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SECTION 1
CONSTRUCTION SAFETY

11 INTRODUCTION

The pumpos of this section is to assure tha condruction opeationsat Princeton Plasma Physcs
Laboratory (PPPL) are carried out in a manne that minimizes the risks of injuries to personné
and damageto property. This section addresses safety requirements for practices mog commonly
undetaken; however, it does not release workers from the safety requirements of the U.S.
Depatment of Energy (DOE), Occupaiond Safety and Health Act (OSHA), and PPPL. This
doaument does not specificaly address all OSHA requirements and is not indusive of othe
applicable pats of OSHA. The current version of the applicable Code of Federal Regulations
(CFR9), induding OSHA are available onthelnterng. Conault with the ES&H Division on how
to locate these requirements and their applicability for specific PPPL activities.

12 SCOPE

The provisionsof this section apply during the congruction, alteration, modifications moving, or
demolition of any building or structures, systems and components at PPPL, and are applicable to
both Laboratory personnd and outside submntractors.

13 DEFINITIONS

Construction Activities - Alterations modifications moving, demolition, or new ingallation of
abuilding or structures, systems and components.

Construction Contractor — The suboontractor with primary responsbility for the execution of
all condruction work described within a congruction procurement or authorization doaument.

Construction Manage - The PPPL employee who has project respongbility to ensure tha
congdruction activities are in compliance with OSHA, DOE, and PPPL standads

Construction Safety Engineer - The PPPL employee or submntract employee who verifies
compliance by ingecting congruction projects while in progress and reports to the Head of the
ES&H Divison. The neaed for an independent Condruction Safety Engineer for a specific
condruction job or project will be determined on a case by case basis by Line Management in
conalltation with the ES&H Division Head and/or the ES&H and Infrastructure Department
Head.

DOE - U.S. Depatment of Energy

Fadlity - A building, structure, area or room that is built, ingalled, or established to serve a
particular purmpos.

Subcontractor - A nonPPPL individud engaged in activities on site within the scope of this
section.

Imminent Danger - A situaion tha has the immediate potential for death or seriousinjury to
personnd.
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OSHA - Williams-Steiger Occupdaiond Safety and Health Act.
14 RESPONSIBILITIES

14.1 Depatment HeadgDivison Heads are responsible for ensuring the implementation of
this section within thar administrative areas.

1.4.2 Condrudion Managers are respongble for the direct implementation of this section.
Specificaly, they shdl ensure tha congruction of al facilities is peformed in accordance with
required standadsand shdl:

A. Enaure tha outside subantractor personné and/or PPPL employees are aware of, and
perform work within, the requirements of this section.

B. Arrange prior to condrudion, meetings of appropriate PPPL and suboontractor
personné to discuss and plan methodsfor carrying out the variouscongruction activities.
During condruction, hold regular (e.g., daly) meetings with appropriate work
supeavisors, workers and the condruction safety engineer to review planned work and
assod ated safety issues and precautions

C. Approve Job Hazard Andyses (JHAs) and ISM Plans prepared by condrudion
contractors or others for condruction activities.

D. Identify ES& H deficiendes and ensure tha ES& H non-compliances are corrected.
E. Stop work immediately in areas where "imminent dange™ exists.

F. Require tha prope persond protective equipment is worn when necessary.

G. Enauretha contract specificationsindudeadequae ES& H requirements.

H. Conault with the Fire Protection Engineer during design stages in those cases whee
exigting fire protection systems may beimpaired.

|. Condud peiodic ingectionsof congruction sites.

J. Enaure tha, upondiscovey of an unsafe condition or work practice on a project site,
thework is hdted unless there isresponsve action.

14.3 The Congrudion Safety Engineer, if deermined to be needed, shdl be responsble for
assisting in the implementation of this section. Specifically, the Condruction Safety Engineer
shdl:

A. Condud regular ingections at the congruction site to assure adequacy of ES&H
compliance during condruction activities. OSHA regulations29CFR1910and 1926 shdl
be used asthecriteriafor these ingoections
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B. Act as a source of information and provide guidance on the subject of congruction
safety.

144 Each Condrucdion Confractor mug prepare a written Integrated Safety Management
(ISM) Plan (condruction project safety and health plan) tha implements the requirements of
items A-G bdow for the condruction work unde ther respongbility and obtain approva of the
plan by the Condruction Manager prior to commencement of any work covered by the plan. In
the plan, the contractor mug designae the individud(s) respongble for its on-ste
implementation, specify qudificationsfor thos individuds, and provide a list of those project
activities for which subsequent job hazard andyses are to be peformed (see item A). Thelevel
of detail within theSM Plan should be commensaurate with the size, complexity andrisk level of
the congruction project. In addition, the Congruction Contractor mugt:

A. Prepare and have approved by the Condruction Manager job hazard andyses (JHAS)
in accordance with PPPL procedure ESH-004 prior to commencement of affected
work. The JHAs mug identity foreseeable hazards and protective measures, and
address further hazards revedled by any supplemental information provided by the
Congruction Manager.

B. Provide (for approvd by the Condrudion Manage) drawings and/or othe
doaumentation of protective measures for which applicable OSHA standads require
preparation by a Professiond Engineer or other qudified individud (these should be
induded in thelSM Plan).

C. ldentify for approvd by the Condruction Manager competent personsfor activities as
required by applicable OSHA standads (these should beinduded in the | SM Plan).

D. Enaure workers are aware of foreseeable hazards and the protective measures as
defined by the JHAS, and require that workers acknowledgebeng so informed.

E. Enaure tha workers nat following the safe work practices are subject to the
Congruction Contractor’ s disciplinary process.

F. Maintain a designaed representative onsite during al active construction that is
knowledgeable of the assodated hazards and has the authority to act on behdf of the
Congruction Contractor; and tha makes frequent and regular ingections of the
condruction worksite to identify and correct any ingances of nhonmmpliance with
project safety and health requirements.

G. Ingruct workers to report to the Construction Contractor’ s designaed representative,
hazards not previoudy identified or evaluated. If immediate corrective action is not
possible or the hazard falls outside the project scope the Condruction Contractor
mug immediately notify affected workers, pod appropriate warning signs modify the
appropriate JHAS, implement needed interim control measures, and notify the
Congruction Manager of the action taken. The Condruction Contractor or the
designaed representative mug stop work in the affected area until appropriate
protective measures are established.

145 All PPPL employees and Submntract Personnd shdl comply with the requirements
(Parts 1.5 and 1.6) of this section.

15 REQUIREMENTS

151 Standads - Condruction or ateration of facilities shdl be carried out within the
provisions of OSHA, PPPL standads DOE orders, state of New Jersey building codes, i.e.,
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Building Officials and Code Administrators (BOCA), and all other applicable codes as specified
in the building indudry. Where standads are in conflict, the standad providing the greater
protection shdl befollowed.

152 Specia Hazards Briefing - The naure of the PPPL research program occasiondly
presents specia hazards (radiation, cryogenics, etc.) which mug be controlled if condruction
activity will take place in close proximity to these hazard.

153 Ingections - Regularly scheduled safety ingections shdl be conduded by the
Congruction Manager, Condruction Safety Engineer, and Congruction Contractor's designaed
representative.  Periodic safety ingections may also be conduded by othes (e.g., ES&H
Division personnd, thelndugrial Hygienist, Management Safety Walkthroughteams, etc.).

154 Persond Protective Equipment (OSHA 1926951926107) —Safety equipment which
meets OSHA standads induding safety shoes, hard hats, safety glasses, hearing protection
devices, respirators, lifelines, lanyards €tc., as are appropriate to the hazards encountered, shal
be provided and used by job personnd. The Indudrial Hygienist and/or the Congdruction Safety
Engineer are available to advise on appropriate equipment. Hard has shdl be worn whenever
there is possible dange of head injury from impact, faling or flying objects, or from electrical
shok and bums Persond protective equipment shdl be provided to subwontractors, or
submntractors mug assure tha thar staff providesther own equipment.

155 Access- When work levels are aboveor bdow grade a safe means of access and egress
shdl beprovided.

156 Submntractor Training Requirements - All subantractors at PPPL shdl comply with the
Subontractor Training Requirement, Policy No. P-028.

15.7 Congruction Tools and Equipment - All such items mug meet OSHA, ANSI, and other
standads as publicized in theindudry.

16 PRACTICES/PROCEDURES

16.1 Laddes(OSHA 19261050,19261051,and 19261053)- Ladde feet shdl be placed on
a subdantial base, and the area around the top and bottom of the ladde shdl be kept clear.
Portable ladde's shdl be used at such a pitch tha the horizontal distance from the top suppott to
the foot of the ladde is one quater of the working length of the ladde (the length along the
ladder between the foot and top suppott). Laddas shdl betied, blocked, or otherwise secured to
prevent displacement when used as access to other levels. Metal laddas shdl not be used in
areas where they may come into contact with energized electrical condudors.

If aladde isto provide the only means of access or exit from a working area for 25 or more
employees, or simultaneoustwo-way traffic is expected, a doubk-cleat ladde shdl beingalled.
Cleats shdl beinset into the edges of the siderails a minimum of onehdf inch, or filler blocks
shdl beused on therails between the cleats. The cleat shdl be secured to each rail with three or
more 10d common wire nals or other fasteners of equivaent strength. Cleats shdl be uniformly
gpaced, 12 inches center-to-center. Two-inch by four-inch lumber shdl beused for sdeand mid-
rails of doubk cleat ladders up to 12 feet in length; two-inch by six-inch lumber for doubke cleat
laddes from 12 to 24 feet in length. Double cleat laddeas shdl not exceed 24 feet in length.
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Laddes shdl be indalled so they extend at least 36 inches above the uppe level walking or
working surface, or the ladde shdl be secured at its top to a rigid suppot tha will not deflect
and provisions shdl be made for adequae hand-holds when used as access to othe levels.
Laddes shdl be ingected prior to use and defective laddas shdl be withdrawn from service
immediately.

16.2 Scaffolds (OSHA 19264501926452) - Scaffolds shdl be erected on sound, rigid
footings Scaffolds and components shdl be capable of suppoting, without failure, its own
weight and at least four times the maximum intended load. "Standad railing” with intermediate
rail and toe-boads shdl beindalled on all open sides and ends of platforms more than 10 feet
abovethe adjacent floor or groundlevel. Scaffold working platforms shdl be a minimum of 18
inches in width. All planking shdl be scaffold grade as recognized by grading rules for the
species of woodused. Scaffold planksshdl extend over end suppotts not less than six inches nor
more than 12 inches, and secured from movement. All scaffolding and accessories shdl have any
defective parts immediately replaced or repared.

Scaffold components manufactured by different manufacturers shdl not beintermixed unless the
components fit togeher withoutforce and the scaffold's structural integrity is maintained by the
user. Scaffold components manufactured by different manufacturers shdl not be modified in
order to intermix them unless a compeent person determines theresulting scaffold is structurally
sound. Scaffold components made of dissmilar metals shdl not be used togdaher unless
Indugrial Hygiene, in conaultation with a structura engineer, has determined tha gdvanic action
will not reduce the strength of any component to a level bdow the 4:1 factor (see ESHD 5008
Section 9).

1.6.3 Rampsand Runways (OSHA 19264516 - Ramps and runways used by workers shdl be
not less than 18 inches in width. Ramps and runways used for wheglbarrows shdl be not less
than 36 inches in width. Ramps and runways with more than a 125 degree indine plane shdl
have cleats not more than 14 inches apat. Ramps and runways more than four feet abovethe
adjacent groundshdl have a standad railing. Rampsand runways shdl be capable of suppoting,
withoutfailure, at least four times the maximum load.

1.6.4 Floor Openings Open Sides, Hatchways, Etc. (OSHA 1926500-1926502) - All floor
openings shdl be guaded by a "standad railing." Railing shdl be provided on al exposd
sides, except entrances to a ramp, stairway, or fixed ladde. Every open-sided floor or platform
six feet or more abovethe adjacent floor or groundlevel shdl be guaded by a standad railing
with toe-boadson al open sides except where there is an entrance to aramp, stairway, or fixed
ladde.

1.6.5 Air Tools (OSHA 1926.300 - 1926305) - Pneumatic power tools shdl be connected to
the air-supply hos in a postive manna to prevent accidental disconnection. Safety clips or
retaines shdl be securely ingaled and maintained on pneumatic impact tools to prevent
attachments from being accidentally expdled. The manufacturer's safe operating pressure for all
fittingsshdl notbe exceeded.

16.6 Electrical - Electrica work shdl be in compliance with the Nationd Electrical Code
(NEC). GroundFault Circuit Interrupters shdl be utilized where specified in Article 305 of the
NEC. The nonairrent-carrying metal parts of plug-connected or portable equipment shdl be
groundeal even when doubk insulated equipment is used. Extensgon cords shdl bethe three-wire
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type Flexible cords shdl be used only in continuouslengths without splices. Worn or frayed
cords shdl not be used. Exposed lamps for temporary lighting shdl be guaded by approved
lamp guads Receptacles shdl be of approved, dead-front type with a contact for extending
ground continuity and shdl be so designed and congructed that the plug may be pulled out
without leaving any live pats exposd to accidenta contact. Whee different voltages,
frequendes, or types of current (ac or dc) are to be supplied by portable cords, the receptacles
shdl be marked and designed so tha attachment plugsare not interchangeable. Each motor and
appliance disconnect and each feeder or branch circuit shdl belegibly marked at the point where
it originaesto indicate its purpo<.

1.6.7 lluminaion (OSHA 192656) - Condruction areas, aides, stairs, ramps runways,
corridors, offices, shops and storage areas where work is in progress shdl belighted with either
naural or artificial illuminaion. Illuminationfor work areas shdl comply with OSHA 192656.

1.6.8 Houskeeping (OSHA 192625, 1926252)- During the course of condrudion, ateration,
or repairs, form and scrap lumber with protruding nals and all other debris shdl be kept cleared
from work areas, passageways, and stairs in and around buildings and structures. Combugible
scrap and debris shdl be removed at regular intervals during the course of condruction so as to
keep areas neat and ordely. Containers shdl be provided for the collection and separation of
waste, trash, oily and used rags and other refuse. An endosed chute shdl be used whenever
materials are to be droppel more than 20 feet to any exterior point. When debris is dropped
throughholes in the floor withoutthe use of chutes, the area where the material is droppel shal
be endosed with barricades not less than 42 inches high and not less than six feet back from the
projected opening. Signswarning of the hazard of falling materials shdl be poged at each level.
Removd shdl not be permitted in this lower area until debris handling ceases above

16.9 Compressed Gas Cylindas - Valve protection caps shdl be in place when compressed
gas cylindas are trangported, moved, or stored unless secured in welding carts. Cylinde valves
shdl be closed when work is finished and when cylinde's are empty or are moved. Compressed
gas cylindes shdl be propely secured at all times. Cylindes shdl be kept at a safe distance or
shielded from welding or cutting opeations Cylindas shdl not be placed where they can come
in contact with an electrical circuit. All regulators shdl bein prope working order before beng
putto use.

1.6.10 Temporary Heating - Submntractors usng temporary heating units [salamande's, stoves,
liquid petroleum gas (LPG) hesaters, or portable fud oil heaters| are responsble for ther safe
opeaation. All heating devices shdl be Undewriters Laboratory (UL) listed or Factory Mutud
(FM) approved. All precautionsnecessary shdl be provided by the submntractor, induding fire
watches, adequae fire extinguishe's, prope storage of fud, periodic maintenance, etc. Only
electric heating units may be used in thevicinity of electrical appaatus al other energy sources
are strictly prohibited.

1.6.11 Fire Protection - Fire extingushers of a type and numbe appropriate to the hazards
present shdl be provided by the contractor unless work is being peformed in areas aready
adequaely protected by existing PPPL fire extinguishes. These extinguishers shdl be readily
accessible at all times. The number, type, and location of the extinguishers will be determined in
accordance with NFPA codes. Where work involves welding, oxyacetylene cutting, or exposure
to othe open flames, the provisions of Subpat J of Part 1926 OSHA, shdl apply. The
contractor may not impar fire alarms, water supply, or other fire protection systems without



ESHD 5008, Section 1 Rev. 4 Page 8 of 10

advance approvd from the Fire Protection Engineer and Emergency Services Unit (ESU)
personnd. Fire hydrants may be used only with the approvd of the Fire Protection Engineer and
ESU peasonnd. Theintrodudion of combugibles on the site should be limited to reduae therisk
of fire to propaty or dday to the project. All supdies of flammable liquidstha are broughtinto
buildingsmug bein Undewriters Laboratory (UL) labded safety cans Flammable liquidsare to
be dispensed and used in accordance with paragraph 1910106 of OSHA. If the condruction
indudes ingallation of automatic sprinkler protection, theingallation shdl be completed, tested,
and placed in service before occupying the space.

Additiondly, to minimize therisk and impact of fire during condruction, line management shall
ensure tha compliance with thefollowing requirementsis achieved:

A. NFPA 241,"Safeguading Congruction, Alterations and Demolition Operations'
B. OSHA 1926 Safety and Health Regulationsfor Condruction.”
C. Accessis always maintained to the site for Emergency Respons vehicles.

D. The ste/project is provided with two-way communications for the purpose of
emergency notification.

E. Thesite/project is secured agang unauthorized entry.

F. Welding, cutting, and open flame work is peformed in a designaed area whenever
possible.

G. When water is available, the site/project is provided with an adeguate supply
(induding an adequae nunber of fire hydrants strategically located at the site) for fire
fighting capability.

H. Projects involving multiple level buildings are provided with dry standpipe systems.
(The limitations of the ESU shdl be conddered when determining the need for dry
standpipesin multiple level buildingsduring condruction.)

|. Congruction site safety ingoectionsare conduded weekly, doaumented, and any unsafe
conditionsidentified and tracked until corrected.

1.6.12 Excavating and Trenching (OSHA 1926650-1926652) — Before starting any excavation
tha will penetrate the ground to a depth greater than 12 inches, a digging pemit mug be
obtained in accordance with Procedure ENG-024 to deermine if there are any known
undeground utilities in the area. Nationd Environmental Policy Act (NEPA) review and
certification from the NEPA Compliance Manager will also be required prior to commendng
excavation, as per Procedure ESH-014. Permits shdl be located and protected at the excavation
site. Thewalls and faces of al excavationsand trenches five feet or more in depth, or in which
employees are exposed to danger from undable earth, shdl be guaded by prope shoring,
doping of ground, or some othe equivalent means in accordance with Tables P-1 and P-2 of
OSHA, Part 1926 Trench shoring, when required, shdl beingalled from aboveor fromthe open
end of the trench in a manne tha provides protection for the workers during the ingallation
process, and it shdl be removed in thereverse manne to provide equd protection. Excavated or
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other material shdl be stored and retained at least two feet from the edge of excavationswhich
employees may be required to enter. Periodic ingections of excavations shdl be made by the
Condruction Manager, Condruction Field Engineer, Congruction Safety Engineer, and
Congruction Contractor' s designaed representative for evidence of possible cave-ins or dides.
When either of these are appaent, al work in the excavation shdl cease until the necessary
precautionshave been taken to safeguard the employees. Trenches more than four-feet degp shal
have laddes or steps located no more than 25 feet distant from where personné are required to
work. Adequae signs, baricades, and/or flagpasonsshall be placed when necessary to provide
protection where work is beng peformed on or adjacent to streets. The flagpersons shall be
provided with and shal wear ared or orangewarning garment while flagging. Garments worn at
night shdl be equipped with reflectorized material.

1.6.13 Excavating Equipment - All equipment and vehicles in use shdl be checked by the
opegator at the beginning of each shift to assure tha al parts, equipment, and accessories
affecting safe opeaation are free from defects and in a safe opeating condiion. No one shdl
opeaate equipment in reverse unless oneof thefollowing conditionsis met:

A) Thevehicle has a reverse signd alarm which is audible above the surrounding noise
level, and/or

B) A separate observer has been assignald to signd tha it is safe to do so.

Bulldozer and scraper blades, endloader budkets, dump bodies, and similar equipment shdl be
either fully lowered or blocked when repared or when not in use. When undtended, all
excavating equipment shdl have motors stoppet, brakes set, and keys removed.

1.6.14 Motor Vehicles - All PPPL and suboontractor employee vehicles are subject to the PPPL
traffic regulations Automobile accidents involving PPPL or subantractor employee vehicles on
site shdl bereported to PPPL Security (x2536,x2883).

1.6.15 Mobile Cranes - The opeator shdl comply with the manufacturer's specifications
limitations and the requirements listed in Procedure ENG-021. Rated load capacities, boom
angles, recommended opeaating speeds and special hazard warnings or ingrucions shdl be
poded on all equipment and be visible from the operator's station. Outrigge's shdl be deployed
on stable footings in accordance with the manufacturer's recommendaions when lifts are in
progress. Equipment shdl beinspected daly by the opeator and all safety deficiencies corrected
before use. Accessible areas within the swing radius of the revolving supe structure shdl be
baricaded when the crane is opeating near construction personnd. Except where eectrical
distribution and trangmission lines have been de-energized and visibly grounde at point of
work, or where inaulating barriers are provided, no part of a crane or its load shdl be opeaated
within 10feet of alinerated at 50 kV or bdow. For linesrated over 50kV, increase the distance
4" for every 10kV above50 kV or see 29CFR 1910.333(C)(3)(iii) for exceptions Loadsshdl be
propely rigged and bdanced before they are set in motion.

1.6.16 Signs and Barriers - Signsrequiring the wearing of safety hard hats shdl be placed at
approaches to construction sites. Warning signsand barricades shdl be placed on approaches to
all areas where hazardousconditionsexist as theresult of congruction activities.
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1.6.17 Explosves - Explosves are banned from the site unless specifically authorized by the
ES& H Executive Board, with the exception of Hilti Gunsopeated by qudified personnd.

1.6.18 Emergency Medical Treatment - For emergendes requiring immediate assistance, dia
33330n PPPL telephones. On all other telephores dial 243-3333.Stay on the telephoneuntil all
required informationis given to an appropriate party.

1.6.19 Control for hazardouswaste/materials shdl bein accordance to Procedure EWM-001

1.6.20 All other requirements of OSHA 1926and 1910shd| be enforced.

1.7 REFERENCES

10 CFR Part 851, Worker Safety and Health Program

29 CFR 1926and 29 CFR 191Q Safety and Health Regulationsfor Condruction, OSHA

DOE Orde 4401, Worker Protection Management for DOE Fedea and Contractor
Employees

ES& HD-5008,Section 2, Electrical Safety

ES&HD-5008,Section 5, Fire Protection



