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ATTACHMENT A

FIRST AID KITS
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FIRST AID KITS

Each first aid kit is in a weather proof container, accessible, and contains but is not limited to the
following elements:

Item Amount
Ear Plugs 2 pair
Band-aids 2 boxes
Sterile pads 527x2”
Oval eye pads 2
Tylenol 10
Burn cream 1 tube
Tweezers 1 each
Scissors 1 each
Triangular bandage 1
Antiseptic wipes 1 box
Ammonia inhalants 1 box
Flexible gauze 1 roll
First aid guide

Latex gloves 2 pair

11
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SAFE OPERATION OF CRANES,
DERRICKS, AND HOISTING EQUIPMENT
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Subpart N — Cranes,
Derricks, Hoists, Elevators,
and Conveyors

§1926.550 Cranes and derricks.

() @eneral requirements. (1) The em~
ployer shall comply wilh the monufactur-
er's specificotions and limitations applico-
ble to the operation of any and all cranes
and dermicks, Where manufocturer’s speci-
fications are not available, the limiations
assigned to the equiprment sholl be based
on the determinations of g qualified engl-
neer competent in this field and such de-
terminaiions wili be approprictely docu-
mented and recorded. Attagchrnents used
with crones shall not exceed the copachy.
rafing, or scope recommended by the
manutacturer, -

- {2) Rated load copaciiies, and recom-
mended operating speeds, special hazard
warnings. or instruction, shall be conspicu-
ously posted on all equipmenit. instructions
or warmnings shall be visible to the operator
while he is ot his control siation.

(3) (Reserved)

(4) Hond signais to crane and dermrick op-
erators shall bbe those prescribed by the ap-
plicable ANSI stondard for the type of
crane in. use. An illustration of the signals
shall be posted at the job site.

(5) The employer shall designate o com-
petent person who shall inspect alf ma-
chinery ond eqguipment prior fo each use.
ond durnng use. to maoke sure it Is in safe op-
erating condition. Any deficiencies shall be
repaired., or defective ports replaced, be-
fore confinued use.

(6) A thorough, annual inspection of the
hoisting machinery shall be made by a

compeient person, or by a govermnment or
private agency recognized by the U.S. De-
partment of Labor. The employer shall
maintain a record of the dates and results
of inspections for each hoisting machine
and plece of equipment.

. {7 Wire rope shall be token out of ser-
vice when any of the following conditions
exist . '

0 In sunning rbpes, six fandomly distrib-

" uted broken wires in one lay or three bro-

ken \.yires in one strand In one lay;

(D Wear of one-third the original diame- -
ter of outside individual wires. Kinking,
crushing. bird caging. or any other dam-
age resulting in distortion of the rope siuc-
ture;

() Evidence of any heat dcmoge from
any cause; - -

(v) Reductions from nominal diometer of
more than one-sixty-fourth inch for diome-
ters up to and including five-sixteenths
inch, one-thirty-second inch for diumeters
three-eighths inch to and including one-
half inch, three-sixty-fourfhs inch for diome-
ters nine-sixteenths inch to ond including
three-fourths inch, one-sixteenth inch for di-
ameters seven-eighihs inch to 1% inches
inclusive, three-thidy-seconds inch for di-
ameters 1Y, o 1V, inches inclusive:;

(v) In standing ropes, more than two bro-
ken wires In one lay in sections beyond end
connectlions or more than one brokeh wire
at an end connection.

(vi) Wire rope safety factors shail be in
gccordance with American Nationat Stan-
dards Institute B 30.5-1968 or SAE JOR-1966.

(8) Belts, gears, shaffs, pulleys, sprockets,
spindles, drums, fly wheels, chains, or other
reciprocating, rofating, or other moving
parts or equipment shall be guarded if
such parts are exposed to contact by em-
ployees, or otherwise create a hazard.

CRANES, DERRICKS, HOISTS, ELEVATORS, AND CONVEYORS-3
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CONSTRUCTION REGULATORY GUIDE

Guarding shall meet the requirements of

the American National Standards Institute -

B 15.1-1958 Rev., Sofety Code for Mechant-
=al Power Transmission Apparaius.

(?) Accessible areas within the swing ro-
dius of the rear of the rotating superstruc-
ture of the crane. elther permanently or

. temporarily mounted, shall be bonicaded

in such g manner as to prevent an em-
ployee from being struck or crushed by the
crane. i

(10> All exhaust pipes shal be guarded or
insulated in oreas where contact by em-

Ployees i possible in the performonce of

normailt duties.

(11) Whenever internal combustion en-
gine powered equipment exhaus’s in en-
closed spaces, tests shall be mode ond re-
corded to see that employees are not
exposed to unsafe concentrations of toxic
gases or oxygen deficient atrospheres.

(12) All windows in cabs shall be of safety
glass, or equivalent, that infroduces no vis-
ible distortion thot will inferfere with the
~afe opergtion of the machine,

(13> () Where necessary for rigging or
service requirements, a lodder, or steps.
shcél be provided fo give gccess to g cab
roof.

() Guardrails, handhelds, and steps shall
be provided on cranes for easy access fo
the car and cab, conforming fo American
National Standards Institute B30.5.

(i) Piotforms and walkwaoys shall have
anfi-skid surfaces.

_ (14) Fuel tank filler pipe shall be located
I such @ posiion, or protected in such
manner, as to not cliow spill or overfiow to
run onto the engine, exhaust, or electiical
equipment of any machine being fusled.

(h An accessible fire extinguisher of SBC
rating. or higher, shall be available ot all
operator stations or cabs of equipment.

{0 All fuels shall be tansported. stored,
ond handled to meet the niles of Subpart F
of this part, When fuel is fransported by ve-
hicles on public highways, Departiment of
Transponation rues contained in 49 CFR
Parts 177 and 393 concermning such vehicu-
lar fransportation are consldered applico-
ble.

(15) Except where elecinical distibution
and fransmission lines have been deener-
ghkzed and visibly grounded at point of work

-or where insulating barriers, not a port of or

on altachment to the equipment or ma-
chinery, have been erected 1o prevent
physical contact with the lines, equipment
or-machines shall e operated proximate

" to powet fines eonly in accordance with the

following:
) For lines rated 50 kV. or below, mini-

mum clearaonce between the lines and

any part of the crane or load shall be 10
teetl; ,

() For lines rated over S0 kY., minimum
clearance between the lines and ony parnt
of the crane or load shall be 10 feet plus 0.4
inch for each 1 kV. over 8D kV., or twice the
length of the line insulator, but never less
than 10 feet:

(i) in fransit with no load ond boom low-
ered, the equipment clearagnce shall be g
minimurn of 4 feet for voitages less than 50
kV., and 10 feet for voltages over EOKV.. up
o and including 345 kV., and 16 feet for
vottages up to and including 750 kV.

(iv) A person shall be designated to ob-
serve clearance of the equipment and
give fimely waming for ol operations
where It is difficult for the operator to main-
tain the desired clearance by visuadl
means;

CRANES, DERRICKS, HOISTS, ELEVATORS, AND CONVEYORS-4



(/"-h\‘
{ :

N WW A IR W B W e ¥ w vewme e v we e v = e o=

(v) Coge-type boom guards, insulafing
links. or proximity woming devices may be
used on cranes, but the use of such de-
vices shail not otter the requirements of any
other reguidation of this port even if such
device s required by low or regulcatior;

(vi) Any overhead wire shall be consid-
ered to.be an energkzed line unless and un-
{il the person owning such line or the elec-
trical utiity authorities indicate that it is not
an energized line and #t has been visibly
grounded: ..

(vi) Prior to work near fransmitfer fowers
where on elechical charge can be nduced
in the equipment or materals being hon-
died. the friorsmitter shall be de-energized or
tests shall be made fo determine if electrical
charge b induced on the crane. The folow-
ing precautions shall be token when neces-
sary to dissipate induced voltoges: '

(@) The equipment shall be provided
witlhh an electrical ground directly 1o.the
upper rotating structure supporting the
boom; and :

(b) Ground jumper cables shali be at-
tached to materials being handled by
boom equipment when electrical chorge
is induced while working near energized
transmitters. Crews shall be provided with
nonconductive poles having large oliga-
tor clips or other similor protection to at-
tach the ground cable to the load.

(c) Combustible and flormmable maieri-
als shall be removed from the immediate
areaq prior fo operations.

(16) No modifications or additions which
affect the capacily or safe operation of
the equipment shall be made by the em-
ployer without the manufacturer’s written
approval. if such modifications or changes
are made. the copacity, operation, and
maintenance instruction plates, tags, or
decals, shall be chaonged accordingly. in

no case shall the original satety factor of
the equipment be reduced.

(17) The employer shall comply with
Power Crane and Shovel Associgtion Mo-
blle Hydraulic Crane Standord No. 2.

. (18) Sideboom cranes mounted on
whea! or crawler tractors shall meet the re-
quirements of SAE J7430-1964.

(19) Al employees sholl be kept clear of

" loads about to be Iifted qnd pf suspended

loads,

(b) Crowler, locomotive. ond fruck
cranes. (D All jibs sholl have postlive stops
to prevent their movement of more thon &°
above the stralght line of the jlb and boom
on conventional type crone boorns. The
use of cable type belly sings does not
constitute compliance with this rule.

) Al crowler. truck, or locomotive
cranes in usé shall meet the applicable re-
quirements for design, Inspection, construc-
fion, testing, maintencnce and operation
as presciibed in the ANSI B30.5-1968, Safety
Code for Crawler, Locomotive and Truck
Crones. However, the wittten, dated. and
signed inspection reporis and recordds of
the monthly inspection of critical ttems pre-
scibed In secfion 5215 of the ANSI
B30.5-1968 standard are not required.
Instead, the employer shall prepore a certi-
fieation record which includes the date the
crone hems were inspected; the signature
of the peron who inspected the”grane
ttermns: and G serial number, or other idernitifi-

et forthe crane inspected. The most recent

certification record shall be mainfoined on
file until @ new one is prepared,

(©) Hommerhead fower cranes. (1) Ade-
quate clearance shali be malintained be-
tween moving and rotating structures of
the crane and fixed objects fo allow the
passage of employees without ham.
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EDITOR'S NOTE: Effective February &, 1995
paragraph (€)(2) of 1926.550 below I re-

‘ wisad o mod:

(2) Each employee sequired to perform
duties on the horizontal boom of harmmer-
head tower cranes shall be profectied
against falling by guardrails or by a person-
ol fall amest systern In conformaonce with
subpart M of this parl.

(2) Employees required to perform duties
on the horizontal boom of hammerhead
tower cranes shall be protected against
foling by guordrails or by safety bells and
lanyards oftached to lifelines in confor-
mance with Subpart E of this part,

(3) Buffers shall be provided ot both ends
of fravel of the frolley,

(4) Cranes mounted on roll fracks shall
be equipped with limit switches iimiting the
travel of the crane on the frock and stops
or buffers gt each end of the fracks.

(5) All hammerhead fower cranes in use
shall meet the agpplicable requirements for

asign, construction, instaliation, testing,

Qintenance, inspeciion, and operation
s prescribed by the monufaciurer.

(d) Overhead and gantry crones. (1) The
rated load of the crane shall be plainly
marked on each side of the crane, ond if
the craone has moere than one hoisting untt,
egch hoist shall have fts rated load marked
on it or s load block, and this marking shall
ibe clearty legible from the ground or fioor.

(2) Bridge trucks shall be equipped with
sweeps which extend below the top of the

" "rail and project in front of the truck wheels.

(3) Except for flcor-operated cranes, a
gong or ofher effective oudible waming
signal shall be provided for eqch crane
eguipped with @ power fraveling mecha-
nisrm.

(4) All overhead and gantry crones in
use shall meet the applicable requirements
for design. construction, instaliation, test-
ing, maintenance, inspection, and opero-
tion as prescrityed in the ANSI B30.2.0-1967,
Safety Code for Overhead and Gantry
Cranes. .

(e) Demicks. All demricks in use shall meet
the opplicable requirements for design.
construction, installation. Inspection, fest-
ing. maintenonce, and operation as pre-
scribed.ln American Naiional Stondards
Institute B30.6-196%, Safety Code for Der-

ricks.

(N Floafing cranes and demicks—(1) Mo-
blle cranes mounted on bonges. (D Whana
mobile crane ks mounted on c baorge, the
rated load of the crane shall not exceed
the origing! capacity specified by the

"manufaciurer. :

(D A load rating chart, with clearly leg-

. Iple letters and figures, shall be provided

with each crane, and securely fixed at o
location eosily _visible to the operator.

dii) When load ratings are reduced to
stay within the limits for list of the barge with
a crane mounted on it, a new load rating
chart shall be provided.

(iv) Mobile cranes on barges shall be
posilively secured.

(@) - Permanently mounted floating
cranes and demicks. (D When ¢ranes and
denicks are pernanently Installed on
barge, the capaciy and limitations of use
shall be based on competent design crite-
ra.

M A lead rating chart with cleorty legible
letters and figures shall be provided and
securely fixed ot a location easty visible to
the operator.

(W) Flogting cranes and flogting demicks
in use shall meet the gpplicable require-
ments for design. construction, Installation,

CRANES, DERRICKS, HOIHS,1‘E(JLE;‘/4ATORS. AND CONVEYORS-6
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festing, maintenance, and operation as
prescribed by the manufacturer,

(3) Protection of employees working on
barges. The employer shall comply with the
applcable requirements for protection of
employees working onboard marine ves-
sels specified in §1926.605,

" (@) Crane or demick suspended person-
nel piafforms—(1) Scope, cpplication and
definifions—(f) Scope and application. This
standard” applies 1o the design, construc-
tion. testing, use dnd maintenance of per-
sonnel platforms, and the hoisting of per-
sonnel platforms on the load lines of cranes
or dermicks..

.M Definffions. For the puposes of this para-
graph (), the folowing definttions opply:

(A) Failure means load refusal, break-
age. or separation of components.

(B) Hoist (or hoisting) means all crane or
demick functions such as lowering, Iiffing.
swinging. booming in and aut or up and
dowmn, or suspending a personnel pliatform.

(C) Load refusal means the point where
the ulimate sirength is exceeded.

(D> Madmumn intended load means the to-
1ol ioad of all employees, took. materiak.
ond ofher loads recsonably articipated to
be applies to a personnel platform or person-
nel platform componert af any one fime.

(E> Runway means a fim, level surface
designed. prepared ond designated as o
patty of travel for the weight and configu-
ration of the crane being used fo Iiff and

Aravel with the crane suspended platform.

An enisting surfoce may be used as long as
It meets these criteria.

(2> General requirements. The use of g
Crane or derrick to holst employees on @
Personnel platform Is prohibited, except
when the erection, use, and dismantling of
convenfional means of reaching the work-

site, such os a personnel hoist, lodder, stair-
way, aerial lift, elevating work platform or
scaffoid, would be more hazardous or is
not possible because of structural design or
worksite conditions.

(3) Cranes and demicks—() Operational
chteda, (A) Holsting of the personnel plat-
form shall be performed in a slow, con-
trolled, cautious monner with no sudden

“movements of the craneor- denick, or the
" plaiforrm, o

(B) Load iines sholl be capable of sup-
porting. without follure, at lecst seven times
the madmum intended load, except that
where rotafion resistant rope b used, the
lines shall be copable of supporting without
fallure, of least ten times the madmum in-
tended load. The required design facior &
achieved by taking the cument sofety fac-
tor of 3.5 (required under §1926.550(b)(2)
and applying the 50 percent derating of
the crane capacity which & required by
§1925.550(g)()MP.

(C) Load and boom hoist drumn brokes,
swing brakes, and locking devices such as
pawis or clogs shall be engoged when the
occupied personnel platform is in a station-
ary warking position,

(D) The crane shall be uniformly level
within one percent of level grode ond io-
cated on fimn footing. Cranes equipped
with oulriggers shall have them all fully
deployed following manufacturer's specifi-
cations, insofar as opplicable, when hoist-

- Ing employees,

(B) The total weight of the loaded per-
sonnel platform and relaied rgging shall
not exceed 50 percent of the rated co-
pacity for the radius and configuration of
the crane or demrick,

(A The use of machines having live
booms (booms in which lowering b con-
frolled by a broke without aid from other

CRANES, DERRICKS, HOISTS.]%L/E‘;\’QATORS, AND CONVEYORS-7
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 devices which slow the lowering speeds) is
prohlbited.

L B Instumenfs and components. (A)

-urones and denicis with varable angle
booms shal be equipped with a boom angle
indicator, readily visible 1o the operator

(B) Cranes with telescoping booms shall
be equipped with o device tfo indicate
clearly to the operator, ot all fimes, the
boom's exrendad length or an accurcate
determingtion of the load radius to be
used during the Iiff shall be made prior fo
holsting personnel.

(C) A positive acting device shall be
used which prevents contact between the
locd block or overhaul ball and the boom
fip (onti-two-blocking device), or o system
shall be used which deactivates the hoist-
ing aciion before damage occurs in the
event of a two-blocking situation (fwo-
block darnage prevention fecture).

(D) The load line hoist drum shall have @
systern or device on the power tain, other
than the load hoist brake, which regulates

* lowering rate of speed of the hoist
v echanism (controlled load lowering.) Free
fall is prohiblied.

(4) Personne! Plalforrms—() Design crite-
nia. (A) The personnel platform ond suspen-
sion system sholl be designed by o qualified
englneer or o qualified person competent
in shuctural design.,

! (B) The suspension system shall be de-
signed to minimize fipping of the platform
due tc movement of employees occcupy-
. ing the platform.

EDITOR'S NOTE: Effective February 6, 1995
paragraph (g)(4) () (C) of 1926.550 below is
revised fo read: ’

(C) The personnel plaotform #self, except
the guardrail system and personal fall ar-
rest system anchorages, shall be capable
of supporing, without failure, is own weight

ond ol leost five times the maximum In-
fended load. Criteria for guardrall systems
and personal fall arrest systemn anchorages
are contained in subpart M of this Part.

(C) The personnel platform itself, except
the guardrall system and body belt/har-
‘ness anchoroges, shall be copable of sup-
porting. without failure, its own weight and
at isast five times the modmum intended
load, Ciiteda for guordrall systems and
body belt/namess anchorages are con-
tained in other Subpars, E and M. respec-
tively of this part,

@) Platform specifications. (A) Each person-
nel piatform shal be equipped with a guar-
dral systemn which meets the requirements of
subpart M. and shal be enclosed at least
frorn the toeboand to mid—al with elfiher solid
corstruction or expanded metal having
‘openings no greater than % inch (127 cm).

(B) A grab rail shall be installed inside the
.entire perimeter of the personnel plafform.

(C) Access gates, If installed, shall not
swing outward during hoisting.

(D) Access gates, including sliding or fold-
ing gotes, shall be equipped with a restrain-
ing device to prevent accidental opening.

(E) Headroom shall be provided which
allows employees to stand upright in the
platform.

() In addition to the use of hard hats,
employees shall be protected by overhead
protection on the personnel platform when
employees are exposed to faling objects.

(&) All ough edges exposed to confact
by empioysas shal bée surfoced or
smoothed in order to prevent injury o em-
ployees from punctures or lacerations.

(Hy All welding of the personnel platform
and lis components shall be performad by
o qualfied welder famlliar with the weld
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grades, fypes and material specified in the
plaiform design. -

() The personnel platform shall be con-
spicuously posted with a plate or other per-
manent marking which indicates the
weight of the platform, and iis rated load
capacity or meximum infended lood.

- Qi Personnel platform loading. (A) The
personnel platforrn shall not be loaded in
excess of lts rated lood copacity. When @

personnel platforrn does not have a rated
load copacity then the personnel platfonn
shall not be loaded in excess of its maoxi-
mum intended load.

(B) The number of employees occupying
the personnel plotform shall not exceed
the number required for the work being

performed.
(C) Personnel platforms shall be used

- only for employees, their fools and the ma-

-
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terials necéssary to do their work, and shall
not be used to hoist only materials or tools
when not holsfing personnel,

(D) Materials and tools for use during o
personnel lift shall be secured to prevent
displacement.

(E) Materials and tools for use during a
personnel lift shall be evenly distibuted
within the confings of the plalform while
the plaiform is suspended.

. Gv) Rigging. (A) When a wire rope brdle -~ -
is used to connect the personnel platform

to the load line, each bridle leg shall be
connecfed to a master link or shackle in
such g manner to ensure that the load, s
evenly divided among the bridle legs.”

(B) Hooks on overhaul ball assemblies,
lower load blocks. or other gttachment as-
semblies shall be of a type thal caon be
closed and locked. eliminoiing the hook
throat opening. Alternatively, an alloy an-
chor fype shackle with a bolt, nut and re-
taining pin may be used.

(C) Wire.rope, shackles, rings, master
links, and other rigging hardware must be
caopable of supporting. without failure, at
least five times the maximum infended
load applied or transmitted o that com-
ponent. Where rotation resistant rope is
used, the slings shall be capable of sup-
porting without failure at least ten fimes the
maximum infended toad.

(D) All eyes in wire rope slings shall be
fabricated with thimbles,

(E) Bridles and associated rigaing for af-
taching the personnel piatform to the hoist
line shall be used only for the pigttorm and
the necessary employees, their tools ond
the materials necessary to do their work
oand shofl not be used for any other pur-
pose when not holsting personnel.

(5) Trial kft, inspections and proof testing. ()
A fial it with the unoccupled personnel
platform loaded at least 10 the anlicipated
ifftweight shall be macdie from ground level,
or any other location where employees wil
enter the platformn fo each location at which
the personnel platform & to be hoisied and
posttioned. This tial fift sholl be performed im-
mediately prier to placing personnel on the
pigiform. The operator shall deferming that
af systems, controls and safety devices are

* activated and functioning propery; that no

nterferences exist and that-alf configura-
tions: necessary fo reach those work loca-
tions will allow the operator to remain under
the 50 percent kmit of the holst's rated ca-
pachy. Matericls and fooks to be used during
the actual lit can be loaded in the platform,
s provided in parographs (@(@D). and
@® of this section for the trial ift. A single tial
Et may be performed ot one fime for al
locations thot are to be reached flom a

single set up posiion.

G The frial lift shall be repeated prior o
hoisting employees whenever the crane or
demick is moved and set up in a new loca-
tion or retumed fo @ previously used loca-
tion. Additionally, the trial lifi shall be re-
peated when the lift route is changed
unless the operator determines thot the
route change & not signfiicant (.e. the
route change would not affect the safety
of hoisted employees.)

. (i) After the triol Iiff, and just prior to holst-

- ing personnel, the plaiform shall be hoisted

a few.inches and inspected fo ensure thai
i is secure and properly bolanced. Em-
ployees shall not be holisted unless the fol-
lowing conditions are determined to exist:

(A) Hoist ropes shall be free of Kinks;

(B) Multiple part iines shall not be twisted
around each other;

(C) The primary oftachment shall be
centered over the platform: and
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(D) The hoisting system shall be in-
spected if the load rope is slack to ensure
all ropes are properly stated on drums and

sheaves.

v) A visual inspection of the crane or
denmick. rigging. personnel ploiform, and
the crane or demrick base support or ground
shall be conducted by a competent per-
son immediately after the fial §ift to deter-
mine whelher the testing hos exposed any
defect or produced . any adverse effect
upon any component or structure.

(v} Any defects found during inspections

which create a safety hazard shall be cor-
rected before holsting personnel.

{vi) At each job site, prior to hoisting em-
ployees on the perseonne! platform, and af-
ter any repair or modificotion, the platform
and tigging shall be proof tested to 125
percent of the platform’s rated capacity
by holding it in a suspended posilion for
five minutes with the test load evenly dis-
tributed on the plaiform (this may be done
concumrently with the trial lift). After proof
testing, a competent person shall inspect
" e plgiforn and rgging. Any deficiencies

Jnd shall be comected ond another
proof test shall be conducted. Pesonnel
hoisting shall not be conducied until the
proof testing requirements are saiisfied.

(6) Work practices. () Employees shail
keep all parts of the body inside the plat-
form during raising. lowering, and position-
ing. This provision does not apply o an oc-
cupant of the platform performing the
duties of a signal person.

(i) Before employess exit or enter ©
holsted personne! platform thot is not
landed, the platform shall be secured 1o
the structure where the work is 1o be per-
formed, unless securing fo the structure
creates an unsafe situction.

(i) Tag lines shall be used unless their use

creates an unsafe condition.

v ————

(v) The crane or denick operator sholi re-
main at the confrols at oll times when the
grane engine Is running ond the platformis
occupted.

(v) Hoisting of employees shall be
promptly discontinued upon indication of
any dangerous weather conditions or ol
er impending danger.

(v Employees being hoisted shall re-
main in contfinuous sight of and in direct
communication with the operator or signal
person. In those sttuafions where direct
visual contact with the operator is not pos-
sble, and the use of a signal person would
create o greater hazord for the person, di-
rect communication alone such as by ra-
dio may be used.

(viD) Except over water. employees occu-
pying the personnel plaiform shall use o
body belt/hamess systemn with lanyard ap-
propriately attached fo the lower load
block or overhaul balt, or to a shuctural
rmember within the personnel plaiform co-
pable of supporiing a foll impact for em-
ployees using the anchorage. When work-
ing over water the requirements of
§1926.106 shall apply.

(viln No lifts shall be made on onother of
the crane's or demick’s loadiines while per-
sonnel ore suspended on a plaiform.

(7) Traveling. ) Hoisting of employees
while the crane is fraveling & prohibited.
except for portal, fower and locomotivg
cranes, or where the employer demon-
strates that there is no less hazordous way
to perfom the work.

G Under any circumstances where Q
crane would travel while hoisting person-
nel, the employer shall implement the fol-
lowing procedures to safeguard em-
ployees: :

(A) Crane frave! shall be restricted to ©
fixed track of unway;

CRANES. DERRICKS, HOISTS, ELEVATORS, AND CONVEYORS-10



CAPINOITRUNA WY RGBT UL WL L AT Wi

(B Travel shall be limited to the load ro-
dius of the boom used during the liff; and

(C) The boom must be parallel to the
direction of trovel.

) A complete tial run shall be per-
formed to test the route of frovel before
employees are allowed to occupy the
platform. This frial run can be performed at
the some fime as the trial lift required by
paragraph (@)X(8)® of this section which
tests the route of the lift. A

(B> If fravel is done with a rubber hred-
camier, the condition ond air pressure of
the fires sholl be checked. The chatt co-
pacity for liffs on rubber shall be used for
application of the 50 percent reduction of
rated capacity. Notwithstanding para-
graph (@X5)GXE) of this section, oulriggers
may be portially rehracted as necessary for
travel.

(8) Pre-iift meeting. () A meeting at-
tended by the crane or demick operator,
signal persan(s) (if necessary for the lift),
employee(s) o be lified. and the person
responsible for the task to be performed
shall be held to review the appropriate re-
quirements of paragroph (g) of this section
and the procedures to be followed.

@) This meeting shall be held prior fo the

- Hial it of each new work location, and

shall be repeated for any employees new-
ly assigned to the operation.

§1926.551 Helicopters,

(o) Helicopter regulgfions. Helicopter
cranes shall be expecied to comply with
any applicoble regulations of the Federal
Avidgtion Administration.

{b) Briefing. Prior fo each day's opera-
fion o briefing shall be conducted. This
briefing shall set forth the plan of operation
for the pilot ond ground personnel.

(c) Slings and tag lines. Load shall be
propeily slung. Tag lines shall be of a length
that will not permit their being drawn up
into rotors. Pressed slesve, swedged eyes.
or equivalent means shall be used for all
freely suspended loads to prevent hand
splices from spinning open or cable clamps
from loosening.

(d) Corgo hooks. All élechicolly oper-

. ated cargo hooks sholl have the electrical
" gctivaling device so " designed ond

installed as.to prevent inadvertent opero-
tion. In addition, these cargo hooks shall be
equipped with an emergency mechanical
confro! for releasing the load. The hooks
shall be tested prior to each day'’s opera-
tion fo determine thot the release functions
properly. both elecmcally and mechank
cally.

(e} Personol profecﬁve equipment. (1)
Personal protective equipment for em-
ployees receiving the load sholl consist of
complete eye protection and hard hats se-
cured by chinsiraps.

(2) Loose-fitting clothing likely o flop in
the downwash, and thus be snogged on
hoist line, shall not be wom.

(N Loose gear and objects. Every practi-
cal precaution shall be taken to provide for
the proteciion of the empioyees from fiy-
ing objects in the rotor downwash. All loose
gear within 100 feet of the ploce of liftihg
the load, depositing the load. and all other
oreas susceptible to rotor downwash shall
be secured or removed.

{0) Housekeeping. Good housekeeping
shall be maintained in all helicopter load-
ing ond unloading areas.

(h) Operator responsibility. The helicop-
ter operator shall be responsible for size.
weight, ond manner in which loads are
connected to the helicopter. if, for ony
reason, the helicopfer operaior believes
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the it connot be made safely, the liff shall
not be made.

M Hooking and unhooking loads. When

- ermployees are required to perform work
under hovering croft, a safe means of ac-
cess shall be provided for employees to
reach the holst fine hook and engoge or

" disengoge corgo slings. Employees shall
not perform work under hovering craft ex-
cept when necessory o hook er unhock
loads. o

0 Static charge. Static charge on the
suspended foad shall be dissipated with a
grounding device before ground person-
nel fouch the suspended load, or protec-
tive rubber gloves shall be wom by all
ground personnel fouching the suspended
load.

(k) Weight limitation. The weight of an ex-
ternal loadd shall not exceed the manufac-
turer’s rating.

() Ground lines. Holst wires or other geat.
except for pulling fines or conductors that
are allowed to “pay out” from a container
or rolt off a reel, sholl not be aftached fo
any fixed ground sfructure, or allowed to
foul on any fixed siructure.

(m) Visibilify. When visibility is reduced by
dust or othéer conditions, ground personnel
sholl exercise speclol coution to keep clear
of maln and stabllizing rotors.- Precautions
shall also be taken by the employer fo elim-
inate as for as proctical reduced visibility.

(n) Signal systems. Signal systems be-
tween alrcrew and ground personnel shall
be understood and checked in advance
of hoisting the lood. This applies to efther
radio or hand signat systems. Hand signals
shall be os shown in Figure N-1.
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FIGURE N-1 HELICOPTER HAND SIGNAL
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{0) Approach distance. No unauthorized
person shall be allowed to approach with-

.In 80 feet of the helicopter when the rotor

‘ades are tumning.

(p) Approaching helicopter. Whenever
approaching or leaving a helicopter with
blades rotating, all employess shall remain

-in full view of the pilot ond keep in @

crouched position. Employees shall avoid
the area from the cockpht or cabin rear-
ward unless authorized by the helicopter
operator to work there, .

(Q) Personnel. Sufficient ground person-
nel shall be provided when required for
safe helicopter loading and unloading op-
erations,

(0 Communications. There shall be
constant reliable communication between
fhe pilot. and a dasignated employee of
the ground crew who acts os a signalman
during the period of loading and unioad-
ing. This signalmaon shall be distinctly recog-
nizable from other ground personnel.

(s) Fires. Open fires shall not be permitted
in an area that could result-in such fires be-
spread by the rotor downwash.

§1926.552 Material hoists, personnel boists, and
elevators.

(@ General requitements. (1) The em-
plover shall comply with the monufactur-
er's specifications and limitations applica-
ble to the operation of all hoists ond
elevators. Where manufacturer's specifi-
Cations are not available, the limitations
assigned to the equipment shali be based

*on the determinations of a professional en-

gineer competent in the field.

(2) Rated load capacities, recom-
mended operating speeds, and special
hazard womings or instructions shall be
posted on cars and platforms.

(3) Wire rope shall be removed from ser-
vice when any of the following conditions
exists:

M In holsting ropes, six randomly distrib-
uted broken wires In one rope lay or thiee
broken wires in one strand in one rope lay:

cil)' Abrasion, scrubbing, flattening, or
peening, causing loss of more than one-
third of the original diometer of the outside
wires; '

(i) Evidence of any heat domage resuli-
ing from a torch or any domoge caused
by contact with electrical wires;

(iv) Reduction from nominal diameter of
more than three sixty-fourths inch for diam-
eters up to and including three-fourths
inch: one-sixieenth inch for diometers
seven-eights to 14 inches: and three thirty-
seconds inch for diameters 1V, to 114 in-
ches.

(4) Hoisting ropes shall be instalied in ac-
cordance with the wire rope manufactur-
ers’ recommendations.

{5) The installation of live booms on hoists
is prohibited.

(6) The use of endless bel-type manlifis
on construction shall be prohibifed.

_{b) Material hoists. (1) () Operafing rules
shall be established and posted ot the op-
ercator’s station of the hoist. Such rules sholl
include signal systern and cltowable line
speed for various loads. Rules and notices
shall be posted on the car frame or cross-
head in a conspicuous location, including
the statement *No Riders Allowed.”

(i) No person shall be allowed to ride on
materiol holsts except for the pumposes of
inspection and maintenance.

(2) All enfrances of the hoistways shall be
protected by substanfiol gates or bars
which shall guard the full width of the land-
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ing entrance. All hoistway entrance bars
and gates shall be painted with diagonal

" confrasting colors, such as black and yel-

low sttipes.

() Bars shall be not less than 2- by 4-inch
wooden bars or the equivalent, located 2
feet from the holstway line. Bars sholl be lo-
cated not less than 36 inches nor more
than 42 Inches above the ficor.

(i) Gates or bars profecting the en-
trances to holstways shall be equipped
with a latching device. ’

(3) Overhead protecfive covering of
2-inch planking, ¥s-inch plywood, or other
solicd material of equivalent strength, shatt
be provided on the top of every material
hoist cage or platform.

(4) The operator's siation of o hoisting
machine shall be provided with overhead

protection equivalent to tight planking not

less thon 2 inches thick. The support for the
overhead protection shall be of equadl
strength. -

(5) Hoist fowers may be used with or
without an enclosure on all sides. However,
whichever altemative is chosen, the follow-
ing opplicable conditions shall be met:

(D When a hoist tower is enclosed., it shall
be enclosed on all sides for its entire height
with a screen enclosure of Yo-inch mesh.
No. 18 U.S. gauge wire or equivalent, ex-
cept for londing access.

(i When o hoist fower is not enclosed,
the holst platform or cor shall be totally en-
closed (coged) on all sides for the full
height between the floor and the over-
head protective coverng with Y-inch
mesh of No. 14 U.S. gouge wire or equiva-
lent, The hoist platform enciosure shalt in-
clude the required gates for loading and
unioading. A ¢-foot high enclosure shall be
provided on the unused sides of the hoist
tower ot ground level.

(6) Car cnesting devices shal be
installed to function in cose of rope failure.

(7) All materiol hoist fowers shall be de-
signed by a licensed professional engineer.

(8) All material hoists shall conformn to the
requirements of ANSI Al0.5-1969, Sofety
Reguirements for Material Hoists.

(¢) Personnel hoists. (1) Holst towars out-

. slde the stnucture shall be enclosed for the

full height on the side or sides used for en-
france and exit {o the structure, At the low-
est londing. the enclosure on the sides not
used for exit or enfrance to the structure
shall be enclosed to a height of af least 10
feet, Other sides of the tower adjccent to
floors or scaffold platforms sholt be en-
closed to o height of 10 feet above the lev-
el of such floors or scaffolds.

(2) Towers inside of shuciureﬁ shall be en-
closed on gl four sides throughout the full
height,

(3) Towers shall be anchored to the siruc-
ture at intervals not exceeding 25 feet. In
addition to tie-ins, a series of guys shall be
installed. Where fie-ins are not practical
the tower shall be anchored by means of
guys made of wire rope of least one-holf
inch in diameter, securely fostened o an-
chorage to ensure stability.

(4) Holstway doors or gates shall be not
less than 6 feet 6 inches high and shall be

‘provided with mechanical iocks. which

cannot be operated from the landing side,
and shall be accessible only o persons on
the car.

(5) Cors shall be permanently enclosed
on all sides and the top, except sides used
for entrance and exit which have caor
gaies or doors.

(6) A door or gate shall be provided at
each entronce 1o the car which shall pro-
tect the full width and height of the car en-
france opening.

CRANES, DERRICKS, HOISTS, ELEVATORS, AND CONVEYORS-15
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(7) Overheod protective covering of
2-inch plonking, ¥z-inch plywood or other
solid material or equivalent strength shall

provided on the tap of every personne

Ast,

(8) Doors or gates shall be provided with
electric contacis” which do not ollow
movement of the holst when door or gate
is open.

(9) Safeties shall be capable of stopping
and holding the car ond rated load when
traveling ot govemoer fripping speed.

(10) Cors shall be provided with a ca-
pacity and data plate secured in o con-
spicuous place on the car or crosshead.

1 internal combustion engines shall
not be permitted for direct drive.

(12) Nomal and final terminal stopping
devices shall be provided.

(13) An emergency stop switch shali be
provided in the car and marked “Stop.”

(14) Ropes: (i The minimum number of
~isting ropes used shall be three for frac-
. hoists and two for drum-type hoists.

Gh) The minimum diameter of hoisfing
and counterweight wire ropes shall be
Yoinch.

(i) Safety factors:

MINIMUM FACTORS OF SAFETY
FOR SUSPENSION WIRE ROPES
. Minimum

Rope speed in feet perminute | .o of satety
L= 7.60
75 vriarerraracanraniatsanranne 7.75
2 5 T 7.95
125 v eivricae e itin sy - 8.10
1B i ericienracronransaansansns 825
| r 2= B.40
200 cvarresnrsecnanasronssanannr 8.60
- S 8.75
. 5 [N, 8590
b R 9.20
350 ... iierrarninnennrsrarrriaas .50
F-Cx 3 P .75
o 10.00
-+ I P P 10.25
BB v ivriirrneccentrtecrosananes 10.45
- o 10.70

(15) Following assembly and erection of

"hoists, and before being put in service, an

-

inspection and test of all functions and
safety devices shall be made under the su-
pervision of @ compstent person. A similar
inspection and test is required following
major alteration of an existing instaliation.
All hoists shall be inspected and tested at
not more than 3-month infervals. The em-
ployer shall prepare a certification record
which includes the date the Inspection
ond test of ait functions and safely devices
was performed; the signature of the per-
son who performed the inspection and
test; and a serial number, or other idenfifier.
for the holst that was inspected and
tested. The most recent ceriification reg
cord shall be maintained on file.
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@n A means whereby remoiely oper-
ated holsts stop when any confrol is inef-
teciive.

f

' 4 All base-mounted drum holsts in use
shall meet the applicable requirements for
design, construction, installation. testing.
inspection, maintenance, and operations.
as prescribed by the manufacturer.

) Specific requirements, [Reserved)

§1926.554 Overhead hoists, .

(o) General requirements. (1) The safe
working load of the overhead hoilst, os de-
termined by the manufocturer, shall be in-
dicated on the hoist, and this safe working
load shall not be exceeded.

(2) The supporting structure fo which the
hoist is agttached shall hove a sofe working
load equol to that of the hoist.

(3) The support shall be anmonged so gs to
provide for free movement of the hoist and
shall not restrict the hoist from lining itself up

. with the load.

N The hoist shall be installed only in

weations that will permit the operator to

stand clear of the tood at all fimes.

(5) Air hoists shalt be connected to an air
supply of sufficient capacity and pressure
to safely operate the hoist. All air hoses sup-
plying air shail be positively connected to
prevent their becoming disconnected dur-
jng use.

(6 Al overhead hoists in use shall meet
the applicable requirements for construc-
tion, design. instaliation, testing, inspection.
maintenance, and opergiion, as pre-
scribed by the manufacturer.

(b) Specific requirermnents. (Reserved)

§1926.555 Conveyors.

(a) General requirernents. (1) Means for
stopping the motor or engine shall be pro-
vided ot the operator's sfation. Conveyor
systems shall be equipped with an audible
wamning signal to be sounded immediately
before stariing up the conveyor. :

2 If the operator’s station s af a remote
polnt, similar provislons for stopping the mo-
for ar engine shall be provided at the mo-
for or engine location. .

(3) Emergency sfop switches shall be ar-
ranged so that the conveyor cannct be

- stated again until the actudting stop

switch has been reset o mnning or *on’
posifion.

(&) Screw conveyors shall be guorded fo
prevent employee contact with tuming
fiights. -

(5) Whare a conveyol passes over work
arecs, disles, or thoroughfares, suitoble
guards shall be provided to protect em-
ployees required to work below the con-
veyors. . ,

(&) All crossovers, qisles, and passage-
ways sholl be conspicucusly marked by
suitable signs. as required by Subpart G of
this part. ‘

(7) Conveyors shall be locked out of
olherwise fendered inoperable. and
tagged out with a “Do Not Operate” 1ag
during repairs and when operation is hazx
ardous to employees performing mainte-
nance work.

(8) ANl conveyors in use shall meet the
applicable requirements  for design,
construction, inspection, festing, mainte-
nance, and operation, as prescribed inthe
ANS| B20,1-1957, Safety Code for Convey-
ors, Cableways, ond Related Equipment.
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(16) Al personnel hoists used by em-
ployees shall be constructed of materials
and components which meet the specifi-
cations for materials, consiruction, safety
davices, assembly, and structural Integrity
as stated in the American National Ston-
dard A10.4-1963, Sofety Requirements for
Workmen's Holsts. The requirements of this
paragraph (c)16) do not apply to cantile-
ver type personnel hoists,

(17X® Personnel holsts used in bridge -
tower construction-shall be approved by a |

registered professional  engineer and
erected under the supervision of a quall-
fied engineer competent in this field.

(i) When a hoist tower is not enclosed,
the hoist platform or car shall be totally en-
closed (coged) on all sides for the full
height between the floor and the over-
heqad protective covering wiih Ypinch
mesh of No. 14 U.S. gauge wire or equiva-
lent. The hoist pigtform enclosure shall in-
clude the required gates for loading and
unloading.

(i) These hoists shall be inspected and
maintained on o weekly basis. Whenever
the hoisting equipment is exposed 1o winds

exceeding 35 miles per hour It shall be in-

spected and put in operable condition be-
fore reuse.

(iv) Wire rope shall be taken out of ser-
vice when any of the foliowing conditions
exist

(@) In running ropes, six randomly distrib-
uted broken wires in one loy or three bro-
ken wires in one strand in one lay:

() Wear of one-third the original didme-
ter of outside individual wires. Kinking, crush-
ing. bird caging. or any other domage re-
sufting in distortion of the rope structure;

(c) Evidence of any heat darmage from
any cause:

() Reductions from nominaol diometer of
more thon three-sixty-fourths inch for diam-
eters to and including three-fourths inch.

- one-sbideenth inch for diameters seven-

eights inch to 1V Inches inclusive, three-
thirty-seconds inch for diometers 17,10 1'%
inches inclusive; .

(e) In standing ropes. more than two bro-
ken wires in one loy in sections beyond end
connections or more than one broken wire
at an end connection.

© (&) Pérmanent elevators under the care

and custody of the employer and used by
employees for work covered by this Act
shall comply with the requirements of Amer-
icon National Standords institute A17.1-1965
with addenda A17.1a-1967. A17.1b-1948,
A17.1c-1969, A17.18-1970, ond inspected in
occordance with A17.2-1960 with .adden-
da A17.20-1965, A17.20-1967.

§1926.553 Base-mounted drum hoists.

(0) General requirements. (1) Exposed
moving parts such as gears, projecting
screws, sefscrews, chain, cables, chain
sprockets, ond reciprocating or rotating
paris, which constitute a hazard. shall be
guarded.

(2) All controls used during the normal
operation cycle shall be located within
easy reach of the operator’s station. '

-(3) Elechic motor operated hoists shall
be provided with: -~

@ A device fo disconnect all motors
frorn the line upon power faliure and not
permit any motor to be restaried until the
confroller handle is brought fo the “off”
position:

(i) Where applicable, an overspeed pre-
ventive device:

CRANES, DERRICKS, HOISTS, ELEVATORS, AND CONVEYORS-17
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§1926.556 Aerial lifts.

(@) Generol requirements. (1) Unless
otherwise provided in this section, aerlal lifis
acquired for use on or after the effective
dcarte of this section shall be designed and
conshucied In conforrnance with the ap-
plicable requirements of the American Na-
tionol Stondards for “Vehicle Mounted Ele-

- vating ond Rotating Work Platforms,” ANSI

AS22-1969. including appendix. Aeriat lifts
acquired before the effective date of this
section, which do not meet the require-
ments of ANSI A92.2-1969, may not be used
after Jonuary 1, 1976, unless they shall have
been modified s& as to conform with the
applicable design ond consfruction re-
cquirements of ANSI A92.2-1949. Aerial [ifts

Jinclude the following types of vehicle-

mounted aerial devices used o elevate
personne! to job-sites above grouna: (O Ex-
tensible boom platforms: () aeral lodders:
(i) orticulating boom platforms: Gv) veri
cal towers; and (v) a combination of any
of the above. Aerdl equipment moy be
made of mefal, wood, fiberglass rein-
forced plastic (FRP), or other matersial; may
be powered or manually operated; and
are deemed to be aerial lifis whether or
not they are capable of rototing about o
substantially vertical axis.

(2) Aeriql lifts may be “field modified” for
uses other than those intended by the
manufaciurer provided the modification
has been cerlified in wiling by the
manufacturer or by any othér eguivalent
entity, such as a nationally recognized test-
ing laboratory. fo be in conformity with all
applicable provisions of ANSI A92.2-1969
and this section and to be of least as safe
as the equipment was before modifica-
fion.

(b)Y Specific requirements—{1) Ladder

irucks and tower trucks. Aerial ladders shall

be ‘secured in the lower fraveling position
by the locking device on top of the fruck
cab, gnd the manually operated device

at the bose of the ladder before the tuck is
moved for highway fravel.

(2) Exensible and orficuloting boomn
platforms, ) Wt controls shall be fested
each day prior to use to determine thot
such confrols are in safe working condition.

(M Onily authorized persons shall operate
an aernial fit.

(i) Befting off to an adjacent pole. struc-

“ture. or equipment-while working from an

<aerial lift shalft not be pemitted.

(iv) Employees shall always stand fimmly
on the ficor of the basket, and sholl not sit
or climb on the edge of the basket or use
planks, ladders. or cther devices for o work
position.

{v) A body belt shall be wém ond o lan-
yord attached -fo the boom or bosket
when working from an aerial fift.

(vi) Boom and basket load limis spect-
fied by the manufacturer shall not be ex-
ceeded.

(vil The brakes shall be set and when
outriggers are -used, they shall be posi-
tioned on pads or a solid surface. Wheel
chocks shall be installed before using on
gerial lift on an inclne, provided they can
be safely installed.

(Vi) An aerial #ft fruck shall not be
moved when the boom is elevated in @
working posttion with men in the baskegt, ex-
cept for equipment which & specificolly
designed for this type of operdfion in ac-
cordance with the provisions of para-
graphs (@){1) and (2) of this section. ’

() Arficulating boom and exiensible
boom plaiforms, primarily designed as per-
sonnel camiers, shall have both platformn
(uppen and lower controls. Upper conirols
shall be in or beside the platform within
easy reach of the opergtor. Lower controls
shall provide for oveniding the upper con-
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frols. Controls shall be plainly marked as to
thelr function. Lower level contiols shall not
be opercted unless permission has been
~biained from the employee in the iiff, ex-
;ept in case of emergency.

(x) Climbers shall not be worn while per-
forming work from an aeral liff,

oD The insulated portion of an cerial lift
shall not.be altered in any manner that
might reduce Hs insulating vaiue,

(xi) Before moving an aerial §ift for travel,
the boom(s) shall be inspected to see that
it Is property cradled and outriggers are in
stowed posiion except as provided in
paragroph (0X(2){Viil) of this section.

(3) Electrical fesfs. All electricol tests shall
conform to the requirements of ANSI
AR2.2-1969 section 5. However equivalent
d.c. voltage tests may be used in lieu of the
a.c. voltage specified in AP2.2-1969; d.c.
voltage tests which ore opproved by the
equipment manufacturer or equivalent en-
tity shall be considered an equivalent test
for the purpose of this paragraph (b)(3).

(4) Bursting safety factor. The provisions
of the American National Standards insti-
tute standard ANSI A92.2-1969, section 4.9
Bursting Safeiy Factor shall apply 1o oli crifi-
cal hydraulic ond pneumgatic compo-
nents. Critical components are those in
which o faliure woutd resulf in a free fall or
free -rotation of the boom. All nonciitical
components shall have a bursting safety

_ factorof atleast 2to 1.

(5) Welding standards. Al welding shall
canform to the following stondards as op-
plicable;

0] Siandaﬁ Qualification Procedure,
AWS B3.0-41.

(D Recommended Practices for Auto-
motive Welding Design, AWS D8.4-61.

n Stondard Qualification of Welding
" Procedures and Welders for Piping and
Tubing, AWS D10.9-69. ‘

+  (iv) Specificafions for Welding Highway
and Railway Bridges, AWS D2.0-69,
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SAYETY MEETING

WORNKING ARCUND CRANES

weal’s sfety toplc {5 working around cranas. Cranes ame found on mos! consiruction sites, The geners!
actor and Various subcontrecton uts them to move matsrials and equipment. Your employor may have one on
job. There mre soms vecy imporiant things that you need to know about canas (o prevent sccidents from

ming when yous are worklng rrear them. .

sigy clear of the swing zone of the cane, The swing zone Is located around the crane's superstruciure and
jos the opereior's cab, the engine and the counterweight. Most cans operators wil mark this srea off with a
Ing fine running from the outriggens back to the frama of the crane, Keep out of this area 80 you don't got crushed,

ware of stectrical hazerds. Walch oul for these during transpor, sst up and operation of the crane. A crane boom
Tomes N coniact with & power ina will provide a direct creuft to ground. i you are ever near @ cane that doas
it @ power line call the comect slectric ullity immediately. Do not approach the crane; if you gel loa close, Lhe
ricty may @< and slectrocute you. Try to keep the operaior caim and In the cab until the power Is lumed off,
1 sure you follow the manufeciuner’s recommendations and OSHA siasxiards when working around power lnas.

1 doing maintenance, never reach into boom sections. Do not wear loosa fMiting dothing when woiking on the
ument snd Biweys have s fire extinguisher handy. Never slar or oparate sy crano_ untl afl personnel are clear.

B making = i, be sure you have sufficient dearance batwaen (ha ioad and the boorr, and adequate head room
pen the load and whatever rgging Is ragulred to make the K. Every crane musl be equippsd vith a load chart
has clearly legible fatters and fgures. Make sure you read and undersiand the toad chart before making arry ft.
mve questlons about the chsct or the weight that (s going to be Med Bsk your supervisor. A qualified signai
should be used whenever the foad cannot be clearfy seen by ths cperator. Don't hitch a ride an the chassis of a
~4 never ride on 3 ioad.
Moblia cranes are becoming largsr, more expsnsive,
' REMINDERS ' and more sophisticated ail the thr.
. Keep s sharp lookout when working arcund them,

Toplca For T;:ur Project

mﬁulﬂy Recommandaiions
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POSTLLICO-SCALAMANDRE JOINT VENTURE
SAFETY MEETING

TIFS FOR OPERATORS

| are the one responsible for operating & plece of equipment, here are some safety tlps:

Operators wear hard hats at all times and use seat belts when provided.
Always get on and off by the thres peint method.
Clean the windshleld at ths start of sach shift.
Check the fluid, levels, also brakes, horn and side view mirrors,
Test your turn slgnals, head lights and back-up alarm.
Check your flre extinguisher and Inspect tires and wipers.
Make sure other workers are clear before you start your equlpment.
Kaep workers outside of the swing radius.
Never carry co-workers unlass the rig Is desighed for passengers.
Never lat -anyone ride the headache ball,
Pon't averload your rig - follow the manufecturer's capaclty ratings.
Watch out for overheasd powar ines and keep away from them.
Secure dump bodlies before working under them,
trib up blades and release stored pressure.
Leep your hsnds away from sprockets and gears. '
ie familiar with locatlions and cperation of override controls.
iecure your load before travellng and observe all rocad slgns.
IF you travel on a public roadway with an off the road vehlcle, proper escort |s requlred,
\Iways keep your attentien on the direction of travel and don't spaed,
Wt of f englines before fuellng and never smoke while rafuellng.
hut of f all power controis before makling adjustments,

~~ve rlngs, watches and Jewelry before performing maintensnce.

autlon when checkling hot pressurlzed engline coolant systems.

{eep ol 1, grease and water wiped from standing surfaces and hand holds.

REMINDERS STOP & CALL YOUR SUPERVISOR IF THE RIG DOESK'T FEEL RIGHT.
YOUR PIECE OF EQUIPMEMT RESPONDS TO YOUR ROVEMEMTS, MAKE SURE THEY'RE SAFE OMES.

oples For Your Project

ﬁn’ltly Recommendsiena

W.5.D.8. § _ Bubjock
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20.5x 25 - 26PRA Tlrop

¥ - 106 8,707 lbe. Stationary aso"
(10.4 - 32.0 m) (2024 %g)
l ¢ 76% Domestle (Pounde) j
(Fﬂi) 40 &0 1) €0 70 4] 90 100
160 37,800 35,650
12 31,450 3,200
1% 21,650 21,200 20,600
20 12,960 12,650 12,200 11,800 11,060
25 8,510 8,260 7,000 7480 7,600 »,T60 6,920
iisieyplii—
an 5,470 5.080 4,760 4,020 5,630 8,130 6,610
36 2,220 2,870 3,100 3,680 4,260 4,670 4,900
a0 1,800 1,670 1,780 2,340 2,000 3,160 3,460
A5 1,340 1,760 1,760 1,760
*58 f. boom tength ie with innar-mid exlended and ouler-mid & lly reiracted. AG-829-011675
. . . 26.5 x 26 - 260R Tires
341051 5,707 Ibs. Pick & Cerry
{10.4-320 rn} (2624 kg) Upto 2.5 MPH
Centered over Front
‘ Gl I ' [ . ﬂ 76% Domestic (Pounds) j
{Feet) 34 40 S0 1] 60 70 &0 50 100
10 49,200 49,200
12 42,950 42,950
15 35,850 35,800 29,300 29,300 29,300
20 24,360 24,200 23,950 23,750 23,850
286 16,350 16,150 15,050 15,600 156,700 16,050 18,400 16,900
30 11,400 11,150 14,8200 11,000 11 400 11,800 12,250 12,700
35 6,060 7,880 7,980 9,400 8,810 %,21¢ 9.600
40 5,890 5,740 5,840 6,270 6,710 7,070 7,430
a5 4,150 4,250 4,700 6,160 5490 5,820
- R LI T Py AR .
50 2,920 3,030 3,490 3,950 4,270 4,580
W e e L
5% 3,300 3,500
&0 2,790
e - i g
66 2,130
70 1,040 1,300 1,570
bl - ORI 1 ¢ AT T
el 1 090
. - e e T

*58 It boom length is with Inner-mid extended and cuter-mid & fly refraciad,
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@ 23,6R25 Tires

a'r Ibs, Plek & Capry Canlored
(10 l - 32 G ml 024 kp) Up lo 2.6 MPH Qver Front
| \ [ é 76% Domsaitlc {(Pounda}
{Feot) 40 [0 -1 (L] 70 ae 80 [ ]
10 38,150 38,160
12 3,360 33,350
15 27,800 27,700
20 21,460 21,250 20,000 20,660 20,860 .
26 15!900 16,500 16,060 14,600 14,800
o 11,150 $,070 10,250 10,400 11,200 11,950
35 1.760 7.440 T.580 8,280 8,020 8,300 0,820
A0 5,720 5,460 5,680 8,160 6,600 T.140 T.460
45 3,870 4,100 4,660 6,220 530 5,840
50 2,040 2,510 3,480 3,600 4,300 4,600
56 2,550 3o’ 2,320 3,620
[:1:] 1,600 2,220 2,620 2,620
65 t,660 1,860 2,150
70 1,04 1,300 1,500
75 1,100
*5B ft. boom tength Is with Inner-mid extended and outer-mid & fly reteacted. A5-829.011624
! @ 26.5 % 25 - 26PH Thes
34 - 105 fl. 6,787 |bs. Statlonary Defined Arc
(10.4- 320 m) (2624 kg) Over Front
' ®|[ ) ( ﬂ 75% Domeslic (Pounds) J
{Feel} a4 40 50 58 50 70 80 80 100
10 38,650 45,550
12 36,000 43,250
15 32,300 30,050 23,350
20 24,350 24,200 22,400 26,250 17,6500
26 16,350 16,160 16,850 15,600 15,700 16,050 13,050
a0 11,400 1t,150 10,900 11,000 11 400 11,800 8,020
as 8,060 7.880 7,980 8 400 . 6410 B,G20 8,420
a0 5,890 5,740 5,840 5.2?‘9 8,710 7,070 7,430
45 4,160 4,260 4;7H 5,160 6,490 6,820
50 2,920 3,030 3,490 3,950 4,270 4,580
55 T580 3,000 3,300 3,600
[:1v] 2,220 2,610 2,790
65 1,580 1,850 2,130
" —1 Y it .
10 1,040 1,300 1,670
75 1,000

*506 . boorm length s with infier-mid extended and ouler-mid & fly retracted.

TR LI AR 1% G31Y U0 B 1 AR L R) BE SEE D0 B0 8 R3TE THE TEANE Phe idilast S1yhe

AG-829-011674

Lo b aterinar mssuctivgs 300 silied anscEnal ol ser mast d teid e ander s pig 4 meanes dee on



e

23.5R26 Tires

(13‘4 ‘sz 0 m) fz’é%i ll?g‘) Sislonary "JLL",’E,Q.',‘.’
@ ( # 76% Bomestic (Pounds) j
{Feat) a4 a9 &0 1 80 70 80 B0 100
1o .ao.aso 34,600 .
12 32,660 30,650 27,450 24,400 24,400
15 27,400 25,000 21,100 21,100 21,100
20 21,100 - 20,060 18,300 16,000 18,900 16,400 14,450
25 15,800 165,600 14,860 13,650 13,660 13,860 13,000 11,260
[0 11,160 9,070 10,260 10,400 11,200 11,200 10,150 5,080
;35 . 7,760 7.440 7,680 8,250 8,020 8,820 7,370
40 5,720 5,450 5,500 6,190 6,800 7,140 8,660
——————
48 3,970 4,100 4,660- -~ §,220 5,530 5,840
6D 2,840 2,950 3,480 3,990 4,300 4,600
55 2,550 3,090 3,320 3,620
€0 1,800 2,220 2,520 2,820
65 1,550 1,860 2,150
70 1,000 1,300 1,580
s AR1]

‘58 . boorn fength Is with lnner-mid exiended and outer-mid & fly retracted.

AG-829-011622

34 105 fL 5, m Tbs. Slallonary 260° 23.5R25Thes
(10.4-32.0 m) (3524 k)
1 ! ( ﬁ 76% Domestic (Pounds) J
(Feel) a0 50 *59 50 10 80 50 100
10 31,700 31,200 o
12 26,800 26,250 25,200 24,400 24,1080
16 19,650 19,400 19,050 18,700 16,700
20 11,850 14,500 11,260 11,100 11,160 11,950
.25 7,170 7,560 7,210 8,020 "7,080" 780 8,480 8,810
20 4,980 4,400 4,110 5,820 8,170 6,170
35 2,580 2460 o " 3,580 4,230 4,230
40 2,160 2,760 2,760
4 1,600 1,600

*58 f, boom length {z with inner-mid extended and ouler-mid & lly retracted. AG-B29-011623

VILTS (305 T 1% 8L & G0 sib 3000 Hl 0L 5ED 3oasERL 320 CFAE The swndiidl argne s b duer, saecating wadrurunay and eher insinneimund plass e be el sod undeaagad poan o aperneg tbe crant
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TANIS CHART 1S DAY L G0 AID SHARI RAT Nk USER T

b & [H] (9

20-51 A,
(8.8-165m)

(2

{Fool)
0
a6
40
45
GO
55
i}
68
TN
75
80
a5
[
95

100
05
110
i15
120
125

5,707 I,
{3624 kg)
B5% Domeatlo (Pounds} ]
26 ft, LENGTH &1 f. LENGTH
0° OFFSET 30*OFFSET ] 0° OFFBET  30°OFFSET
9,000
8,800 5,086
8,260 '6,000 4,200
7,600 4,000 4,700
8,850 4,800 4400 .
8,250 4,400 4,000 2,800
5,800 4,350 3,800 2,700
6,000 4,300 3,700 2,600
4,450 4,260 3,600 2,500
4,000 4,200 3400 2400
3,650 3,600 3,300 ?.350 '
3,150 2,300 3,100 2,300
1,000 2,800 2,500 2,260
—_———— *
2,360 2,369 2,700 2,200
1,910 1,810 2,350 2,160
1,510 1,510 2,050 2,150
i
1,150 1,150 1,800 2,040
——
1,660 1,680
1,360 1,380
1,060 1,060
AG-B29-0113618

*This capaclly s based upon maximum boom angte.

o & E @

(aa Iy 5m)

3] (e

{Feul)
30
35
40
45
50
55
§0
%
70
75
0
Bs
80

5,767 1bs.
(ész-i hg)

360°

85% Domesllc {Founds) h ]

29 tt. LENGTH
0° OFFSET  30°OFFSET

8,000

8,600
8,250 *5,0(H
ot
7,080 4,600
5,740 4,500
4,630 4,400
ot t——
3,710 3,710
2,930 2,930
2,260 2,260
1,690 1,690
1,180 1,180

51 H LENGTH
" OFFSET  30°OFFSET

AG-829-012057A

*This capacity Is based upon maximum boom angle.

CPERCTE TUE CRAE The Individus reaee’s load <ina, aperiddog instruciloss and eiber instroctional plalts must e reed and dndersia

wl prst e apeiues the crne.



20 /.
(8.6 m)

29 f.
{8.6m)

3] (e

(Feat)

30
a5
48
45
60
&6
80
65
70
7%
1]
[:5]
90
86
100
105
110

3 (e

{Feat}

30
35
40
45
50
1]
60
85
)
75
a0
a5

{

787 ibe,

]
4624 Kg)

360"

5% Domo.nllu (Pounds) )

0° OFFBET a0° OFFBEY
2,360
8,980
8,810 ‘5,?30
7,860 £,160
7,210 4,950
8,610 4,780
6,080 4,710
5,360 4,660
4,610 4,810
4,360 4,660
3,910 4,160 .
3,610 3,660
3,160 3,280
2,860 2,660
2,430 2430
2,020 2,020
1,670 1,870
AG-829-011544
= @
—
o hay i

B5% Domaslic (Pounda)j

0* OFFSET

9,360
6,950
8,80

—r———
7,700
8,340
5,240
4,220
3,540
2,080
2,300
1,800
1,360

30° OFFSET

*§,360
£,160
4,900
4,780
4,320
1,640
2,860
2,300
1,800
1,380

AG-B20-012409A



Eatans

34106 f

5,787 b,

- = [ [0

(10,4 32,0 m) (2&24 L] s sew
( - } ( é 86% Comeontle {Pounds) j
(Feat} 40 60 g7 a0 70 80 820 100 106
10 10,000 08,000 58,850 44,600 20,300
12 64,360 84,000 66,000 44,600 29,300 28,300
16 4,050 63,560 48,800 41,600 28,300 20,300
20 35,000 33,360 20,860 29,360 20,260 28,000 20,400 27,000
. ——
26 23,160 22,700 21,500 20,460 20,500 20,550 ° 20,460 20,260 18,660  @165,850
30 16,000 16,600 16,050 16,150 16,350 16,460 15,400 15,360 15,250
as 11,400 11,080 11,200 11,060 12,000 12,100 12,100 12,700
40 8,590 8,310 8,450 9,050 9,540 9,640 9,760 9,770
45 8,250 8,420 6,090 7,650 7,620 7,530 7,970
50 4,740 4,670 5410 5,960 6,330 6,490 6,640
15 4210 4,700 5,080 5,330 %,590
50 240 2,680 4,010 4,340 4,430
65 2,850 " 3,160 3470 3,620
70 2,190 2,440 2750 2,900
75 1,840 2,130 7,270
a0 1,330 1,600 1,730
1,040 1,270
s *58 ft. boom length is with inner-mid extended and outer-mid & fiy retracted. AG-829-012055A
L{ @ Capacity also applicabte at maximum boom angle.
(13 PRy ™ (2'235 I:gs) 00
! i . ( é T6% Domestic (Founds} j
(Fest) a0 50 *58 50 70 80 90 100 108
1t 47,200 44,100 19,300 37,150 29,300
12 36,100 33,900 10,800 28,950 26,800 23,000
1% 24,700 24,250 22,450 21,100 21,100 zu 850
20 16,050 14,650 14,200 13,050 19200 13750 13,760 13,650
26 10,050 9,660 8,950 8,400 8,530 g120 9,720 9,780 9,760 7,740
a0 6,270 5,000 5570 5,690 6,230 4,780 7,170 7,240 7.260
35 3,930 3,680 a7ee 400 3,800 5,190 5,410 5,460
40 2,540 2,320 2430 2910 2.390 3,740 4,030 4,090
4B 1,300 1,400 " TiEed 2,320 2,660 2,860 5,020
50 T TYess iseo T 1,400 2,080 2,160
55 T ' " 1,120 1,70 1,450

“58 fi.boom length lg with Inner-mid extended and ouler-mid & §ly retracted.

THLE CREFTT 0000 1 QDL Al SEONLY Y0 30 T P D200 FIE SRSKT AL o wbinl *rrite o heod eBint Ao Hing e niosedionns and 98t 1eminiiena) plates aa ke wead spd vader

T p—

AG-828-012066
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o,

34 -105 1, 8,707 Ibs. 180% aggr
{104 - 320 m) {4824 ky)
8 l ﬂ 65% Domestic (Pounds) i

o

(Feat) 34 40 50 ‘68 80 70 80 0 100 105
10 70,000 86,000 58,050 £4,600 29,300
12 96,050 84,100 55,800 44,600 20,300 20,300
15 656,160 57,650 48,000 41,600 20,300 28,300
20 45,000 45,450 38,500 35,000 28,300 28,300 29,300 27,000
25 35650 35280 32,400 30,500 29,300 27,060 78,350 23,260 18,560  @15,850
a0 27,160 26,500 26,650 28,300 24,000 22,050 20,300 16,600 16,050
a5 18,550 18,150 19,350 20,260 20,000 17,950 14,800 14,360

L]
a0 5,000 14,650 14,850 15,650 16,450 18,000 13,400 12,850
. EERRS——
45 11,500 11,850 12,400 13,100 13,460 12,600 11,660
T ———
0 9,160 8,330 10,000 10,650 10,960 11,300 10,400
55 8,170 8,770 9,000 9,300 9,450
L ]

60 6,710 7,260 . 7,560 7,870 8,020
a5 9,020 6,320 6,630 §780
70 4,894 5,300 5,610 5760
76 4,450 4,760 4,800
a0 3,74¢ 4,020 4,150
as 3,3s0 3610
a0 2,830 2950
95 2,460

'S8 fl. boom length ts with Inner-mid extended and outer-mid & fly retracted.
@ Capacity alse appileable at maximum boom angle,

FHLLANART £ R1E 1 LINE Ul SHGHIE e 0p T T s arsier ene o o

AB-829-011360A

<




Working Range

e

e (1| = ©

-

34105 i,
{10.4-32.0m)

2981 11, 8,787 Ibs, 2800
(0.8 15.5 m} {2624 Wp}

FEET
190

180
170
160
160
140
130
120
110
100
90
80
70
&0
60

40

30 78° MAX

BOOM ANGLE
20

10

120 110 1100 80 80

B 40 T30 200 10 e

sat . L . . e AXIS OF
65 FT. BOOM LENGTH IS WITH INNER.MID EXTENDED AMO OUTER-MID & FLY RETRACTED ~ OTATION

[P

DIMENSIONS ARE FOR LARGEST
E ! GROVE FURNISHED HOOK BLOCK AND
5 6" 70" HEADACHE BALL, WITH ANTI-TWOQ

BLOCK ACTIVATED.
I % i

1
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Dimensions

Turning Radius.. ..,
Front Axie Load ..
Rear Axie Load....

Gross Vehicle Welght

®oum aa

.

13'9
{4054
THACK
e il (2067)
2'
24' {6706}
(Ta185) I
) | 29 30
(6762)
Tire Slze
236 K25 765 x 28
A 5 4" {1631 5 5° {1561
B 121 (3667 17 2" Q71E]
C 07 31" (3923) 1T 0 (3383)
v 1 034" (553] 7 &I (319
E 21" (539 75" (6a5]
F 24112 20'
a Py (C
u T 0" (2957} Wo @2
a1y =
{12 542) e~
ol T 11
E
~ @ — - B A
A =]
= e aorws. =] —
—~— 126" (3B10} W5, =~ £
(‘4':;;, 106" 176" 15"
14'557' (3245) {2536) [~ (aar)
“57) aran T ROTATION
asm)

te

13
Ip-




Rated Lifting Capacities

IMPORTANT NOTES:

WARNING: THIS CHART IS ONLY A GUIDE.
The notes below are for illustration only and
should not be relied upon to operate the crane.
The individual crane's load chart, operating
instructions and other instruction plates must
be read and understood prior to operating

the crane.

1. All rated loads have been icsted to and meet
minimum requirements of SAE J1063 OCT90 -
Cantilevered Bootm Crane Structures - Method of Test,
and do not exceed 85% of the tipping load on
outriggers fully extended and 50% extended, and 75%
of the tipping load on outriggers 0% extended (fully
retracted) and on rubber, as determined by SAE J765
OCT90 Crane Stability Test Code.

2. Capacities given do not include the weight of
hookblocks, slings, auxiliary lifting equipment and
load handling devices. Their weights must be added to
the toad to be lifted. When more than minimum
required reeving is used, the additional rope weight

~ shall be considered part of the joad.

3. Defined Arc +6° on either side of longicudinal
centerline of machine.

4. Capaclties appearing above the bold line are based
on structural strength and tipping should not be relied
upon as a capacity limitation.

5.A1 capacities are for crane on firm, level surface. It
may De necessary to have structurd supports under
the ourrigger floats or tires 1o spread the load to a
larger beacing surface.

6. When either boom length or radius or both ace
between values listed, the smallest load shown at

either the next larger radius or boom length shall be
used. )

7. Tires shall be inflated to the recommended pressure
before llfting on mbber. '

8. For outrigger operation, ALL outrlggers shall be
properdy extended witl tires ralsed free of ground
before raising the boom or lifting {oads.

ol

Symbols Glossary

- &
E] - @
i

Engine

T

Fuei Tank Capaolty

Etecirical Syalem

N & (e

Orlve

T
1

=
o
=
=

Beom

. | Fixed Swingaway

|

el ERRbEE

S
Tele-Swingaway

i

|

&
o

Boom Hoss

Blaering

Transmission

Axlos

Braken

Tirea

Suspansion

160° Rolation

Boom Efsvation

Swing

Counterwelght

al

Hydraulic System

Holst

Fadlus

. I Boom Lenglh

La}lluoExtangh'm' .Wﬁi LuHing Jib



Excavators

Ranpe Di
® M312

m ns
M315

L

Y3
# S

£
L
/] /; ' Angd
/l ] W4T i a 1y
117 N ¢ General purpose bucket
E
i KEY: g
A A Moximum Tonding height of bucke
with testh
B Maximum reach ai ground Jevel
\ _\\ A C Maximum digging depth
\\x\ iy | | D Maximum vertical wall
\ > EC E Maximum depth of cut for 2.44 m
\\ vi {8'0") level bollom (gtraight clean up,
N By F mnximum helght, to bucket teeth
heat are
N i
CTT .
Mas2
Stick 16m 5'3° Zm a6 23m 7'5" 26m o's" am 99" Stick
m 3 m ft i fi m H m fl
A 564 185" 5.86 18" 6.03 19'8~ E.19 20" 6.20 209" A
] 7.62 25'0" 8.01 26" 8.3¢ 2re B.59 28'2" 6.90 29'2" B
C 4.42 14's" 4.82 158" 5.12 16'g"” 5.42 17'8" 582 181" c
P 2.38 7o .75 123 4.03 132" 430 141~ 4.3% 149" 14
E 4.10 135" 457 15°¢" 4.59 160" 5.21 171 5.63 10'5" E
F 7.8 25'5 8.21 269" 8,38 275 8.55 281" 8.52 280" F |
M35 /_\ -
Stick 17w 57" 24 m 69" 24m 79"/ 26m 8'5” 3.3 m 10" Stk |
m ft m tt m ft o ft m It Bucket | 1
A 5.94 19'g" 6.6 207" 633 09 8.44 2" 6.59 217"
B 7.95 281" 8.34 274 B.63 28'4 8.p2 26'a" 9.26 305" A
C 4.65 159" 5.05 167" 5.35 177 555 192" 6.05 1910 B
D 2.1 ag'9g" 4,00 31 427 14'0 448 i4'a" 4,76 157" c
E 4,37 144" 481 16'9" 6.13 181 5.4 17'" B.87 193" D
F 6.8 26'40" a.52 27 8.0 26'g a.40 2810" 8,93 79'4* E
F




Excavators

Lifting Capacity At Ground Levsl

® M315

M3156 « 4-Point Outriggers Down

* 1100 mm (3'7") Buckat

* Ono-Plece Boom

Jm 45 m dm T6m
190" 15'0* 200" 25 At Max. Reach
Siick Fron{ Slds From Side Fronl Bide Fron Sida From Slda
1700 mm el _ 6700° 8400 | 4600° 4100 _ _ 2000° 2600"
510" 1 14770* 14,110 | 10,600' 904D 6730° __ s7a0’
2400 mm kg _ — £700° B5¢0 4800" 4100 — - 1700* 1700*
[ ] M 14,330 | 10,5680" 8040 [l g I740*
2400 mm kg 2504 2600° aren” G500 48(0° 4100 2900* 2000 1500° 1500*
70" 6510° 6510° 14,770" 14,330 10,560* 8040 S3H 63" 100 3300°
2600 mm kg | 2700 2700 | 67000 6500 00" diog | 33007 2800° | 300" (3%
a'g* b | 58500  5eSe* | 14.770° 14,330 | 10680+ 9040 | 7270°  Gaser | 2860°  zesg
M316 » Free On Wheals # 1100 mm (3'7") Bucket & One-Piece Boom
4 aim 45 m G m 7.6 m
. 1" 159" 200" . . 259" Al Max. Reach
Slick . Front Side Front Side Front Side Front Sida Front Side
1700 mm kg | - — 4700 2600 | 3100 1760 _ 2000 1100
510~ Ib - 10,960 5730 6830 J740 —' 4410 2420
2100 mm kg 4800 2700 J100 1700 _ _ i 1000
611~ b ’— - 10,580 5860 6630 374¢ Ir40 2200
2400 mm kg 2500° 500" 4300 2700 310G 1700 2200 1200 1500 1000
710~ Ib 5519° 5510* 10,580 5350 86830 3740 4050 2640 3300 2200
2ro0" 2700° 2700 3100 17 2200 1200 300 800
5956~ £9650% 10,580 £950 2860 1980 )
M31S « 4-Polnt Outriggers Down & 1100 mm (3'7") Bucket * VA Boom ~~-
m 4.6m . Em 7.5m
100" 160" ' 250~ Al Max. Reach
Stlck Front Side Front Side Fronl Side Front Side Frant Side
1700 mm kg S50 950" G500 6600 4700° 4300 - _ 2400 2400°
51a~ th | 20,940 20940° ; 14,550°  14,550° | 10,360° 2430 52907 529¢0"
2100 mm kg 8500 B30 GO0 6500 4700 4300 3000 2900 1600° 1600
611 ib 18,620° 19,620* | 14,550" 14,230 10,360 4480 6610" 6330 3520° 3520
2400 mm kg 8300 8300° §5007 &500° 4700" 4300 3000°* 2800 1400" 1400°
710" b 18,300 15.300* | 14,330" 14,330 13,360* 9480 §610* 6390 000 aner*
2600 mm kg 8500 BS0H0" 6500 £500° 4600 4200 3000° 2000 1300 1300°
86" It | 18,740"  18,740° | 14,330 14,330 | 10,140" 9260 6610* 653%0 28€0* 206¢"
M315 ¢ Free OnWheel -+ 1100 mm (37"} Bucket  « VA Boom
aIm 4.5 m Sm 75m
1o 15'07 200" 25'¢™ At Max, Reach
Stick Front Side Fropt Side Front Site Fronl Side Front Side
1700 mm kg 2500° 6800 5200 3200 3200 1800 - 1900 1000
B'10* b | 20,940* 12,700 11,460 7060 7050 3960 - 41180 2200
2100 mm ky a900* 5500 5200 3200 3300 2000 2200 1200 1500" 1000
611" b } 14,620 13,800 11,460 7050 Lol 4419 4850 2540 520 2240
2400 mm kg 8300 00D 5200 3200 0t 200 2200 1200 1400* 900
Mo e | 18,300 13,230 11,460 T050 7490 4418 4850 264¢ 3080+ 1900

2600 mm
a!GN

kg
[

8500"
1§,740°

5800
12,786

5200 3300
11,460 1210

3400 . 2000
7490 4410

2200 1200

4850 2640

1300° 900

2860° 1980

“Load limlied by hydrautic capacily rathar than Upping.




M
W

Maximum depth of cut, for 2440 mm (8"} {evel bottom

5080 mm (16°8")

3690 mm (18'8")

i - . AN
L orking Ranges _ o
With VA boom
[ im
10
A
B g
8
Fi
7
a %
R EoYUs
IR 22
1] | %7
2 i - )
5
' (o]
o oLt g .-
| AR ] L | \
[t] -
1 \ F N > \\
. \ \ \ . Stick Length
N - A\ ) 1800 mm {5'117)
5 \\ \ 2800 mm {710}
5 1S E } J 2600 mm (9'7'}
'° 1NN /)]
4 \Q < d
B \\\\\ //,/
13 = Bz
. s =]
20 -
! 1
s 8 7 § 5 4 3 2 t 0 1 2 m
30 25 20 15 19 5 ] 5 fi
TN,
Stick - 1800 mm (5'117) 2490 mm {7'107) 2800 in {927
Bucket 0.90 m*(1.18 yd? 0.80 m?(1.05 yd?) 0.70 m?(,92 yd")
A Maximum cutling height 9380 mm (30°9™) 9840 mum (32'3") 10020 mm (32'10")
B Maximum loading height 6780 mm (22'3") 1180 mm (23'7") 7380 mun (24'3")
€ Maximum digging depth 5200 mm (17'7") 5790 mm (19'0") 6180 mm (20'3™)
D Maximum verical wall digging depth 3170 mun (10°5"y 4430 mm (14'6"} 4730 mum (15°6™)
E

0150 mm (20'2")

Maximum reach 8630 mm (28'4™) 9190 mm (30'2") 9530 mm (31°3")
‘Maximum reach at ground level 8430 mn (27°8™) 9000 mm (29'6') 9350 mm (30'8™

{ Vigging forces:
~ Stick 108 kN (24,300 1b) 83 kN (18,675 It) 75 kN (16,875 1b)
Bucket 122 kN (27,450 1b) 114 kN (25,650 1b) 114 kN (25,650 ib)



* M318 Lift Capacitios

Hvdraulically Adjustable
{  ‘Boom
4ax. 3.25m (173"
wsiOK
2.4 m(7°10™)
Bucket
0.8 m (1.05 yd?)

VA Boeom lift capacitles
vary with the depree of VA
Boom axtension. The lift
capacities shown are
minimums.

_draulically Adjustable
Boom
Max. 525 m (17'3")
Stick

Bucket

2.8
0.7 m? (.92 yd")

VA Boom lift capacities
Vary with the degreeof VA
Boom extension, The il
¢apacities shown are
minimems.,

~= Loug Point Height

Talimdl bt

All weights are in pounds (multiply by 1,000),

Undercarrlage - L1y 200 1
2}).! conflguration f!) o= é) % 8 't‘!‘) % N i]"!'i ’@1 o 15 , O [Mex
19'0~ { Aeet doter up 54 6.2
, . | Resrdozar down ‘6.4 "5.4
Renr Hob down "S54} "G4
2 391 stab down "G4 *5.4 '
Dozer wnd stsb down "5d 5.4
150" | Rvar dozer up *14 *T4]| 48 "1
Roar dozer down ‘1Al 14 el e
Rour stab dawn T4l 4 48} 461
Lsole sirb down T4 14| 48 44
Dorer and sish down 14 MEIRLY L
106~ | fisar dover up "8 *I11.6f "6.6 "1.6] *4.8 e} *5.0 30| W2 z.4|
fiear dotes down "HE|e ‘6.8 "8 "LE1 48 '50] a8 32l 30
Raar siab down *11.8["1LE °G.Bj "5.8 "g] g "0 4B "22) *3.2{ v
2oty stah down 1K "11.4| "6.0 .8 'I.Bl 46| *50 50 32 32
Dotar and stab down 11,81 "114] *6.6 N IKE *48| "60 *50] "3.2 .2
50" | Reas dozar up 1.2 123 "L0 "1.0] 58 14| 6B 30| 34 2
ear dozer down "1zt 10| M0 ’F.Bi 6.2 58] A 34| 28
Hear stab down .zl ‘10| "1.0 *5.8] "5 "BH1 48 4] fad| 05
25915 £lab down "z2 122 "1 1.0} *54 "58) *68 801 34 *34
Dorer snd sigb down "12.2 124 10 18] *68 T IR 58] *34 *3.4
Ground | Aasr dozaer up a4 4] el S84 %18 | Ay sel | 2¢] ms 12
00" | flesr dozar down 34| *94 500" 1.6 | vat ap Al A4 16| 1.8
| Rearstab down *34) 4y 8 8L 7Rl gy o] 74| a4 "8 ad|nr
1 5ats 6isb down 54 *94] *30 20 78] .78 74 10 38 he kil
Dorar and stsb down 04 *94] *30 0] 78] 78] A 58] "36 4
50" | Raer dozar up 158 18] 126 §2| b4 49 40 7
Reardozer down *15.8] 1.2 142 14 el 48 *0l 24
fear stab down 1581158 "142] 98 ‘| el 62 0| 35| 0y
2 5oty stab doywn 154 *1583*14.2 42" 18 a8 4.0 %o
Dozer and steb down 158 *158{"14.2 112 1.6 18 40 4.0
100" | Rear duzer up 722 122|123 G4l B2 41 48 pa ]
Raar dazer dewn 02 148 “150F 16 *10.24 59 "Lkl 34
Reor stal down *n2| 196 1507 98 110} 64 e 4455
2 5ets stab down vl e F L *15.01*10.2 102 4.8 4e
Dozer end stab down 2.2 22158 1241°10.2 80 *4.8 48
-15'0° | Hear dozer up *21.6 136
flaar dozer dovm 1.6f 167
Haar stab down "u4 22
2se1s stk down *21.4 06
Darer and stab dowa *21.5 *21.6
2. |Undercarsizge Lk ey e
. T 3 T
-+ | configuration {5 LIJ] - ‘[‘5 o34 !é % C 6 C‘}, (2 | Max
g~ | flear dazer up Rt 1)
w0 Aear dozer down 44
flsar stab down *4§
2 sets stab down 15
Doxes and stab down L]
+g= ERoar dozer up 32
150 Rear dozer down kE
Rear stab down g4
25ets stob down ‘5.2
Bozar and stab down 5.2
oo~ | Heor dazerup “1.e 3.2| *28 22
Aear dozer down 38 *L8] 28
Rear stab down 4.8 *18| *28| 5
1 sats stab down "11.3 ‘54| “28 2.8
Dozer end slab down M3 *5.4} 28 2.0
g~ | Reat dozerup 34 .0 *28 20
Reet dotar down 36 LB 24
Raor steb down 46 *28{ *2.0) W0
2 sots steb down 138 48| *23 *28
Dozer and stab down “i38 ‘481 19 *2.0
fear dozor up | a0 ek |,
G“’g.‘;‘.' Raor dozer down . . R B 1T
[eer stab down LR N B ). ta01-K30) 503
1xois stob down - 1] 30 1ardn
Pozer and stob dowm "3 3.0 Bl
.5 | Rear dozerup *54 . "34 13
Roar dozer down . "34| Le
Raser stab dawn . “34| *dA4) 2o
1 sats stalr down *56 i g *14 34
) Dozer ond stab down *15.8 A | . . *a4 34
0o~ fHiaer dezer up "4 1207 128 84 10 40 hL ¥ 18
Resr dozer down XEIWEE: *166| 1.B .4 48 ‘2t 0
Resr stab down 24| 154 "150} 9.8 "o 62 420 4.0) 268
2 sots stabdown *234 "23.4)"15.8 5810 8 42 2
Dozer end steb down i) *B.40"158 1L4{*11.0 78 "L "4.2
(5~ | Rear dozer up 2.1 13.2iM30 6.4
Rear dozer down *2.; 158 1301 b0
Roar stat down hrrkilyi 130} 104
1505 stab down "2 222418 1.4
Dozer end stab down 12 2.2 M30 1.0
I ﬁ;—; ] Lood &t
% Load Radivs Over Front % Load Redius Ovet Roar CE Load Radius Bver Side - i Mazximum Reach
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Working Ranges

Wik One-piece boom
! :

m T T
) £ |
30 g
j
B
25
7
LN
5
15 A
4
1w 3
\ -
5
1
] 0 [
! W N\
1 | \ Stick Lengih
AY r = 1600 v {5117}
2 1\ 2400 mm {710%)
800 mm (3'27)
[H
4 4
15 |~ /
5 //
L
; [ =1
b X
i
I 7
10 z 1 i3 1 m
5 0
. Pt
Stick 1800 mm {5'11") 2400 mm (7'107} 2800 mm {52°)
Bucket 0.90 m® (1.18 yd?) 0.80 m’(1.05 yd*) 0.70 m? (.92 yd?)
A Maximum cutting height 8530 mm (28'0) B899 mm(29'2") 8950 mm (29'4")
B Maximum loading height 6080 mm (19'11") 6330 mm (20'9™) 6420 mm (21'8")
C Muoximum digging depth 5090 mm {16'8"} 5690 mm (18'8") 6090 mum (26°0")
D Maximum vertical wall digging depth 2930 mm (9°7") 4360 mm (14'4™) 4560 mm (15'0™
sMaximum depih of cut, for 2440 mm (8') level bottom 4820 mm (15'10") 5470 mm (17'11") 5890 mum (19'4"™)
Maximum reach 8690 mm (28'6") 9230 mm (30" 9560 mm 31'4™M)
G Maximum reach at ground leve! 8490 mm (27'10") 9040 mm (20'8™) 9380 mm (30'9™)
Digging forces:
Stick . 108 kN (24,300 1b} BIKN (18,675 1h) TSKN (16,875 tb)
Rurt-a=t

197 1N 037 45010

14 N8 AN T

LId LR 38 RSN TRY
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One-piece Boom

. 525m (17'5")

.k
Buckest
0.7 m? (.92 yd")

yraulically Adjustable

WA) Boom

Max. 525 m (17'3™)
Stick

t.8m 511
Bucket

0.9 m? (1.18 yd?)

VA Boom lift capacities

- vary with the degree of VA

' Boom extension. The lift
capacities shown are
minimurns.

—~ Load Point Helgtn

'7 iac

Alt weights are in pounds (multiply by 1,000).

Dozer and s1ab down

.5). Undaresiingo 7 L - L - LN - By :
2. | contiguration -é, ?j = 1‘5 % x4 @; % (= Ipb "ﬂ 3 "5 (=21 L
160" | Rear dozer up "0 62| 6.2 31
Resr dozer down "18] 84 "88| a8
Aoar steb down "1.8{ *7.8 6.8y &0
2 suls stab down 18 18} 0.8 0.6
Dozer apd slab down 1.8 “1.8] "ep 8.0
9" | Rear dozer vp '15.0 e 807 80 48 60 A2 "z 2.2
Rear dozer down "190 174 ‘18l 42 82 548 9l 18 2] 28
Ranr slab down "18.0 [*§%.0 “1nare *91} 98 10} 8.0 3.2 "3.2§ 199
2 suly stab down ‘e "150["11e *11,81 *9.2 *B.2] 80 14| *32 3.2
Dorer snd stab down ‘10 "1800te ‘1.8] *9.2 8,81 “0.0 §.0] *az .1
507 | Rasr dozer up 134 | 10| &4 48 54 0| *az z.ul
Rasr dozer down ‘168 82 ‘108| 6.2 “68] 28 el 4
Rasr sab down *1¢8] 13.0 "106| 84 *86§ 58 22| w2 30y
2 3ote slab down 148 “lei"106 10.2] *8.8 12| 32 ‘a1
Dozer ani slok down 14,8 X g [X] 8.4} "84 58] %2 "2
Grouad Rasr dorat up ‘8.6 ‘88| 128 §6) 82 421 68 8| 34 20
00" | Rawr dozsr down 38| 08 v64] 78 116f 50 06| ad 34] 24
Ranr Heb down 861} "08 E4L 124 "118] 80 *30| 58 34| 4] 205
2 sots stab down %5 28164 158116 1001 30 10| %14 a4
Berer tnd stab dows "®5 58] 184 14116 180 *30 56| «34 "34
51° | Rear dozar up 52 120] 128 BAL 9.0 40| 58 28] o 22
Rasy dozor down 5.2} 144 *166] 76 "11.8] 46 86[ 34 *40l 26
Rear stalr down *15.2 ["15.2 g6 122 "118; 7.8 "898 55 *4.0] 40| 297
2 sats siab down *152 16.2|"16.6 158[*11.8 981 *0.8 74| *40 Y
Dozer and steb down "15.2 "15.20"16.6 122]"14.8 78] ‘8.8 58] "40 *40
00" | Reer dozer up 22§ 1221 128 64| a0 §2 DT 26
Rear dozer down TZL6] 148 5.2 T8 "108| 48 *481 30
Rear sieh down "5 "6 1529 124 "108| 7.8 an| 48| w8
7 se1s stab down ne “HE[*152 "15.7]*10.8 98 48 °4.al
Dozer end stab down ‘126 *12.6 |15 124 1*10.8 18 ‘48 4.8
150" | fear dozer up ‘168 130[* 114 G.§
Renr dozer down “16.9] 154 *114| B8
Rear stab down 168|168 I
2 s01$ $tob down *168 "IEE| 114 14

"16.8

150" 00"

%0

‘Eilmile_d by l_wdrau!ic rather thar fipping lnad.

) W =
- Underemirizge -
533 configuration !é ?} s % Q} -3 % % ol & ?; = & ?: O3 Max
07 | Rear dozer up 11 71} "84 44
fear dozer down 1.3y "12 a4 56
Rear stab down "1zl 12 *8.4| 72
2 sels stab down e *T1f 04 ‘8.4
Dozer and stab down 12 '711 "u4 "84
150" | Roar dozer up b X ‘75] 68 50
Rear dezer down *18]'75 56| 58
Rear stab down "T.6| *74 66| 66
2 sots stab down 1§ *16§ 64 13
Dozar and staly down 15 "7h| "6 "G4
160" | Roar dozerup 72 21| 58 of 4§ 54 28
Reer dozer down 1272 "68) 54 58| 32
Reor stab down pFARE N *64f 6.0 "50f 41) 68
2 sats stab down ) *711 68 *6a "50 ‘60
Dozer and stab down "12 *711{ 68 1 5.0 5.2
50" | Reer dozar up 120 L] 74 68| B4 2 50 4
Rear dozer down "1.0]"120 NEIME] *64| 50 50| 28
Rear stab down 1ol 1A 4 *04] 65 "8.0| iB|208
¢ sels steb down i "12.0 E i "0 6.0
Dozor and slab down '{20 120 *8.0 4.8
Ground | Reor dozer up 2] e 50 4 -
G'0” | Roear deter dovwn 1621 154, *edf raf .
Raar stab down bootmagttel] 'B4f A8 D4
2 sots stab down : Cer g2l [t - 4 Q| -
Dotar and stab down - 182 6.2 ‘4] | 48] ™
51" ] Resr dozer up *15.9 120 54 15
Roer dozer down “15.8} 14.4 101 12
Raer stob down *15.8{"16.8 L0 42| By
1 sots siab down “15.8 *15.61*160 155 "4 LX) 1.4 6.6
Doref and s1ab down 158 *15.8 £"16.0 122114 18 *1.0 52
-40'0" | Rear dozer up *ire 126 130 1] 6.8 32
Rear dozer down "2 152 "138F 78 10| 18
Rosr stab down 210 100 *£3.87 100 ‘70] s0|nY
236ls stob down hrrdi] *220*134 "13.8 "4 "4
Dozar and steh down ‘720 "220{"1348 126 ‘18 64
@ Y Load at
I& Load Radius Gver Fromt @l Lond Radivs Over Rear CE Load Radius Over Sido ) Maximum Reach

e
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Arm 9 5 g'
A | Dversll langth
B_] Length on pround (Irsneport)
G_{ Overall helght {to lop ol boorm}
B | Oversll width
E_| Overall hslghi {10 lop of cab) ., v
£ | Ground clearance, courarwalght 1030 mm 15"
G _| Minimum ground csarance 442 mm_ 15
H | Tall swing radius 2433 mm Tt
|| Length of track on ground 3260 mm we
d_| Track tenglh 4048 mm e
K | Track gauge 1980 mm i'e"
L | Widih of crawler 2580 mm 6"
M 1 Shoa widih 600 mm 0
H_| Grouser halghi 25 mm 1.0
0 1 Maghine cab haight 1986 mm £'6
P | Uppar struciure width 2442 mm Lk
O | Distance, swing center to rear end 2417 mm 7"

'{\_u A

- 7y 2810 mm T 2800 mm T
m [ ToH 5660 mm WY 8570 mm iz
W 4750 mm T dBE6 M T
m T 2088 mm T 3066 mm 10

| WORKING RANGE AND BUCKET/ARM COMBINATION

i
Airn 1850mm__ 61" | 2200 mm_ Tv | 2810mm 87T | 2800mm 95"
A _t Max. digging helght 8775 mm_ 28'% | 8640 mm  29'C" | 60 mm 292 255 mm__ 20'8°
B § Max dumping height | 6130 mm 20'1" | 6230 mm 20°% | 6320mm 20'9" 5470mm 213"
G | Max digging deplh FAOmm 171 | S6i0mm 185" | 5860 mm ¥ 6250 mm_ 20'"
0 | Max vertical veall 4506 mm 149 | 5036 mm  16'6" | SES0Omm 186 | S743mm 18710
dipping depth
E | Mac digging depih 4950 mm  16°Y | 5375 mm 1'% | ST40mm 1610 | 6050 mm 19°10°
of cut for B fevel
F_{ Max, digping reach B355 mm__r5” | 6676 mm_ 28°6" | 6960 min 295" | 920 mm  30'F°
1] N:ax digging reach 8160 mm 26°19° j 8510 mm 27'¢1" | Q000 mm 2840~ | S0TSmm 290G
al ground
H | Min. swing radlus 30mm_ 19" | 360 mm 10T | 3600 mm 990° | 30i0mm 914"
Buckel digglng farce” 12540 kg 12540 iy 12940 ky 12540 ky
27,546 th 27,645 ib 27,646 Iy 21,646 b
Arm crowd (once® 12126 kp 9700 Ky 8393 kg 7521 kg
26,733 b 21,385 b 18,503 Ib 16,581 Ib
" *al power max,
%
B, M BACKHOE BUCKET AND ARM COMBINATION
Arm
Wldth Number 185 m 226m 26l m 20 m
Bucket Capaclty Outside Lip Welghl of Teeth 6'1" 15" ' 97
Esco 03Bm  0.60 yd? Blomm 24" 442 kg 975 i q O (@] QO O
Sandard 057m!  0.75 yd* 792 mm 30 456 kg 1,006 1b 4 QO Q QO O
Plale 067m!  0.88 ya? 9dmm I 510ke 1,1%51h 5 Q O O O
086m?  1.12 yd? 1067 mm A" 55T kg 1,2271h i O O O O
Esco 036m' 0,60 ygo 6l0mm 24" 519k 1,738 b ) (@) O O O
Heavy-duty 057 m+ 0.75 yd? 162 mm Sﬂ: 566 kg 1,228 1% 4 QO O O O
Plate 0687 m+  0.88 yd? Ndmm 30 §3dhg 1,388 Ik 5 Q Q O X
0atey? 1.12yd 1067 mm 42" 699kg 1,5411b G O | A X

O—Used with welghls up to 3,040 Ibtyd?  C3—Usad with welghts up (0 2,620 Iblyd®  A—Used with welghls up lo 2,020 Ibdyd?

X— Hol useabls




e EXCAYA T

y
mﬂﬁ"ﬂ“ﬂ CAPAGITY
f
{
Equipment; A: Reach (rom swing cenler
¢ fioom: 5160 mm 168'11" B: Buckel hook halght
¢ Buckel: 0.38 m? 0.50 yd? C: Liling capacity
¢ Shees: 600 mm 24" Ci: Rallng over from
* Lifling moda Ca: Raling over slde
6 Raling al maximum reach
Arm: 2610 mm 87 Uni: ko th
A 16 m B 1.0 m10 4.6 m 15" 8.0m 20' 7.6 m 25 6 Muxlmum
B Gl Cs G Cs ¥ ] Gs 4] Cs v} Cs [Hj Cs
60m ., ‘M0 2800 1700 700
20 8,900 8,400 *3,700 *3,700
45m . 3700 1650 1650 * 1650
15 *5,200 6,300 3,700 3,700
dm "1 7150 ‘5300 4400 *4260 2700 3100 1760 1700 1600
1w 17,100 “17,100 *11,700 9,700 *9,400 4,000 - *%,800 1,400 *3,800 3,500
15m “6750 6760 ‘G460 BHU 4450 500 -J050 1700 1600 1500
5 *14,000 *14,800 14,200 8,600 9,808 5,600 4,700 2,700 *4,200 1300
00m *5400 6400 6900 3700 4300 2350 3000 160G “2200 15040
o' *14,100 ‘14,100 15,240 8,100 2,500 5,200 6,600 3,600 4,800 1,300
-15m 2059 5050 *3100 G000 6750 3550 4250 2300 *2750 1650
-5 *11,200 “11,200 20000 15,100 14,900 7,908 5,400 5,100 *§,000 3,708
-30m "B300 *8300 9950 5950 6000 3550 4250 2300 950 2iqo
. -1 =18,300 “18,300 *22,000 15,400 15,000 7,960 9,400 5,100 8,500 4,600
g ~45m 7300 *7300 4300 3000 4150 3300
e, ~15* *16,100 16,100 *19, 800 5,400 *4,200 7.300
" Aatings are based on SAE Slandard No. J1097. Aaled loads do not sxcesd 87% of hydraulic liit capaclty of 75% of Upping load.
*Load Is Kmiled by hydraullc capacity rather than lipping.
7?\ Aren: 2910 mm 96~ Unlt: kgt
A 1.5mp 30mie 4.5m 18 6.0 m 20' 75 m2s 9 Maxlmum
B ] Cs Cl Cs cf Cs ef Cs o Cs ¢} Cs
B0 m 3050 2950 *1500 1500
20" 4,800 6,600 3,200 *3,900
45 m 3550 2900 *2200 1850 ‘1450 ‘1450
i 15" °7,800 G400 *4,800 4,100 3,200 *3,200
! itm ‘7160 "Ti50 *5000 4450 ~*4050 2780 3200 1800 *1500 1600
16' 16,800 *15,800 11,000 9,900 9,000 A 7,000 4,000 *3,300 3,300
1.5m "B750 7500 6300 4080 4500 26% 3100 {roo 1650 1400
¥ 19,300 16,600 ‘13,800 8,900 9,900 5,500 §,800 1,800 3,100 3,100
BOm *B760 6760 6200 k] 4300 2400 3000 1650 *1900 1400
L'} “14,900 +14,000 15300 8,208 8,600 §,300 6,500 3,600 ‘4,200 3,100
-1.5m “4160 4750 *B750 4760 6760 3550 4200 2300 2950 1600 2350 1550
-4 *10,600 1,600 * 19,360 14,000 14,4904 7,000 8,300 5,10 6,608 3,508 © ‘5,200 1,409
~“3.0m 7500 *7600 *10350 6500 6800 1850 4260 2350 3250 1900
=100 | <6800 | 15,800 | ‘22,800 | 15,200 | 14,800 | T.800 8,400 ki T6 ) 4200
~4.5m 0400 7200 *5350 3650 4100 2850
=15’ 17,600 15,600 11,608 §,100 9,000 6,300

Relngs are based on SAE Slandard No. J1097. Hated loads da not exceed 87% of hydraullc (I capaclty or 75% of llpping load.
*Load I limited by hydrauile capaclly rather than tipping.
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melers

BACKHOE BUCKETS

W i
\\)« Mias
i o
7 AX L =N s {30
v i o) 8
AT 5
[V ! 3 ..
B
. 177 )
iB 4
3 10
o f .
o {o
ARV F ;
AN L, P8
ClOE AN i 3 Jio
A ) V]
3 2440{0°} / a 16
\k\ ] //’//5/ : 20
‘\\_L //’,/ 7
= A it
meters 13 12 31 1% 5 4 3 2 10 8 e
feet 20 35 30 25 20 75 10 & 0

Bucket Type

BSAE, PCBA heapad
struck

Mumber of bucket laath

Bucksl width with sida cutters
without side cultars

Buckel walghl wlily slda cutlars
{with lselh)
wilhouwt slde cutlers

*Use with 2200 mm (7'3°}, 2556 mm {8'4") and 3130 mm {10° 3“) anm only.

Arm Langth q")

A | Max, dipging helghi “}

B | Max. dumping halght )

C | Max. digging depih *)

D m;;inviuel;g;.:hwa" [T AR TP 117)
Max, digging depth

€ ] af cut for 2440 mm 6.16 m (20'37) 6.55 m (21'6")
(87 fevel Lotlom

F g:‘;oﬁ','gg'ggv‘;f”“ 2.06 m {3297 10.55 m {3477
Buckot digging force 17200 kg (37,940 1b) { 17200 kg (37,920 |b)
Arm crowd larce 17400 kg (36,360 (b} | 15200 kp {33,510 b}

1.

Arm Length

v
4020 mm {1327}

A 1 Max. digging helighl .~. 133!

B | Max. dumping height .Ef‘lﬂ‘z '(33.'4_’ }
C | Max. digging deplh A% 24

Q

Max. vertical wall i
digging depth

Max, digging dapih
of cul lor 2440 mmn
{87 lave! botiom

Max. digging reach

at ground lavel

Bucks! digging toree 792

Arm crowd {orce

H3Bi6H 0

10.54 m (347°)
748 m (24'67)
8.20 m (26'117)

7.16 m (23'6")

a.07 m {26'6")

11.90 m (38"17)

17200 kg (37,920 It}

11000 kg {24,250 [b}

Light
Duty*®

Harrow
Buckel

1.6 m? (2.0 ydY)
11 m {14 ydi}

1.1 WP (1.4 yd?)
8 m 1.0 ydi}

[}

i

1605 mm (52"}
1473 mm {4'10%)

1236 mm (47)
1106 mm (37"}

1039 ko (2,241 1b)

905 kg (2,194 Ib)

859 kg {1,694 ib}

815 kg {1,787 1o}




06707718396 09; 32

" PC300LC-5

{’ 1w wiih 700 mm (267) shoey and
_au 1,28 v (1,83 yd") Mid-Heryy
Duckel wHh side culters and teeih.

HYDRAULIC
EXCAVATOR

Lifting Capacity

01669682072

EDWARD EHRBAR INC

SAGE 03

A~ Rasch (oM sWing centering
P — Bushel haok height
€ — LIting copocitios
6 ~ Asting ever front
fy4e=a ~ Roting vver sldw or 360 aeyrens

@; w AMing #t maskoum rasch

AL 2om L6ty 18* § 10" 16 2g! LG D
- . [ S
] i vl g ¥
N R ISR R R
T TR0 6300
Arm igT ’ff A% | s
6.im K ' 6400 6808 ‘5150 5209 'BO50 400
woin 15,050 16,08 FRE L] 11,48 H,34 10,850
£5m | Kp * 3900 “3900 * 1600 1400 8450 5109 'E000 4100
Wl 11,00 1,04 wm I 14,450 11,19 1,19 [ R ]
Jom | Kp R Jr30 "HN0 32,1 WM 444 "3300 3700
01k 040 21,1608 o 15,250 15,240 1.4 13.4% [¥.11
vAm Ry 13700 R750 9150 8300 REL 4650 S50 3540
] | o Ik L) am | | | ) v A
. Oin i * * 43
MR- T v in N0 | s | nad | i | s 1% i §,040
_1'_'3“1 Kg [, 10580 “1M30 12300 9350 250 6300 ‘110G 4450 ‘éwo {000
SN 3 uIn 11,050 21,060 10,450 15,840 15,450 LR 19,18 $.750
~3.0m{ Kg “1365¢ ' 13650 10700 9760 4200 53R ‘5250 4800
- 1004 k] 13,80 L 1,059 1399 13,1 10,560
~4,8m| Ko *1700 I l 0 I [
= | Ib 19950 1 I | _wate | s
G I 7.6m | kg i [ 400 155 |
( o R | 15509 5210 I Vit '°i§%3 !
_— gim |K '
w0 Ibu [ . 50 ués;?é 1132 Wigls% liiw
4.6m | & F1I50 y . ’
Al o | SEE R g s | o8 ol
30m St 10736 ‘ * ~ . A
AL II‘:I 15,90 F K] 14,30 16,350 14,158 HED 12,550 7450 11,18 7.&
< 1.3m Lke "12950 9503 “B130 &0 7150 4340 5800 Hog | -5et 250
2550mm | oW .66 0 14450 1% 15060 10,150 17,050 T4 1,18 EAL
——— om |Kg 134 9550 *2§50 5250 7350 4430 $10 Hog 5700 3308
9 oo 70,050 0450 | 0060 0358 15,180 1850 i 1390 1,160 7,350
- LImEKy 190 9100 12459 9590 '3759 £150 "TA50 45} ‘S50 3600
L—S' 14 !Uggﬂ w,160 ﬂ.'s‘ﬁll W@&?} Zﬂi:g% 13552%% 155]1!0% !&;% \Z.l:% 153?0
3,0m 15009 13000 -1 ' ) "
= ?g pi i ] N,050 UAH 11250 WEE 13,64 13,160 9.8 rd o] 3%
—.8m|Kq L 11060 E 8500 200 5205 *E00 3¢90
=18 ik 2,160 2L ALAL) ARG b ] 13,850 1480 1,85
f NOTES
1 1. Lilling capacitlss shown go noy excoes T3% o 3. Liling cansciies dssume the moghine ja £, The operaior should be tully Acc‘u-inud sith
mininum ipping kadd of 875 of hydipule etlanding ievel on ¢ . vnifurm suppering the Komie[sv Operation Monual belare aptrnting
Gapacities. acitlve masked with wn aatwrisk {71 ourlued The vser muti make atlowangas lor g machine.
sre lintlled vy hydroutic oz paciiss. unfevorable job condiions such a3 20il & u. Gapachlos sppty only 19 Ihe machine 1e
2. Ulllng capaghisd shown should nol t wAGYSN 0r0und 9t sudden skeping ol foads, stighnslly masy clursd and noimaly sagippad
nxcordad. Yyulghl of pll lilng ooersaoniey munt 4, Thy lynsl 10ab10 posiugn 15 Over [he uda, by Komsieu.
be sonulatred pen of the fo2g. 7. RBENGY ars baoed on SAE Slanoard No. 1097,
L KOMATSU MARKETING DIVISION
AELC224-00 |yap

Prigled in U 5.A
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DIMENSIONS

318 m (18 um

NG RET

22m 84" arm | 3.1 402 m {(327) wm
) 1055 m (3ET¥+] | 10855 o 11| 10810 o (0] | 1060 mom B0
Lengih oh grovd [Tanspail) | TTZ8mn (A} | S0 om IR mn {19 _| S5mm (77 .
Overod Flght {lo (ep of bore) | 3370 mim {HA7) | HIS mm (1137} { 3200 mm {1097 | Wsamam (11)
Overall whith 3280 mm {10°10)
Ovarill helpht
{to Yop of eulh) 3060 mm (107
Ground claarance, g
sounterwelght §160 rmm {3°10°) A
Min, ground clearance 408 mm {18} F—‘l Ha—]
Tal sweing radius 3226 mm {107%) T [
Length of track ¢n ground 3946 mm {1241" ) —|—
Tracklength T35 mm (111 et N .
{L“if;naluus 2550 mm ::ou“p’ , nm| | I au 3 FI
of crawler 1250 mm B M e — |
" Shos widih 700 mm Z87) ‘__d‘L—_!-Jj . 5]
Grovtar height H mm (177 ' '
Machine cab helght 2435 mm (8°27}
Miching cab width FH60 mm {98}
Distance, swin: IT oy
wrered o 3150 mm (10°47) -

OFR 1o
) TEm (7971 am TE5 m (d')am | 5.485 m (W05 am | 402 m 13273
{ W, g helght 9580 i (157] T8 mm (3787 0210 mm @3767] = | 10550 mm (977
L)
. Ting 6585 mm {21'87) 6695 mm {2277} THOmm (@347} | 7450 mm @AT)
_ 1¢ng depth 6355 mm @Oid") 6705 mm (9 - 136G mm 24737) 8180 mm (28°H7)
&"rﬁ,{f&“""‘m"““ 5120 mim (1540} 5880mm (194") 450 mm (2437) 7260 mm {341}
Mux. doging denen 5130 mm (017} 6520 mm 21%67) 7160 mn (2377) 8045 mm (265"}
Max, dgoing reach 10955 mm @347) 10550 mm (H7") 11160 mm (36'5") 11900 mm (3317}
Max. dgging reach g — 5.
atgrotnd o) 5950 mm (247} 10358 mm {4 10920 mm 35507} | 11730 mm (')
Min. sving radivs 4330 mm {1427} 4345 mm {1437} 4260 mm {147 4280 mm {417
) 18800 kg 00 T 18900 & TE500 kg
e digging force 141,450 1h/184 kN) (41,450 1bI164 k) (41,450 16164 KN} (41,458 Ih/1B4 kH)
) G0k TNk 2100k
croyd orca ULA0 IS kH) | @GS MMM | GLo0IbIswN) | (a.s b

Width mm (in) ARNE
Capatlty m'{yd") With slde cutters (Komatsu} No. af t2m 255m 3185 m 402 m
TPE SAR PCOATebag | Oviside Up Wi wear shoous (ecey | Welshtko() | Y e | @ | e | ()
OMATSY 0.8 (1.13 710 (28) 815 (32} 930 (2,118) 1 O O [6) 0
Heavy Duty 1.06 {138 840 {33} 940 (37} 1044 {2, 368) { Q ) (W) @)
125143 585 (38) 1145 {45} 1145 (2,560) 5 Q (@] 0 O
058 (1.0 760 (30 815 {32) 955 {2,109) 4 O Q 0 o]
ESCO A5 {1.50 315 (38 965 (38) §030 (2,275} q QO ¢} O O
STOP 44 (1,08 1085 (42) 1120 {44) 1160 {2,631} H O O O 8
1.62 {212 1220 (48} 1270 (60} 1225 {2,706} 5 (@] 0O 0] % fon
1.81(2.50 1370 {54} 1420 (58) 1350 (2,976} B Q 0o & X e
0.88 (1,75 760 {30) 816 (38} 1185 (2,563) ] ] 8] O @) ar,
1.15 {1.50 915 {38} 965 {38} 1250 {2,753} 4 O O O O
144 (1.48 1086 {42) 1120 (44) 1375 13,034) 5 @) O O I's
1.82 (2.12 1220 (44) 1270 {50} 1485 13,289} H Q0 O 0 X rﬂ-
1.91 {250 1370 (B4} 1420 {50) 1610 {3,650} ] Q O A X ces
Q 0.76 (1,00 710 {28) 785 (31} 945 (2,062) 4 O )] Q 0
~" ERCE 064 (145 B4 (33) 915 {38} 1165 [2,544} { Q O 9] )
Hop 106 (138 990 {38 1065 (42) 1210 {2,070 4 O O o Q
144 (1.88) 1145 {45} 1220 {48) 1585 {3,345 5 O Q [ (A
« Can be used with a material waighl up 403,040 ib/yd’ & - Can ba vsed wilh a matenat weight o 1o 2,020/7F
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el DIMENSIONS

T Amm 2400mm 70 | 2000mm 9
i | Overafl langih 8600 mm  Z0'e” | ABO mm  I9F
‘B } Overall widlh 3080 mm - 104"
C | Ovoraif halghi (io op of cab) 2086 mm 99" |
D | Ground olsarance, counterwaight- 1650 mm 35" |
E | Minlmum ground clearance 440 mm 16"
F | Tall swing radius 1680 mm ba"
& { Lenglh of track on ground 3640mm  1149" |
H | Track lengih 4460 mm T
I ¥ Track gauge 23880 mm 70"
3| Width of crawler 3060 mm__ 107" |
K { Bhoe widlh 700 mm e
L | Grouser height 26 mm 1
M | Machine cab helght 2280 mm 78"
N | Upper siructure width 2995 mm  9'10°
0 | Distance, swing cenlerlo rear end 2225 mm T
Implement offsel from swing center 182 mm 7.2

A WORKING RANGE AND BUCKET/ARM COMBINATION

Arm

2400 mm 110" 2300 mm 95"

A 1 Maximum digging helght 10185 mm 05 0E40mm 44"
B Maximum dumping helght 1210 mm 2307 720 mm 54
c Maximum digging depth 5445 mm bika G810 mm 2'y"
D Maximum vartical wall digging depth 5511 mm 19y 2910 mm 195"
.| Maximum digging depth of cut lor B' level 6230 mm 06 6580 mm T
) Maximuem digglng reach 3375 mm w'r 9850 mm e
G | Maximum digging reach at ground 9185 mm o ®mmm Ny
H | Minimum swing mdlus 2795 mm ¥ 2390 mm ™"
i Maximum helght at minimum swing radius §265 mm Fiia f210mm  28'H*
Bucket digging force 12809 kg 28,219 (b 12000 kg 26,219 1%

Arm crowd (ore 1M1100kg 441k 9300 kg 20,603 b

§ LIFTING CAPACITY

Equlpment:

* Boom: 570¢ mm 188"

+ Bucket: 0.80 m3 1,05 yd?
* Shees! 700 mm 28"
Biade s ofi ground

A: Reach from swing center
B: Bucket hook helght

G: Lifting capacity

Gl Rallng over front

Cs: Rating over slde

€3 Rating at maximum reach

Arm: 2400 mm 710"

Unlt: kg 16
A 0miR 15mis 6.1m2g' 7.6 m 26 @ Maxlmum

B H] Cs Cf Gs Ct Cs Ct [+ Cf Cs
Bim * 4400 *4400
RS 9,700 8,700
6im *5300 *5300 4800 4400 3400 3400
2 ‘11,780 *11,700 *10,800 9,700 *7,500 7,600
3.0 m “7800 . 6460 *5960 4100 4850 2600 * 3660 2500
i *47,200 14,300 *13,100 4,000 10,700 6.200 ‘8,100 5,500
003 m *5200 *5200 *9300 §750 6660 3750 {700 2650 4350 2450
Lh *13,600 *13,600 *20,500 12,700 14,600 8,300 10,300 5,008 9,600 5,400
-3.0m *10350 *10360 *7600 5750 5600 3750 * 4904 3400
| - *22,300 *22,000 *16,800 12,700 12,100 8,300 *10,300 7,500

" Load Is limited by hydutic capadity rather than lipping. Ralings are Lased on SAE Standard Ho. J1047. Aaled lvads do not exceed A7% of
brorden wubim 10 Lo - - - - .
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Equipment:

s Boom: 65700 mm 16'g"

* Buckel: 0.80 m? 1,05 yd?
¢ Shoes: 700 mm 28"
Blads |8 off ground

A: Reach from swing center
B: Bucket hook helght
G: Liting capaclly

Ch Raiing over front

Ca: Raflng over alde

€ Rating at maxmum reach

Arm: 2000 mm 9°6” L S . Uinlt: kg th
A d0m 46m 18 8Am2l 7.6m 25 6 Maximum
] ¥} Cs 7] Ce 7] _Gs 7] 73 Cl Ct
3a0m *11200 *11200 7200 “§700 5600 4200 4760 | 2000 2550 3760
10’ 24,700 | *24,700 | 45,000 | 400 | 12400 §,300 10,500 8,400 *§,000 *5,000
0.0m 8700 8700 U260 5600 6700 3600 4700 2700 000 7200
0 ‘14,6000 | 14,800 | 20,400 13,000 14,800 8,400 10,460 5,900 9,400 4,900
~30m 31450 11460 3100 5800 6600 70 i *1600 3850
-10' 26,200 | +z6.200 | 17,800 | 12,700 13,600 5,200 10,200 8,500

* Load ts {lmited by hydraufta capscity rather than (ipping. Ralings are based on SAE Standard No. J10%7,

of hydraukc lit capaclty or 76% of Upplng ioad.

ESTANDAHQ EQUIPMENT

® Alr cleaner, double slement with aulo

Reled loads do not sxcead 87%

{\1 B OPTIONAL
il EQUIPMENT

Caoollng fan, mixed ilow with fan guard * Arm
dust evacualion Corrosion resister —2400 mm 710
Alr conditioner/haater Counterweight, 6200 kg 13,667 Ib —2800 mm 9'6"

L ]

& Aflernater, 50 A

® Battaries, 110 A2 x 12V

* Boom holding vaive

# Cab which inciudes: antenna, AM/FM
radio, fleormat, intermittent wiper and

Dustprool net for radlator and off coolar
Instrumant panef

Light, one front

Pump/engine room partillon cover
Shoes, 700 mm 26 triple grouser

| —2000 mm 9'6* with plping
* Blade assembly
* Hydraulic control unit

—1 addllional actualor

—2 addilional actualtors

washey, large ceiling halch, pull-up front Starling motor, 5.5 KW —3 addiiopal actuators

windaw, opanable rear window, rearview Travel alarm - & Shoes, friple grouser

mirtor, removabile lower windshield, Turbocharger exhaust manifold cover —600 mm 24"

sliding seat with 3" seat belt, tinled Vandalism proteciion pravislon tabs —800 mm 31.5"

salety glass « Shoes, rubber shos
—600 mm 24"

* Track quiding guards

SOLD ONLY WITH BUCKET
* Lug bushing

¢ Play adjustment mechanism

EEACKHOE BUCKET AND ARM COMBINATION

. Arm
Bucket Capacity Widih Oulslds Lig Weight Togth 24m e 29m 9"
g82m* 0.5t yd? 610 mm 28" 510kg  1,1241p 4 . O Q
Esco 072m? 0,84 ydd 762 mm <3l S kg 1,281 q{ 0 O
Standard 1.00m 1.31yd 314 mm 36" €k 14040 § Q Q
Plate 126m'  16Ayd 1067 mm 42~ 700k 1,556 § O Y
15Im? 2,00 yd? 1219 mm 48 J60kp 1,663 5 Y X
0.62m1 0,81 yg? 610 mm b4 484 kg 1,088 14 4 O O
Esco ¢7imd 0.0 yid 762 mm kL 546k 1,204 1 L (@] (8]
Heavy-duty 100md 131 y@? 914 mm I 6tGky 13560 5 O O
Plate 125m*  1.64yd 1067 mm Lhy 667 kp 14701 § Y X
tH5imd 200 yd 12§19 mm Ll G kg 153010 3 Y ] X
O ~ Used wilh waights up to 3,040 Ibiyd® [} - Used with welghls up to 2,520 Ibfyd? ¥ - Used with welghls Up lo 2,020 ib¥yd? X - Notuseabls
AESS500-02 ©2000 Komalsu Prinle "~ *'™* - ©MAHAMY Nataliam 4100 {EV-1)

EDWARD EHRBAR iNC.
Your Standard For Conslruction Equipment Sales,
Parts, Service and. Rentals

Palham Manor, N.Y,, 108 Secor Lans 10803 «
Holbrook, LI, N.Y, 601 Coates Ave. 11741
Staten Island, N.Y, 4340 Victosy Bivd. 10314
Haw Yok Clty + 212/515-199] »

&

Komatsu America Intematlanal Company
440 N, Falrway Dr,, Vernon Hills, IL 60051

S14/738-51G0 » 56/704-6400
s 631/863-7600
* 718/983-6200
LCannecticut » 203/964-0077 |

www. KematsuAmerlca.com Materlals and specificalions are aublec! to change without notice

HORBAYEN [0 o iradamarl Af Fammnicn §id fneem



AT

f

i

350/350 L

Farl Mlmy
350 Reach Excavator Working Ranges “lu LT
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A4.8F RA.GF = A3.1F
Stick 4800 mm(15'9") 3600 mm(11'10"} Lr 3100 mm{10'2") |
Bucket Z20m{263yd) T 23 m{30yd) T 2.2 m*(2.88 yd*) EX
A Meximum digging depth 9.61 m{31'6") 8.41 m(27'7") 7.81 m(26'8")
8 Maximum reach at ground level 13.49 m{44'3") 12.37 m(40'7T™) 11.81 m{38'9")
G Ma:dml_u_nr cutting height 12.12 m(39'9") 11.67 m(38'3") 11.38 m(37'4")
D Maxirnum loading height 8.41 m(27"7"} 7.95 m(26'1") 7.86 m{(26'8")
E Minimum leading height 1.66 m(5'6") 2.86 m({9'8") 3.46 m(11'4")
F Maxipoum digging depth at
2440 mm (87 level bottom 9,60 m(31'2") 8.27 m(27'2") 7.69 m(26'3™)
G Maximum vertical wall digging depth 7.06 m{26'2") 6.88 m(22'7"} 8.27 m(20'7T")
Bucket forces 22 100 kg(48,700 Ib) 22 100 k(48,700 1} 23 280 kg(61 300 1b) |
Stick forces 14 990 kg{33,000 1) 17 640 kg(38,800 1) 20 490 kg(45,100 1)

i Dimensions (approximate)

’

Stick

R4.8FH

4800 mm(15'9")

R3.6F
3600 mm(1i'10")

R3IF
3100 mm(10'2")

Shipping height

4570 mm(16'0")

3760 mm(124") 8176 mm(106") @

3930 mm({12'i1")

Shipping length

12 190 mm{40'0M

12 200 mm(40'0™)

12 370 mm{403™}

B Wilh slick and buckat
plns removed

1010 mrs

3110 mim
l‘ {1¢' 59 “]
| Bl

| Sotemm
910}

{1z}

Shipping Width

700 mm{28")

760 min{30")

800 mm{86"}

with carbody retracted
with carbody extended

3260 mm(10°8")

300 mm(10°10")

3676 mm(12'1")

3700 mm(12'2")

3760 mm(12'4")

3800 mm(12'10")

300 mm
e m

‘ *3680 e
e

-

Shipping ¥Hdih

‘ —350: 4040 mm{1997
360 L: 4480 mmi14')
| JB0 510 M{16) |

4 Shipping
Halphl

350 L: 6570 mm {10'3")

4 Shinnlan | annih




" SPECIFICATIONS

[ Capacitles

350 L EXCAVATOR wilh Counterwelghl Removal Davloa. with Heavy LiH Activated
BOOM — Reach 7200 mm/23'c" BUCKET — 1.7 m¥/2.26 yd’ Trenching
STICK — R4.8F 4800 mm/16'0" - SHOE — 800 mm/36" Triple Grouser *

1.6 m/5.0 A JO0mMO.DH | AEMHS0N | eomizool | TEM2EO0KR | BOMA0ONM | 10.56 VIR0 | 12,0 mipo @'
% Wy (o Iy (o | B (o (o | B (o | I o I o | B (| By (s
[
106m| kg } 2750} *2760| s0.49
WAH] b
g.0m| kg 26601 ‘2660 11.80
00H] Ib ‘5e00| ‘sson| arre
75m] kg *4700] 4700 2450] ‘2450] 12.08
25001 Ib *13,660]13,550| ‘'9a50| waso 6400] *5400] 40.44
8.0m{ ko '6550] 6860} 'S650] 6650 2450 2450| 12.809
20001 |- *§4,550|*14,560( *12,300|* 12,300 '5400] *5400] 42,22
45m] kg *8200( ‘s2o0| 7400} 'v400| cepoo| S5TO0D “2650| °2550] 13,18
1504} Ib . *17,800|*17,000} *16,100{*16,100) *14,850! 13,200 '5560| *sss0| 4329
3.0m| kg "16 500)°16 500 *11 §50| 11 850| *B650} °9650] ‘'v300| 7vas0| *v4sef ss500| arso) -avs0| t2r00| *2reO ¥2.29
1000 ] b *35,300|*95,300{* 25,760} *25,750 | "20,800| *20,000] " 18,000] 15,760} *16,150| f1,750 ‘5850] *s850] 43.49
t6m| kg 20 850120 650|*14 300| 1350015 100| 950D| ‘00l 7o0o| '7ecol ssoo| -asso| seso] -zseo| zoo| 3.1
sofi] b *44,400| 24,400 | *30,650| 29,050]*23,950] 20,350{*19,900] 15,000]17,900] 11,350 *g400| *B400] 43.07
Ground | kg '6300| °6300{*17 600} 17 600 |*6 000] 12760} 12200] go0n| 'eeo0| s&700f tseco} S150 *azsoj +azso| 12.79
Line | 1b 14,308|*14,300}°40,800| *40,900 | *34,550| 27,350|*20,400| 19,950{-21,450] 4,350]*18,150] 10,950 71500 7160 4t.98
-1.5m| kg "§500] 'B500(*18 850 “t8 85016 9C0| 12 300|"12 SO0 87001°10 400] 650D M50| =300 "aTEGy "a7e0] 12.21
5.010t| Ib 121,450 °21,4501"43,250| 41,000]"36,560] 26,400{*27,500] 18,650|"22.450{ 13,%00] 1a,450] 10,750 ‘g250] -8250| 40.03
30m| kg *13 600|* 13 6oo|*23 050 19 400[*17 000| 12 100|*13 050] ess0{-104o0] eac0| -mace] soo0 «as00| 4s00| 11.837
0.0 R | b 30,6501 "30,650|°50,600| 41,550 |'36,700] 26,000| “26,200] 18,300 “22,400| 13,7601 14,600} 10,700 100000 9900| Ir.2t
. 4.5m| kg *48 75018 75021 200| 19 500[*16 20G| 12 150|*12 600 6561 "8750] 6450 *5a800 55001 10.19
¢ 16011l Ib *42,450|*42,450( 47,300} 42,000]*34,050| 26,100|'26,850} 19,400)"20,600| 13,850{ 18,250 11,000 +2,95¢] 12,300] 33.19
"\_7 . “0m| kg '25 B50 | *25 850| "0 VHO) 10 100 |"14 2507 12 400§ 10 400 8760 6450 5450 8.48
ﬂ,_lt -] *66,400 | *58,400) "40,900 “40, 30 | *30,500] 26,750 ‘22,900| 18,900} "21,5Q00{ 14,200 11,850} *11,8650] Z7.38
.5m] kg *14 100 |*+4 100 |*10 250{*10 250 ‘e4n0| ‘eq00] s.72
Ltiofny b “§7,000)*57,000{"29,400] 'Z9,400|*20,900| 20,9001 *23,00¢| 13,900 *18,3501 "18,350] 21.48

350 L EXCAVATOR with Counterweight Removal Device, with Heavy Lilt Actlvated

BOOM — Reach 7200 mm/23'8" BUCKET — 2.2 m¥2.88 yd* Excavallon
STICK — B3.6F 3600 mm/11'10" SHOE — 500 mm/36" Tripls grouser
1.5ms5.0 i 2.0mA00H | 45mM50R | 6Omv20.01t | TEmMRSLAR | 2.0m/000 | 105 mISOR
_‘[@ = 1 (o= I o= 1 o) Wy || O o] By Lo B (o] o
' T
8.0m | ko ' *3300[ "330p| 10.28
WOH{ 1L . *T350) *73se| 33.97
76m | kp Y7350 | 7350 «a200| -azeol 11.17
50R]| th *14,959 |*14,950 *1050| <Juso| 36.46
6.0m | kg “8600| -geeg| t7esa ) 7700 *3200f ‘'3zo0| .75
2001 ] It 18,650 |*18,650 }*17,350 1 18,400 “7050| *7050) 38.48
45m| kg {5 800 |*15800(*11 60014 800 | '8800¢ 'saco) 'esoe| 74s0| <6aso] e500| sa00) cadeo| 12.07
1508 | Ib 34,750 |*34,750 {426,400 |*25,400 21,150 |*21,1501*18,700 } 15,950 | *11,150|*11,150 ] *7as0] ‘7e50] 39.58
3.0m | kg *20400'20 400 |14 150 | 13000 "1 v0Q| 7S50 ‘saso| 7200| ‘8100 s400| *3s00] +oson| 12.15
100# ]| b *43,700 |*43,7001'50,406 | 29,950 {23,850 | 20,950 [*20,900 | 15400 |*15950] 11,6500 | -7e50] +7e50| 39.87
15m| kg ‘13460 "3 450{*i8 con| 13 100 12 260 9300i‘10050| eoon| ‘seso| sS250 | +dsoo| tasgo| 1201
506t} 1y *32,050 |*32,050 |*34,6001 20,150 {26,600 | 19,950 |*21,800 | 14,800 ]*16,850| 11,250/| -8as0} ‘8350] 3840
Ground | kg | 14 8001*§4 800 |*17 050 | 12 650[*13050] 0950}10650| &7o0] *8100| 5160| *4250| -4260( 11.62
Line | It 434,350 |*34,360 {*36,900 | 27,000{"20,200 | 19,200 {*22,800 | 14,350}{*13,700] 11,650 | *9350| *9ako| 06.13
A15m | kg *$0 450{*10 460 " 10 800 |*19 600 |*17 300 12350{*13 300 8760|1060 | &aCO 4950 4850] 10.98
A0 E b *23,560 |'22.650 |*44,950 | 42,150 {37,400 | 26,550*28,7501 18,600 |*22.950 | 14,150 *10,808] 10,650| 35.98
A.0m | kg *16 650|*16 650 |*22 260 | 19850 )*16 650{ 12 350[*12'600| 6760|*10100] 6600 ‘gos0| 5760] 10.0%
~OfE b 37,404 1*37,400 [*48,150 | 42,650 [*as,000 | 26,5601*27,000 | 18,800 |*21,600] 14,200 "12,450| 12,700] ¥2.72
B im | kg *24 250 |*24 260G |*19 750 [*19 750 |*i5 000 |12 600{*H 500] 8900 ‘58007 G900} 8.59
- Al b '58,000 166,000 |*42 850 |*42,650 {*32 280 | 27,060(*24,450] 19,200 "12,650112,650]| 27.91
€\ L 40m | kg *20 £50"20 550 |*15 450 |15 450 [*11 850 |11 550 ‘9200 -geon| 6.91
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WEBMASTER® 1600 EYE & EYE AND ENDLESS SLINGS
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Type 3 Type 4

Type &

EYE & EYE (FLAT OR TWISTED EYE) ENDLESS SLINGS {MOST VEHSATILE WEB SLING]

Ruied Capaciiias in Lba. Traied Capaciies in Lbs.
Cade Verlosl | Cheker | V. Baket Code Virtios) |- Gt ker_ | V. Bavkel_
One EE1{-801 1,600 1,250 1,200 EN1-801 A so00 2,500 6,400
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£E1-803 4,600 3,600 9,600 EN1-803 8,800 8,900 17,200
EE!-804 8,400 6,000 12,800 EN1-B04 11,500 9,200 23,000
EE1-805 8,000 8,400 16,000 EN1-805 19,600 . 10,900 27,200
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EE1-808 12,600 10,200 25,600 EN1.808 19,200 15,400 38,400
£E1-810 16,000 12,800 32,000 EN1-910 22,400 17,800 44,800 _
EET-B12 19,200 16,400 36,400 EN1-812 26,300 21,600 53,800
Two BER-H01 3,200 2,600 8,400 EN2-801 6,200 4,900 12,400
Pty EEa.802 8,400 5,000 12,800 - EN2.802 12,200 2,800 24,400
EE2-803 8,600 £€,800 17,200 ENZ-803 18,3G0 13,000 42,600
EER-B04 11,500 9,200 23,000 EN2-804 o700 | 16600 41,400
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EE2H12 20,900 21,600 63,800 EN2812 37,600 30,000 76,2
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EE2.810 85,800 20,400 73,600 EN3-B10 61,600 41,200 103,000
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Four ee4s-aof 5,000 4,600 10,000 EN4.001 10,000 8,000 20,000
Vly EE4-802 10,000 8,000 20,000 EN4-002 19,800 15,800 29,600
EE4-803 14,800 11,900 20,800 EN4-803 28,700 21,300 53,400
EE4-804 19,800 15,500 38,600 £EN4-804 36,600 26,400 71,200
EE4-805 24,600 16,800 49,500 EN4-805 42,200 53,700 84,400
EE4-808 29,800 24,800 59,800 EN4-808 50,600 40,400 101,000
EE4-908 49,700 81,700 79,400 EN4-808 57,800 48,000 116,200
EE4-D10 49,500 39,800 99,200 EN4-810 87,200 53,700 134,400
EE4-912 50,600 47.600 112,000 EN4812 80,709 84,500 181,400
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FIRE AND EXPLOSION SAFETY
PRECAUTIONS
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1. Fire Protection and Extinguisher Training

A. Objectives

This course has been developed to heighten awareness of incipient fire fighting inside the structure, should the
situation arise. This course will outline the different types of fire fighting methods and equipment to be used.
The employee should be after this training able to apply good fire prevention techniques, recognize a
developing fire situation, and be able to respond appropriately to that event.

B. Topics

What is an “Incipient” fire?

What conditions must exist to start and maintain a fire?

What are the different types of fire extinguisher types and their uses?
Demonstrate the proper use of a fire extinguisher,

What Signals and Communications are to be used in the event of an emergency?
When should we evacuate?

Other Extinguishing methods.

Fire Prevention

C. Incipient Fires - Definition

Incipient Fires are small fires that can be quickly extinguished with portable fire extinguishers. These
fires require negligible coordination between individuals and can be easily extinguished without use of

specialized equipment.

D. Conditions for Fire - The Fire Triangle

In order to understand how fire extinguishers work, you first need to know a little bit about fire.

Four things must be present at the same time in order to produce fire:

e & & »

Enough oxygen to sustain combustion,

Enough heat to raise the material to its ignition temperature,
Some sort of fuel or combustible material, and

The chemical, exothermic reaction that is fire.
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Fire Triangle

"‘ Fuel

Oxygen, heat, and fuel are frequently referred to as the "fire triangle.” Add in the fourth element, the chemical
reaction, and you actually have a fire "tetrahedron.” The important thing to remember is:

Take any of these four things away, and you will not have a fire, OR the fire will be extinguished.
Essentially, fire extinguishers put out fire by taking away one or more elements of the fire
triangle/tetrahedron.

E. Types of fire Extinguishers

There are basically four different types or classes of fire extinguishers, each of which extinguishes
specific types of fire. Newer fire extinguishers use a picture/labeling system to designate which types of fires
they are to be used on. Older fire extinguishers are labeled with colored geometrical shapes with letter
designations. Both of these types of labels are shown below with the description of the different classes of

extinguishers.

Additionally, Class A and Class B fire extinguishers have a numerical rating which is based on tests
conducted by Underwriter’s Laboratories that are designed to determine the extinguishing potential for each
size and type of extinguisher.

Fire Extinguisher Ratings

Class A Extinguishers will put out fires in ordinary combustibles, such as
wood and paper. The numerical rating for this class of fire extinguisher refers to
the amount of water the fire extinguisher holds and the amount of fire it will 2 ﬁ‘l‘)‘

extinguish. Combustibley

Class B Extinguishers should be used on fires involving flammable liquids,
such as grease, gasoline, oil, etc. The numerical rating for this class of fire
extinguisher states the approximate number of square feet of a flammable liguid
fire that a non-expert person can expect to extinguish.

Flammable
Ligquids

Class C Extinguishers are suitable for use on electrically energized fires. This
class of fire extinguishers does not have a numerical rating. The presence of the

letter “C” indicates that the extinguishing agent is non-conductive. ot
Equipment
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Class D Extinguishers are designed for use on flammable metals and are often
specific for the type of metal in question. There is no picture designator for
Class D extinguishers. These extinguishers generally have no rating nor are they

given a multi-purpose rating for use on other types of fires. cmﬁmﬁsaw
otals

Dry Chemical extinguishers are usually rated for multiple purpose use. They
contain an extinguishing agent and use a compressed, non-flammable gas as a
propellant.

Halon extinguishers contain a gas that interrupts the chemical reaction that
- takes place when fuels burn. These types of extinguishers are often used to
2 protect valuable electrical equipment since them leave no residue to clean up.
Halon extinguishers have a limited range, usually 4 to 6 feet. The initial
& application of Halon should be made at the base of the fire, even after the
| flames have been extinguished.

o

Water These extinguishers contain water and compressed gas and should only
be used on Class A (ordinary combustibles) fires.

Carbon Dioxide (CO2) extinguishers are most effective on Class B and C
(liquids and electrical) fires. Since the gas disperses quickly, these extinguishers
are only effective from 3 to 8 feet. The carbon dioxide is stored as a compressed
liquid in the extinguisher; as it expands, it cools the surrounding air. The
cooling will often cause ice to form around the “horn” where the gas is expelled
from the extinguisher. Since the fire could re-ignite, continue to apply the agent
even after the fire appears to be out.




F. Fire Extinguisher Use

T T AR S i A G T A R e PR

How to Use a Fire Extinguisher

Even though extinguishers come in a number of shapes and sizes, they all operate in a similar
manner. Here's an easy acronym for fire extinguisher use:

P A S S - Pull, Aim, Squeeze, and Sweep

Pull the pin at the top of the extinguisher that
keeps the handle from being accidentally
pressed.

Aim the nozzle toward the base of the fire.

Stand approximately 8 feet away from the
fire and squeeze the handle to discharge the
extinguisher. If you release the handle, the
discharge will stop.

Sweep the nozzle back and forth at the base
of the fire. After the fire appears to be out,
watch it carefully since it may re-ignite!




G. Important Rules to Remember

1. Most fires start small. Except for explosions, fires can usually be brought under control if they are
attacked correctly with the right type and size of extinguisher within the first two minutes.

2. A fire extinguisher should be "listed and labeled" by an independent testing laboratory. The higher the
rating number on an A or B extinguisher, the more fire it can put out. Be careful - high-rated units are
heavier models. Make certain you can hold and operate the model you are buying.

3. A portable fire extinguisher can save lives and property by putting out a small fire or containing it until
the fire department arrives. Before attempting to {ight a small fire, be sure everyone is out of the
building. It is important to have someone notify Site Management quickly to report the fire. If the fire
starts to spread or threatens your escape path, get out immediately.

4. The operator must know how to use the extinguisher, quickly without taking time to read directions
during an emergency. Remember that the extinguishers need care and must be recharged after every
use.

5. If You Fight a Fire, Remember the Word:

PASS

Pull...Aim...Squeeze...Sweep

Pull - Pull the pin. Some extinguishers require releasing a lock latch, pressing a puncture lever or other motion.
Aim - Aim low, pointing the extinguisher nozzle (Or it's horn or hose at the base of the fire.

Squeeze - Squeeze the handle. This releases the extinguishing agent.

Sweep- Sweep from side to side at the base of the fire until it appears out. Watch the fire area in case fire
breaks out again and repeat use of extinguisher if necessary.

6. Most portable extinguishers work according to these directions. But some do not. An example of
that would be a D class fire extinguisher. Class D fire extinguishers work on a smothering method where the
fire suppressant it aim directly at the fire source until completely covered. Read and follow the directions on
your extinguisher. If you have the slightest doubt about whether or not to fight a fire - DON'T!  Get out and
close the door behind you.

Learn how and when to use a fire extinguisher before an emergency, inspect extinguishers monthly, and always
keep your fire extinguishers fully charged.

When not to fight a fire...

When fire is blocking your only exit.

If the fire is too spreading too quickly.

If visibility is effected to where safe egress is compromised

. If the structure itself is on fire

__Atmosphere in enclosure becomes IDLH
Explosive reaction is eminent or ongoing

If the type or size of the extinguisher is wrong.
If the fire is too large.



If you don't know how to use your fire extinguisher,
( " If any of the above conditions exist, leave immediately.

H. Other Extinguishing Methods

a. Encapsulate with Soils- When using soils to extinguish a fire you are essentially starving it of
oxygen. This method is quick, easy and very effective especially when a piece of earth moving
equipment is readily available. As effective as this method is, one must recognized some
limitations and possible problems with this method.

i. Air reactive materials can be quickly extinguished by this method for the most part, but
one must be aware that the fire hazard still exists once the material is unearthed or
exposed to oxygen.

ii. Some materials react with water so moist soils may either contribute to the reactive
process or allow the material to continue to react under the soils.

iii. Know where you are getting your soils. Throwing soils potentially contaminated with
flammables, combustibles, or non-compatible chemicals may increase the reaction

b. Remote Foam Applicators- The use of remote foam applicators enable the fire to be put out by
means of opening a valve from outside the effected area which activates the unit and sends foam
through its pre-positioned application nozzles. This has the distinct advantage of keeping
personnel away from the source of the fire and also aids in vapor suppression in the event you
are dealing with a volatile liquid.

i. This method also is very easy to use but has its limitation;

1. Most foam applications are good for A-B fires. Metal fires and water reactive
materials will not be effected and may even increase reactive activity

2. Preplanning of the positioning of the application nozzles is imperative so that
proper coverage is made once unit is activated

3. Foams eventually break down and reapplication may be necessary

Fire Prevention

Good housekeeping in the work area

Check communication systems between tent crew prior to operations

Fire extinguishers and fire arrest systems checked prior to operations for serviceability

Ground spotters in place where they can observe excavation face during intrusive activities

Fire arrest systems placed in the immediate work area where ground spotters have unobstructed access
to them (within 10ft).

Keep area of operations small and contained limiting fuel for a fire

Containerize, Segregate, and Store materials according to their established hazard classification
Keep all areas accessible to quick response team should a fire begin to develop

Two fire watch personnel should be stationed in the enclosure for 30 minutes after the completion of
intrusive activities to monitor the area.

Drum Handling Procedure

a. The objective of this section is to be able to recognize a situation when drum handling
procedures are to be put in place in addition to established work practices not otherwise specified
by the Health and Safety Plan.
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b. Definition
i. An intact container is defined as being able to hold 75% of its contents. In addition to

this, containers shall also be considered intact if the container itself has not been breeched
in a way so that the outside environment can contact the containerized material.
Containers that do not meet these criteria are defined as contaminated debris.

¢. Drum handling personnel shall follow these safety precautions while performing their tasks

Inspect PPE/ Communication Gear prior to entering the enclosure
Know your emergency evacuation plan
Always have a clear evacuation route
Always know your exit locations
Know the location of emergency shower
Never enter an unsafe excavation
Never approach an anomaly unti] cleared by the RT/CT
Limit handling of drum as much as possible
Stand clear of drums being raised for over packing
Watch finger pinch points
Practice good airline management

Replace damaged PPE immediately (i.e. torn gloves, suits)
Use absorbent pads to wipe of any chemical contact with PPE as soon as possible

K. Excavation and Over packing Operations

a. Excavation Operations will proceed by carefully removing 6”-12” lifts to lessen the chance of
breeching or unnecessarily disturbing a buried container. Ground spotters will be in place to
observe the excavation face and to notify the operator if an anomaly has been unearthed. Once
an anomaly has been identified a visual inspection of the item will be made prior to approaching.

b. Anomualies that have these characteristics will not be approached;

i. Bulging
ii. Smoking
ili. Hissing
iv. Reacting
v. Intact gas cylinders

¢. Appropriate incipient fire fighting measures shall be applied in a small fire event if applicable.
Ideally, the excavator will cover with soils and non-essential crews shall back away to the
Primary Assembly Point to re evaluate the situation.

d. Once it has been determined by visual inspection that it is safe to approach the anomaly (i.e.
proper sloping of excavation & no characteristics exhibited by anomaly as stated above) a SSO,
RT, and CT shall simultaneously scan the area as they approach the item. The SSO, RT and CT
shall determine whether it is safe for the drum handling crew to approach and over pack the
intact container if needed. Intact containers shall be over packed prior to removal from the
excavation. Breached or fragmented containers that do not meet the definition of an intact
container may be wrapped or over packed depending upon amount of leakage, potential leakage,
or nature of contents in the container before being removed from the excavation. The ultimate
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determination as to in what manner a non-intact container is to be packed for disposal will be
that of the Operations Manager or Supervisor.

e. Over packing
i. Once the anomaly has been identified and scanned, over packing of the item shall be

conducted in the following manner if applicable:

Expose the anomaly by carefully removing dirt from around it by hand. This should only be
accomplished if it has been determined safe to do so.

Position 110gallon over pack near the anomaly on a level surface so that it will not tip once container is
over packed.

Position the drum retrieval device firmly around the drum. A drum strap for example should be cinched
about 18” from the top of the drum.

The drum shall be lifted by the excavator and placed into the 110gallon over pack. Personnel shall stand
clear of the drum until it has been placed directly over the over pack drum. The use of guide sticks or
tag line may be employed.

Once the item is over packed the lid shall be secured

The over pack shall then be lifted out of the excavation by the retrieval device and staged for
identification and sampling

Sampling of the intact container shall be performed in the designated sample area

Remote opening and/or use of non-sparking tools shall be used to access an intact container

All drum staging areas shall be located so that they do not impede emergency egress from the structure

Emergency Contingency Plan

Objective

This section is designed to outline the emergency procedures established for operations in Tent #2.

Topics

Definition of an emergency condition

Identification of Emergency Exits

Emergency Evacuation Shut Down Signals and Procedures
Recognition and Reaction to an Emergency Condition
Emergency Rescue

Definition

An emergency condition can be defined as a detrimental event that may disrupt enclosure operations and
adversely affected the health and safety of onsite personnel.

. Emergency Access and Egress

" Prior to any activities in Enclosure, emergency access and egress points must be established and maintained.
Criteria for such points are as follows:
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o Emergency egress door must be marked with a self- illuminating exit sign that is clearly visible

e Illuminating arrows shall be placed in the enclosure in a manner that directs personnel within the
enclosure to the emergency exits

e Operations shall be conducted in a manner as not to obstruct a direct path to the emergency exits if at all
possible

e Emergency decontamination stations shall be established outside of the emergency exits in a manner to
which quick and effective decontamination of personnel can be conducted

e Maps showing emergency exit, emergency air horns, and fire extinguisher locations shall be located
inside and out of the structure for quick reference

. Adequate work lighting will be maintained. If lighting fails, work will stop and workers will move to the
airlock until lighting is reestablished.

. Recognition and Reaction to an Emergency Condition
Emergency conditions in the structure can be divided in two categories for which we will review.
Injury/Accident
Fire/Chemical Reaction

Injury/ Accident

P
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An injury/accident emergency shall be handled as follows:

¢ An injury shall be reported to all enclosure personnel either by radio or by two consecutive blasts
with the air horn
All operations inside the enclosure will immediately cease

e Evaluation of the incident shall be conducted by personnel in the immediate area to access if a
rescue is needed and if a rescue can be safely accomplished before proceeding with any rescue
activity :

e The Enclosure Operations Supervisor, Health and Safety Officer or designee will notify the Incident
Commander of the situation. Information regarding your name, location, and the nature of the
injury, how many personnel involved, and current actions being taken should be given. Outside
Emergency Medical Assistance will be summoned at that time if requested

e If the nature of the injury is such where the effected person can be assisted back to the emergency
exit under his/her own power, enclosure personnel will escort the person to the exit to waiting decon
personnel for decontamination and further assistance.

e Ifthe injured requires extraction from the enclosure by means of a rescue crew and a rescue can
been safely accomplished, the pre-assembled crew will enter the structure, place the victim in the
Skid Sled and remove back to the exit for decontamination or packaging. Enclosure personnel shall
assist the Rescue Team as much as possible during this operation.

Fire/Chemical Reaction

A Fire/Chemical Reaction emergency shall be handled as follows:



Ground spotters positioned to observe the excavation face shall notify the excavator operator of
developing fire or chemical reaction

All other operations in the enclosure will stop and non-essential personnel, who will also be monitoring
the radio, shall leave the area (i.e. loading and sampling personnel).

Soils designated for fire suppression shall be applied by the excavator to quickly extinguish the fire or
cover the reacting material. This shall be the preferred method if possible. The use of a hand held fire
extinguisher can be used by ground personnel as necessary.

If the fire is quickly put out the team will regroup with Supervisory personnel at the CRZ and assess the
situation prior to further excavation.

In the event where a fire is beyond the incipient stage or violent chemical reaction is occurring, one long
air horn blast shall be the sounded by the Enclosure Operations Supervisor, Site Safety Officer or
designee at which time all personnel will evacuate the structure through its pre determined egress points,
proceed through the decontamination station, and meet at the Primary Assembly Area located within the
airlock enclosure.

The Secondary Assembly Area (guard shack west of airlock enclosure) will be used in the event that it is
not safe to assemble in the Primary Assembly Area

The Airlock Supervisor will be responsible for making a head count of personnel using his entry/exit log
Notification for outside assistance shall be made by the Incident Commander

All personnel shall remain in the assembly area until further directed by the Enclosure Operations
Supervisor, Site Safety Officer, or designee.

Emergency access roads to the enclosure must be unobstructed in the event outside assistance is needed

Emergency Rescue Personnel

Two emergency rescae personnel will be staged in the Support Area on standby and ready to enter.
They shall be suited in the same Level of chemical gear (or higher) as enclosure personnel. Both
Rescue personnel shall be wearing SCBAs for increased mobility. The Rescue team shall be notified
by the Enclosure Operations Supervisor, Site Safety Officer, or designee by radio that they are
required in the Enclosure for a rescue. At that time they will be quickly briefed on the situation.
Rescue personnel shall enter the Enclosure with the Skid Sled to extract injured personnel as outlined
in the Injury/Accident Emergency plan



