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PART A-1
PURPOSE AND SCOPE

WAC 296-24-003 Subsections, subdivisions, items,
subitems, and SEgMENLS.  ......oiiiiiiii e 1

WAC 296-24-005 Purpose and SCOPE. ......ccovevvereiieeverinieeeninneenn 1

WAC 296-24-012 Definitions applicable to all sections of this
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WAC 296-24-003 Subsections, subdivisions, items,
subitems, and segments.

(13 That portion of section numeration appearing after the chapter designation appears in either
a three digit or a five digit format (e.g. 228-330 and 29€4-33002). The final two
digits of the section number are implied decimal extensions of the first three digits and
represent a further division of the three digit enumeration.

(2) Sections of this chapter may be divided into subsections (1), (2), (3), etc., which may in
turn be divided intsubdivisions (a), (b), (c), etc., which may be further divided into items
@, (i), (i), etc., which may be further divided into subitems (A), (B), (C), etc., which may
be further divided into segments (1), (1), (lIl), etc., all according to the fatigwierarchy,
e.g.
Sections 296-24-330
and

296-24-33002
Subsections (1) (2)
Subdivisions  (a) (b)
ltems (i) (ii)
Subitems  (A) (B)

Segments (1))

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-003, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Chapter 49.17 RCW. 88-23-054 (Order 88-25), § 296-24-003, filed 11/14/88; Order 76-6, § 296-
24-003, filed 3/1/76; Order 73-5, § 296-24-003, filed 5/9/73 and Order 73-4, § 296-24-003, filed 5/7/73.]

WAC 296-24-005 Purpose and scope.

The rules in this chapter are designed to protect the safety and health of employees by creating a
healthy work environment by establishing requirements to control safety hazards in the
workplace. Chapte&296-800WAC, the safety and health core rules, contain safety and health

rules that apply to most workplaces. Other special industry rules complement the rules found in
this chapter and in the safetydhhealth core rules.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-005, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-005, filed 5/9/73 and Order 73-4, § 296-24-005, filed 5/7/73.]
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Chapter 296-24 WAC Part A-1
General Safety and Health Standards Purpose and Scope

WAC 296-24-012 Definitions applicable to all sections of this
chapter.

Note: Meaning of words. Unless the context indicates otherwise, words U
in this chapter shall have theeaning given in this section.

Approved. Approved by the director of the departrhehlabor and industries dneir

authorized representativ&rovided, howeveiThat should a provision of this chapter state that
approval by an agency or organization other than the department of labor and industries is
required, such as Underwritektsiboratories or the Mine Safety and Health Administration
(MSHA) and the National Institute for Occupational Safety and Health (NIOSH), the provisions
of WAC 296-800-360 mustapply.

Authorized person A person approved or assigned by the employer to perform a specific type
of duty or duties or to be at a specific location or locations at the job site.

Competent person One who is capable of identifying existing and predictable hazards in the
surroundings or working conditions which are unsanitary, hazardous, or dangerous to employees,
and who has authorization to take prompt corrective action to eliminate them.

Department. The department of labor and industries.
Director. The director of thelepartment of labor and industries, or designated representative.

Employer. Any person, firm, corporation, partnership, business trust, legal representative, or
other business entity which engages in any business, industry, profession, or activstgtatéhi

and employs one or more employees or who contracts with one or more persons, the essence of
which is the personal labor of such person or persons and includes the state, counties, cities, and
all municipal corporations, public corporations, poétisubdivisions of the state, and charitable
organizations:Provided,That any person, partnership, or business entity not having employees,
and who is covered by the industrial insuranceragitbe considered both an employer and an
employee.

First-aid. For purposes of this section, the extent of treatment that could be expected to be given
by a person trained in basic fiaid, using supplies from a firsiid kit. Tests, such asmays,
mustnot be confused with treatment.

Hazard. That condition, ptential or inherent, which can cause injury, death, or occupational
disease.

Hospitalization. To be admitted to a hospital or an equivalent medical facility on an emergent
in-patient basis requiring an overnight stay

Must. Mandatory

Qualified. One whobpy possession of a recognized degree, certificate, or professional standing,
or who by extensive knowledge, training, and experience, has successfully demonstrated the
ability to solve or resolve problems relating to the subject matter, the work, aojbetp

Safety and health standard A standard which requires the adoption or use of one or more
practices, means, methods, operations, or processes reasonably necessary or appropriate to
provide safe or healthful employment and places of employment.
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Sdety factor. The ratio of the ultimate breaking strength of a member or piece of material or
equipment to the actual working stress of safe load when in use.

Should. Recommended.

Standard safeguard A device designed and constructed with the objeambring the hazard

of accident incidental to the machine, appliance, tool, building, or equipment to which it is
attached. Standard safeguards must be constructed of either metal or wood or other suitable
material or a combination of these. The finakdeiination of the sufficiency of any safeguard
rests with the director of the department of labor and industries.

Suitable. That which fits, or has the qualities or qualifications to meet a given purpose,
occasion, condition, function, or circumstance.

Work place. Any plant, yard, premises, room, or other place where an employee or employees
are employed for the performance of labor or service over which the employer has the right of
access or control, and includes, but is not limited to, all work ptamesed by industrial

insurance under Title 51 RCW, as now or hereafter amended.

Worker, personnel, person, employee, (and other terms of like meaning, unless the context

of the provision containing such term indicates otherwise) An employee of an empley

who is employed in the business of their employer whether by way of manual labor or otherwise
and every person in this state who is engaged in the employment of or who is working under an
independent contract the essence of whithes personal labdior an employer whether by

manual labor or otherwise

Working day. A calendar day, except Saturdays, Sundays, and legal holidays as set forth in
RCW 1.16.050, as now or hereafter amended, and for the purposes of the computation of time
within which an atis to be done under the provisions of this chapter, must be computed by
excluding the first working day and including the last working day.

Abbreviations used in this chapter:

ANSI. American National Standards Institute.

API. American Petroleum Instite.

ASA. American Standards Association.

ASAE. American Society of Agricultural Engineers.
ASHRE. American Society of Heating and Refrigeration Engineers.
ASME. American Society for Mechanical Engineers.
ASTM. American Society for Testing and Matesal
AWS. American Welding Society.

BTU. British thermal unit.

BTUH. British thermal unit per hour.

CFM. cubic feet per minute.

C.F.R. Code of Federal Regulations.

CGA. Compressed Gas Association.

CIE. Commission Internationale de I' Eclairage.
DOSH. Division of occupational safety and health.
DOT. Department of transportation.

FRP. Hberglass reinforced plastic.
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GPM. Gallons per minute.

ICC. Interstate Commerce Commission.

ID. Inside diameter.

LPG. Liquefied petroleum gas.

MCA . ManufacturingChemist Association. (New name: Chemical Manufacturers
Association.)

NBFU. National Board of Fire Underwriters.

NEMA . National Electrical Manufacturing Association.
NFPA. National Fire Protection Association.

NTP. Normal temperature and pressure.

OD. CQutside diameter.

PSI. Pounds per square inch.

PSIA. Pounds per square inch atmospheric.

PSIG. Pounds per square inch gauge.

RMA . Rubber Manufacturers Association.

SAE. Society of Automotive Engineers.

TFI. The Fertilizer Institute.

TSC. Trailer Standard Code.

UL. Underwriters' Laboratories, Inc.

USASI. United States of America Standards Institute.
USC. United States Code.

USCG. United States Coast Guard.

WAC. Washington Administrative Code.

WISHA . Washington Industrial Safety and Health AEt1973.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-012 filed 12/01/2015, effective
01/05/2016. Statutory Authority: RCW 49.17.010, 040, .050, and .060. 09-01-058 (Order 08-27), § 296-24-012,, filed 12/23/08,
effective 03/01/09. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 04-07-161 (Order 03-35), § 296-24-012, filed
03/23/04, effective 05/01/04. Statutory Authority: RCW 49.17.010, .040, .050. 02-12-098 (Order 00-20), § 296-24-012, filed
06/05/02, effective 08/01/02. Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), § 296-24-012, filed 7/20/94,
effective 9/20/94; 89-11-035 (Order 89-03), § 296-24-012, filed 5/15/89, effective 6/30/89; Order 73-5, § 296-24-012, filed 5/9/73 and
Order 73-4, § 296-24-012, filed 5/7/73.]
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PART A-2

PERSONAL PROTECTIVE EQUIPMENT
RESERVED

Note: Personal protective equipment requirements have been moved to \
296-800-160.

Note: Electrical protective equipment requirements have been moved to
296-24-980
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PART A-3
LATE NIGHT RETAIL

Note: Late night retail worker crime protection has been moved to chapte
296832 WAC
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PART A-4
SAFETY PROCEDURES

| Note: Safety procedures has been moved to ch&8@B803WAC.
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PART B-2
SAFETY COLOR CODES FOR MARKING PHYSICAL HAZARDS, ETC,,
WINDOW WASHING

Note: Safety color code for marking physical hazards, etc., window washi
has been moved to WAX6800-10045 and chapte296-878 WAC.

Part B-2, Page i


http://www.lni.wa.gov/safety/rules/chapter/800/
http://www.lni.wa.gov/safety/rules/chapter/878/

Chapter 296-24 WAC

Part D
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PART D

MATERIALS HANDLING AND STORAGE, INCLUDING CRANES,

DERRICKS, ETC., AND RIGGING

WAC 296-24-215 Materials handling and storage -Handling

Materials -General. ... 1
WAC 296-24-21501 Use of mechanical equipment. ... 1
WAC 296-24-21509 Clearance lIMItS. .......ccouvviiiiiiiiiiiiiiieeeeeeeeeeeeeeeee e 1
WAC 296-24-21511 RolliNG railroad CarsS. .......coooeeeeeeeeeeeeeeeeeeeeeeeeeee e 1
WAC 296-24-21513 GUAIAING. ..eeeeieeeiiiiiiiiiiiieeee e e e eesiiiieee e e e e e e s s ssnnnrreeeeeeeeeessnnnnnreeeeeeeens 2
WAC 296-24-235 Overhead and gantry cranes .............ccccuunn... 2
WAC 296-24-23501 DEfiNItIONS. ...cciiiiiiiiiiiieie ettt e e e e e e e e e e e e anes 2
WAC 296-24-23503 General reQUIrEMENTS. .......covviiiiiiiiiiiiiiiiiieeeeet ettt 5
WAC 296-24-23505 CADS ...vviiiiieieiiiiiiiiiiiie ettt et e e e e e s st e e e e e e e e s s nbrreaeeeaeeeeannn 7
WAC 296-24-23507 Footwalks and ladders. ............coiiiieiiiiiiiiiiiiie e 7
WAC 296-24-23509 Stops, bumpers, rail sweeps, and guards. .............cccevvvvvvvviineeeennn. 8
WAC 296-24-23511 BraKeS. ..cooeiiiiiiiiiiiiie ettt s e e e e e e e e eeaaaa e e e e e e eeeeanes 9
WAC 296-24-23513 EIECtric eqQUIPMENT. ......iiiiiiiiieeii e 11
WAC 296-24-23515 HOIStiNG @QUIPMENT. ....coiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeee et 13
WAC 296-24-23517 WarNiNG GEVICE. .....uuuuuiieiieeeieeeeeiiie e e e e e e et e e e 15
WAC 296-24-23519 INSPECTION. ...ceiiiiiiiiiiiiiiiieieeeeeeeee ettt 15
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WAC 296-24-23527 Handling the load. ... 19
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WAC 296-24-23531 Other requirements-General..........cccccccovvviiiiiiiiiiiiiieeee, 22
WAC 296-24-23533 Crane and derrick suspended personnel (work) platforms. ......... 22

WAC 296-24-237 Construction, operation and maintenance -
Chain and electric NOIStS.  ......iiiiiiiiece e, 29

WAC 296 24-238 AIr NOISIS v, 29
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Part D

General Safety and Health Standards Materials Handling and Storage. Including Cranes, Derricks, etc., and Rigging

WAC 296-24-215 Materials handling and storage-Handling

Materials-General.

[Order 73-5, § 296-24-21501, filed 5/9/73 and Order 73-4, § 296-24-215, filed 5/7/73.]

You must me et t he

in this section

Use of mechanical equipment

WAC 296-24-21501

Clearance limits

WAC 296-24-21509

Rolling railroad cars

WAC 296-24-21511

Guarding

WAC 296-24-21513

WAC 296-24-21501 Use of mechanical equipment.

You must allow sufficient safe clearances for aisles, at loading docks, through doorways and

wherever turns or passage must be made where mechanical handling equipment is used. You
must keep aisles and passageways clear and in good repair, whbtnation across or in
aisles that could create a hazard. You must ensure that aisles and passageways are appropriately

marked.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-21501, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-21501, filed 5/9/73 and Order 73-4, § 296-24-21501, filed 5/7/73.]

WAC 296-24-21509 Clearance limits.

You must provide clearance signs to warn of clearance limits.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-21509, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-21509, filed 5/9/73 and Order 73-4, § 296-24-215009, filed 5/7/73.]

WAC 296-24-21511 Rolling railroad cars.

(13 You must ensure that derail andbmmper blocks are provided on spur railroad tracks

where a rolling car could contact other cars being worked, enter a building, work or traffic
area. This does not apply to cars being moved by a locomotive, switch engine, donkey
cars which

engine,oracarpullebut only to
to Acut | ooseodo cars i
arrangements.

(23 You must employ a clearly audible warning system when cars are being moved by car
pullers @ locomotives, and when the person responsible for the moving does not have
assurance that the area is clear, and it is safe to move the car or cars.

n

railroad

are Acut | ©

yards

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-21511, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Chapter 49.17 RCW. 89-11-035 (Order 89-03), § 296-24-21511, filed 5/15/89, effective 6/30/89;
Order 74-27, § 296-24-21511, filed 5/7/74; Order 73-5, § 296-24-21511, filed 5/9/73 and Order 73-4, § 296-24-21511, filed 5/7/73.]
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Chapter 296-24 WAC Part D
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WAC 296-24-21513 Guarding.

You must provide covers and/or guardrails to protect personnel from the hazards of open pits,
tanks, vats, ditches, etc.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-21513, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-21513, filed 5/9/73 and Order 73-4, § 296-24-21513, filed 5/7/73.]

WAC 296-24-235 Overhead and gantry cranes

[Order 73-5, § 296-24-235, filed 5/9/73 and Order 73-4, § 296-24-215, filed 5/7/73.]

You must me et t he

in this section

Definitions

WAC 296-24-23501

General requirements

WAC 296-24-23503

Cabs

WAC 296-24-23505

Footwalks and ladders

WAC 296-24-23507

Stops, bumpers, rail sweeps, and guards

WAC 296-24-23509

Brakes

WAC 296-24-23511

Electric equipment

WAC 296-24-23513

Hoisting equipment

WAC 296-24-23515

Warning device

WAC 296-24-23517

Inspection

WAC 296-24-23519

Testing

WAC 296-24-23521

Maintenance

WAC 296-24-23523

Rope inspection

WAC 296-24-23525

Handling the load

WAC 296-24-23527

Operators

WAC 296-24-23529

Other requirements-General

WAC 296-24-23531

Crane and derrick suspended personnel
(work) platforms

WAC 296-24-23533

WAC 296-24-23501 Definitions.

ANSI. The American National Standards Institute.
Appointed. Assigned specific responsibilities by the employer or the employer's representative.
Automatic crane. A crane which when activategerates through a preset cycle or cycles.
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Auxiliary hoist. A supplemental hoisting unit of lighter capacity and usually higher speed than
provided for the main hoist.

Brake. A device used for retarding or stopping motion by friction or power means.

Bridge That part of a crane consisting of girders, trucks, end ties, footwalks, and drive
mechanism which carries the trolley or trollies.

Bridge travel. The crane movement in a direction parallel to the crane runway.

Bumper (buffer). An energy absorbingevice for reducing impact when a moving crane or
trolley reaches the end of its permitted travel; or when two moving cranes or trolleys come in
contact.

Cab. The operator's compartment on a crane.
Cab-operated crane A crane controlled by an operatorarcab located on the bridge or trolley.

Cantilever gantry crane. A gantry or semigantry crane in which the bridge girders or trusses
extend transversely beyond the crane runway on one or both sides.

Clearance The distance from any part of the crane fant of the nearest obstruction.

Collectors (current). Contacting devices for collecting current from runway or bridge
conductors.

Conductors, bridge The electrical conductors located along the bridge structure of a crane to
provide power to the tradly.

Conductors, runway (main). The electrical conductors located along a crane runway to
provide power to the crane.

Control braking. A method of controlling crane motor speed when in an overhauling condition.

Controller, spring return . A controller whid when released will return automatically to a
neutral position.

Countertorque. A method of control by which the power to the motor is reversed to develop
torgue in the opposite direction.

Crane. A machine for lifting and lowering a load and moving itirontally, with the hoisting
mechanism and integral part of the machine. Cranes whether fixed or mobile are driven manually
or by power.

Designated Selected or assigned by the employer or the employer's representative as being
gualified to perform spefit duties.

Drag brake. A brake which provides retarding force without external control.

Drift point . A point on a travel motion controller which releases the brake while the motor is
not energized.This allows for coasting before the brake is set.

Drum. The cylindrical member around which the ropes are wound for raising or lowering the
load.

Dynamic. A method of controlling crane motor speeds when in the overhauling condition to
provide a retarding force.

Emergency stop switch A manually or automatally operated electric switch to cut off electric
power independently of the regular operating controls.
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Equalizer. A device which compensates for unequal length or stretch of a rope.

Exposed Capable of being contacted inadvertently. Applied to iftsmes objects not
adequately guarded or isolated.

Fail-safe A provision designed to automatically stop or safely control any motion in which a
malfunction occurs.

Floor-operated crane A crane which is pendant or nonconductive rope controlled by an
opeator on the floor or an independent platform.

Footwalk. The walkway with handrail, attached to the bridge or trolley for access purposes.

Gantry crane. A crane similar to an overhead crane except that the bridge for carrying the
trolley or trolleys is midly supported on two or more legs running on fixed rails or other runway.

Hoist. An apparatus which may be a part of a crane, exerting a force for lifting or lowering.
Hoist chain. The load bearing chain in a hoist.

Note: Chain properties do not confarto shown in ANSI B30B71, Safety
Code for Slings.

Hoist motion. That motion of a crane which raises and lowers a load.
Holding brake. A brake that automatically prevents motion when power is off.

Hot metal handling crane An overhead crane used fibansporting or pouring molten
material.

Limit switch . A switch which is operated by some part or motion of a paltieen machine or
equipment to alter the electric circuit associated with the machine or equipment.

Load. The total superimposed weigh the load block or hook.

Load block. The assembly of hook or shackle, swivel, bearing, sheaves, pins, and frame
suspended by the hoisting rope.

Magnet. An electromagnetic device carried on a crane hook to pick up loads magnetically.
Main hoist. The hast mechanism provided for lifting the maximum rated load.

Main switch. A switch controlling the entire power supply to the crane.

Man trolley. A trolley having an operator's cab attached thereto.

Master switch. A switch which dominates the operationaointractors, relays, or other
remotely operated devices.

Mechanical. A method of control by friction.

Overhead crane A crane with a movable bridge carrying a movable or fixed hoisting
mechanism and traveling on an overhead fixed runway structure.

Power-operated crane A crane whose mechanism is driven by electric, air, hydraulic, or
internal combustion means.

Pulpit-operated crane A crane operated from a fixed operator station not attached to the crane.
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Rated load The maximum load for which a ara or individual hoist is designed and built by
the manufacturer and shown on the equipment nameplate(s).

Regenerative A form of dynamic braking in which the electrical energy generated is fed back
into the power system.

Remoteoperated crane A crane ontrolled by an operator not in a pulpit or in the cab attached
to the crane, by any method other than pendant or rope control.

Rope Refers to wire rope, unless otherwise specified.
Running sheave A sheave which rotates as the load block is raiseovered.

Runway. An assembly of rails, beams, girders, brackets, and framework on which the crane or
trolley travels.

Semigantry crane A gantry crane with one end of the bridge rigidly supported on one or more
legs that run on a fixed rail or runway, thier end of the bridge being supported by a truck
running on an elevated rail or runway.

Side pull. That portion of the hoist pull acting horizontally when the hoist lines are not operated
vertically.

Span The horizontal distance center to centeruriway rails.

Standby crane A crane which is not in regular service but which is used occasionally or
intermittently as required.

Stop. A device to limit travel of a trolley or crane bridg€his device normally is attached to a
fixed structure and norafly does not have energy absorbing ability.

Storage bridge crane A gantry type crane of long span usually used for bulk storage of
material; the bridge girders or trusses are rigidly or nonrigidly supported on one or morié legs.
may have one or mofiexed or hinged cantilever ends.

Switch. A device for making, breaking, or for changing the connections in an electric circuit.
Trolley. The unit which travels on the bridge rails and carries the hoisting mechanism.
Trolley travel. The trolley movemerut right angles to the crane runway.

Truck. The unit consisting of a frame, wheels, bearings, and axles which supports the bridge
girders or trolleys.

Wall crane. A crane having a jib with or without trolley and supported from a side wall or line
of columns of a building.It is a traveling type and operates on a runway attached to the side wall
or columns.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-21513, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-23501, filed 5/9/73 and Order 73-4, § 296-24-23501, filed 5/7/73.]

WAC 296-24-23503 General requirements.
(1) Application. This section applies to overhead and gantry cranes, including semigantry,
cantilever gantry, wall cranes, storage beidganes, and others having the same

fundamental characteristics. These cranes are grouped because they all have trolleys and
similar travel characteristics.
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(23 New and existing equipment You must ensure that all new overhead and gantry cranes
constructd and installed on or after the effective date of these standards meet the design
specifications of the American National Standards Institute, Safety Code for Overhead and
Gantry Cranes, ANSI B30.210967. Overhead and gantry cranes constructed before the
effective date of these standards, should be modified to conform to those design
specifications, unless it can be shown that the crane cannot feasibly or economically be
altered and that the crane substantially complies with the requirements of tluis.sé8te
chapter”96-900WAC, Administrative rules, for information on applying for a variance.)

(3) Modifications. Cranes may be modified and rerated provided such modifications and the
supporing structure are checked thoroughly for the new rated load by a qualified engineer
or the equipment manufacturer. You must test in accordance with WACA228521(2).

You must display new rated load in accordance with (5) of this section.

(4) Wind indicators and rail clamps.

(@) You must provide outdoor storage bridges with automatic rail clamps. You must
provide a wineindicating device which will give a visible or audible alarm to the
bridge operator at a predetermined wind velocity. If the clamps aceaoaittheads,
you must ground off any beads or weld flash on the rail heads.

(b) You must base calculations for wind pressure on outside overhead traveling cranes on
not less than 30 pounds per square foot of exposed surface.

(5) Rated load marking. You must plaily mark the rated load of the crane on each side of
the crane, and if the crane has more than one hoisting unit, each hoist must have its rated
load marked on it or its load block. You must ensure that the rated load marking is clearly
legible from the gound or floor.

(6) Clearance from obstruction

(&) You must provide and maintain minimum clearance of 3 inches overhead and 2
inches laterally between crane and obstructions in conformity with Specification No.
61 Crane Manufactures Association of America, 18¢20 Red Oak Blvd., Suite 201,
Charlotte, NC 28217.

(b) Where passageways or walkways are provigedmust not place obstructions so
that safety of personnel will be jeopardized by movements of the crane.

(7y Clearance between parallel craneslf the runways ofwo cranes are parallel, and there
are no intervening walls or structure, you must ensure that there is adequate clearance
provided and maintained between the two bridges.

(8) Designated personnel You must ensure that only designated perscsmeglermittedto
operate a crane covered by this section.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 18-03-159 (Order 17-24), § 296-24-23503, filed 01/23/2018, effective
02/23/2018. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-23503, filed
12/01/2015, effective 01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 07-03-163 (Order 06-30), § 296-24-
23503, filed 01/24/07, effective 04/01/07. Statutory Authority: RCW 49.17.010, .040, .050. 01-11-038 (Order 99-36), § 296-24-
23503, filed 05/09/01, effective 09/01/01. Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), § 296-24-23503, filed
7/20/94, effective 9/20/94; Order 74-27, 8§ 296-24-23503, filed 5/7/74; Order 73-5, § 296-24-23503, filed 5/9/73 and Order 73-4, §
296-24-23503, filed 5/7/73.]
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WAC 296-24-23505 Cabs

(13 Cab location

(&) You must ensure that the general arrangement of the cab and the location of control
and protective equipment is such that all operatingllesrare within convenient
reach of the operator when facing the area to be served by the load hook, or while
facing the direction of travel of the cab. The arrangement must allow the operator a
full view of the load hook in all positions.

(b) You must locatehe cab to afford a minimum of 3 inches clearance from all fixed
structures within its area of possible movement.

(c) You must ensure that the clearance of the cab above the working floor or passageway
is not less than seven feet.

(2) Access to crane You must povide access to the cab and/or bridge walkway by a
conveniently placed fixed ladder, stairs, or platform, requiring no step over any gap
exceeding 12 inches. You must ensure that fixed ladders are in conformance with the
American National Standards Irtste, Safety Code for Fixed Ladders, ANSI A14356.

(3) Fire extinguisher. A carbon dioxide, drghemical, or equivalent hand fire extinguisher
should be kept in the cab. You must not use carbon tetrachloride extinguishers.

Note: For additional requirememstrelating to portable fire extinguishers see
WAC296-800-300.

(4) Lighting. You must ensure that light in the cab is sufficient to enable the operator to see
clearly enough to perform the work.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-23505, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), § 296-24-23505, filed 7/20/94, effective 9/20/94;
Order 73-5, § 296-24-23505, filed 5/9/73 and Order 73-4, § 296-24-23505, filed 5/7/73.]

WAC 296-24-23507 Footwalks and ladders.

(13 Location of footwalks.

(&) If sufficient headroom is available on eaperated cranes, you must provide a
footwalk on the dwe side along the entire length of the bridge of all cranes having
the trolley running on the top of the girders. To give sufficient access to the opposite
side of the trolley, you should provide either a footwalk mounted on the trolley, a
suitable footvalk or platform in the building, or a footwalk on the opposite side of the
crane at least twice the length of the trolley.

(b) You must ensure that footwalks are located to give a headroom not less than 78
inches. You must provide a minimum of 48 inchesyoli cannot provide 48 inches
of headroom you should onf@otwalksfrom the crane and build a stationary
platform or landing stage for workers making repairs.

(2) Construction of footwalks.

(@) You must ensure that footwalks are of rigid construction and desigrsetain a
distributed load of at least 50 pounds per square foot.
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(b) You must ensure that footwalks have a walking surface of antislip type.

Note: Wood will meet this requirement.

(c) You must ensure that footwalks are continuous and permanently secured.

(d) Footwalks should have a clear passageway at least 18 inches wide except opposite the
bridge motor, where they should be not less than 15 inches. The inner edge must extend
at least to the line of the outside edge of the lower cover plate or flange otire gi

(3) Toeboards and handrails for footwalks Toeboards and handrails must be in compliance
with WAC 29624-750 through 29€4-75011 and WAQ96-800-260.

(4) Ladders and stairways

(&) You must provié gantry cranes with ladders or stairways extending from the ground
to the footwalk or cab platform.

(b) You must equip stairways with rigid and substantial metal handrails. You must
ensure that walking surfaces are of an antislip type.

(c) You must permanentlyna securely fasten ladders in place and ensure that they are
constructed in compliance with chapB&6-876 WAC, Ladders, portable and fixed.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-23507, filed 12/01/2015, effective
01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 06-16-020 (Order 06-10), § 296-24-23507, filed 07/24/06,
effective 12/01/06. Statutory Authority: RCW 49.17.010, .040, .050. 01-11-038 (Order 99-36), § 296-24-23507, filed 05/09/01,
effective 09/01/01. Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), § 296-24-23507, filed 7/20/94, effective
9/20/94; Order 73-5, § 296-24-23507, filed 5/9/73 and Order 73-4, § 296-24-23507, filed 5/7/73.]

WAC 296-24-23509 Stops, bumpers, rail sweeps, and guards.

(1) Trolley stops.
(&) You must ensure that stops are provided at the limits of travel of the trolley.
(b) You must ensure thataps are fastened to resisrces applied when contacted.

(c) You must ensure that a stop engaging the tread of the wheel is of a height at least
equal to the radius of the wheel.

(2) Bridge bumpers. You must ensure that a crane is provided with bumpers or other
automatic means providirgguivalent effect, unless the crane travels at a slow rate of
speed and has a faster deceleration rate due to the use of sleeve bearings, or is not operated
near the ends of bridge and trolley travel, or is restricted to a limited distance by the nature
of the crane operation and there is no hazard of striking any object in this limited distance
or is used in similar operating conditions. The bumpers must be capable of stopping the
crane (not including the lifted load) at an average rate of deceleration @xceed 3 feet
per second squared when traveling in either direction%td@he rated load speed.

(@) The bumpers must have sufficient energy absorbing capacity to stop the crane when
traveling at a speed of at least%®f rated load speed.

(b) The bumpes must be so mounted that there is no direct shear on bolts.

(c) Bumpers must be so designed and installed as to minimize parts falling from the
crane in case of breakage.
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(3) Trolley bumpers.

(&) You must ensure that a trolley is provided with bumpers or othematic means of
equivalent effect, unless the trolley travels at a slow rate of speed, or is not operated
near the ends of bridge and trolley travel, or is restricted to a limited distance of the
runway and there is no hazard of striking any object inlithised distance, or is
used in similar operating conditions. The bumpers must be capable of stopping the
trolley (not including the lifted load) at an average rate of deceleration not to exceed
4.7 feet per second squared when traveling in either idineat onethird of the rated
load speed. When more than one trolley is operated on the same bridge, each must be
equipped with bumpers or equivalent on their adjacent ends.

(b) Bumpers or equivalent must be designed and installed to minimize parts falhmg fr
the trolley in case of age.

(4) Rail sweeps You must ensure bridge trucks are equipped with sweeps which extend
below the top of the rail and project in front of the truck wheels.

(5) Guards for hoisting ropes

(&) If hoisting ropes run near enough to other partsiake fouling or chafing possible,
you must install guards to prevent this condition.

(b) You must provide a guard to prevent contact between bridge conductors and hoisting
ropes if they could come into contact.

(6) Guards for moving parts.

(&) You must ensure thaixposed moving parts such as gears, set screws, projecting
keys, chains, chain sprockets, and reciprocating components which might constitute a
hazard under normal operating conditions are guarded.

(b) You mustensurehat guards are securely fastened.

(c) You muwst ensure that each guard is capable of supporting without permanent
distortion the weight of a 26found person unless the guard is located where it is
impossible for a person to step on it.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-23509, filed 12/01/2015, effective
01/05/2016. Statutory Authority: RCW 49.17.040, 49.17.050, 49.17.240, chapters 43.22 and 42.30 RCW. 80-17-015 (Order 80-

21), § 296-24-235009, filed 11/13/80; Order 74-27, § 296-24-23509, filed 5/7/74; Order 73-5, § 296-24-23509, filed 5/9/73 and Order
73-4, § 296-24-23509, filed 5/7/73.]

WAC 296-24-23511 Brakes.

(1) Brakes for hoists

(@) You must ensure that each independent hoisting unit of a crane is equipped with at
least one sel§etting bake, hereafter referred to as a holding brake, applied directly
to the motor shaft or some part of the gear train.

(b) You must ensure that each independent hoisting unit of a crane, exceptesamed
hoists, the angle of whose worm is such as to prevetadkdefrom accelerating in
the lowering direction is, in addition to a holding brake, be equipped with control
braking means to prevent overspeeding.
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(2)

(4)

Holding brakes.

(@)

(b)

(€)
(d)

(e)
(f)

Holding brakes for hoist motors must have not less than the following percentage of
the 1ull load hoisting torque at the point where the brake is applied.

() 125%when used with a control braking means other than mechanical.
(i)  100%when used in conjunction with a mechanical control braking means.
(i)  100% each if two holding brakes am@yided.

Holding brakes on hoists must have ample thermal capacity for the frequency of
operation required by the service.

Holding brakes on hoists must be applied automatically when power is removed.

Where necessary holding brakes must be provided wjtistactent means to
compensate for wear.

The wearing surface of all holdifgrake drums or discs must be smooth.

Each independent hoisting unit of a crane handling hot metal and having power
control braking means must be equipped with at least two holdakg$r

Control braking means.

(@)

(b)

You must ensure that a power control braking means such as regenerative, dynamic
or countertorque braking, or a mechanically controlled braking means is capable of
maintaining safe lowering speeds of rated loads.

You must ensur that the control braking means has ample thermal capacity for the
frequency of operation required by service.

Brakes for trolleys and bridges

(@)
(b)
(©)

(d)
(€)

(f)
(@)

(h)
(i)

You must ensure that foot operated brakes do not require an applied force of more
than 70 pounds to develop mdacturer's rated brake torque.

Brakes may be applied by mechanical, electrical, pneumatic, hydraulic, or gravity
means.

Where necessary you must provide brakes with adjustment means to compensate for
wear.

You must ensure that the wearing surface ofralkké drums or discs are smooth.

All foot-brake pedals must be constructed so that the operator's foot will not easily
slip off the pedal.

Footoperated brakes must be equipped with automatic means for positive release
when pressure is released from thegbed

You must ensure that brakes for stopping the motion of the trolley or bridge are of
sufficient size to stop the trolley or bridge within a distance in feet equal to 10% of
full load speed in feet per minute when traveling at full speed with full load.

If holding brakes are provided on the bridge or trolley(s), you must ensure that they
do not prohibit the use of a drift point in the control circuit.

You must ensure thatdkes on trolleys and bridges have ample thermal capacity for
the frequency of opation required by the service to prevent impairment of functions
from overheating.
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(5) Application of trolley brakes.

(@) On caboperated cranes with cab on trolley, a trolley brake is required as specified
under (4) of this section.

(b) A drag brake may be appli¢d hold the trolley in a desired position on the bridge
and to eliminate creep with the power off.

(6) Application of bridge brakes.

(@) On caboperated cranes with cab on bridge, a bridge brake is required as specified
under (4) of this section.

(b) On caboperated anes with cab on trolley, you must use a bridge brake of the
holding type.

(c) On all floor, remote and pulpdperated crane bridge drives, you must provide a
brake or noncoasting mechanical drive.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-23511, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-23511, filed 5/9/73 and Order 73-4, § 296-24-23511, filed 5/7/73.]

WAC 296-24-23513 Electric equipment.

(1) General
(&) Wiring and equipment must comply Withapter 2924 WAC Part L, and WAC
296-800-280.

(b) The control circuit voltage must not exceed 600 volts for a.c. or d. c. current.

(c) The voltage at pendant pushbuttons must not exceed 15@oradts. and 300 volts
for d.c.

(d) Where multiple conductor cable is used with a suspended pushbutton station, the
station must be supported in a manner that will protect the electrical conductors
against strain.

(e) Pendant control boxes must be constructeddaent electrical shock and must be
clearly marked for identification of functions.

(2) Equipment.

(@) You must ensure that electrical equipment is located or enctodkdt live parts will
not be exposed to accidental contact under normal operating conditions.

(b) You must ensure that electric equipment is protected from dirt, grease, oil, and
moisture.

(c) You must ensure that guards for live parts are substantial and located so that they
cannot be accidentally deformed so as to make contact with the live parts.

(3) Controllers.

(@) You must provide cranes not equipped with spretgirn controllers or momentary
contact pushbuttons with a device which will disconnect all motors from the line on
failure of power and will not permit any motor to be restarted until the controller
handle is brought to the Aoffo position,
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(4

(5)

(b)

(c)
(d)
(e)
(f)

(9)
(h)
(i)

You must provide | ever operated contr

o |
position prevents the handle from being
em

Anofif o detent or spring return arrang

You must ensure that the controller operating handle is located within convenient
reach of the operator.

You must ensure that as far as practicable, the movement of each controller handle is
in the sae general directions as the resultant movements of the load.

You must ensure that the control for the bridge and trolley travel is located so that the
operator can readily face the direction of travel.

For floor-operated cranes, you must ensure thatonéraller or controllers if rope
operated, automatically returns to the

You must ensure that pushbuttons in pendant stations return to the off position when
pressure is released by the crane operator.

You mustensure that automatic cranes are desigdhdat all motions shall faibafe
if any malfunction of operation occurs.

You must ensure that remet@erated cranes function so that if the control signal for
any crane motion becomes ineffective the craneanatiust stop.

Resistors

(@)

(b)
(©)

You must sure that enclosures for resistors have openings to provide adequate
ventilation, and are installed to prevent the accumulation of combustible matter near
hot parts.

You must ensure that resistor units are supported solesfree as possible from
vibration.

You must put in place a provision to prevent broken parts or molten metal falling
upon the operator or from the crane.

Switches

(@)

(b)

(©)

You must ensure that the power supply to the runway conductors is controlled by a
switchor circuit breaker located on a fixed structure, accessible from the floor, and
arranged to be locked in the open position.

You must ensure that on caperated cranes a switch or circuit breaker of the
enclosed type, with provision for locking in the agosition is provided in the leads
from the runway conductors. A means of opening this switch or circuit breaker must
be located within easy reach of the operator.

You must ensure that on fleoperated cranes, a switch or circuit breaker of the
enclosedype, with provision for locking in the open position, is provided in the leads
from the runway conductors. This disconnect must be mounted on the bridge or
footwalk near the runway collectors. You must provide one of the following types of
floor operaed disconnects:

() Nonconductive rope attached to the main disconnect switch.

(i)  An undervoltage trip for the main circuit breaker operated by an emergency stop
button in the pendant pushbutton station.
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(6)

(%)

(8)

(i) A main line contactor operated by a switatpushbutton in the pendant
pushbutton station.

(d) You must ensure that the hoisting motion of all electric traveling ciapesvided
with an overtravel limit switch in the hoisting direction.

(e) You must ensure that all cranes using a lifting magnet nav&t & magnet circuit
switch of the enclosed type with provision for locking in the open position. You must
provide means for discharging the inductive load of the magnet.

Runway conductors You must ensure that conductors of the open type mounted on the
crane runway beams or over head Yasedooaed i mes
or guarded so that persons entering or leaving the cab or crane footwalk normally could not
come into contact with them.

Extension lamps If a service receptacle is proewd in the cab or on the bridge of eab
operated cranes, it must be a grounded tpreag type permanent receptacle, not
exceeding 300 volts.

Floor operated cranes

(&) You must maintain an unobstructed aisle not less than three feet wide for travel of the
opemtor except in such cases where the control handles are hung from the trolleys of
traveling cranes.

(b) You must ensure that the handles of control ropes are distinctly different in contour
so that, without looking, the operator will know which is the hoiséind which is the
lowering handle. You must clearly indicate the direction of all movements of the
crane in some manner so that the operator can easily become familiar with them.

(c) When repairing runways, repairpersons must place rail stops and warnis@isign
signals so as to protect both ends of the section to be repaired.

(d) Repairpersons must take care to prevent loose parts from falling or being thrown
upon the floor beneath.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-23513, filed 12/01/2015, effective
01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050. 01-11-038 (Order 99-36), § 296-24-23513, filed 05/09/01, effective

09/01/01. Statutory Authority: Chapter 49.17 RCW. 91-24-017 (Order 91-07), § 296-24-23513, filed 11/22/91, effective 12/24/91;

Order 73-5, § 296-24-23513, filed 5/9/73 and Order 73-4, § 296-24-23513, filed 5/7/73.]

WAC 296-24-23515 Hoisting equipment.

(1

Sheaves

(&) You must ensure that sheave grooves are smooth and free fracestdefects which
could cause rope damage.

(b) You must provide sheaves carrying ropes which can be momentarily unloaded with
closefitting guards or other suitable devices to guide the rope back into the groove
when the load is applied again.

(c) You must ensuréhat the sheaves in the bottom block are equipped with-tittag
guards that will prevent ropes from becoming fouled when the block is laying on the
ground with ropes loose.
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(2)

(d)

You must ensure that pockets and flanges of sheaves used with hoist mhains a
such dimensions that the chain does not catch or bind during operation.

(e) You must ensure that all running sheaves are equipped with means for lubrication.
Permanently lubricated, sealed and/or shielded bearings meet this requirement.

Ropes

(@ Inusinghoisting ropes, you must follow the crane manufacturer's recommendation

The rated load divided by the number of parts of rope must not excéeof 20e
nominal breaking strength of the rope.

(b) You must ensure that socketing is done in the manner spduyfigd manufacturer
of the assembly.

(c) You must secure rope to the drum as follows:

() No less than two wraps of rope must remain on the drum when the hook is in its
extreme low position.

(i) Rope end must be anchored by a clamp securely attached tonmeodiby a
socket arrangement approved by the crane or rope manufacturer.

(d) You must ensure that rope clips attached wihdlis have the tbolts on the dead or
short end of the rope. Spacing and number of all types of clips must be in accordance
with (2)(e) of this section. Clips must be drfggged steel in all sizes manufactured
commercially. When a newly installed rope has been in operation for an hour, all
nuts on the clip bolts must be retightened.

(e)

Diameter of Rope Number Of Clips Space Between Clips
Required

11/2 inch 8 10 inches
1 3/8 inch 7 9 inches
1 1/4 inch 6 8 inches
1 1/8 inch 5 7 inches
1linch 5 6 inches

7/8 inch 5 5 1/4 inches

3/4 inch 5 4 1/2 inches
3/8to 5/8 inch 4 3inches

(H  You must apply swaged or compressed fittings aswawnded by the rope or crane
manufacturer.

(@) Wherever exposed to temperatures, at which fiber cores would be damaged, you must
use rope having an independent wivpe or wirestrand core, or other temperature
damage resistant core.

(h) You must ensure that regggement rope is the same size, grade, and construction as the

original rope furnished by the crane manufacturer, unless otherwise recommended by a
wire rope manufacturer due to actual working condition requirements.
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(3) Equalizers. You must ensure that tibension in the parts is equalized if a load is
supported by more than one part of rope.

(4) Hooks. You must ensure that hooks meet the manufacturer's recommendations and are not
overloaded. Safety latdlype hooks must be used or the hook must be moused.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-23515, filed 12/01/2015, effective

01/05/2016. Statutory Authority: RCW 49.17.040, 49.17.050, 49.17.240, chapters 43.22 and 42.30 RCW. 80-17-015 (Order 80-

21), § 296-24-23515, filed 11/13/80. Statutory Authority: RCW 49.17.040, 49.17.150, and 49.17.240. 79-08-115 (Order 79-9), §
296-24-23515, filed 7/31/79; Order 73-5, § 296-24-23515, filed 5/9/73 and Order 73-4, § 296-24-23515, filed 5/7/73.]

WAC 296-24-23517 Warning device.

You must provide a gong or other effective warning signal for each crane equipped with a
powered traveling mechanism except for floor operated cranes.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-23517, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-23517, filed 5/9/73 and Order 73-4, § 296-24-23517, filed 5/7/73.]

WAC 296-24-23519 Inspection.

(1} Inspection classification

(& You must perform an initial inspection prior to initiede all new and altered cranes
to ensure compliance with the provisions of these standards.

(b) Inspection procedure for cranes in regular service is divided into two general
classifications based upon the intervals at which inspection should be performed.
The intervals in turn are dependent upon the nature of the critical components of the
crane and the degree of their exposure to wear, deterioration, or malfunction. The
t wo gener al classifications are herein de
regective intervals between inspections as defined below:

() Frequent inspectionDaily to monthly intervals.
(i) Periodic inspection 1 to 12 month intervals.

(2) Frequent inspection You must inspect the following items for defects at intervals as
definedin (1)(b) of this section or as specifically indicated, including observation during
operation for any defects which might appear between regular inspections. All deficiencies
such as listed must be carefully examined and determination made as to wiesther
constitute a safety hazard:

(@) All functional operating mechanisms for maladjustment interfering with proper
operation. Dalily.

(b) Deterioration or leakage in lines, tanks, valves, drain pumps, and other parts of air or
hydraulic systems. Daily.

(c) Hooks wit deformation or cracks. Visual inspection daily; monthly inspection with
signed reports. For hooks with cracks or having more th@mii®xcess of normal
throat opening or more than 1fvist from the plane of the unbent hook refer to
WAC 296-24-23523(3)(c)(i).
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(4)

(d) Hoist or load attachment chains, including end connections, for excessive wear, twist,

distorted links interfering with proper function, or stretch beyond manufacturer's
recommendations. Visual inspection daily; monthly inspection with siggpsut.

(e) Rope slings, including end connections, for excessive wear, broken wires, stretch,
kinking, or twisting. Visual inspection daily; monthly inspection with signed report.

(H  All functional operating mechanisms for excessive wear of components.
(9) Rope reving for noncompliance with manufacturer's recommendations.

Periodic inspection You must complete inspections of the crane at intervals as generally
defined in (I)(b)(ii) of this section, depending upon its activity, severity of service, and
environmentor as specifically indicated below. These inspections must include the
requirements of (2) of this section and in addition, the following items. Any deficiencies
such as listed must be carefully examined and determination made as to whether they

consttute a safety hazard:

(@)
(b)
()
(d)

Deformed, cracked, or corroded members.
Loose bolts or rivets.
Cracked or worn sheaves and drums.

Worn, cracked or distorted parts such as pins, bearings, shafts, gears, rollers, locking
and clamping devices.

(e) Excessive wear on brakgssem parts, linings, pawls, and ratchets.

(H Load, wind, and other indicators over their full range, for any significant
inaccuracies.

(g) Gasoline, diesel, electric, or other powerplants for improper performance or
noncompliance with applicable safety requirense

(h) Excessive wear of chain drive sprockets and excessive chain stretch.

() Crane hooks. Magnetic particle or other suitable crack detecting inspection should be
performed at least once each year.

() Electrical apparatus, for signs of pitting or any detenonadf controller contactors,

limit switches and pushbutton stations.

Cranes not in regular use

(@)

(b)

(€)

You must inspect a crane which has been idle for a period of 1 month or more, but
less than 6 months, in conformance with requirements of (2) of this sectdAC
296-24-23525(2), before placing in service.

You must completely inspect a crane which has been idle for a period of over 6
months in conformance with requirements of (2) and (3) of this section and WAC
296-24-23525(2) before placing in service.

You must inspect standby cranes at least ssmually in accordance with
requirements of (2) of this section and WAC 28623525(2). Standby cranes
exposed to adverse environment should be inspected more frequently.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-23519, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-23519, filed 5/9/73 and Order 73-4, § 296-24-23519, filed 5/7/73.]
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WAC 296-24-23521 Testing.

(1) Operational tests

(a) Prior to initial tse you must test all new and altered cranessare compliance with
this section including the following functions:

(i) Hoisting and lowering.
(i) Trolley travel.
(i)  Bridge travel.
(iv) Limit switches, locking and safety devices.
(b) You must determinehe trip setting of hoist limit switches by tests with an empty
hook traveling in increasing speeds up to the maximum speed. You must ensure that
the actuating mechanism of the limit switch is located so that it will trip the switch,

under all conditiongn sufficient time to prevent contact of the hook or hook block
with any part of the trolley.

(2) Rated load test Prior to initial use all new, extensively repaired, and altered cranes should
be tested by or under the direction of an appointed or authgr&zedn, confirming the
load rating of the crane. The load rating should not be more tBamB®He maximum
load sustained during the test. Test loads must not be more tH4rofL#tte rated load
unless otherwise recommended by the manufacturer. Youpiage the tests reports on
file where readily available to appointed personnel.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-23521, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-23521, filed 5/9/73 and Order 73-4, § 296-24-23521, filed 5/7/73.]

WAC 296-24-23523 Maintenance.

(1) Preventive maintenance You must establish a preventive maintenance program based on
the crane manufacturer's recommendations.

(2) Maintenance procedure

(a) Before adjustmets and repairs are started on a crane you must take the following
precautions:

() The crane to be repaired must be run to a location where it will cause the least
interference with other cranes and operations in the area.

(i)  All controllers must be ahe off position.
(i) The main or emergency switch must be open and locked in the open position.

(iv Warning or fiout of ordero signs must
beneath or on the hook where visible from the floor.

(v) Where other crargeare in operation on the same runway, rail stops or other
suitable means must be provided to prevent interference with the idle crane.

(vi) Where temporary protective rail stops are not available, or practical, a
signalperson should be placed at a visaatage point for observing the
approach of an active crane and warning its operator when reaching the limit of
safe distance from the idle crane.
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(b) After adjustments and repairs have been made you must not operate the crane until all
guards have beerinstalled, safety devices reactivated and maintenance equipment
removed.

(3) Adjustments and repairs

(&) You must correct any unsafe conditions disclosed by the inspection requirements of
WAC 296-24-23519 before operation of the crane is resumed. You mugskesthsit
adjustments and repairs are done only by designated personnel.

(b)

()

You must maintain adjustments maintaineeénsue correct functioning of
components. The following are examples:

()

(ii)
(iii)
(iv)
(v)

All functional operating mechanisms.
Limit switches.

Control systems.

Brakes.

Power plants.

You must provide repairs or replacements promptly as needed for safe operation.
The following are examples:

(i)

(ii)

(iii)
(iv)

You must carefully examine accessory components, such as hooks, periodically
and at the time adnnual examination and inspection. You must discard

cracked or deformed hooks immediately and not reused on any equipment
subject to the provisions of this code.

Load attachment chains and rope slings showing defects described in WAC
296-24-23519 (2§d) and (e) respectively.

All critical parts which are cracked, broken, bent, or excessively worn.
You must keep pendant control stations clean and function labels kept legible.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-23523, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), § 296-24-23523, filed 7/20/94, effective 9/20/94;
Order 73-5, § 296-24-23523, filed 5/9/73 and Order 73-4, § 296-24-23523, filed 5/7/73.]

WAC 296-24-23525 Rope inspection.

(1)

Running rope. You must perform a thorough inspection of all ropes at least once a month
and a keep full written, dated, and signed report of rope condition on file where readily
available to apointed personnel. You must carefully note any deterioration, resulting in
appreciable loss of original strength, such as described below, and determine whether
further use of the rope would constitute a safety hazard:

(@)
(b)

(€)
(d)

Reduction of rope diameter below nioia diameter due to loss of core support,
internal or external corrosion, or wear of outside wires.

A number of broken outside wires and the degree of distribution or concentration of
such broken wires.

Worn outside wires.

Corroded or broken wires at endnnections.
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(2)

(e) Corroded, cracked, bent, worn, or improperly applied end connections.
(  Severe kinking, crushing, cutting, or unstranding.

Other ropes. You must thoroughly inspect all rope which has been idle for a period of a
month or more due tshut downor storage of a crane on which it is installed before it is
placed in service. You must inspect for all types of deterioration and you must ensure that
the inspection is performed by an appointed person whose approval must be required for
further use offte rope. You mustmake availabléor inspectiona written and dated report

of the rope condition.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), 8§ 296-24-23525, filed 12/01/2015, effective
01/05/2016. Statutory Authority: RCW 49.17.040, 49.17.050, 49.17.240, chapters 43.22 and 42.30 RCW. 80-17-015 (Order 80-
21), § 296-24-23525, filed 11/13/80; Order 73-5, § 296-24-23525, filed 5/9/73 and Order 73-4, § 296-24-23525, filed 5/7/73.]

WAC 296-24-23527 Handling the load.

1)
(@)

3)

Size of load You must ensurthatthe crane is not loaded beyond its rated load except for
test purposes as provided in WAC 2B8623521.

Attaching the load.

(@ You must ensure that the hoist chain or hoist rope is be free from kinkstsr awd is
not be wrapped around the load.

(b) The load must be attached to the load block hook by means of slings or other approved
devices.

() You must take care to make certain that the sling clears all obstacles.
Moving the load.

(@ You must ensie that the load is well secured and properly balanced in the sling or
lifting device before it is lifted more than a few inches.

(b) Before starting to hoist you must note the following conditions:

(i) Hoist rope must not be kinked.

(i)  Multiple part lines must not be twisted around each other.

(i) The hook must be brought over the load in such a manner as to prevent swinging.
(c) During hoisting you must take care that:

(i) Thereis no sudden acceleration or deceleration of the moving load.

(i) The lcad does not contact any obstructions.

(d) You must ensure that cranes are not be used for side pulls except when specifically
authorized by a responsible person who has determined that the stability of the crane is
not thereby endangered and that varicarsspof the crane will not be overstressed.

(e) While any employee is on the load or hook, you must ensure that there is no hoisting,
lowering, or traveling.

(H The employer must require that the operator avoid carrying loads over people.
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(g) The opertor must test the brakes each time a load approaching the rated load is
handled. You must test the brakes by raising the load a few inches and applying the
brakes.

(h) The load must not be lowered below the point where less than two full wraps of rope
remain on the hoisting drum.

(i)  When two or more cranes are used to lift a load one qualified responsible person must
be in charge of the operation. The qualified person must analyze the operation and
instruct all personnel involved in the proper positignimgging of the load, and the
movements to be made.

() The employer musissurehat the operator does not leave the control position while
the load is suspended.

(k) When starting the bridge and when the load or hook approaches near or over personnel,
you must sound the warning signal.

(4) Hoist limit switch.

(@) Atthe beginning of each operator's shift, the operator must try out the upper limit
switch of each hoist under no load. Extreme care must be exercised; the block must be
Ai nchedo itbrmun im at sldwespeédi Iithe switch does not operate properly,
the appointed person must be immediately notified.

(b) You must never use the hoist limit switch which controls the upper limit of travel of the
load block as an operating control.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-23527, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), § 296-24-23527, filed 7/20/94, effective 9/20/94;
Order 73-5, § 296-24-23527, filed 5/9/73 and Order 73-4, § 296-24-23527, filed 5/7/73.]

WAC 296-24-23529 Operators.

(1) You must ensure that cranes are operated only by regular crane operators, authorized
substitutes who have had adequate experiencanithg under the supervision of a
competent operator, or by crane repairmen or inspectors.

(2) You must ensure that crane operators are able to communicate with others at the worksite
sufficiently to understand the signs, notices, operation instrucéiodshe signal code in use
to ensure safe operation of the crane.

(3) You must ensure that no minor under eighteen years of age is employed in occupations
involving the operation of any powdriven hoisting apparatus or assisting in such
operations by wdk such as hooking on, loading slings, rigging gear, etc.

(4) You must ensure that no person be permitted to operate a crane whose hearisigbt &ye
impaired, or who may be suffering from heart disease or similar ailments. The following
physical qulfications must be minimum requirements for overhead and gantry crane
operators and trainees:

(@) They must have vision of at least 20/30 in one eye, and 20/50 in the other, with or
without corrective lenses.
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(b) They must be able to distinguish colaegjardless of position of colors, if color
differential is required for operation.

(c) Their hearing, with or without hearing aid, must be adequate for a specific operation.

(d) They must have sufficient strength, endurance, agility, coordination, aed spe
reaction to meet the demands of equipment operation.

(e) They must have normal depth perception, field of vision, reaction time, manual
dexterity, coordination and no tendencies to dizziness or similar undesirable
characteristics.

(H Evidence of phsical defects, or emotional instability which could render the operator
or trainee a hazard to their self or others, or could interfere with their safe performance
may be sufficient cause for disqualification. In such cases, you must require
specialized linical or medical judgments or tests (which include annual medical
certification for recovered heart attack patients).

(g) Evidence that an operator or trainee is subject to seizures or loss of physical control
must be sufficient reason for disqualificati You must require specialized medical
tests to substantiate these conditions.

(5) Persons who have recovered from a heart attack must be exempted from the provisions of
subsection (3) of this section, as it pertains to their heart condition, provided:

(@ A medical release is obtained from their attending medical doctor.

(b) The release must state that the operation of a crane will not present a hazard to their self
or others.

() Anexamination by a medical doctor, and renewal of the work releadeasan is
required annually.

(6) The operator must be fully familiar with all crane rules and with the crane mechanism and its
proper care. Needed adjustments or repairs must be reported at once to the proper authority.

(7) The operator must not eat, ske or read while actually engaged in the operation of the
crane, or operate the crane when physically unfit.

(8) The operator or someone especially designated must properly lubricate all working parts of
the crane.

(9) You must keep cranes clean.

(10) You must ensure that whenever the operator finds the main or emergency switch open, it is
not closed, even when starting on regular duty, until it is determined that no one is on or
about the crane. You must not oil or repair the crane unless the mainiswipem.

(11) Ifthe powergoesoftfte oper ator must i mmediately throw
until the power is again available.

(12 The operator must make sure that all contro
available béore closing the main switch.

(13) You must ensure that the operator recognizes signals only from the employee who is
supervising the lift. Operating signals must follow an established standard. Whistle signals
may be used where only one crane is in ajpan.
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(14) You must ensure that bumping into runway stops or other cranes is avoided. When the
operator is ordered to engage with or push other cranes, it must be done with special care for
the safety of persons on or below cranes.

(15) You must ensurthat when lowering a load, the operator proceeds carefully and makes sure
the load is under safe control.

(16) YoOu must ensure that when | eaving the cage
position and open the main switch.

(17) You must ensurthat if the crane is located eot-doors the operator locks the crane in a
secure position to prevent it from being blown along or off the track by a severe wind.

(18) Operators must not permit anyone to ride on the load or hooks, unless using alifeline
safety deviceapproved by the department.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 18-03-159 (Order 17-24), § 296-24-23529, filed 01/23/2018, effective

02/23/2018. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-23529, filed

12/01/2015, effective 01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050. 99-17-094 (Order 99-01), § 296-24-23529, filed

08/17/99, effective 12/01/99. Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), § 296-24-23529, filed 7/20/94,

effective 9/20/94. 89-11-035 (Order 89-03), § 296-24-23529, filed 5/15/89, effective 6/30/89; Order 73-5, § 296-24-23529, filed
5/9/73 and Order 73-4, § 296-24-23529, filed 5/7/73.]

WAC 296-24-23531 Other requirements-General.

(1) Ladders.

(@) The employer must ensure that hands are free from encumbrances while personnel are
using ladders.

(b) You must lift and lower articles which are too large to be carried in pockets or belts by
hand line.

(2) Cabs

(@) Youmust store necessary clothing and personal belongings in such a manner as not to
interfere with access or operation.

(b) You must store tools, oil cans, waste, extra fuses, and other necessary articles in the
tool box, and you must not permit them to éede in or about the cab.

(3) Fire extinguishers You must ensure that that operators are familiar with the operation and
care of fire extinguishers provided.

[Statutory Authority:  RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-23531, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Order 73-5, § 296-24-23531, filed 5/9/73 and Order 73-4, § 296-24-23531, filed 5/7/73.]

WAC 296-24-23533 Crane and derrick suspended personnel (work) platforms.

(1) Scope and applicabn. This standard applies to the design, construction, testing, use and
maintenance of personnel platforms, and the hoisting of personnel platforms on the load lines
of cranes or derricks.

(2) Definitions. For the purposes of this section, the followdedjnitions apply:
Failure. Load refusal, breakage, or separation of components.
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®3)

(4)

Hoist or hoisting. All crane or derrick functions such as lowering, lifting, swinging,
booming in and out or up and down, or suspending a personnel platform.

Load refusal. The point where the ultimate strength is exceeded.

Maximum intended load. The total load of all employees tools, materials, and other loads
reasonably anticipated to be applied to a personnel platform or personnel platform
component at any one time.

Runway. A firm, level surface designed, prepared, and designated as a path of travel for the
weight and configuration of the crane being used to lift and travel with the crane suspended
platform. An existing surface may be used as long as it meets ttiega.cri

General requirements The use of a crane or derrick to hoist employees on a personnel
platform is prohibited, except when the erection, use, and dismantling of conventional means
of reaching the worksite, such as a personnel hoist, laddenastaaerial lift, elevating

work platform or scaffold, would be more hazardous, or is not possible because of structural
design or worksite conditions.

Operational criteria.

(@) You must perform hoisting of the personnel platform in a slow, contraéedious
manner with no sudden movements of the crane or derrick, or the platform.

(b) You must ensure the load lines are capable of supporting, without failure, at least 7
times the maximum intended load, except that where rotation resistant rop theise
lines must be capable of supporting without failure, at least 10 times the maximum
intended load. The required design factor is achieved by taking the current safety factor
of 3.5 and applying the 50% derating of the crane capacity.

() You must egage load and boom hoist drum brakes, swing brakes, and locking devices
such as pawls or dogs when the occupied personnel platform is in a stationary working
position.

(d) You must equip cranes and derricks with variable angle booms with a boom angle
indicator, readily visible to the operator.

() You must equip cranes with telescoping booms with a device to indicate clearly to the
operator, at all times, the boom's extended length, or you must make an accurate
determination of the load radius to be usedndythe lift prior to hoisting personnel.

(H  You must use a positive acting device which prevents contact between the load block or
overhaul ball and the boom tip (atwio-blocking device), or you must use a system
which deactivates the hoisting actioefore damage occurs in the event of atwo
blocking situation (two block damage prevention feature).

() You must ensure that the load line hoist drum has a system or device on the power
train, other than the load hoist brake, which regulates the lowatmgf speed of the
hoist mechanism (controlled load lowering). Free fall is prohibited.

(h) You must ensure that the crane is uniformly level willinof level grade and located
on firm footing. You must ensure that cranes equipped with outriggessiinam all
fully deployed following manufacturer's specifications, insofar as applicable, when
hoisting employees.
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()  You must ensure that the total weight of the loaded personnel platform and related
rigging does not exceed 50% of the rated capaaitthe radius and configuration of
the crane or derrick.

() The use of machines having live booms (booms in which lowering is controlled by a
brake without aid from other devices which slow the lowering speeds) is prohibited.

(k) Multiple-part line block: When a multiplepart line block is in use, you must use a
substantial strap between the crane hook and common ring, shackle, or other equivalent
device, to eliminate employee exposure to the lines running through the block, and to
the block itself.

(5) Rigging.

(@) Lifting bridles on boxtype platforms must consist of four legs of equal length, with
one end securely shackled to each corner of the platform and the other end securely
attached to a common ring, shackle, or other equivalent device to accatartied
crane hook, or a strap to the crane hook.

(b) You must secure shackle bolts used for rigging of personnel platforms against
displacement.

(c) A substantial safety line must pass through the eye of each leg of the bridle adjacent to
the common ringshackle, or equivalent device and be securely fastened with a
minimum amount of slack to the lift line above the headache ball or to the crane hook
itself.

(d) All eyes in wire rope sling must be fabricated with thimbles.

(e) Wire rope, shackles, ringsaster links, and other rigging hardware must be capable of
supporting, without failure, at least 5 times the maximum intended load applied or
transmitted to that component. Where rotation resistant wire rope is used for slings,
they must be capable of agating without failure at leadt0times the maximum
intended load.

(H Hooks on headache ball assemblies, lower load blocks, or other attachment assemblies
must be of a type that can be closed and locked, eliminating the hook throat opening.
Alternativdy, an alloy anchor type shackle with a bolt, nut, and retaining pin must be
used.

(g) You must only use bridles and associated rigging for attaching the personnel platform
to the hoist line for the platform and the necessary employees, their tools and the
materials necessary to do their work, and you must not use them for any other purpose
when not hoisting personnel.

(6) Personnel platforms- Design criteria.

(@) The personnel platform and suspension system must be designed by a qualified
engineer or a alified person competent in structural design.

(b) The suspension system must be designed to minimize tipping of the platform due to
movement of employees occupying the platform.
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(7)

(©)

(d)

The personnel platform itself, except the guardrail system and bdthabetss
anchorages, must be capable of supporting, without failure, its own weight and at least
5 times the maximum intended load based on a minimum allowance of 500 pounds for
the first person with light tools, and an additional 250 pounds for eadioadtli

person.

The personnel platform must be conspicuously posted with a plate or other permanent
marking which indicates the weight of the platform and its rated load capacity or
maximum intended load.

Platform specifications

@)

(b)
(©
(d)

(€)
(f)

(9)
(h)

(i)

0)
(k)

()

(m)

You must equigach personnel platform with a guardrail system which meets the
requirements of WAC 2984-75011, and is enclosed at least from the toeboard to mid
rail with either solid construction or expanded metal having openings no greater than
1/2 inch (1.27cm).

You must install a grab rail inside the entire perimeter of the personnel platform.
You must ensure that access gates, if installed, do not swing outward during hoisting.

You must equip access gates, including sliding or folding gates, withraimees
device to prevent accidental opening.

You must provide headroom which allows employees to stand upright in the platform.

In addition to the use of hard hats, you must protect employees by overhead protection
on the personnel platform whemployees are exposed to falling objects.

You must surface or smooth all rough edges exposed to contact by employees in order
to prevent injury to employees from punctures or lacerations.

You must ensure all welding of the personnel platform arabitgoonents is performed
by a qualified welder familiar with the weld grades, types, and material specified in the
platform design.

Occupants of all personnel platforms must wear a safety belt or harness and lanyard
which meets the requirements of ANGIO0.14 1975.

Box-type platform: The workers lanyard must be secured to the work platform or
guardrail of the work platform.

Rescue platform:

(i) If the platform is used as a rescue vehicle, the injured worker must be strapped
into the stretcheor basket.

(i)  The basket must then be secured by lanyard to an anchorage within the platform.
Boatswains chair: You must ensure that the workers lanyard is secured to the lift line
above the headache ball or to the crane hook itself.

Barrettypeplatform:

() The workers lanyard must be secured to the lift line above the headache ball or to
the crane hook itself.
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(i) A solid bar or rod must be substantially attached in a rigid position to the bottom
or side of the platform.

(iif) The side baor rod must extend a minimum of 8 feet above the floor of the
work platform.

(iv) The bottom of the barréype platform must be of a convex shape to cause the
platform to lay on its side when lowered to the ground or floor.

(v) Workers must enter and ekibm barreltype platforms only when they are in an
upright position, stable, and securely attached to the load line.

(vi) The employer must use methods or devices which allow employees to safely
enter or exit barreype platforms.

(8) Personnel platformloading.

(9)

(@)
(b)

(©)

(d)

(€)

You must ensure that the personnel platform is not loaded in excess of its rated load
capacity.

You must ensure that the number of employees occupying the personnel platform does
not exceed the number required for the work being perfarmed

You must ensure that personnel platforms are used only for employees, their tools, and
the materials necessary to do their work, and are not used to hoist only materials or
tools when not hoisting personnel.

You must secure materials and toolsudee during a personnel lift to prevent
displacement.

You must evenly distribute materials and tools for use during a personnel lift within the
confines of the platform while the platform is suspended.

Trial lift, inspection, and prooftesting.

(@)

(b)

You must make a trial lift with the unoccupied personnel platform loaded at least to the
anticipated liftweight from ground level, or any other location where employees will
enter the platform, to each location at which the personnel platform is tostechand
positioned. You must perform this trial lift immediately prior to placing personnel on
the platform. The operator must determine that all systems, controls, and safety devices
are activated and functioning properly; that no interferences arithat all

configurations necessary to reach those work locations will allow the operator to
remain under the 50% limit of the hoist's rated capacity. Materials and tools to be used
during the actual lift can be loaded in the platform, as providedsestion (8)(d) and

(e) of this section for the trial lift. A single trial lift may be performed at one time for

all locations that are to be reached from a singleggtosition.

You must repeat the trial lift prior to hoisting employees wheneeetrdme or derrick
is moved and set up in a new location or returned to a previously used location.
Additionally, you must repeat the trial lift when the lift route is changed unless the
operator determines that the route change is not significantieequte change would
not affect the safety of hoisted employees).
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(©)

(d)

(€)
(f)

(9)

After the trial lift, and just prior to hoisting personnel, you must hoist the platform a
few inches and inspect it to ensure that it is secure and properly balanced. You must
not hoist employees unless the following conditions are determined to exist:

() Hoist ropes must be free of kinks;
(i)  Multiple part lines must not be twisted around each other;
(i) The primary attachment must be centered over the platform; and

(iv) The hosting system must be inspected if the load rope is slack to ensure all ropes
are properly stated on drums and in sheaves.

A competent person must conduct a visual inspection of the crane or derrick, rigging,
personnel platform, and the crane or derbake support or ground immediately after
the trial lift to determine whether the testing has exposed any defect or produced any
adverse effect upon any component or structure.

You must correct any defects found during inspections which create alsefatyl
before hoisting personnel.

At each job site, prior to hoisting employees on the personnel platform, and after any
repair or modification, you must prooftest the platform and rigging to 125% of the
platform's rated capacity by holding it in aspanded position for 5 minutes with the

test load evenly distributed on the platform (this may be done concurrently with the
trial lift). After prooftesting, a competent person must inspect the platform and rigging.
You must correct any deficiencies faland conduct another prooftest. You must
conduct personnel hoisting until the prooftesting requirements are satisfied.

The employer must retain at the job site and produce when requested, documentation
such as lift capacity information, verifying tithe requirements of this standard have
been met.

(10) Work practices.

(@)

(b)

(©)
(d)
(€)

(f)

Employees must keep all parts of the body inside the platform during raising, lowering,
and positioning. This provision does not apply to an occupant of the platform
performing tle duties of a signal person.

Before employees exit or enter a hoisted personnel platform that is not landed, you
must secure the platform to the structure where the work is to be performed, unless
securing to the structure creates an unsafe situation.

You must use tag lines unless their use creates an unsafe condition.

The crane or derrick operator must remain at the controls at all times when the crane
engine is running and the platform is occupied.

You must promptly discontinue hoistinge&hployees upon indication of any
dangerous weather conditions or other impending danger.

Employees being hoisted must remain in continuous sight of and in direct
communication with the operator or signal person. In those situations where direct
visud contact with the operator is not possible, and the use of a signal person would
create a greater hazard for that person, direct communication alone such as by radio
may be used.
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(9)

(h)

(i)

Hand signals to the operator must be in accordance with those peddayithe
applicable ANSI standard for the type of crane or lift in use unless voice
communication equipment is utilized. Signals must be discernable or audible at all
times.

Except over water, employees occupying the personnel platform must use a bod
belt/harness system with lanyard appropriately attached to the lower load block or
overhaul ball, or to a structural member within the personnel platform capable of
supporting a fall impact for employees using the anchorage.

Lifts must not be made another of the crane's or derrick's load lines while personnel
are suspended on a platform.

(11) Traveling.

(@)

(b)

(©)

(d)

Hoisting of employees while the crane is traveling is prohibited except for portal, tower
and locomotive cranes, or where the employer denatastthat there is no less
hazardous way to perform the work.

Under any circumstances where a crane would travel while hoisting personnel, the
employer must implement the following procedures to safeguard employees:

() Crane travel must be restricteda fixed track or runway;
(i)  Travel must be limited to the load radius of the boom used during the lift; and
(i) The boom must be parallel to the direction of travel.

You must perform a complete trial run to test the route of travel before ezeplaye
allowed to occupy the platform. This trial run can be performed at the same time as the
trial lift required by subsection (9)(a) of this section which tests the route of the lift.

If travel is done with a rubber tirezhrrier, you must checké condition and air

pressure of the tires. You must use the chart capacity for lifts on rubber for application
of the 50% reduction of rated capacity. Notwithstanding subsection (4)(i) of this
section, outriggers may be partially retracted as necefssdrgvel.

(12) Prelift meeting.

(@)

(b)

You must hold a meeting attended by the crane or derrick operator, signal person(s) (if
necessary for the lift), employee(s) to be lifted, and the person responsible for the task
to be performed to review the apprepe requirements of this section and the
procedures to be followed.

You must hold this meeting prior to the trial lift at each new location, and repeat it for
any employees newly assigned to the operation.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), 8 296-24-23533, filed 12/01/2015, effective
01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050. 00-08-078 (Order 99-15), § 296-24-23533, filed 04/04/00, effective

07/01/00. Statutory Authority: Chapter 49.17 RCW. 96-09-030, § 296-24-23533, filed 4/10/96, effective 6/1/96; 91-03-044 (Order
90-18), § 296-24-23533, filed 1/10/91, effective 2/12/91.]
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WAC 296-24-237 Construction, operation and maintenance-
Chain and electric hoists.

(1) Youmustensureehi n and el ectric hoists are of what
No cast iron may be used in parts subject to tension except drums, bearings or brake shoes.

(2) You must ensure that the chains are made of the best quality steel or iron with lin&kle

(3) You must ensure that chain and electric hoists have a factor of safety of at least 5.

(4) You must ensure that chain and electric hoists are equipped with an approved device which
will automatically lock the load when hoisting is stopped.

(5) You must ensure that electric hoists are provided with an approved limit stop to prevent the
hoist block from traveling too fan case the operating handle is not released in time.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-237, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Order 73-5, § 296-24-237, filed 5/9/73 and Order 73-4, § 296-24-237, filed 5/7/73.]

WAC 296 24-238 Air hoists

(1) You must prevent piston rod lock nuts from becagioose and allowing rod to drop when
supporting a load. A lock nut must secured to piston rod by a castellated nut arpircotter

(2) You must use a clevis or other means to prevent hoists cylinder becoming detached from
hanger.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-238, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-238, filed 5/9/73 and Order 73-4, § 296-24-238, filed 5/7/73.]

WAC 296-24-240 Crawler locomotive and truck cranes.

Order 73-5, § 296-24-240, filed 5/9/73 and Order 73-4, § 296-24-240, filed 5/7/73.]

You must meet the in this section
Definitions WAC 296-24-24001
General requirements WAC 296-24-24003
Load ratings WAC 296-24-24005
Inspection classification WAC 296-24-24007
Testing WAC 296-24-24009
Maintenance procedure WAC 296-24-24011
Rope inspection WAC 296-24-24013
Handling the load WAC 296-24-24015
Other requirements WAC 296-24-24017

Operating near overhead electric power

. WAC 296-24-24019
lines -
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WAC 296-24-24001 Definitions.

Accessory A secondary part or assembly of parts which contributes to the overall function and
usefulness of a machine.

Angle indicator (boom). An accessory which measures the angle of the boom to the horizontal.
ANSI. The American National Standards Institute.

Appointed. Assigned specific responsibilities by the employer or the employer's representative.
Axis of rotation. The vertical axis around which the crane superstructure rotates.

Axle. The shaft or spindle with which or about which a wheel rotates. On-madkwheel
mounted cranes it refers to an automotive type of axle assembly including housings, gearing,
differential, bearings, and mounting appurtenances.

Axle (bogie) Two or more automotivype axles mounted in tandem in a frame so as to divide
the load between the axles and permit vertical oscillation of the wheels.

Base (mounting) The traveling baseraarrier on which the rotating superstructure is mounted
such as a car, truck, crawlers, or wheel platform.

Boom (crane) A member hinged to the front of the rotating superstructure with the outer end
supported by ropes leading to a gantrj®é frame and used for supporting the hoisting tackle.

Boom angle The angle between the longitudinal centerline of the boom and the horizontal. The
boom longitudinal centerline is a straight line between the boom foot pin (heel pin) centerline
and boom point sheayen centerline.

Boom hoist A hoist drum and rope reeving system used to raise and lower the boom. The rope
system may be all live reeving or a combination of live reeving and pendants.

Boom stop A device used to limit the angle of the boom at the ésglposition.
Brake. A device used for retarding or stopping motion by friction or power means.

Cab. Housing which covers the rotating superstructure machinery and/or operator's station. On
truck crane trucks a separate cab covers the driver's station.

Clutch. A friction, electromagnetic, hydraulic, pneumatic, or positive mechanical device for
engagement or disengagement of power.

Counterweight. A weight used to supplement the weight of the machine in providing stability
for lifting working loads.

Crawler crane. A rotating superstructure with power plant, operating machinery, and boom,
mounted on a base, equipped with crawler treads for travel. Its function is to hoist and swing
loads at various radii.

Designated Selected or assigned by the employethe employer's representative as being
gualified to perform specific duties.

Drum. The cylindrical members around which ropes are wound for raising and lowering the
load or boom.

Dynamic (loading). Loads introduced into the machine or its componeynt®izes in motion.
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Gantry (A-frame). A structural frame, extending above the superstructure, to which the boom
supports ropes are reeved.

Jib. An extension attached to the boom point to provide added boom length for lifting specified
loads. The jib mabe in line with the boom or offset to various angles.

Load (working). The external load, in pounds, applied to the crane, including the weight of
load-attaching equipment such as load blocks, shackles, and slings.

Load block (lower). The assembly of lak or shackle, swivel, sheaves, pins, and frame
suspended by the hoisting ropes.

Load block (upper). The assembly of hook or shackle, swivel, sheaves, pins, and frame
suspended from the boom point.

Load hoist. A hoist drum and rope reeving system usechfuisting and lowering loads.

Load ratings. Crane ratings in pounds established by the manufacturer in accordance with
WAC 296-24-24005.

Locomotive crane A rotating superstructure with power plant, operating machinery and boom,
mounted on a base or aquipped for travel on railroad track. It may be-getpelled or
propelled by an outside source. Its function is to hoist and swing loads at various radii.

Outriggers. Extendable or fixed metal arms, attached to the mounting base, which rest on
suppors at the outer ends.

Rail clamp. A tonglike metal device, mounted on a locomotive crane car, which can be
connected to the track.

Reeving A rope system in which the rope travels around drums and sheaves.
Rope Refers to a wire rope unless otherwisecfed.
Side loading A load applied at an angle to the vertical plane of the boom.

Standby crane A crane which is not in regular service but which is used occasionally or
intermittently as required.

Standing (guy) rope A supporting rope which maintes a constant distance between the points
of attachment to the two components connected by the rope.

Structural competence The ability of the machine and its components to withstand the stresses
imposed by applied loads.

Superstructure. The rotating uper frame structure of the machine and the operating machinery
mounted thereon.

Swing. The rotation of the superstructure for movement of loads in a horizontal direction about
the axis of rotation.

Swing mechanism The machinery involved in providing aiton of the superstructure.
Tackle. An assembly of ropes and sheaves arranged for hoisting and pulling.
Transit. The moving or transporting of a crane from one job site to another.
Travel. The functions of the machine moving from one location to amptn a job site.
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Travel mechanism The machinery involved in providing travel.

Truck crane. A rotating superstructure with power plant, operating machinery and boom,
mounted on an automotive truck equipped with a power plant for travel. Its fuisctmhoist
and swing loads at various radii.

Wheel mounted crane (wagon crane)A rotating superstructure with power plant, operating
machinery and boom, mounted on a base or platform equipped with axles anetiradber

wheels for travel. The base isuadly propelled by the engine in the superstructure, but it may be
equipped with a separate engine controlled from the superstructure. Its function is to hoist and
swing loads at various radii.

Wheelbase. The distance between centers of front and reasakor a multiple axle assembly
the axle center for wheelbase measurement is taken as the midpoint of the assembly.

Whipline (auxiliary hoist). A separate hoist rope system of lighter load capacity and higher
speed than provided by the main hoist.

Winch head A power driven spool for handling of loads by means of friction between fiber or
wire rope and spool.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24001, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Order 73-5, § 296-24-24001, filed 5/9/73 and Order 73-4, § 296-24-24001, filed 5/7/73.]

WAC 296-24-24003 General requirements.

(1) Application. This section applies to crawler cranes, locomotive cranes, wheel mounted
cranes of both trikcand seHpropelled wheel type, and any variations thereof which retain
the same fundamental characteristics. This section includes only cranes of the above types,
which are basically powered by internal combustion engines or electric motors and which
utilize drums and ropes. Cranes designed for railway and automobile wreck clearances are

excepted. The requirements of these standards are applicable only to machines when used as

lifting cranes.

(2) New and existing equipment All new crawler, locomotiveand truck cranes constructed
and utilized on or after the effective date of these standards, must meet the design
specifications of the American National Standard Safety Code for Crawler, Locomotive, and
Truck Cranes, ANSI B 30:5968. Crawler, locomate, and truck cranes constructed prior
to the effective date of these standards should be modified to conform to those design

specifications by December 31, 1973, unless it can be shown that the crane cannot feasibly or

economically be altered and that trane substantially complies with the requirements of

this section. Replacement parts must be of equal or better quality than the original equipment

and suitable for the purpose. Repairs or modifications must be such as to render the
equipment equal tor better than the original construction or design.

(3) Designated personnel You must ensure that only designated personnel are permitted to
operate a crane covered by this section.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24003, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Order 74-27, § 296-24-24003, filed 5/7/74; Order 73-5, 8§ 296-24-24003, filed 5/9/73 and Order 73-
4, § 296-24-24003, filed 5/7/73.]

Part D, Page 32



Chapter 296-24 WAC

General Safety and Health Standards

Materials Handling and Storage. Including Cranes, Derricks, etc., and Rigging

WAC 296-24-24005 Load ratings.

(1) Load ratings. Where stability governs lifting performance.

(@)

+Unless this results in less than 30,000 peiaad net stabilizing moment about the

The margin of stability for determination of load ratings, with booms of stipulated
lengths at stipulated working radii for the various types of crane mountings is
established by takingercentage of the loads which will produce a condition of
tipping or balance with the boom in the least stable direction, relative to the mounting.
The load ratings must not exceed the following percentages for cranes, with the
indicated types of mountinunder conditions stipulated in (1)(b) and (c) of this section.

Type of crane mounting:

Maximum load ratings
(% of tipping loads)

Locomotive, without outriggers;
Booms 60 feet or less
Booms over 60 feet

Locomotive, using outriggers fully

extended

Crawler, without outriggers

Crawler, using outriggers fully

extended

Truck and wheel mounted without

outriggers or using outriggers fully

extended

85
85!

80
75

85

85

rail, which mustbe minimum with such booms.

(b) The following stipulatiormustgovern the application of the values in (1)(a) of this

(©)

section for locomotive cranes:

()  Tipping with or without the use of outriggers occurs when half of the wheels
farthest fran the load leave the rail.

(i) The crananustbe standing on track which is level withigoDrade.

(i) Radius of the load is the horizontal distance from a projection of the axis of
rotation to the rail support surface, before loading, to the centertafal hoist
line or tackle with load applied.

(iv) Tipping loads from which ratings are determimedgstbe applied under static
conditions only, i.e., without dynamic effect of hoisting, lowering, or swinging.

(v) The weight of all auxiliary handling diees such as hoist blocks, hooks, and

slingsmustbe considered a part of the load rating.

Stipulations governing the application of the values in (1)(a) of this section for crawler,
truck, and wheeinounted cranesiustbe in accordance with Crane Icb&tability Test

Code. Society of Automotive Engineers (SAE) J765.
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Note: The effectiveness of these preceding stability factors will be influenct
such additional factors as freely suspended loads, track, wind, or grg
conditions, condition and il#tion of rubber tires, boom lengths, propel
operating speeds for existing conditions, and, in general, careful and
competent operation. All of thesmistbe taken into account by the use

(2) Rated capacity chart You must post ahart indicating thenanufacturer's rated capacity at
all operating radii for all permissible boom lengths and jib lengths with alternate ratings for
optional equipment affecting such ratings in all mobile type craRased capacity charts
must be readily visible to the opéor in the normal operating position.

(3) Inspection classification Initial inspection.You must inspect all new and altered cranes
prior to initial use to ensure compliance with provisions of these standards.

(4) You must ensure that all hooks af¢he safety latctlype or the hooknustbe moused.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24005, filed 12/01/2015, effective

01/05/2016. Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), § 296-24-24005, filed 7/20/94, effective 9/20/94.

Statutory Authority: RCW 49.17.040, 49.17.150, and 49.17.240. 79-08-115 (Order 79-9), § 296-24-24005, filed 7/31/79; Order 73-
5, § 296-24-24005, filed 5/9/73 and Order 73-4, § 296-24-24005, filed 5/7/73.]

WAC 296-24-24007 Inspection classification.

(1) Regularinspection Inspection procedure for cranes in regular service is divided into two
general classifications based upon the intervals at which inspection should be performed.
The intervals indrn are dependent upon the nature of the critical components of the crane
and the degree of their exposure to wear, deterioration, or malfunction. The two general
classifications are herein designated as Af
between inspections as defined below:

(@) Frequent inspection: Daily to monthly intervals.

(b) Periodic inspection: Oréo 12month intervals, or as specifically recommended by
the manufacturer.

(2) Frequentinspection You must inspect items suchthe following for defects at intervals
as defined irsutsection(1)(a) of this sectionr as specifically indicated including
observation during operation for any defects which might appear between regular inspection.
Any deficiencies such as listed mbst carefully examined and determination made as to
whether they constitute a safety hazard:

(@) All control mechanisms for maladjustment interfering with proper operation: Daily.

(b) All control mechanisms for excessive wear of components and contamibgtio
lubricants or other foreign matter.

(c) All safety devices for malfunction.

(d) Deterioration or leakage in air or hydraulic systems: Daily.
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(e) Crane hooks with deformations or cracks. For hooks with cracks or having more than
15% in excess of noral throat opening or more than X@ist from the plane of the
unbent hook.
(H Rope reeving for noncompliance with manufacturer's recommendations.
(g) Electrical apparatus for malfunctioning, signs of excessive deterioration, dirt, and

@)

(4)

moisture accumulain.

Periodic inspection You must perform complete inspections of the crane at intervals as
generally defined isubsection (1)(bdf thissection depending upon its activity, severity of
service, and environment, or as specifically indicated beldvese inspections must include
the requirements @ubsection (2pf this section and in addition, items such as the following.
You must carefully examine any deficiencies such as listed and determine whether they
constitute a safety hazard:

(@)
(b)
(©)
(d)

(€)
(f)

(9)
(h)

()
()

Deformed cracked, or corroded members, in the crane structure and boom.
Loose bolts or rivets.
Cracked or worn sheaves and drums.

Worn, cracked, or distorted parts such as pins, bearings, shafts, gears, rollers and
locking devices.

Excessive weawn brake and clutch system parts, linings, pawls, and ratchets.

Load, boom angle, and other indicators over their full range, for any significant
inaccuracies.

Gasoline, diesel, electric, or other power plants for improper performance or
noncompliace with safety requirements.

Excessive wear of chatirive sprockets and excessive chain stretch.
Travel steering, braking, and locking devices, for malfunction.
Excessively worn or damaged tires.

Cranes not in regular use.

(@)

(b)

(©)

A crane whth has been idle for a period of one month or more, but less than 6 months,
must be given an inspection conforming with requiremengsilagection (2pf this
section and WAC 2924-24013 (2)(b) before placing in service.

A crane which has been idlerfa period of 6 months must be given a complete
inspection conforming with requirementssofbsection (2) and (®f this section and
WAC 29624-24013 (2)(b) before placing in service.

You must inspect standby cranes at least-semually in accordamcwith
requirements odubsection (2pf this section and WAC 2984-24013 (2)(b). Such
cranes which are exposed to adverse environment should be inspected more frequently.
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(5) Inspection records You must make written, dated, and signed inspectiontsegod
records monthly on critical items in use such as brakes, crane hooks, and ropes. You must
keep records readily available.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 18-03-159 (Order 17-24), § 296-24-24007, filed 01/23/2018, effective
02/23/2018. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24007, filed
12/01/2015, effective 01/05/2016. Statutory Authority: Order 73-5, § 296-24-24007, filed 5/9/73 and Order 73-4, § 296-24-24007,
filed 5/7/73.]

WAC 296-24-24009 Testing.

(1) Operational tests

(&) In addition to prototype tests and qualtyntrol measures, the user of each new
production crane must require that it be tested and related data supplied by the
manufacturer to the extenecessary tensurecompliance with the operational
requirements of this subsection including functions such as the following:

() Load hoisting and lowering mechanisms
(i)  Boom hoisting and lower mechanisms
(i)  Swinging mechanism

(iv) Travel mechasim

(v) Safety devices

(b) You must conduct such tests at final assembly where the complete production crane is
not supplied by one manufacturer.

() You must make certified productiamane test results available.
(2) Rated load test

(@ You must make wtien reports available showing test procedures and confirming the
adequacy of repairs or alterations.

(b) Testloads must not exceed 110% of the rated load at any selected working radius.
(¢) Where rerating is necessatry:

()  You must test crawler, trucknd wheelmounted cranes in accordance with SAE
Recommended Practice, Crane Load Stability Test Code J765 (April 1961).

(i) You must locate test cranes in accordance with WAC22884005 (1)(a) and
(b).
(i)  You must make rerating test report readilyilade.
(d) You must not rerate cranes in excess of the original load ratings unless such rating
changes are approved by the crane manufacturer or final assembler.
[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24009, filed 12/01/2015, effective

01/05/2016. Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), § 296-24-24009, filed 7/20/94, effective 9/20/94;
Order 73-5, § 296-24-240009, filed 5/9/73 and Order 73-4, § 296-24-24009, filed 5/7/73.]
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WAC 296-24-24011 Maintenance procedure.

(1) You must correct any unsafe conditions disclosed by the inspection requirements of this
section before operation of the crane is resumed. Adjustments and repairs must be done only
by designated personnel.

(2) You must not operate the crane until all guards have been reinstalled, safety devices
reactivated, and maintenance equipment removed after adjustments and repairs have been
made.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24011, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Order 73-5, § 296-24-24011, filed 5/9/73 and Order 73-4, § 296-24-24011, filed 5/7/73.]

WAC 296-24-24013 Rope inspection.

(1) Running ropes You must perform a thorgh inspection of all ropes in use at least once a
month and keep a full written, dated, and signed report of rope condition on file where
readily available. All inspections must be performed by an appointed or authorized person.
You must carefully notergy deterioration, resulting in appreciable loss of original strength,
such as described below, and makietermination as to whether further use of the rope
would constitute a safety hazard:

(@) Reduction of rope diameter below nominal diameter due $odbsore support,
internal, or external corrosion or wear of outside wires.

(b) A number of broken outside wires and the degree of distribution of concentration of
such broken wires.

(c) Worn outside wires.
(d) Corroded or broken wires at end connections.
(e) Corroded, cracked, bent, worn, or improperly applied end connections.
(H Severe kinking, crushing, cutting, or unstranding.
(2) Other ropes

(@) Heavy wear and/or broken wires may occur in sections in contact with equalizer
sheaves or other sheavdsere rope travel is limited, or with saddles. You must take
particular care to inspect ropes at these locations.

(b) You must give a thorough inspection of all rope which has been idle for a period of a
month or more due to shut down or storage of a avanvehich it is installed before it
is placed in service. This inspection must be for all types of deterioration and must be
performed by an appointed or authorized person whose approval is required for further
use of the rope. You must make a writted dated report of the rope condition
available.

(c) You must take particular care in the inspection of nonrotating rope.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24013, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Order 73-5, § 296-24-24013, filed 5/9/73 and Order 73-4, § 296-24-24013, filed 5/7/73.]
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WAC 296-24-24015 Handling the load.

(1) Size of load

(&) You must not load any crane beyond the rated load, except for test purposes as
provided in WAC 29624-24009.

(b) When loads which are limited by structural competence rather than by stability are to
be handled, you must ascertain that the weight of the load has been determined within
plus or minus 10% before it is lifted.

(2) Attaching the load.
(@) You must ensure that the hoist rope is not wrapped around the load.

(b) You must ensure that the load is attached to the hook by means of slings or other
approved devices.

(3) Moving the load.
(@) The employer must ensure that:
() The cane is level and where necessary blocked properly.

(i) The load is well secured and properly balanced in the sling or lifting device
before it is lifted more than a few inches.

(b) Before starting to hoist, you must note the following conditions:
() Hoist rope must not be kinked.
(i)  Multiple part lines must not be twisted around each other.
(i) The hook must be brought over the load in such a manner as to prevent swinging.

(iv) If there is a slack rope condition, it should be determined that thésrppeperly
seated on the drum and in the sheaves.

(c) During hoisting you must take care that:
() There is no sudden acceleration or deceleration of the moving load.
(i) The load does not contact any obstructions.

(d) You must ensure that side loadirfgobooms is limited to freely suspended loads. You
must not use cranes for dragging loads sideways.

(e) You must not do any hoisting, lowering, swinging, or traveling while anyone is on the
load or hook.

(H  The operator should avoid carrying loads ovepbe

(g) On truck mounted cranes, you must natdify loads over the front area except as
approved by the crane manufacturer.

(h) The operator must test the brakes each time a load approaching the rated load is
handled by raising it a few inches and lgjpy the brakes.
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(i)

0)
(k)

()

(m)

(n)

(0)
(p)

(@)

()

You must use outriggers when the load to be handled at that particular radius exceeds
the rated load without outriggers as given by the manufacturer for that crane. Where
floats are used they must be securely attached to the ensrigg/ood blocks used to
support outriggers must:

() Be strong enough to prevent crushing.
(i) Be free from defects.
(i) Be of sufficient width and length to prevent shifting or toppling under load.

You must not lower either the load or the boaetoty the point where less than two
full wraps of rope remain on their respective drums.

Before lifting loads with locomotive cranes without using outriggers, you must apply
means to prevent the load from being carried by the truck springs.

When twoor more cranes are used to lift one load, one designated person must be
responsible for the operation. The designated person must be required to analyze the
operation and instruct all personnel involved in the proper positioning, rigging of the
load, andhe movements to be made.

In transit you must exercise the following additional precautions:
() The boom must be carried in line with the direction of motion.

(i) The superstructure must be secured against rotation, except when negotiating
turns whe there is an operator in the cab or the boom is supported on a dolly.

(i) The empty hook must be lashed or otherwise restrained so that it cannot swing
freely.

Before traveling a crane with load, a designated person must be responsible for
determinng and controlling safety. Decisions such as position of load, boom location,
ground support, travel route, and speed of movement must be in accord with their
determinations.

You must not travel a crane with or without load with the boom so higiit thaly
bounce back over the cab.

When rotating the crane, you must avoid sudden starts and stops. You must ensure that
rotational speed is such that the load does not swing out beyond the radii at which it can
be controlled. You must use a tag otnast line when rotation of the load is

hazardous.

When a crane is to be operated at a fixed radius, you must engage thledistqoaw!
or other positive locking device.

You must ensure that ropes are not be handled on a winch head withowvifredige
of the operator.

While a winch head is being used, the operator must be within convenient reach of the
power unit control lever.
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(4) Holding the load.

(&) The operator must not be permitted to leave the control position while the load is
suspeaded.

(b) No person should be permitted to stand or pass under a load on the hook.

(c) If the load must remain suspended for any considerable length of time, the operator
must hold the drum from rotating in the lowering direction by activating the positive
controllable means of the operator's station.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24015, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), § 296-24-24015, filed 7/20/94, effective 9/20/94;
Order 73-5, § 296-24-24015, filed 5/9/73 and Order 73-4, § 296-24-24015, filed 5/7/73.]

WAC 296-24-24017 Other requirements.

(1) Rail clamps. You must ensure that rail clamps are not used as a meassraining tipping
of a locomotive crane.

(2) Ballast or counterweight You must ensure that cranes are not be operated without the full
amount of any ballast or counterweight in place as specified by the maker, but truck cranes
that have dropped the badk or counterweight may be operated temporarily with special care
and only for light loads without full ballast or counterweight in place. The ballast or
counterweight in place specified by the manufacturer must not be exceeded.

(3) Cabs
(@) You must sbre necessary clothing and personal belongings in such a manner as to not
interfere with access or operation.

(b) You must store tools, oil cans, waste, extra fuses, and other necessary articles in the
tool box, and they must not be permitted to lie ldosa about the cab.

(4) Refueling.

(@) You must ensure that refueling with small portable containers is done with an approved
safety type can equipped with an automatic closing cap and flame arrester. Refer to
WAC 29624-58501for definition of approved.

(b) You must not refuel machines with the engine running.
(5) Fire extinguishers

(@ You must keep a carbon dioxide, dry chemical, or equivalent fire extinguisher in the
cab or vicinity of the crane.

(b) You must familiarize operating and maintenanceq@anel with the use and care of the
fire extinguishers provided.

(6) Swinging locomotive cranes You must ensure that a locomotive crane is not swung into a
position where railway cars on an adjacent track might strike it, until it has been ascertained
that cars are not being moved on the adjacent track and proper flag protection has been
established.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24017, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Chapter 49.17 RCW. 88-23-054 (Order 88-25), § 296-24-24017, filed 11/14/88; Order 73-5, §
296-24-24017, filed 5/9/73 and Order 73-4, § 296-24-24017, filed 5/7/73.]
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WAC 296-24-24019 Operating near overhead electric power lines.

(1) For operationsear overhead electric lines see chapter2D@/AC Part L.

(2) Boom guards Cagetype boom guards, insulating links, or proximity warning devices may
be used on cranes, but the use of such devices must not operate to alter the requirements of
(1) of this section.

(3) Notification. Before the commencement of operations near electrical lines, you must notify
the owners of the lines or their authorized representative notified and provide them with all
pertinent information. You must request the cooperaifdhe owner.

(4) Overhead wires You must consider any overhead wire to be an energized line unless and
until the person owning such line or the electrical utility authorities indicate that it is not an
energized line.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24019, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Chapter 49.17 RCW. 91-24-017 (Order 91-07), § 296-24-24019, filed 11/22/91, effective
12/24/91; Order 73-5, § 296-24-24019, filed 5/9/73 and Order 73-4, § 296-24-24019, filed 5/7/73.]

WAC 296-24-245 Derricks.

[Order 73-5, § 296-24-245, filed 5/9/73 and Order 73-4, § 296-24-245, filed 5/7/73.]

You must meet the in this section
Definitions WAC 296-24-24501
General requirements WAC 296-24-24503
Load ratings WAC 296-24-24505
Inspection WAC 296-24-24507
Testing WAC 296-24-24509
Maintenance WAC 296-24-24511

Rope inspection WAC 296-24-24513
Operations of derricks WAC 296-24-24515
Handling the load WAC 296-24-24517
Other requirements WAC 296-24-24519
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WAC 296-24-24501 Definitions.

A-Frame derrick. A derrick in which the boom is hinged from a cross merhbveen the

bottom ends of two upright members spread apart at the lower ends and jointed at the top; the
boom point secured to the junction of the side members, and the side members are braced or
guyed from this junction point.

A-FRAME
ANSI. The Amerian National Standards Institute.

Appointed. Assigned specific responsibilities by the employer or the employer's representative.

Basket derrick. A derrick without a boom, similar to a gin pole with its base supported by ropes
attached to corner postsather parts of the structure. The base is at a lower elevation than its
supports. The location of the base of a basket derrick can be changed by varying the length of the
rope supports. The top of the pole is secured with multiple reeved guys to pdstiop df the

pole to the desired location by varying the length of the upper guy linesoddes raised and

lowered by ropes through a sheave or block secured to the top of the pole.
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BASKET

Boom. A timber or metal section or strut, pivoted or hidge the heel (lower end) at a location
fixed in height on a frame or mast or vertical member, and with its point (upper end) supported
by chains, ropes, or rods to the upper end of the frame mast, or vertical member. A rope for
raising and lowering the &al is reeved through sheaves or a block at the boom point. The length
of the boonmustbe taken as the straight line distance between the axis of the foot pin and the
axis of the boom point sheave pin, or where used, the axis of the upper load blockeattach

pin.

Boom harness The block and sheave arrangement on the boom point to which the topping lift
cable is reeved for lowering and raising the boom.

Boom point. Is outward end of the top section of the boom.
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Breast derrick. A derrick without boom. fie mast consists of two side members spread farther
apart at the base than at the top and tied together at top and bottom by rigid members. The mast
is prevented from tipping forward by guys connected to its top. The load is raised and lowered by
ropes though a sheave or block secured to the top crosspiece.

.4
i
)
5

‘e ©Oarsun

BREAST
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Chicago boom derrick A boom which is attached to a structure, and outside upright member
of the structure serving as the mast, and the boom being stepped in a fixed socket clamped to the
upright. The derrick is complete with load, boom, and boom point swing line falls.

1L

A

CHICAGO BOOM

Derrick. An apparatus consisting of a mast or equivalent member held at the head by guys or
braces, with or without a boom, for use with a hoistmeghanism iad operating ropes.

Derrick bullwheel. A horizontal ring or wheel, fastened to the foot of a derrick, for the purpose
of turning the derrick by means of ropes leading from this wheel to a powered drum.

Designated Selected or assigned by the employeemoployer's representative as being
gualified to perform specific duties.

Eye. loop formed at the end of a rope by securing the dead end to the live end at the base of the
loop.
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Fiddle block. A block consisting of two sheaves in the same plane helthoe by the same
cheek plates.

Foot bearing or foot block (sill block). The lower support on which the mast rotates.

Gin pole derrick. A derrick without a boom. Its guys are so arranged from its top as to permit
leaning the mast in any direction. Thedaa raised and lowered by ropes reeved through
sheaves or blocks at the top of the mast.

s i

GIN POLE
Gudgeon pin A pin connecting the mast cap to the mast allowing rotation of the mast.
Guy. A rope used to steady or secure the mast or other memberdeshed position.

Guy derrick. A fixed derrick consisting of a mast capable of being rotated, supported in a
vertical position by guys, and a boom whose bottom end is hinged or pivoted to move in a
vertical plane with a reeved rope between the hedueaiiast and the boom point for raising

and lowering the boom, and a reeved rope from the boom point for raising and lowering the load.
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GUY
Load block, lower. The assembly of sheaves, pins, and frame suspended by the hoisting rope.
Load block, upper. The assembly of sheaves, pins, and frame suspended from the boom.

Load, working. The external load, in pounds, applied to the derrick, including the weight of
load attaching equipment such as load blocks, shackles, and slings.

Mast. The upright member dhe derrick.

Mast cap (spider) The fitting at the top of the mast to which the guys are connected.
Reeving A rope system in which the rope travels around drums and sheaves.

Rope Refers to wire rope unless otherwise specified.

Safety hook A hook with a latch to prevent slings or load from accidentally slipping off the
hook.

Shearleg derrick A derrick without a boom and similar to a breast derritke mast, wide at

the bottom and narrow at the top, is hinged at the bottom and has its top sgcauradlbple

reeved guy to permit handling loads at various radii by means of load tackle suspended from the
mast top.

Side loading A load applied at an angle to the vertical plane of the boom.

Sill. A member connecting the foot block and stiffleg eonember connecting the lower ends of
a double member mast.

Standby derrick. A derrick not in regular service which is used occasionally or intermittently
as required.
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Stiff leg. A rigid member supporting the mast at the head.

Stiffleg derrick. A derricksimilar to a guy derrick except that the mast is supported or held in
place by two or more stiff members, called stifflegs, which are capable of resisting either tensile
or compressive forcesSills are generally provided to connect the lower ends dfttfikegs to

the foot of the mast.

STIFF LEG

Swing. Rotation of the mast and/or boom for movements of loads in a horizontal direction about
the axis or rotation.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24501, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-24501, filed 5/9/73 and Order 73-4, § 296-24-24501, filed 5/7/73.]
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WAC 296-24-24503 General requirements.

(1) Application. This section applies to guy, stiffleg, basket, bremstpole, Chicago boom
and Aframe derricks of the stationary type, capable of handling loads at variable reaches and
powered by hoists through systems of rope reeving, used to perform lifting hook work, single
or multiple line bucket work, grab, grappssd magnet work. Derricks may be permanently
installed for temporary use as in construction work. The requirements of this section also
apply to any modification of these types which retain their fundamental features, except for
floating derricks.

(2) New and existing equipment You must ensure that all new derricks constructed and
installed on or after the effective date of these standards meet the design specifications of the
AAmeri can National Standards | ns19i6t9utoe, Saf
Derricks constructed prior to the effective date of these standards should be modified to
conform to these design specifications by December 31, 1973 unless it can be shown that the
derrick cannot feasibly or economically be altered and that thieldsubstantially complies
with the requirements of this section.

(@ You must mark operating controls or post an explanation of the controls in full view of
the operator.

(b) You must ensure the radius or boom angle indicator has been installed anesl ar
derricks having a movable working boom shall have a radius or boom This must be
located where the operator can readily read it from the normal operating position.

(c) Top of the boom painted. You must ensure that the top six feet of the babrarer |
painted bright yellow.

3 Designated personnel You must ensure that only designated personnel are permitted to

operate a derrick covered by this section.
[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24503, filed 12/01/2015, effective

01/05/2016. Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), § 296-24-24503, filed 7/20/94, effective 9/20/94;
Order 76-6, § 296-24-24503, filed 3/1/76; Order 73-5, § 296-24-24503, filed 5/9/73 and Order 73-4, § 296-24-24503, filed 5/7/73.]

WAC 296-24-24505 Load ratings.

(1) Rated load marking. You must provide a substantial, durable, and clearly legible rating
chart with each derrick and securely affixed where it is visible to personnel resptnsible
the safe operation of the equipment for permanently installed derricks with fixed lengths of
boom, guy, and mast. The chart must include the following data:

(@ Manufacturer's approved load ratings at corresponding ranges of boom angle or
operating adii.

(b) Specific lengths of components on which the load ratings are based.

(c) Required parts for hoist reeving. Size and construction of rope may be shown either on
the rating chart or in the operating manual.
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(2) Nonpermanent installations You mus provide sufficient information from which capacity
charts can be prepared for the particular installation for nonpermanent installations. The
capacity charts must be located at the derricks or the job site office.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24505, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-24505, filed 5/9/73 and Order 73-4, § 296-24-24505, filed 5/7/73.]

WAC 296-24-24507 Inspection.

(1) Inspection classification

(@) Prior to initial use you must inspect all new and altered derricks to ensure compliance
with the provisions of these standards.

(b) Inspection procedure for derricks in regular service is divided into two general
classifications based upon the intervalg/ich inspection should be performed. The
intervals in turn are dependent upon the nature of the critical components of the derrick
and the degree of their exposure to wear, deterioration, or malfunction. The two
general classifications are herein desited as frequent and periodic with respective
intervals between inspections as defined below:

(i)  Frequent inspectiondaily to monthly intervals.

(i)  Periodic inspection One to 12month intervals, or as specified by the
manufacturer.

(2) Frequentinspection You must inspect items such as the following for defects at intervals
as defined in (1)(b)(i) of this section or as specifically indicated, including observation during
operation for any defects which might appear between regular inspectionsnust
carefully examine deficiencies for any safety hazard.

(@ All control mechanisms: Inspect daily for adjustment, wear, and lubrication.
(b) All chords and lacing: Inspect daily, visually.

(c) Tension in guys: Daily.

(d) Plumb of the mast.

(e) Deterioration or leakage in air or hydraulic systems: Daily.

() Derrick hooks for deformations or cracks; for hooks with cracks or having more than
15% in excess of normal throat opening or more thaviiét from the plane of the
unbent hook, refer to WA96:24-24511 (3)(c).

() Rope reeving; visual inspection for noncompliance with derrick manufacturer's
recommendations.

(h) Hoist brakes, clutches, and operating levers: Check daily for proper functioning before
beginning operations.

() Electrical appatus for malfunctioning, signs of excessive deterioration, dirt, and
moisture accumulation.
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(3) Periodic inspection

(@)

(b)

You must perform complete inspections of the derrick at intervals as generally
defined in (1)(b)(ii) of this section depending upandcttivity, severity of service,

and environment, or as specifically indicated below. These inspections must include
the requirements of (2) of this section and in addition, items such as the following.
You must carefully examine deficiencies and detaamwhether they constitute a

safety hazard:

(i)  Structural members for deformations, cracks, and corrosion.
(i) Bolts or rivets for tightness.

(i) Parts such as pins, bearings, shafts, gears, sheaves, drums, rollers, locking and
clamping devices, for veg, cracks, and distortion.

(iv) Gudgeon pin for cracks, wear, and distortion each time the derrick is to be
erected.

(v) Power plants for proper performance and compliance with applicable safety
requirements.

(vi) Hooks: Magnetic particle or other suitalorack detecting inspection should be
performed at least once each year.

Foundation or supports must be inspected for continued ability to sustain the imposed
loads.

(4) Derricks not in regular use

(@)

(b)

(©

You must inspect a derrick which has beenfidtea period of one month or more, but
less than 6 months, in conformance with requirements of (2) of this section and WAC
296-24-24513(2) before placing in service.

You must completely inspect a derrick which has been idle for a period of over 6
months in conformance with requirements of (2) and (3) of this section and WAC 296
24-24513(3) before placing in service.

Standby derricks must be inspected at least semiannually in accordance with
requirements of (2) of this section and WAC 29624513(3) Those exposed to
adverse environment should be inspected more frequently.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24507, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-24507, filed 5/9/73 and Order 73-4, § 296-24-24507, filed 5/7/73.]

WAC 296-24-24509 Testing.

(1) Operational tests Prior to initial use you must test all new and altered derricks to ensure
compliance with this section including the following functions:

(@)
(b)

Load hoisthg and lowering.
Boom up and down.

Part D, Page 51



Chapter 296-24 WAC Part D
General Safety and Health Standards Materials Handling and Storage. Including Cranes, Derricks, etc., and Rigging

(c) Swing.
(d) Operation of clutches and brakes of hoist.

(2)  Anchorages The appointed person must approve all anchorages by the appointed person.
Rock and hairpin anchorages may require special testing.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24509, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-24509, filed 5/9/73 and Order 73-4, § 296-24-24509, filed 5/7/73.]

WAC 296-24-24511 Maintenance.

(1) Preventive maintenance You must establish a preventive maintenance program based on
the derrick manufacturer's recommendations.

(2) Maintenance procedure

(a) Before adjustments and repairs are started on a derrick you must take the following
precautios:

()  You must arrange the derrick to be repaired so it will cause the least interference
with other equipment and operations in the area.

(i) You must engage all hoist drum dogs.

(i) You must lock the main or emergency switch in the open positian,efectric
hoist is used.

(iv) You must place warning or out of order signs on the derrick and hoist.

(v) You must make the repairs of booms or derricks either when the booms are
lowered and adequately supported or safely tied off.

(vi) You must set up good communication system between the hoist operator and
the appointed individual in charge of the derrick operations before any work on
the equipment is started.

(vii) Welding repairs must be approved by an appointed person.

(b) After adjustments and rejpmhave been made you must not operate the derrick until all
guards have been reinstalled, safety devices reactivated, and maintenance equipment
removed.

(3) Adjustments and repairs

(@ You must correct any unsafe conditions disclosed by inspectiorelmderation of the
derrick is resumed.

(b) You must maintain adjustmentsdosurecorrect functioning of components.

(c) You must provide repairs or replacements promptly as needed for safe operation. The
following are examples of conditions requiring@mpt repair or replacement:

(i) Hooks showing defects described in WAC 288624507 (2)(f) must be
discarded.

(i)  All critical parts which are cracked, broken, bent, or excessively worn.
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(i)  Pitted or burned electrical contacts should be correctecognigplacement and
in sets. Controller parts should be lubricated as recommended by the
manufacturer.

(iv) All replacement and repaired parts must have at least the original safety factor.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24511, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-24511, filed 5/9/73 and Order 73-4, § 296-24-24511, filed 5/7/73.]

WAC 296-24-24513 Rope inspection.

(1) Running ropes You must make a thorough inspectadrall ropes in use at least once a
month and a full written, dated, and signed report of rope condition kept on file where readily
available. You must carefully note any deterioration, resulting in appreciable loss of original
strength, such as describleelow, and make a determination as to whether further use of the
rope would constitute a safety hazard:

(@) Reduction of rope diameter below nominal diameter due to loss of core support,
internal or external corrosion, or wear of outside wires.

(b) A number of broken outside wires and the degree of distribution or concentration of
such broken wires.

(c) Worn outside wires.

(d) Corroded or broken wires at end connections.

(e) Corroded, cracked, bent, worn, or improperly applied end connections.
()  Severekinking, crushing, cutting, or unstranding.

(2) Idle ropes. You must ensure that all rope which has been idle for a period of a month or
more due tshut dowror storage of derrick on which it is installed is given a thorough
inspection before it is pladen service. This inspection must be for all types of
deterioration. You must make a written and dated report of the rope condition available.

(3) Nonrotating ropes. You must ensure that particular care is taken in the inspection of
nonrotating rope.

Note: Limited travel ropes. Heavy wear and/or broken wires may occur in
sections in contact with equalizer sheaves or other sheaves where r(
travel is limited, or with saddles. You must take particular care to ins
ropes at these locations.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24513 filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-24513, filed 5/9/73 and Order 73-4, § 296-24-24513, filed 5/7/73.]
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WAC 296-24-24515 Operations of derricks.

You must ensure thaedick operations directed only by the individual specifically designated
for that purpose.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24515, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-24515, filed 5/9/73 and Order 73-4, § 296-24-24515, filed 5/7/73.]

WAC 296-24-24517 Handling the load.

1)

()

3)

Size of load
(@ You must not load any derrick beyond the rated load.

(b) When loads approach the maximum ratihghe derrick, you must ascertain that the
weight of the load has been determined within plus or minus 10% before it is lifted.

Attaching the load.

(@ You must ensure that the hoist rope is not wrapped around the load.

(b) You must attach the load ke hook by means of slings or other suitable devices.
Moving the load.

(@ You must secure the load well and properly balance it in the sling or lifting device
before it is lifted more than a few inches.

(b) Before starting to hoist, you must note tbkkowing conditions:
()  You must ensure that the hoist rope shall not be kinked.
(i) You must ensure that multiple part lines are not be twisted around each other.

(i)  You must bring the hook over the load in such a manner as to prevent swinging.

(iv) If there is a slack rope condition, you should determine that the rope is properly
seated on the drum and in the sheaves.

(c) During hoisting, you must take care that:
(i) Thereis no sudden acceleration or deceleration of the moving load.
(i) Load doesot contact any obstructions.

(d) You must not use a derrick for side loading except when specifically authorized by a

responsible person who has determined that the various structural components will not

be overstressed.

(e) You must not to any hoistingpwering, or swinging while anyone is on the load or
hook.

(H The operator must avoid carrying loads over people.

(g) The operator must test the brakes each time a load approaching the rated load is
handled by raising it a few inches and applying th&dsa
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(h) You must not lower either the load or boom below the point where less than two full
wraps of rope remain on their respective drums.

()  When rotating a derrick, you must avoid sudden starts and stops. You must ensure that
rotational speed is shchat the load does not swing out beyond the radius at which it
can be controlled.

() You must ensure that boom and hoisting rope systems are not twisted.
(4) Holding the load.

(@) You must not allow the operator to leave the control position while#ukis
suspended.

(b) You should not permit people to stand or pass under a load on the hook.

(c) If the load must remain suspended for any considerable length of time, you must use a
dog, or pawl and ratchet, or other equivalent means, rather thankbealmae, to hold
the load.

(5) Use of winch heads

(&) You must not handle ropes on a winch head without the knowledge of the operator.

(b) While a winch head is being used, the operator must be within convenient reach of the
power unit control lever.

(6) Securing boom You must ensure that dogs, pawls, or other positive holding mechanism on
the hoist are engaged. When not in use, you must:

(@) Lay the derrick boom down;

(b) Secure the derrick boom to a stationary member, as nearly under the headbés poss
by attachment of a sling to the load block; or

(c) Hoist the derrick boom to a vertical position and secured to the mast.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24517, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), § 296-24-24517, filed 7/20/94, effective 9/20/94;
Order 73-5, § 296-24-24517, filed 5/9/73 and Order 73-4, § 296-24-24517, filed 5/7/73.]

WAC 296-24-24519 Other requirements.

(1) Guards.

(@ You must ensure that exposed moving parts, such as gears, ropes, setscrews, projecting
keys, chains, chain sprockets, and reciprocating components, which constitute a hazard
under normal operating conditions are guarded.

(b) You must enste that guards are securely fastened.

(c) You must ensure that each guard is capable of supporting without permanent distortion,
the weight of a two hundrgabund person unless the guard is located where it is
impossible for a person to step on it.
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(2) Hooks.
(@ You must ensure hooks meet the manufacturer's recommendations and shall not be
overloaded.

(b) You must use safety latch type hooks or you must mouse the hooks.
(3) Fire extinguishers

(& You must keep a carbon dioxide, dry chemical, or equivékenextinguisher in the
immediate vicinity of the derrick.

(b) Operating and maintenance personnel must be familiar with the use and care of the fire
extinguishers proved.

(4) Refueling.

(@ You must do refueling with portable containers using appresésty type containers
equipped with automatic closing spout and flame arrester. Refer to WAZ4296
58501(19) for definition of approved.

(b) You must not refuel machines with the engine running.

(5) Operating near electric powerlines For operations @& overhead electric lines see chapter
29624 WACPart L.

(6) Cab or operating enclosure

(@) You must store necessary clothing and personal belongings in such a manner as to not
interfere with access or operation.

(b) You must store tools, oilcans, wasgira fuses, and other necessary articles in the
toolbox, and you must not permit them to lie loose in or about the cab or operating
enclosure.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-24519, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Chapter 49.17 RCW. 91-24-017 (Order 91-07), § 296-24-24519, filed 11/22/91, effective
12/24/91; 88-23-054 (Order 88-25), § 296-24-24519, filed 11/14/88. Statutory Authority: RCW 49.17.040, 49.17.150, and
49.17.240. 79-08-115 (Order 79-9), § 296-24-24519, filed 7/31/79; Order 73-5, § 296-24-24519, filed 5/9/73 and Order 73-4, § 296-
24-24519, filed 5/7/73.]

WAC 296-24-2 9 3A0 Af r ame s

(1) You must ensure that all ftze ledpth rasd cdnditiontdi Ao f r
sustain the maximum contemplated loads.

2 You must ensure that AA0 frame ti-quareer s are
the | ength of the AAO0 frame from each end.
spreaders Bracing materi al must be not | ess t he
frame timbers.

(3) You must use tie rods (staybolts) of not lessthan™/18 e di amet er of the m
timbers. You must place tie rods directly above the uppeadpr and directly below the
lower spreader. Ends of bolts must be secured at each end with malleable washers and nuts.
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4 You

must securely

anchor

t he

frames in piniortype sockets. You must seely anchor pinion bases.

(5) You must ensure that guy lines are of sufficient strength to carry the load imposed upon them

and they must be securely fastened in place.
[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-293, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-293, filed 5/9/73 and Order 73-4, § 296-24-293, filed 5/7/73.]

WAC 296-24-294 Rigging.

[Order 73-5, § 296-24-294, filed 5/9/73 and Order 73-4, § 296-24-294, filed 5/7/73.]

base

Youmustmeet the requ in this section
Wire rope WAC 296-24-29401
Hemp rope WAC 296-24-29403

Hemp and wire rope slings

WAC 296-24-29405

Guys

WAC 296-24-29407

Thimbles

WAC 296-24-29409

Blocks and falls

WAC 296-24-29411

Chains and cables

WAC 296-24-29413

Slings

WAC 296-24-29415

Definitions

WAC 296-24-29417

Safe operating practices

WAC 296-24-29419

Inspections

WAC 296-24-29421

Alloy steel chain slings

WAC 296-24-29423

Wire rope slings

WAC 296-24-29425

Metal mesh slings

WAC 296-24-29427

Natural and synthetic fiber rope slings

WAC 296-24-29429

Synthetic web slings

WAC 296-24-29431

WAC 296-24-29401 Wire rope.

of

(1) Safe loads Whenever used in connection with work, employment, odicunsaor uses to
which these standards are applicable, you must not subject wire rope to loads in excess of

1/5th the breaking load as given in the schedule of the cable manufacturer. Except as

required in standard for material hoists.

(2) Condemned Youmust discontinue use of cables when they deteriorate through rust, wear,
broken wires, undue strain or other conditions to the extent of 15% of their original strength.
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(3) Straps and ribbons You must not use the strap or steel ribbon type of caliein
suspension of scaffolding.

(4) Inspections You must perform inspection of all wire rope in use at least monthly, and all
wire rope must be inspected before put into use.

(5) Fastening You must adhere to the following methods of fastening andhattpwire rope:

(&) Sockets. The end of wire rope to be set into socket fittings held securely with molten
babbitt or zinc (not lead). The wires of the cable must be frayed out and each wire bent
toward the outside of socket, so that the end of eachpvajects well into the depth of
the socket. This method of fastening cables should be left in the hands of experienced
workers in this kind of work.

(b) Wrapping. Thimbles spliced into rope and the splice securely wrapped.

(c) Bolted. Thimbles inserteaind held in place by at least a 3 bolt clamp or{3oll
clips. Clamps must be of standard size for the sizes of the cable in use.

(d) Lashing. Fortemporary work, ¥passing rope at least twice around large object such
as a post, avoiding sharp poiatgd carrying the end back several feet and securing it
by clamps, clips or lashing to the cable.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-29401, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), § 296-24-29401, filed 7/20/94, effective 9/20/94;
Order 76-29, § 296-24-29401, filed 9/30/76; Order 73-5, § 296-24-29401, filed 5/9/73 and Order 73-4, § 296-24-29401, filed 5/7/73.]

WAC 296-24-29403 Hemp rope.

(1)
)

3)
(4)

()

(6)
(7)

Quality. Whenever hemp rope is used it must be first grade long fiber Manila hemp rope.

Strength. You must ensure that rope is not be used to support loads in excess of those given
in table for hemp and Manila rope.

Lashed You must mke sure that supportingpesare double lashed at each point of
suspension.

Pads You must ensure that where supporting ropes are brought over sharp corners of steel,
stone, or other material liable to cut the rope, or are in any other way sulgjesmn, they

are protected at such points by the use of bagging, wooden blocks or other protective
padding.

Knot ends. You must ensure that rope knots have their loose and free ends lashed to the
standing part in order to prevent their becomingedint
Inspection. You must inspect all ropes before used.

Defective rope You must condemn and destroy rope that is badly frayed, rotted, exposed to
the action of acid or caustic, or otherwise defective and unsafe, to avoid all possibility of
future use by mistake.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-29403, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-29403, filed 5/9/73 and Order 73-4, § 296-24-29403, filed 5/7/73.]
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WAC 296-24-29405 Hemp and wire rope slings.

(1) Inspection. You must inspect all rope slings thoroughly and regularly at intervals of not
more than one month, and when not in use, must be stored in a dry place.

(2) Pads You must protect rope slings withdsaor blocks when wrapped around sharp edges
of structural shapes, casting, etc.

(3) Slip-noose You must not use slings in single strand-sljpse form.
(4) Acids. You must not use hemp rope as slings for handling objects contaminated with acid.

(5) How attached You must ensure haxrdpes (guidegopes) are not attached to slings but to
hoisting tackle, or (only when necessary) attached to the object handled.

(6) Strength. You must ensure that all slings are of sufficient strength for handling tlosechp
loads. See tables given for hemp and wire ropes.

(7) Double slings You must sedouble slings on all horizontal loads over twelve feet in length,
and the distance between the points where slings are attached must be sufficient to prevent
the load fom tipping up endwise.

(8) Spreaders You must use spreaders where there i
slipping together.

(9) DefectiveDestroyed You must destroy defective and unsafe slings in order to avoid
possibility of their being used byistake.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-29405, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-29405, filed 5/9/73 and Order 73-4, § 296-24-29405, filed 5/7/73.]

WAC 296-24-29407 Guys.

You must ensure thaug wires and ropes are of sufficient strength to carry the load imposed upon
them and that they are securely fastened in place.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-29407, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-29407, filed 5/9/73 and Order 73-4, § 296-24-29407, filed 5/7/73.]

WAC 296-24-29409 Thimbles.

Wherever rope is permanently fastened by a single wrap to a metal object less in diameter or
shortest measurement than three times the diameter of the rope, you must insert a galvanized
thimble (of size intended for the rope) between the object and the loop of the rope.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-29409, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-29409, filed 5/9/73 and Order 73-4, § 296-24-29409, filed 5/7/73.]
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WAC 296-24-29411 Blocks and falls.

You must carefully inspect blocks and falls before being used. "est ensure that blocks are of
substantial construction and maintained in good condition while in use. You must ensure that
blocks fit the sizes of ropes they carry and do not chafe or abrade the ropes running through them.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-29411, filed 12/01/2015, effective
01/05/2016. Order 73-5, § 296-24-29411, filed 5/9/73 and Order 73-4, § 296-24-29411, filed 5/7/73.]

WAC 296-24-29413 Chains and cables.

(1) You must disard any three foot length ofah if at any time it is found to have stretched
1/39%the length of a link.

(2) You must not place bolts or nails between two links to shorten chains.

(3) You must not splice broken chains by inserting a bolt between tkgwith the heads of the
bolt and the nut sustaining the load, or pass one link through another and insert a bolt or nalil
to hold it.

(4) You must ensure that annealing of chains is done in properly equipped annealing furnaces
and under the direct supelais of a competent person thoroughly versed in heat treating
whenever annealing of chains is attempted.

(5) You must periodically inspect cables. You must file a copy of the report of the inspections of
each running cable in a place readily accessildlegtadepartment, or authorized
representative.
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STANDARD HAND SIGNALS FOR CRANES,

CRAWLER, LOCOMOTIVE, AND TRUCK CRANES

HOIST. With forearm vertical,
forefinger pointing up, move
hand in small horizontal circle.

LOWER. With arm extended
downward, forefinger pointing
down, move hand in small
horizontal circles.

USE MAIN HOIST. Tap fist
on head; then use regular
signals

USE WHIPLINE. (Auxiliary
Hoist). Tap elbow with one
hand; then use regular signals.

RAISE BOOM. Arm extended,
fingers closed, thumb pointing
upward.

LOWER BOOM. Arm extended,
fingers closed, thumb pointing
downward.

MOVE SLOWLY. Use one hand
to give any motion signal and
place other hand motionless in
front of hand giving the motion
signal. (Hoist slowly shown as
example.)

RAISE THE BOOM AND LOWER
THE LOAD. With arm extended,
thumb pointing up, flex fingers
in and out as long as load
movement is desired.

-

23y

LOWER THE BOOM AND RAISE
THE LOAD. With arm extended,
thumb pointing down, flex
fingers in and out as long load
movement is desired.

SWING. Arm extended, point
with finger in direction of swing
of boom.

STOP. Arm extended, palm
down, hold position rigidly.

EMERGENCY STOP. Arm
extended, palm down, move
hand rapidly right and left.

TRAVEL. Arm extended forward,
hand open and slightly raised,
make pushing motion in
direction of travel.

DOG EVERYTHING. Clasp hands
in front of body.

TRAVEL (Both Tracks). Use both
fists in front of body, making a
circular motion about each other,
indicating direction of travel;
forward or backward. (For
crawler cranes only.)

TRAVEL (One Track). Lock the
track on side indicated by
raised fist. Travel opposite
track in direction indicated by
circular motion of other fist,
rotated vertically in front of
body. (For crawler cranes only.)

EXTEND BOOM (Telescoping
Booms). Both fists in front of
body with thumbs pointing
outward.

RETRACT BOOM (Telescoping
Booms). Both fists in front of
body with thumbs pointing
toward each other.

EXTEND BOOM (Telescoping
Boom). One Hand Signal. One
fist in front of chest with thumb
tapping chest.

RETRACT BOOM (Telescoping
Boom). One Hand Signal. One
fist in front of chest, thumb
pointing outward and heel of
fist tapping chest.
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1. You must not remove the load or the crane unless you understand the floor signal clearly.

2. You must e careful that the load de@ot swing to injure your hoedn man/woman or other
floorpersons; make certain they are in the clear.

3. When raising or lowering the loaghu mustsee that it will safely clear adjacent stockpiles or
machinery.

4.  You must rver pick up a load greatitran the capacity of your crane. In case of doubt, call

your foreperson.

You must mver do ANYTHING that is not safe.

You must cooperateith your hookon or floorperson. You and he/she are a team handling a

valuable piece of equipmehtever let itbecome a hazard.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-9413, filed 12/01/2015, effective

01/05/2016. Statutory Authority: RCW 49.17.040, 49.17.050, 49.17.240, chapters 43.22 and 42.30 RCW. 80-17-015 (Order 80-21), §
296-24-29413, filed 11/13/80; Order 73-5, § 296-24-29413, filed 5/9/73 and Order 73-4, § 296-24-29413, filed 5/7/73]

oo

WAC 296-24-29415 Slings.

This section applies to slings used in conjunction with other material handling equipnteet f
movement of material by hoisting, in employments covered by this chapter. The types of slings
covered are those made from alloy steel chain, wire rope, metal mesh, natural or synthetic fiber
rope (conventional three strand construction), and syotleb (nylon, polyester, and
polypropylene).

[Order 76-6, § 296-24-29415, filed 3/1/76.]

WAC 296-24-29417 Definitions.

Angle of loading The inclination of a leg or branch of a sling measured from the horizontal or
vertical plane as shown in Fig-® Provided,That an angle of loading of five °or less from the
vertical may be considered a vertical angle of loading.

Basket hitch. A sling configuration whereby the sling is passed under the load and has both ends,
end attachments, eyes or handles omtitk or a single master link.
Braided wire rope. A wire rope formed by plaiting component wire ropes.

Bridle wire rope sling. A sling composed of multiple wire rope legs with the top ends gathered in
a fitting that goes over the lifting hook.

Cable laid endless slingmechanical joint. A wire rope sling made endless by joining the ends of
a single length of cable laid rope with one or more metallic fittings.

Cable laid grommethand tucked An endless wire rope sling made from one length of rope
wrappedsix times around a core formed by hand tucking the ends of the rope inside the six wraps.
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Cable laid rope A wire rope composed of six wire ropes wrapped around a fiber or wire rope
core.

Cable laid rope slingmechanical joint. A wire rope sling made &m a cable laid rope with eyes
fabricated by pressing or swagging one or more metal sleeves over the rope junction.

Choker hitch. A sling configuration with one end of the sling passing under the load and through
an end attachment, handle or eye on theragnd of the sling.

Coating. An elastomer or other suitable material applied to a sling or to a sling component to
impart desirable properties.

Cross rod. A wire used to join spirals of metal mesh to form a complete fabric. (See-Biy. D

Designated Selected or assigned by the employer or the employer's representative as being
qualified to perform specific duties.

Equivalent entity. A person or organization (including an employer) which, by possession of
equipment, technical knowledge and skillsn erform with equal competence the same repairs
and tests as the person or organization with which it is equated.

Fabric (metal mesh) The flexible portion of a metal mesh sling consisting of a series of
transverse coils and cross rods.

Female handle (boker). A handle with a handle eye and a slot of such dimension as to permit
passage of a male handle thereby allowing the use of a metal mesh sling in a choker hitch. (See
Fig. D-1.)

Handle. A terminal fitting to which metal mesh fabric is attacheSed Fig. D1.)

Handle eye An opening in a handle of a metal mesh sling shaped to accept a hook, shackle or
other lifting device. (See Fig.-D.)

Hitch. A sling configuration whereby the sling is fastened to an object or load, either directly to it
or aound it.

Link . A single ring of a chain.
Male handle (triangle). A handle with a handle eye.

Master coupling link. An alloy steel welded coupling link used as an intermediate link to join
alloy steel chain to master links. (See Fig3.p

Master link or gathering ring. A forged or welded steel link used to support all members (legs)
of an alloy steel chain sling or wire rope sling. (See F§.)D

Mechanical coupling link. A nonwelded, mechanically closed steel link used to attach master
links, hools, etc., to alloy steel chain.

Proof load. The load applied in performance of a proof test.

Proof test A nondestructive tension test performed by the sling manufacturer or an equivalent
entity to verify construction and workmanship of a sling.

Rated cagcity or working load limit. The maximum working load permitted by the provisions
of this section.
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Reach The effective length of an alloy steel chain sling measured from the top bearing surface of
the upper terminal component to the bottom bearingsaidf the lower terminal component.

Selvage edgeThe finished edge of synthetic webbing designed to prevent unraveling.
Sling. An assembly which connects the load to the material handling equipment.

Sling manufacturer. A person or organization thatsesnbles sling components into their final
form for sale to users.

Spiral. A single transverse coil that is the basic element from which metal mesh is fabricated.
(See Fig. B2.)

Strand laid endless slingmechanical joint. A wire rope sling made endlesm one length of
rope with the ends joined by one or more metallic fittings.

Strand laid grommet-hand tucked An endless wire rope sling made from one length of strand
wrapped six times around a core formed by hand tucking the ends of the strantthéesidle
wraps.

Strand laid rope. A wire rope made with strands (usually six or eight) wrapped around a fiber
core, wire strand core, or independent wire rope core (IWRC).

Vertical hitch. A method of supporting a load by a single, vertical part or légeo$ling. (See
Fig. D4.)

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-29417, filed 12/01/2015, effective
01/05/2016. Order 76-6, § 296-24-29417, filed 3/1/76.]

WAC 296-24-29419 Safe operating practices.

Whenever any sling is used, you must observe the following practices:

(1) You must not use slings that are damaged or defective.

(2) You must ensure slings are not shortened with knots or bolts or other makeshift devices.
(3) You must ensure that slingds are not kinked.

(4) Employers must not load a sling in excess of its recommended safe working load as
prescribed by the sling manufacturer on the identification markings permanently affixed to
the sling.

(5) You must balance the load of slings used rasket hitch to prevent slippage.

(6) You must securely attach slings to their loads.

(7) You must ensure that slings are padded or protected from the sharp edges of their loads.
(8) You must keep suspended loads clear of all obstructions.

(9) You must asure that all employees are kept clear of loads about to be lifted and of
suspended loads.

(10) You must ensure that hands or fingers are not placed between the sling and its load while the
sling is being tightened around the load.
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(11) You must not engge shock loading.
(12) You must not pull a sling from under a load when the load is resting on the sling.

(13) You must not use slings without affixed and legible identification markings.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-29419, filed 12/01/2015, effective
01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 12-24-071 (Order 12-20), § 296-24-29419, filed 12/04/12,
effective 01/04/13. Order 76-6, § 296-24-29419, filed 3/1/76.]

WAC 296-24-29421 Inspections.

Each day before being used, you must ensure that the sling and all fastenings and attachments are
inspected for damage or defects by a competent person designated by the employer. Additional
inspections must be performed ithgr sling use, where service conditions warrant. You must
immediately remove damaged or defective slings from service.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-29421, filed 12/01/2015, effective
01/05/2016. Order 76-6, § 296-24-29421, filed 3/1/76.]

WAC 296-24-29423 Alloy steel chain slings.

(1) Sling identification. You must ensure that alloy steel chain slings have permanently affixed
durable identification stating size, grade, rated capacityeawhr

(2) Attachments.

(@) You must ensure that hooks, rings, oblong links, pear shaped links, welded or
mechanical coupling links or other attachments have a rated capacity at least equal to
that of the alloy steel chain with which they are used or yaat mat use the sling in
excess of the rated capacity of the weakest component.

(b) You must not use the makeshift links or fasteners formed from bolts or rods, or other
such attachments.

(3) Inspections

(@ In addition to the inspection required by WAGE224-29421, you must perform a
thorough periodic inspection of alloy steel chain slings in use on a regular basis, to be
determined on the basis of:

(i) Frequency of sling use;
(i)  Severity of service conditions;
(i) Nature of lifts being made; and

(iv) Experience gained on the service life of slings used in similar circumstances.
Such inspections must in no event be at intervals greater than once every 12
months.

(b) You must make and maintain a record of the most recent month in which each alloy
steelchain sling was thoroughly inspected, and you must make such record available
for examination.

Part D, Page 65



Chapter 296-24 WAC Part D
General Safety and Health Standards Materials Handling and Storage. Including Cranes, Derricks, etc., and Rigging

(c) The thorough inspection of alloy steel chain slings must be performed by a competent
person designated by the employer, and must include a thoroughimspecivear,
defective welds, deformation and increase in length. Where such defects or
deterioration are present, you must immediately remove the sling from service.

(4) Proof testing You must ensure that before use, each new, repaired, or recatlditoy
steel chain sling, including all welded components in the sling assembly, is proof tested by
the sling manufacturer or equivalent entity, in accordance with paragraph 5.2 of the
American Society of Testing and Materials Specification AGSIANSIG61.21968). You
must retain a certificate of the proof test and shall make it available for examination.

(5) Safe operating temperatures You must permanently remove an alloy st@in sling
from service if it is heated above 1000°F. When exposedrtace temperatures in excess
of 600°F, employers must reduce the maximum working load limits permitted by the chain
manufacturer in accordance with the chain or sling manufacturer's recommendations.

(6) Repairing and reconditioning alloy steel chain shgs

(@ You must not use worn or damaged alloy steel chain slings or attachments until
repaired. When welding or heat testing is performed, you must use slings unless
repaired, reconditioned and proof tested by the sling manufacturer or an equivalent
enity.

(b) You must not use mechanical coupling links or low carbon steel repair links to repair
broken lengths of chain.

(7) Effects of wear If the chain size at any point of any links is less than that stated in Table D
1, you must ensure the sling isnmaved from service.

(8) Deformed attachments

(@) You must remove alloy steel chain sling with cracked or deformed master links,
coupling links or other components service.

(b) You must remove slings from service if hooks are cracked, have been opened more
than 15% of the normal throat opening measured at the narrowest point or twisted more
than 10 from the plane of the unbent hook.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-29423, filed 12/01/2015, effective
01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 12-24-071 (Order 12-20), § 296-24-29423, filed 12/04/12,
effective 01/04/13. Order 76-29, § 296-24-29423, filed 9/30/76; Order 76-6, § 296-24-29423, filed 3/1/76.]

WAC 296-24-29425 Wire rope slings.

(1) Sling use Youmust use only wire rope slings that have permanently affixed and legible
identification markings as prescribed by the manufacturer, and that indicate the
recommended safe working load for the type(s) of hitch(&s)l, the angle upon which it is
based, and the number of legs if more than one.

(2) Minimum sling lengths.

(@) You must ensure that cable laid and 6x19 and 6x37 slings have a minimum clear length
of wire rope 10 times the component rope diameter betwtiers sleeves or end
fittings.

Part D, Page 66



Chapter 296-24 WAC Part D
General Safety and Health Standards Materials Handling and Storage. Including Cranes, Derricks, etc., and Rigging

3)

(4)

()

(b) You must ensure that braided slings have a minimum clear length of wire rope 40 times
the component rope diameter between the loops or end fittings.

(c) Cable laid grommets, strand laid grommets and endless slingbavesa minimum
circumferential length of 96 times their body diameter.

Safe operating temperatures You must permanently remove fiber core wire rope slings of
all grades from service if they are exposed to temperatures in excesskof 20¥en

nonfiber core wire rope slings of any grade are used at temperatures abdverd@g€low

minus 60F, recommendations of the sling manufacturer regarding use at that temperature
must be followed.

End attachments

(@ You must perform welding of end attachme except covers to thimbles, prior to the
assembly of the sling.

(b) You must not use all welded end attachments unless proof tested by the manufacturer
or equivalent entity at twice their rated capacity prior to initial use. You must retain a
certificate of the proof test, and make it available for examination.

Removal from service You must immediately remove wire rope slings from service if any
of the following conditions are present:

(@) Ten randomly distributed broken wires in one rope lajiverbroken wires in one
strand in one rope lay.

(b) Wear or scraping of orthird the original diameter of outside individual wires.

(c) Kinking, crushing, bird caging or any other damage resulting in distortion of the wire
rope structure.

(d) Evidence bheat damage.
(e) End attachments that are cracked, deformed or worn.

(H Hooks that have been opened more than 15% of the normal throat opening measured at
the narrowest point or twisted more than &0m the plane of the unbent hook.

(g) Corrosion of he rope or end attachments.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), 8§ 296-24-29425, filed 12/01/2015, effective
01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 12-24-071 (Order 12-20), § 296-24-29425, filed 12/04/12,
effective 01/04/13. Statutory Authority: RCW 49.17.040, 49.17.150, and 49.17.240. 79-08-115 (Order 79-9), § 296-24-29425, filed
7/31/79; Order 76-6, § 296-24-29425, filed 3/1/76.]

WAC 296-24-29427 Metal mesh slings.

(1) Sling marking. You must ensure that each metal mesh has permanently affixed to it a
durable marking that states the rated capacity for vertical basket hitch and choker hitch
loadings.

(2) Handles You must ensure that handles have a rated capacitgttpal to the metal
fabric and exhibit no deformation after proof testing.
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(3) Attachments of handles to fabric You must ensure that the fabric and handles are joined
so that:

(@) The rated capacity of the sling is not reduced.
(b) The load is evenldistributed across the width of the fabric.
(c) Sharp edges will not damage the fabric.
(4) Sling coatings You must not apply coatings which diminish the rated capacity of a sling.

(5) Sling testing You must not use any new or repaired metal meshssiimgjuding handles,
unless proof tested by the manufacturer or equivalent entity at a minimufidfihes
their rated capacity. You must proof test elastomer impregnated slings before coating.

(6) Safe operating temperatures You may use mesh slingdich are not impregnated with
elastomers in a temperature range from minuk 20 plus 550F without decreasing the
working load limit. You may use metal mesh slings impregnated with polyvinyl chloride or
neoprene only in a temperature range from zéoglus 200F. For operations outside these
temperature ranges or for metal mesh slings impregnated with other materials, you must
follow the sling manufacturer's recommendations.

(7) Repairs.

(@) You must not use metal mesh slings which are repaidedsirepaired by a metal mesh
sling manufacturer or an equivalent entity.

(b) Once repaired, you must you must permanently mark or tag each sling, or a written
record maintained, to indicate the date and nature of the repairs and the person or
organizatiorthat performed the repairs. You must make records of repairs available for
examination.

(8) Removal from service You must immediately remove metal mesh slings from service if
any of the following conditions are present:

(@) A broken weld or broken bred joint along the sling edge.
(b) Reduction in wire diameter of 25% due to abrasion or 15% due to corrosion.
(c) Lack of flexibility due to distortion of the fabric.

(d) Distortion of the female handle so that the depth of the slot is increased more than
10%.
(e) Distortion of either handle so that the width of the eye is decreased more than 10%.

() A 15% reduction of the original cross sectional area of metal at any point around the
handle eye.
(g) Distortion of either handle out of its plane.
[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-29427, filed 12/01/2015, effective

01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 12-24-071 (Order 12-20), § 296-24-29427, filed 12/04/12,
effective 01/04/13. Order 76-6, § 296-24-29427, filed 3/1/76.]
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WAC 296-24-29429 Natural and synthetic fiber rope slings.

(1) Sling use

(@) Youmust use natural and synthetic fiber rope slings that have permanently affixed
and legible identification markinggating the rated capacity for the type(s) of
hitch(es) used and the angle upon which it is based, type of fiber material, and the
number of legs if more than one.

(b) You must ensure that fiber rope slings have a diameter of curvature meeting aéleast th
minimums specified in Figs.8 and D5.

(c) You must use slings not included in these tables only in accordance with the
manufacturer's recommendations.

(2) Safe operating temperatures.You may use natural and synthetic fiber rope slings, except
for wet frozen slings, in a temperature range from minu$ 20 plus 180F without
decreasing the working load limit. For operations outside this temperature range and for wet
frozen slings, you must follow the sling manufacturer's recommendations.

(3) Splicing. You must not use spliced fiber rope slings unless they have been spliced in
accordance with the following minimum requirements and in accordance with any additional
recommendations of the manufacturer:

(@ In manila rope, eye splices must consist déast three full tucks, and short splices
must consist of at least six full tucks, three on each side of the splice center line.

(b) In synthetic fiber rope, eye splices must consist of at least four full tucks, and short
splices must consist of at leasght full tucks, four on each side of the center line.

() You must not trim strand end tails flush with the surface of the rope immediately
adjacent to the full tucks. This applies to all types of fiber rope and both eye and short
splices. For fiber n@e under one inch in diameter, the tail shall project at least six rope
diameters beyond the last full tuck. For fiber rope one inch in diameter and larger, the
tail must project at least six inches beyond the last full tuck. Where a projecting tail
interferes with the use of the sling, you must taper and splice the tail into the body of
the rope using at least two additional tucks (which will require a tail length of
approximately six rope diameters beyond the last full tuck).

(d) You must ensure thatier rope slings have a minimum clear length of rope between
eye splices equal to 10 times the rope diameter.

() You must not use knots in lieu of splices.
(H You must not use clamps not designed specifically for fiber ropes for splicing.

(g) For all eyesplices, you must ensure that the eye is of such size to provide an included
angle of not greater than 6@t the splice when the eye is placed over the load or
support.

(4) End attachments You must not use fiber rope slings if end attachments in ¢onithcthe
rope have sharp edges or projections.
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()

(6)

Removal from service You must immediately remove natural and synthetic fiber rope
slings from service if any of the following conditions are present:

(@) Abnormal wear.

(b) Powdered fiber between stids.

(c) Broken or cut fibers.

(d) Variations in the size or roundness of strands.
(e) Discoloration or rotting.

() Distortion of hardware in the sling.

Repairs. You must only use fiber rope slings made from new rope. Use of repaired or
reconditione fiber rope slings is prohibited.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-29429, filed 12/01/2015, effective
01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 12-24-071 (Order 12-20), § 296-24-29429, filed 12/04/12,
effective 01/04/13. Order 76-6, § 296-24-29429, filed 3/1/76.]

WAC 296-24-29431 Synthetic web slings.

1)
)
3)

(4)

()

(6)

Sling identification. You must mark or code each sling to show the rated capacities for each
type of hitch ad type of synthetic web material.

Webbing. You must ensure that synthetic webbing is of uniform thickness and width and
selvage edges are not split from the webbing's width.

Fittings. Fittings must be:
(@) Of a minimum breaking strength equathat of the sling; and
(b) Free of all sharp edges that could in any way damage the webbing.

Attachment of end fittings to webbing and formation of eyes Stitching must be the only
method used to attach end fittings to webbing and to form eyesmdsiensure that the
thread is in an even pattern and contains a sufficient number of stitches to develop the full
breaking strength of the sling.

Environmental conditions. When synthetic web slings are used, you must take the
following precautions:

(@) You must not use nylon web slings where fumes, vapors, sprays, mists or liquids of
acids or phenolics are present.

(b) You must not use polyester and polypropylene web slings where fumes, vapors, sprays,
mists or liquids of caustics are present.

(¢) Youmust not use web slings with aluminum fittings where fumes, vapors, sprays, mists
or liquids of caustics are present.

Safe operating temperatures You must not use synthetic web slings of polyester and
nylon at temperatures in excess of F80You nmust not use polypropylene web slings at
temperatures in excess of 2B0
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(7) Repairs.
(@ You must not use synthetic web slings which are repaired unless repaired by a sling

(b)

(©)

manufacturer or an equivalent entity.

Each repaired sling must be proof tedbg the manufacturer or equivalent entity to
twice the rated capacity prior to its return to service. You must retain a certificate of
the proof test and make it available for examination.

You must not use slings, including webbing and fittings, twhiave been repaired in a
temporary manner.

(8) Removal from service You must immediately remove synthetic web slings from service if
any of the following conditions are present:

(@  Acid or caustic burns;
(b) Melting or charring of any part of the slisgrface;
(c) Snags, punctures, tears or cuts;
(d) Broken or worn stitches; or
(e) Distortion of fittings.
HANDLE EYE
FEMALE HANDLE
SLOT DEPTH
f MALE HANDLE
Il
- OVERALL LENGTH P
<¢——— BEARING TO BEARING LENGTH P
<¢— FABRIC LENGTH >
| —
« ' =
WIDTH ]

[IVIALE HANDLE MALE HANDLEX

Figure D-1
Metal Mesh Sling (Typical)
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(C(E}RD:)) 1 FABRIC THICKNESS

CROSS RODS

SPIRAL WELDED OR BRAZED  /
TO CROSS RODS

Figure D-2
Metal Mesh Construction

MASTER LINK ———————

MASTER
COUPLING LINK ———

Figure D-3
Major Components of a Quadruple Sling
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Table D-1 Minimum Allowable Chain Size at any Point of Link
Minimum Allowable
Chain Size, Inches Chain Size, Inches
1/4 13/64
3/8 19/64
1/2 25/64
5/8 31/64
3/4 19/32
718 45/64
1 13/16
11/8 29/32
11/4 1
13/8 13/32
11/2 13/16
13/4 113/32
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BASKET HITCH
VERTICAL CHOKER (Alternates have identical
HITCH HITCH load ratings)
§ ° MAX,

EYE & EYE

KIND OF SLING

ENDLESS

NOTES: Angles 5° or less from the vertical may be consldered vertical angles.

For slings with legs more than 5° off vertical, the actual angle as shown In
Flgure D-4 must be consldered.

EXPLANATION OF SYMBOLS: Minimum Dlameter of Curvature

Q Represents a contact surface which shall have a diameter of curvature at least
double the diameter of the rope.

® Represents a contact surface which shall have a diameter of curvature at least
8 times the diameter of the rope.

@ Represents a load in a choker hitch and illustration the rotary force on the load
and/or the slippage of the rope in contact with the load.

Dlameter of curvature of load surface shall be at least double the dlameter of the rope.

Figure D-4
Basic Sling Configurations with Vertical Legs
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FORM OF HITCH

BASKET GITCH
VERTICAL CHOKER (Alternates have identical

HITCH HITCH load ratings)

KIND OF SLING
EYE & EYE
NOT APPLICABLE
NOT APPLICABLE

ENDLESS
NOT APPLICABLE
NOT APPLICABLE

Notes: For vertical angles of 5° or less, referto FigureD-4 fAbasic sling configuration
|l egs. O S edefor Bxiplgnatioe of Bymbols.

Figure D-5
Sling Configurations with Angled Legs
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Figure D-6-
Basic Synthetic Web Sling Constructions

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-29431, filed 12/01/2015, effective
01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 12-24-071 (Order 12-20), § 296-24-29431, filed 12/04/12,

effective 01/04/13. Order 76-6, 8§ 296-24-29431 filed 3/1/76.]
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PART E
HAZARDOUS MATERIALS, FLAMMABLE LIQUIDS, SPRAY FINISHING
Hazardous Materials

WAC 296-24-295 Compressed gases (general

FEQUITEIMENTS).  ootniiiiii e et e e e e e et e e e et e e e aa e e et e e eaaanns 1
WAC 296-24-29501 Inspection of compressed gas cylinders. ...........cccooeeeeieeii 1
WAC 296-24-29503 COMPIESSEA JASES. ....cceeiiireiiiiiiiieeeeeeeeeeeiiiiaseeeeeeeeeeasnna e e eeeeeennnns 1
WAC 296-24-29505 Safety relief devices for compressed gas containers. .................... 1
WAC 296-24-310 AcCetylene. ......ccooiiiiiiiiiiiiiiii e 2
WAC 296-24-31001 CYINAEIS. ....ccoiiiiiiiiiiiiiiiiiiiiieeee ettt 2
WAC 296-24-31003 Piped SYSIEIMS. ...covviiiiiiii e e 2
WAC 296-24-31005 Generators and filling cylinders..........ccccccvvviiiiiiiiiiiiiiiiiiiiiieeee 3
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WAC 296-24-295 Compressed gases (general requirements).

[Order 73-5, 296-24-295, filed 5/9/73 and Order 73-4, 296-24-295, filed 5/7/73.]

You must me et t he in this section

Inspection of compressed gas cylinders WAC 296-24-29501
Compressed gases WAC 296-24-29503

Safety relief devices for compressed gas

: WAC 296-24-29505
containers

WAC 296-24-29501 Inspection of compressed gas cylinders.

You must determine that compressed gas cylinders under your control are in a safe condition to
the extenthat this can be determined by visual inspection. You must comduet and other
inspections as prescribed in the hazardous materials regulations of the department of
transportation (49 CFR Parts 1T19 and 14 CFR Part 103). Where those regulatiensat
applicable, you must conduct visual and other inspections in accordance with Compressed Gas
Association Pamphlets-61968 and €3-1962.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-295, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), 296-24-29501, filed 7/20/94, effective 9/20/94;
Order 73-5, 296-24-29501, filed 5/9/73 and Order 73-4, 296-24-29501, filed 5/7/73.]

WAC 296-24-29503 Compressed gases.

You must ensure thahe inplant handling, storage, and utilization of all compressed gases in
cylinders, portable tanks, rail tankcars, or motor vehicle cargo teinkaccordance with
Compressed Gas Association Pamphiét D65.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-29503, filed 12/01/2015, effective
01/05/2016. Order 73-5, 296-24-29503, filed 5/9/73 and Order 73-4, 296-24-29503, filed 5/7/73.]

WAC 296-24-29505 Safety relief devices for compressed gas containers.

You must ensure thabmpressed gas cylinders, portable tanks, and cargo tanks have pressure
relief devices installed and maintained in accordance with Compressed Gas Association
Pamphlets 8.1-1963 and 1965 addenda and .3-1963.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-29505, filed 12/01/2015, effective
01/05/2016. Order 73-5, 296-24-29505, filed 5/9/73 and Order 73-4, 296-24-29505, filed 5/7/73.]
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WAC 296-24-310 Acetylene.

[Order 73-5, 296-24-310, filed 5/9/73 and Order 73-4, 296-24-310, filed 5/7/73.]

You must meet the in this section
Cylinders WAC 296-24-31001
Piped systems WAC 296-24-31003
Generators and filling cylinders WAC 296-24-31005

WAC 296-24-31001 Cylinders.

You must ensure that the-plant transfer, handling, storage, and use of acetylene in cylinders
comply with the provisions of GA Pamphlet GL-2009 (Acetylene) (Compressed Gas
Association, Inc., 12th ed., 2009).

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-31001, filed 12/01/2015, effective
01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 12-16-063 (Order 12-10), § 296-24-31001, filed 07/31/12,
effective 09/01/12. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 10-09-089 (Order 10-01), § 296-24-31001, filed
04/20/10, effective 07/01/10. Order 73-5, 296-24-31001, filed 5/9/73 and Order 73-4, 296-24-31001, filed 5/7/73.]

WAC 296-24-31003 Piped systems.

(1) You must comply with Chapter 9 (Acetylene Piping) of NFPA BA306 (Standard for
Acetylene Charging Plants) (National Fire Protection Assacia2006 ed., 2006).

(2) When employers can demonstrate that the facilities, equipment, structures, or installations
used to generate acetylene or to charge (fill) acetylene cylinders were installed prior to
February 16, 2006, these employers may complly thie provisions of Chapter 7
(Acetylene Piping) of NFPA 51A2001 (Standard for Acetylene Charging Plants)

(National Fire Protection Association, 2001 ed., 2001).

(3) The provisions of subsection (2) of this section also apply when the facilities, eqjpm
structures, or installations used to generate acetylene or to charge (fill) acetylene cylinders
were approved for construction or installation prior to February 16, 2006, but constructed
and installed on or after that date.

Note: For additional infornation on acetylene piping systems, see CGAZ
2006, Part 3 (Acetylene Piping) (Compressed Gas Association Inc.
ed., 2006).

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-31003, filed 12/01/2015, effective
01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 10-09-089 (Order 10-01), § 296-24-31003, filed 04/20/10,
effective 07/01/10. Order 73-5, 296-24-31003, filed 5/9/73 and Order 73-4, 296-24-31003, filed 5/7/73.]
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WAC 296-24-31005 Generators and filling cylinders.

(1) You must ensure that facilities, equipment, structures, or installations used to generate
acetylene or to charge (fill) acetylene cylinders comply with the provisions of NFPA 51A
2006 (Standards for Acetylene @pimg Plants) (National Fire Protection Association,
2006 ed., 2006).

(2) When employers can demonstrate that the facilities, equipment, structures, or installations
used to generate acetylene or to charge (fill) acetylene cylinders were constructed or
installed prior to February 16, 2006, these employers may comply with the provisions of
NFPA 51A-2001 (Standard for Acetylene Charging Plants) (National Fire Protection
Association, 2001 ed., 2001).

(3) The provisions of subsection (2) of this section alggyawhen the facilities, equipment,
structures, or installations were approved for construction or installation prior to February
16, 2006, but constructed and installed on or after that date.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-31005, filed 12/01/2015, effective
01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 10-09-089 (Order 10-01), § 296-24-31005, filed 04/20/10,
effective 07/01/10. Order 73-5, 296-24-31005, filed 5/9/73 and Order 73-4, 296-24-31005, filed 5/7/73.]

WAC 296-24-315 Hydrogen.

[Order 73-5, 296-24-315, filed 5/9/73 and Order 73-4, 296-24-315, filed 5/7/73.]

You must meet the in this section
General WAC 296-24-31501
Gaseous hydrogen systems WAC 296-24-31503
Liquefied hydrogen systems WAC 296-24-31505

WAC 296-24-31501 General.
(1) Definitions as used in this section

Approved. Unless othenge indicated, listed or approved by a nationally recognized
testing laboratory. Refer to federal regulation 29 C.F.R. 1910.7 for definition of nationally
recognized testing laboratory.

ASME. American Society of Mechanical Engineers.
DOT regulations. SeeWAC 29624-315.

DOT specifications Regulations of the department of transportation published in 49
C.F.R. Chapter I.

Gaseous hydrogen systemOne in which the hydrogen is delivered, stored and

discharged in the gaseous form to consumer's piping. Btensyncludes stationary or

movable containers, pressure regulators, safety relief devices, manifolds, interconnecting
piping and controls. The system terminates at the point where hydrogen at service pressure
first enters the consumer's distribution pgpin
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Listed. Seefapproved
(2) Scope
(@) Gaseous hydrogen systems.

(i) WAC 29624-31503 applies to the installation of gaseous hydrogen systems on
consumer premises where the hydrogen supply to the consumer premises
originates outside the consumer prezsiand is delivered by mobile equipment.

(i)  WAC 29624-31503 does not apply to gaseous hydrogen systems having a total
hydrogen content of less thdA0cubic feet, nor to hydrogen manufacturing
plants or other establishments operated by the hydrogetiesupr their agent
for the purpose of storing hydrogen and refilling portable containers, trailers,
mobile supply trucks, or tank cars.

(b) Liquefied hydrogen systems.

() WAC 29624-31505 applies to the installation of liquefied hydrogen systems on
consimer premises.

(i)  WAC 29624-31505 does not apply to liquefied hydrogen portable containers of
less tharl50liters (39.63 gallons) capacity; nor to liquefied hydrogen
manufacturing plants or other establishments operated by the hydrogen supplier
or suppier's agent for the sole purpose of storing liquefied hydrogen and
refilling portable containers, trailers, mobile supply trucks or tank cars.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-31501, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), 296-24-31501, filed 7/20/94, effective 9/20/94; 88-
23-054 (Order 88-25), 296-24-31501, filed 11/14/88; Order 73-5, 296-24-31501, filed 5/9/73 and Order 73-4, 296-24-31501, filed
5/7/73]

WAC 296-24-31503 Gaseous hydrogen systems.

(1) Design
(&) Containers.
()  You must ensure thatydlrogen containers comply with one of the following:

(A) Designed, constructed, and tested in accordance with appropriate
requiements of ASME Boiler and Pressure Vessel Code, Sectiont VIII
Unfired Pressure Vessel$968.

(B) Designed, constructed, tested and maintained in accordance with U.S.
Department of Transportation specifications and regulations.

(i)  You must provide ermarently installed containers with substantial
noncombustible supports on firm noncombustible foundations.

(i) Youmustlegiblymark@c h portable container with t
accordance with Amarking compriglssed ga:
cont ai nedo-1984NYDU mugt fediblymark &h manifolded
hydrogen supply univit h t he name hydrogen or a | eg
contains hydrogen. o
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(b) Safety relief devices

(©)

(d)

()

(i)

(ii)

(iii)

You must ensure thaydrogen containerareequipped witrsafety relief

devices as required by the ASME Boiler and Pressure Vessel Code, Section VI
Unfired Pressure Vessels, 1968 or the DOT specifications and regulations under
which the container is fabricated.

You must arange séety relief devices to deharge upward and unobstructed to
the open air in such a manner as to prevent any impingement of escaping gas
upon the container, adjacent structure of personnel. This requirement does not
apply to DOT specification containers having an internal voluniecoibic feet

or less.

You must design or locatafety relief devices or vent piping so that moisture
cannot collect and freeze in a manner which would interfere with proper
operation of the device.

Piping, tubing, and fittings.

(i)

(ii)

(iii)

You must engre that jping, tubing, and fittingsresuitable for hydrogen
service and for the pressures and temperatures invok@a must not usease
iron pipe and fittings

You must ensure thatgng and tubing conforsto Section il ndust ri al
and Ar P i -gCode fproPressure Piping, ANSI B311967 with addenda
B31.1-1969.

Joints in piping and tubing may be made by welding or brazing or by use of
flanged, threaded, socket, or compression fittingsu must ensure thaagkets
and thread seahtsaresuitable for hydrogen service.

Equipment assembly

(i)
(if)
(iii)

(iv)

(v)
(vi)

You must ensure thatives, gauges, regulators, and other accessages
suitable for hydrogen service.

Installation of hydrogen systemsustbe supervised by personnel familiar hwit
proper practices with reference to their construction and use.

You must maketsrage containers, piping, valves, regulating equipment, and
other accessories readily accessible,emgiire they angrotected against
physical damage and against tamipg

You must adequately ventilatalmnets or housings containing hydrogen control
or operating equipment.

You must adequately securach mobile hydrogen supply unit used as part of a
hydrogen system to prevent movement.

You must electriddy bond nobile hydrogen supply units to the system before
discharging hydrogen.

Marking . You must permanently placahydrogen storage location asléts:
AHYDROGEN FLAMMAGBSESNOKIBI&ZSO OPEN FLAMES, 0
equivalent.
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() Testing. After instalations,you must testlapiping, tubing, and fittinggnd prove it
to behydrogen gas tight at maximum operating pressure.

(2) Location.
(@) General

()  You must locatehte system so that it is readily accessible to delivery equipment
and to authorizegersonnel.

(i)  You must locate theystems above ground.
(i) You must not locate theg/stemsbereath electric power lines.

(iv) You must locateystems close to flammable liquid piping or piping of other
flammable gases.

(v) You must locate theystemsnear aboveground flammable liquid storage on
ground higher than the flammable liquid storage except when dikes, diversion
curbs, grading, or separating solid walls are used to prevent accumulation of
flammable liquids under the system.

(b) Specific requirements

(i)  You must ensure thate location of a system, as determined by the maximum
total contained volume of hydroges,n the order of preference as indicated by
Roman numerals ifable H1.
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Table H-1
Nature of location Size of hydrogen system
Less 300 CF to In excess of 15,000
than 300 15,000 CF CF
CF
Outdoors I [ l.
In a separate building Il Il Il.
In a special room 1 i Not permitted.
Inside buildings not in A% Not permitted Not permitted.
a special room and
exposed to other
occupancies

(ii)

The minimum distance in feet from a hydrogen system of indicated capacity

located outdoors, in separate buildings or in special rooms to any specified
outdoor exposurmustbe in accordance with Table X

(iii)

The distances in Table-Blltems 1,14, and 3 to 10 inclusive do not apply

where protective structures such as adequate fire walls are located between the
system and the exposure.

(iv)

Hydrogen systems of less than 3,000 CF when located inside buildings and

exposed to other occupancrasistbe situated in the building so that the
system will be as follows:

(A)
(B)
(©)

(D)
(E)

(F)
(©)

(H)

In an adequately ventilated area as in (3)(b)(ii) of this section.
20feet from stored flammable materials or oxidizing gases.

25feet from open flames, ordinary electrical gguéent or other sources
of ignition.

25feet from concentrations of people.

50feet from intakes of ventilation or asonditioning equipment and air
cCompressors.

50feet from other flammable gas storage.

Protected against damage or injunedo falling objects or working
activity in the area.

More than one system of 3,000 CF or less may be installed in the same
room, provided the systems are separated by at least 50 feet. Each such
system shall meet all of the requirements of this@ect
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(3) Design consideration at specific locations

(a) Outdoor locations.

(i)

(i)

(i)
(b)

(i)

(ii)

(iii)

(iv)
(v)
(vi)

Where protective walls or roofs are providgdy must ensure thétteyare
constructed of noncombustible materials.

Where the enclosing sides adjoin each otyauw, mus ensure thathe areas
properly ventilated.

You must ensure thateetrical equipment megthe requirements for Class |,
Division 2 hazardous locations of WAC 298-95613.

Separate buildings

Separate buildingsustbe built of at leashoncombustible construction.
Windows and doorsustbe located so as to be readily accessible in case of
emergency. Windowshustbe of glass or plastic in metal frames.

Adequate ventilation to the outdoaraistbe provided. Inlet openingsustbe
located near the floor in exterior walls only. Outlet openmgstbe located at
the high point of the room in exterior walls or roof. Inlet and outlet openings
musteach have minimum total area of one square foot per 1,000 cubic feet of
room volume. Dscharge from outlet openingsustbe directed or conducted to
a safe location.

Explosion ventingnustbe provided in exterior walls or roof only. The venting
areamustbe equal to not less than 1 square foot per 30 cubic feet of room
volume and maygonsist of any one or any combination of the following: Walls
of light noncombustible material, preferably single thickness, single strength
glass; lightly fastened hatch covers; lightly fastened swinging doors in exterior
walls opening outward; lightlyelstened walls or roof designed to relieve at a
maximum pressure of 25 pounds per square foot.

Theremustbe no sources of ignition from open flames, electrical equipment, or
heating equipment.

Electrical equipmenmustmeet the requirements of gitar 29624 WAC Part
L.

Heating, if providedmustbe by steam, hot water, or other indirect means.
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(c) Special rooms

(i) Floor, walls, and ceilingnusthave a fireresistance rating of at least 2 hours.
Walls or partitiongnustbe continuous frorfloor to ceiling andnustbe
securely anchored. At least one wallstbe an exterior wall. Openings to
other parts of the buildingiustnot be permitted. Windows and doaonsistbe
in exterior walls andanustbe located so as to be readily accessibtage of
emergency. Windowshustbe of glass or plastic in metal frames.

(i)  Ventilationmustbe as provided in (3)(b)(ii) of this section.
(i) Explosion ventingnustbe as provided in (3)(b)(iii) of this section.

(iv) Theremustbe no sources of igmin from open flames, electrical equipment or
heating equipment.

(v) Electrical equipmentustmeet the requirements of chapter Z86WAC Part
L.

(vi) Heating, if providedmustbe by steam, hot water, or indirect means.

(3) Operating instructions. For instdations which require any operation of equipment by the
user, you must maintain legible instructions at operating locations.

4) Maintenance

(@  The equipment and functioning of each charged gaseous hydrogen system
be maintained in a safe operate@ndition in accordance with the requirements
of this section.You must keephte area within 15 feet of any hydrogen container
free of dry vegetation and combustible material.
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high pressure or
low pressure

Table H-2
Size of hydrogen system
3,000 CF In
Less to excess
Type of outdoor exposure than 15,000 of
3,000 CF CF 15,000
CF
1. Building or Wood frame construction* 10 25 50
structure Heavy timber, noncombustible or
ordinary construction* 0 10 **25
Fire-restrictive construction* 0 0 0
2. Wall openings Not above any part of a system 10 10 10
Above any part of a system 25 25 25
3. Flammable 0 to 1,000 gallons 10 25 25
liquids above In excess of 1,000 gallons 25 50 50
ground
4. Flammable Tank 10 10 10
liquids below Vent or fill opening of tank 25 25 25
ground--0 to
1,000 gallons
5. Flammable Tank 20 20 20
liquids below Vent or fill opening of tank 25 25 25
ground--in
excess of 1,000
gallons
6. Flammable gas 0 to 15,000 CF capacity 10 25 25
storage, either In excess of 15,000 CF capacity 25 50 50

7. Oxygen storage

12,000 CF or less

More than 12,000 CF

Refer to NFPA No. 51, gas
systems for welding and cutting

(1969)

Refer to NFPA No. 566, bulk
oxygen systems at consumer

sites (1969)

8. Fast burning solids such as ordinary lumber, excelsior 50 50 25
or paper
9. Slow burning solids such as heavy timber or coal 25 25 25
10. Open flames and other sources or ignition 25 25 50
11. Air compressor intakes or inlets to ventilating or air-
condition equipment 50 50 50
12. Concentration of people 25 50 50
13. Public sidewalks 15 15 15
14. Line of adjoining property which may be built upon 5 5 5

*Refer to NFPA No. 220 standard types of building construction for definitions of
various types of construction. (1969 Ed.)
**But not less tharl/2 the height of adjacent side wall of the structure.
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***|n congested areas such as offices, lunchrooms, locker roomsctook areas, and
places of public assembly.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-31503, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Chapter 49.17 RCW. 91-24-017 (Order 91-07), 296-24-31503, filed 11/22/91, effective 12/24/91;
88-23-054 (Order 88-25), 296-24-31503, filed 11/14/88. Statutory Authority: RCW 49.17.040 and 49.17.050. 85-10-004 (Order 85-
09), 296-24-31503, filed 4/19/85; Order 76-6, 296-24-31503, filed 3/1/76; Order 73-5, 296-24-31503, filed 5/9/73 and Order 73-4,
296-24-31503, filed 5/7/73.]

WAC 296-24-31505 Liquefied hydrogen systems.

(1) Design
(a) Containers.

() You must ensure thatlrogen containers comply with the following: Storage
containers be designed, constructed, and tested in accordance with appropriate
requirements of the ASME Boiler and Pressure Vessel Code, Sectien VIl
Unfired Pressure Vessels (1968) or applicable provisions of API Standard 620,
Recommended Rules for Design and Construction of Large, Welded, Low
Pressure Storage Tanks, Second Edition (June 1963) and Appendix R (April
1965).

(i) You must ensure thabptable cotainersaredesigned, constructed and tested in
accordance with DOT specifications and regulations.

(b)  Supports. You must provide ermanently installed containers with substantial
noncombustible supports securely anchored on firm noncombustible foursdatio
You must ensure thateel supports in excess of 18 inches in heagbprotected
with a protective coating having aldur fireresistance rating.

(c) Marking. You must legibly marka&ch containetoi n d i IQUEIRIEDA
HYDORGEN-FLAMMABLE GAS.0
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(d)

()

Safety relief devices

() You must equiptationary liquefied hydrogen containers with safety relief
devices sized in accordance with CGA Pamphi#t1®66, Part 3, Safety Relief
Device Standards for Compressed Gas Storage Containers.

(A) Portable ligefied hydrogen containers complying with the U.S.
Department of Transportation regulatianastbe equipped with safety
relief devices as required in the U.S. Department of Transportation
specifications and regulations. Safety relief devinestbe sizedn
accordance with the requirements of CGA Pamphletl966, Safety
Relief Device Standards, Part 1, Compressed Gas Cylinders and Part 2,
Cargo and Portable Tank Containers.

(i)  You must ensure thaatety relief devicearearranged to discharge
unobstucted to the outdoors and in such a manner as to prevent impingement of
escaping liquid or gas upon the container, adjacent structures or personnel. See
(2)(a)(vi) of this section for venting of safety relief devices in special locations.

(i) You mustdesign or locateadety relief devices or vent piping so that moisture
cannot collect and freeze in a manner which would interfere with proper
operation of the device.

(iv) You must provide afety relief devices in piping wherever liquefied hydrogen
couldbe trapped between closures

Piping, tubing, and fittings.

(i) Piping, tubing, and fittings and gasket and thread seataundtbe suitable for
hydrogen service at the pressures and temperatures invifeednust give
consideratiorio the thermal expesion and contraction of piping systems when
exposed to temperature fluctuations of ambient to liquefied hydrogen
temperatures.

(i) Gaseous hydrogen piping and tubing (abe2@&F) mustconform to the
applicable sections of Pressure Piping Sectieim@ustrial Gas and Air Piping,
ANSI B31.1-1967 with addenda B311969. Design of liquefied hydrogen or
cold (20 F or below) gas pipingwustuse Petroleum Refinery Piping ANSI
B31.31966 or Refrigeration Piping ANSI B31166 with addenda B31.5a
1968 as agjde.

(i) Joints in piping and tubingustpreferably be made by welding or brazing;
flanged, threaded, socket, or suitable compression fittings may be used.
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(iv) You must provide mans to minimize exposure of personnel to piping operating
at low tempeatures and to prevent air condensate from contacting piping,
structural members, and surfaces not suitable for cryogenic temperatures. Only
those insulating materials which are rated nonburning in accordance with
ASTM Procedures D169@88 may be used. @&r protective means may be
used to protect personnel. The insulatwmstbe designed to have a vapor
tight seal in the outer covering to prevent the condensation of air and subsequent
oxygen enrichment within the insulation. The insulation materiabatgide
shieldmustalso be of adequate design to prevent attrition of the insulation due
to normal operating conditions.

(v) You must not install ninsulated piping and equipment which operate at
liquefied-hydrogen temperature above asphalt surfacether combustible
materials in order to prevent contact of liquid air with such materials. Drip pans
may be installed under uninsulated piping and equipment to retain and vaporize
condensed liquid air.

(H Equipment assembly

() Valves, gauges, regulatoend other accessorignistbe suitable for liquefied
hydrogen service and for the pressures and temperatures involved.

(i) Installation of liquefied hydrogen systemmistbe supervised by personnel
familiar with proper practices and with reference tirticonstruction and use.

(i) You must ensure thatwage containers, piping, valves, regulating equipment,
and other accessoriasereadily accessible and protected against physical
damage and against tampering. A shutoff vatnestbe located in ligid
product withdrawal lines as close to the container as practical. On containers of
over 2,000 gallons capacity, this shutoff vatrastbe of the remote control
type with no connections, flanges, or other appurtenances (other than a welded
manual shutfb valve) allowed in the piping between the shutoff valve and its
connection to the inner container.

(iv) Cabinets or housings containing hydrogen control equipmastbe ventilated
to prevent any accumulation of hydrogen gas.

(g) Testing.

) After installation,you must tesall field-erected pipin@nd prove it to be
hydrogen gasight at operating pressure and temperature.

(i) Containers if out of service in excessookeyearmustbe inspected and tested
as outlined in (1) of this sectior¥ou mustcheck he safety relief devices to
determine if they are operable and properly set.

(h) Liquefied hydrogen vaporizers

0] You must anchorhe vaporizer andnsure thaits connecting pipings
sufficiently flexible to provide for the effect of expansimmd contraction due
to temperature changes.
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(if)
(iii)
(iv)

You must ensure that tivaporizer and its pipingreadequately protected on
the hydrogen and heating media sections with safety relief devices.

You must indirectly supplydat used in a liquefiedydrogen vaporizer
utilizing media such as air, steam, water, or water solutions.

You must provide sow temperature shutoff switch in the vaporizer discharge
piping to prevent flow of liquefied hydrogen in the event of the loss of the
heat source.

(i) Electrical systems

(i)

(ii)

You must ensure thateetrical wiring and equipment located within 3 feet of a
point where connections are regularly made and disconnected, meet the
requirements of chapter 228 WAC Part L for Class I, Division 1 locations.

You must ensure thakeept as provided in (l) of this section, electrical wiring,
and equipment located within 25 feet of a point where connections are regularly
made and disconnected or within 25 feet of a liquid hydrogen storage container,
mustmeet tlke requirements of chapter 228 WAC Part L for Class |, Division

2 locations. When equipment approved for Class I, environments is not
commercially available, the equipment may be:

(A) Purged or ventilated in accordance with NFPA No.-4967, Standardf
Purged Enclosures for Electrical Equipment in Hazardous Locations,

(B) Intrinsically safe, or

(C) Approved for Class I, Group C atmospheres. This requirement does not
apply to electrical equipment which is installed on mobile supply trucks or
tank cardrom which the storage container is filled.

() Bonding and grounding You must electrically bond and grouretliquefied
hydrogen container and associated piping

(2) Location of liquefied hydrogen storage

(@) General requirements

(i)
(ii)

(iii)

You must locatéhe storage containers so that they are readily accessible to
mobile supply equipment at ground level and to authorized personnel.

You must ensure thaté containerarenot exposed by electric power lines,
flammable liquid lines, flammable gas Iser lines carrying oxidizing
materials.

When locating liquefied hydrogen storage containers near apouad

flammable liquid storage or liquid oxygen storage, locate the liquefied hydrogen
container on ground higher than flammable liquid stoadeuid oxygen

storage.
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(iv) Where it is necessary to locate the liquefied hydrogen container on ground that
is level with or lower than adjacent flammable liquid storage or liquid oxygen
storageyou must takesuitable protective means (such as byrdjkdiversion,
curbs, grading), with respect to the adjacent flammable liquid storage or liquid
oxygen storage, to prevent accumulation of liquids within 50 feet of the
liquefied hydrogen container.

(v) You must fence and podbsage sites to prevent eabce by unauthorized
personnel.You must also placard sitess f ol | ows : R-Li quefi ec
Flammable gasNo smoking-No open f | ames. 0

(vi) If liquefied hydrogen is located in (as specified in Tabi8)th separate
building, in a special room, or irt& buildings when not in a special room and
exposed to other occupancigeu must ensure thabntainers have the safety
relief devices vented unobstructed to the outdoors at a minimum elevation of 25
feet above grade to a safe location as required(ah(fi) of this section.

(b) Specific requirements

(i) You must ensure thabe location of liquefied hydrogen storage, as determined
by the maximum total quantity of liquefied hydrogenin the order of
preference as indicated by Roman numerals irialf@ving Table H3.

Table H-3 Maximum Total Quantity of Liquefied Hydrogen Storage
Permitted
Size of hydrogen storage
Nature of location (capacity in gallons)
39.63
(150 51to 301 to In excess
liters) 300 600 of 600
to 50
Outdoors I I I I
In a separate building Il Il Il Not permitted.
In a special room Il Il Not permitted. | Not permitted.
Inside buildings not in
a special room and
exposed to other
occupancies v Not permitted | Not permitted | Not permitted

Note: This table des not apply to the storage in dewars of the type gener:
used in laboratories for experimental purposes.

(i) You must ensure thaté minimum distance in feet from liquefied hydrogen
systems of indicated storage capacity located outdoors, in ateelpaitding, or
in a special room to any specified expogaii@ accordance with Table-Kl.
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Table H-4 Minimum Distance (Feet) From Liquefied Hydrogen Systems to
Exposure
Liguefied hydrogen storage
Type of exposure (capacity in gallons)
39.63
(150 3,501 to | 15,001
liters) 15,000 to
to 3,500 30,000
1. Fire-resistive building and fire walls* 5 5 5
2. Noncombustible building* 25 50 75
3. Other buildings* 50 75 100
4. Wall openings, air-compressor intakes, inlets for air-
conditioning or ventilating equipment 75 75 75
5. Flammable liquids (aboveground) and vent or fill openings
if below ground) see 513 and 514) 50 75 100
6. Between stationary liquefied hydrogen containers 5 5 5
7. Flammable gas storage 50 75 100
8. Liquid oxygen storage and other oxidizers (see 513 & 514) 100 100 100
9. Combustible solids 50 75 100
10. Open flames, smoking, and welding 50 50 50
11. Concentrations of people** 75 75 75
12. Public ways, railroads, and property lines 25 50 75

* Refer to standard types of lding construction, NFPA No. 220969 for definitions of
various types of construction.

** In congested areas such as offices, lunchrooms, locker roomsglotieareas, and
places of public assembly.

Note 1: The distance in Nos. 2, 3,5, 7, 9, and 1Zable H4 may be reducec
where protective structures, such as firewalls equal to height of tg
the container, to safeguard the liquefied hydrogen storage systen
located between the liquefied hydrogen storage installation and tf
exposure.

Note 2: Where protective structures are provided, ventilation and confiner
of product should be considered. Th#&bt distance in Nos. 1 and €
facilitates maintenance and enhances ventilation.
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(c) Handling of liquefied hydrogen inside buildings other thepesate buildings and
special rooms You must ensure thabptable liquefied hydrogen containers of 50
gallons or less capacity as permitted in Tabig &hd in compliance with (2)(a)(vi) of
this section when housed inside buildings not located in asdpeom and exposed
to other occupancies comply with the following minimusepuirements:

(i) Be located 20 feet from flammable liquids and readily combustible materials
such as excelsior or paper.

(i) Be located 25 feet from ordinary electrical equipreerd other sources of
ignition including process or analytical equipment.

(i) Be located 25 feet from concentrations of people.

(iv) Be located 50 feet from intakes of ventilation anecainditioning equipment or
intakes of compressors.

(v) Be located 50eet from storage of other flammakgases or storage of
oxidizing gases.

(vi) Containersnustbe protected against damage or injury due to falling objects or
work activity in the area.

(vii) Containersnustbe firmly secured and stored in an upright posi

(viii) Welding or cutting operations, and smokingstbe prohibited while hydrogen
is in the room.

(ix) The areanustbe adequately ventilated. Safety relief devices on the containers
mustbe vented directly outdoors or to a suitable hood. Séa)(id) of this
section and (2)(a)(vi) of this section.

(3) Design at specific locations
(@) Outdoor locations.

() Outdoor location meaoutside of any building or structure, and includes
locations under a weather shelter or canopy provided such logatie not
enclosed by more than two walls set at right angles and are provided with vent
space between the walls and vented roof or canopy.

(i) Roadways and yard surfaces located below liquefied hydrogen piping, from
which liquid air may dropmustbe castructed of noncombustible materials.

(i) If protective walls are provided, theyustbe constructed of noncombustible
materials and in accordance with the provisions of (3)(a)(i) of this section as
applicable.

(iv) Electrical wiring and equipmemtustcomply with chapter 2924 WAC Part L.
(v) You must provide @equate lighting for nighttime transfer operation.
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(b) Separate buildings

(i) Separate buildingswustbe of light noncombustible construction on a
substantial frame. Walls and roafaistbe ightly fastened and designed to
relieve at a maximum internal pressure of 25 pounds per square foot. Windows
mustbe of shatterproof glass or plastic in metal frames. Dooitbe located
in such a manner that they will be readily accessible to persionsae
emergency.

(i) You must provide @equate ventilation to the outdoors Inlet openimgstbe
located near the floor level in exterior walls only. Outlet openimgstbe
located at the high point of the room in exterior walls or roof. Botimteeand
outlet vent openings shall have a minimum total area of 1 square foot per 1,000
cubic feet of room volume. Discharge from outlet openimgstbe directed or
conducted to a safe location.

(i)  You must ensure that there a@ sources of ignidin.

(iv) Electrical wiring and equipmemtustcomply with chapter 2984 WAC Part L.

(v) Heating, if providedmustbe by steam, hot water, or other indirect means.
(c) Special rooms

(i) Floors, walls, and ceilingsiusthave a fire resistance rating ofl@ast 2 hours.
Walls or partitiongnustbe continuous from floor to ceiling amaustbe
securely anchored. At least one wallstbe an exterior wall. Openings to
other parts of the buildingiustnot be permitted. Windows and doaonsistbe
in exteriorwalls and doorsnustbe located in such a manner that they will be
accessible in an emergency. Windawsstbe of shatterproof glass or plastic
in metal frames.

(i) You must ensureentilationis as provided in (3)(b)(ii) of this section.

(i) You mustprovide explosion venting in exterior walls or roof only. The venting
areamustbe equal to not less than 1 square foot per 30 cubic feet of room
volume and may consist of any one or any combination of the following: Walls
of light noncombustible mated; lightly fastened hatch covers; lightly fastened
swinging doors opening outward in exterior walls; lightly fastened walls or
roofs designed to relieve at a maximum pressure of 25 pounds per square foot.

(iv) You must ensure that there are no sourcegnition.

(v) Electrical wiring and equipmembustcomply with chapter 2984 WAC Part L.

(vi) Heating, if providedmustbe steam, hot water, or by other indirect means.
(4) Operating instructions.

(&) Written instructions . For installation which requir@ny operation of equipment by
the useryou must maintaitegible instructionst operating locations.

(b) Attendant. A qualified persomustbe in attendance at all times while the mobile
hydrogen supply unit is being unloaded.
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(c) Security. You mustadequately secureeh mobile liquefied hydrogen supply unit
used as part of a hydrogen system to prevent movement.

(d) Grounding. You must groundhte mobile liquefied hydrogen supply unit for static
electricity.

(5) Maintenance The equipment and funohing of each charged liquefied hydrogen system
shall be maintained in a safe operating condition in accordance with the requirements of
this section.You must not permit eeds or similar combustibles within 25 feet of any
liquefied hydrogen equipment.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-31505, filed 12/01/2015, effective
01/05/2016. Statutory Authority: Chapter 49.17 RCW. 91-24-017 (Order 91-07), 296-24-31505, filed 11/22/91, effective 12/24/91;
88-23-054 (Order 88-25), 296-24-31505, filed 11/14/88. Statutory Authority: RCW 49.17.040 and 49.17.050. 85-10-004 (Order 85-
09), 296-24-31505, filed 4/19/85; Order 76-6, 296-24-31505, filed 3/1/76; Order 73-5, 296-24-31505, filed 5/9/73 and Order 73-4,
296-24-31505, filed 5/7/73.]

WAC 296-24-320 Oxygen.

[Order 73-5, 296-24-320, filed 5/9/73 and Order 73-4, 296-24-320, filed 5/7/73.]

You must meet the in this section
Scope WAC 296-24-32001
Bulk oxygen systems WAC 296-24-32003

WAC 296-24-32001 Scope.

This section applies to the installation of bulk oxygen systems on industrial and institutional
consumer premises. This section does not apply to oxygen manufggtiars or other
establishments operated by the oxygen supplier or supplier's agent for the purpose of storing
oxygen and refilling portable containers, trailers, mobile supply trucks, or tank cars, nor to
systems having capacities less than those stat@hC 29624-32003(1).

[Statutory Authority: Chapter 49.17 RCW. 94-15-096 (Order 94-07), 296-24-32001, filed 7/20/94, effective 9/20/94; Order 73-5,
296-24-32001, filed 5/9/73 and Order 73-4, 296-24-32001, filed 5/7/73.]

WAC 296-24-32003 Bulk oxygen systems.

(1) Definitions. As used in this section: Bulk oxygen systenis an assembly of equipment,
such as oxygen storage containers, pressure regulators, safety devices, vaporizers,
manifolds, and interconnecting piping, which has storage capacityreftimen 13,000
cubic feet of oxygen, normal temperature and pressure (NTP), connected in service or
ready for service, or more than 25,000 cubic feet of oxygen (NTP) including unconnected
reserves on hand at the site. The bulk oxygen system termindtegaint where oxygen
at service pressure first enters the supply line. The oxygen containers may be stationary or
movable, and the oxygen may be stored as gas or liquid.
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(2) Location.

(3)

(@)

(b)

()

(d)

()

General. You must locate Wk oxygen storage systems aboveuya out of doors,

or in a building of noncombustible construction, adequately vented, and used for that
purpose exclusively. The location seleateastbe such that containers and

associated equipmemntustnot be exposed by electric power lines, flamméiglad

or gas lines.

Accessibility. The systenmustbe located so that it is readily accessible to mobile
supply equipment at ground level and to authorized personnel.

Leakage Where oxygen is stored as a liguidu must providenoncombustible

surfacing in an area in which any leakage of liquid oxygen might fall during operation
of the system and filling of a storage container. For purposes of these standards,
asphaltic or bituminous paving is considered to be combustible.

Elevation. Whenlocating bulk oxygen systems near above ground flammable liquid
storage which may be either indoors or outdoors, it is advisable to locate the system
on ground higher than the flammable liquid storage.

Dikes. Where it is necessary to locate a bulkgety system on ground lower than
adjacent flammable liquid storageu must takesuitable meanguch as by diking,
diversion curbs, or grading) with respect to the adjacent flammable liquid storage to
prevent accumulation of liquids under the bulk oxyggstesm.

Distance between systems and exposures

(@)

(b)
(©)

(d)

()

General. You must ensure thaté minimum distance from any bulk oxygen storage
container to exposures, measured in the most direct line except as indicated in (f) and
(g) of this subsectioareas irdicated in (b) through (r) of this subsection inclusive.

Combustible structures 50feet from any combustible structures.

Fire resistive structures 25feet from any structures with fiesistive exterior
walls or sprinklered buildings or otheonstruction, but not less than em&if the
height of adjacent side wall of the structure.

Openings At leastlOfeet from any opening in adjacent walls of fire resistive
structures.You must ensure thapacing from such structurésadequate togrmit
maintenance, butotless than one foot.

Flammable liquid storage above ground

Distance (feet) Capacity (gallons)
50 0-1000
90 1001 or more-
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(f)

(@)

(h)

()

()
(k)

()

(m)

(n)
(0)

Flammable liquid storage below ground

Distance measured Distance from
horizontally from oxygen storage
oxygen storage container to filling
container to and vent
flammable liquid connections or Capacity
tank (feet) openings to (gallons)
flammable liquid
tank (feet)
15 50 0-1000
30 50 1001 or more

Flammable liquid storage above ground

Distance (feet)

Capacity (gallons)

25
50

0-1000
1001 or more

Flammable liquid storage below ground

Distance measured
horizontally from oxygen
storage container to
flammable liquid tank (feet)

Distance from oxygen storage
container to filling and vent
connections or openings to
flammable liquid tank (feet)

15

40

Flammable gas storage (Such as compressed flammable gases, liquefied flammable
gases and flammable gases in low pressure gas holders):

Distance (feet) Capacity (cu. ft. NTP)
50 Less than 5000
90 5000 or more

Highly combustible materials 50feet from solid materials which burn rapidly,
such as excelsior or paper.

Slow-burning materials. 25feet from solid materials which burn slowly, such as
coal and heavy timber.

Ventilation. 75feet in one direction an8b feetin approximately 90direction from
confining walls (not including firewalls less than twenty feet high) to provide
adequate ventilation in courtyards and similar confining areas.

Congested areas25feet fran congested areas such as offices, lunchrooms, locker
rooms, time clock areas, and similar locations where people may congregate.

Public areas 50feet from places of public assembly.
Patients 50feet from areas occupied by nonambulatory patient
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(p) Sidewalks 10feet from any public sidewalk.
(q) Adjacent property. 5 feet from any line of adjoining property.

() Exceptions The distances in (b), (c), (e) through (k) inclusive, and (p) and (q) of this
subsection do not apply where proteetstructures such as firewalls of adequate
height to safeguard the oxygen storage systems are located between the bulk oxygen
storage installation and the exposure. In such cases, the bulk oxygen storage
installation may be a minimum distance of one footn the firewall.

(4) Storage containers

(@) Foundations and supports You must provide ermanently installed containers with
substantial noncombustible supports on firm noncombustible foundations.

(b) Construction--Liquid . Liquid oxygen storage coritersmustbe fabricated from
materials meeting the impact test requirements of paragrapddus ASME Boller
and Pressure Vessel Code, Section-MUihfired Pressure Vessel$968. Containers
operating at pressures abdepounds per square inchugge (p.s.i.g.)mustbe
designed, constructed, and tested in accordance with appropriate requirements of
ASME Boiler and Pressure Vessel Code, Sectior-Mtifired Pressure Vessels
1968. Insulation surrounding the liquid oxygen contamestbe noncombustilel

(c) Construction--Gaseous Highpressure gaseous oxygen contaimeustcomply
with one of the following:

(i) Designed, constructed, and tested in accordance with appropriate requirements
of ASME Boiler and Pressure Vessel Code, SectionNdHfired Ressure
Vessels-1968.

(i) Designed, constructed, tested, and maintained in accordance with DOT
specifications and regulations.

(5) Piping, tubing, and fittings.

(@) Selection You must ensure thatgng, tubing, and fittingsresuitable for oxygen
sewrice and for the pressures and temperatures involved.

(b) Specification Piping and tubinghustconform to Section-2Gas and Air Piping
Systems of Code for Pressure Piping, ANSI, B3&7 with addenda B31.10a
1969.

(c) Fabrication. Piping or tubing fooperating temperatures bele20 F mustbe
fabricated from materials meeting the impact test requirements of paragraph UG
of ASME Boliler and Pressure Vessel Code, Section-\Hfired Pressure Vessels
1968, when tested at the minimum operating teatpee to which the piping may be
subjected in service.

(6) Safety relief devices

(@) General. Bulk oxygen storage containers, regardless of design pressstbe
equipped with safety relief devices as required by the ASME code or the DOT
specificatiors and regulations.
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(7)

(8)

(b) DOT containers. Bulk oxygen storage containers designed and constructed in
accordance with DOT specificationustbe equipped with safety relief devices as
required thereby.

(c) ASME containers. Bulk oxygen storage containers ig@ed and constructed in
accordance with the ASME Boiler and Pressure Vessel Code, Sectietwfited
Pressure Vessel 968mustbe equipped with safety relief devices meeting the
provisions of the Compressed Gaee Associ at
Standards for Compress#é4,d®at@as Storage Cont

(d) Insulation. Insulation casings on liquid oxygen containarsstbe equipped with
suitable safety relief devices.

(e) Reliability. You must ensure thatl @afety relief devicearedesgned or locatedo
that moisture cannot collect and freeze in a manner which would interfere with proper
operation of the device.

Liquid oxygen vaporizers

(@8 Mounts and couplings You must anchor theaporizer and its connecting pipirgy
sufficiertly flexible to provide for the effect of expansion and contraction due to
temperature changes.

(b) Relief devices You must adequately protettet vaporizer and its piping on the
oxygen and heating medium sections with safety relief devices.

(c) Heating. You must indirectly supplydat used in an oxygen vaporizer only through
media such as steam, air, water, or water solutions which do not react with oxygen.

(d) Grounding. If electric heaters are used to provide the primary source ofyoeat,
must eletrically groundthe vaporizing system.

Equipment assembly and installation

(@) Cleaning. You must cleanguipment making up a bulk oxygen system in order to
remove oil, grease or other readily oxidizable materials before placing the system in
service

(b) Joints. Joints in piping and tubing may be made by welding or by use of flanged,
threaded, slip, or compression fittings. Gaskets or thread sealastise suitable for
oxygen service.

(c) Accessories Valves, gages, regulators, and other acegssmustbe suitable for
oxygen service.

(d) Installation. Installation of bulk oxygen systems shall be supervised by personnel
familiar with proper practices with reference to their construction and use.

(e) Testing. After installation all field ereed pipingmustbe tested and proved gas tight
at maximum operating pressure. Any medium used for testing shall be oil free and
nonflammable.

() Security. You must protectterage containers, piping, valves, regulating equipment,
and other accessoriesaagst physical damage and against tampering.
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(g) Venting. Any enclosure containing oxygen control or operating equipmestbe
adequately vented.

(h) Placarding. You must permanently placardet bulk oxygen storage location to
i ndi cat enogrolingmgewpen fl ames, 06 or an equi Vv

(i) Electrical wiring. Bulk oxygen installations are not hazardous locations as defined
and covered by chapter 228 WAC Part L. Therefore, general purpose or
weatherproof types of electrical wiring aaquipment are acceptable depending upon
whether the installation is indoors or outdooy&u must install gch equipment
according to chapter 2954 WAC Part L.

(9) Operating instructions. For installations which require any operation of equipmentéy th
user,you must maintaitegible instructionstoperating locations.

(10) Maintenance You must maintainite equipment and functioning of each charged bulk
oxygen system in a safe operating condition in accordance with the requirements of this
section. You must cut back wod and long dry grass withitb feet of any bulk oxygen
storage container.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-32003, filed 12/01/2015, effective
01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 14-07-086 (Order 13-08), 296-24-32003, filed 03/18/14,
effective 05/01/14. Statutory Authority: Chapter 49.17 RCW. 91-24-017 (Order 91-07), 296-24-32003, filed 11/22/91, effective
12/24/91. Statutory Authority: RCW 49.17.040 and 49.17.050. 85-10-004 (Order 85-09), 296-24-32003, filed 4/19/85; Order 76-6,
296-24-32003, filed 3/1/76; Order 73-5, 296-24-32003, filed 5/9/73 and Order 73-4, 296-24-32003, filed 5/7/73.]

WAC 296-24-325 Nitrous oxide.

You must ensur that he piped systems for the-plant transfer and distribution of nitrous oxide
aredesigned, installed, maintained, and operated in accordance with Compressed Gas
Association Pamphlet G811964.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-325, filed 12/01/2015, effective
01/05/2016. Order 73-5, 296-24-325, filed 5/9/73 and Order 73-4, 296-24-325, filed 5/7/73.]

WAC 296-24-330 Flammable liquids.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 14-07-086 (Order 13-08), 296-24-330, filed 03/18/14, effective
05/01/14. Statutory Authority: Statutory Authority: Order 73-5, 296-24-330, filed 5/9/73 and Order 73-4, 296-24-330, filed 5/7/73.]

You must meet the in this section
Definitions WAC 296-24-33001
Scope WAC 296-24-33003
Tank storage WAC 296-24-33005
Piping, valves, and fittings WAC 296-24-33007
Container and portable tank storage WAC 296-24-33009
Industrial plants WAC 296-24-33011
Bulk plants WAC 296-24-33013
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Youmustmeet t he requi in this section
Service stations WAC 296-24-33015
Processing plants WAC 296-24-33017

Refineries, chemical plants, and distilleries WAC 296-24-33019

WAC 296-24-33001 Definitions.

The following definitions are applicable to all sections of this chapter which include WAC 296
24-330 in the section number.

Aerosol. A material which is dispensed from its container as a mist, sprdgam by a
propellant under pressure.

Approved. Unless otherwise indicated, approved, or listed by a nationally recognized testing
laboratory. Refer to federal regulation 29 C.F.R. 1910.7 for definition of nationally recognized
testing laboratory.

Atmospheric tank A storage tank which has been designed to operate at pressures from
atmospheric through 0.5 p.s.i.g.

Automotive service station That portion of property where flammable liquids used as motor
fuels are stored and dispensed from fixed @paint into the fuel tanks of motor vehicles and

shall include any facilities available for the sale and service of tires, batteries, and accessories,
and for minor automotive maintenance work. Major automotive repairs, painting, body and
fender work are edtuded.

Barrel. A volume of fortytwo United States gallons.

Basement A story of a building or structure having ehalf or more of its height below ground
level and to which access for firefighting purposes is unduly restricted.

Boiling point. The boling point of a liquid at a pressure of 14.7 pounds per square inch absolute
(p.s.i.a.) (760 mm.). Where an accurate boiling point is unavailable for the material in question,
or for mixtures which do not have a constant boiling point, for purposes ckittisn thelO

percent point of a distillation performed in accordance with the Standard Method of Test for
Distillation of Petroleum Products, ASTM-86-62, may be used as the boiling point of the

liquid.

Boilover. The expulsion of crude oil (or certamther liquids) from a burning tank. The light
fractions of the crude oil burnoff producing a heat wave in the residue, which on reaching a
water strata may result in the expulsion of a portion of the contents of the tank in the form of
froth.

Bulk plant. That portion of a property where flammable liquids are received by tank vessel,
pipelines, tank car, or tank vehicle, and are stored or blended in bulk for the purpose of
distributing such liquids by tank vessel, pipeline, tank car, tank vehicle, oir@mta
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Chemical plant. A large integrated plant or that portion of such a plant other than a refinery or
distillery where flammable liquids are produced by chemical reactions or used in chemical
reactions.

Closed container A container as herein definesb sealed by means of a lid or other device that
neither liquid nor vapor will escape from it at ordinary temperatures.

Container. Any can, barrel, or drum.

Crude petroleum. Hydrocarbon mixtures that have a flash point below 150°F and which have
not been processed in a refinery.

Distillery . A plant or that portion of a plant where flammable liquids produced by fermentation
are concentrated, and where the concentrated products may also be mixed, stored, or packaged.

Fire area. An area of a building sepated from the remainder of the building by construction
having a fire resistance of at least one hour and having all communicating openings properly
protected by an assembly having a fire resistance rating of at least one hour.

Fire resistance or fire resistive construction Construction to resist the spread of fire.

Flammable aerosol A flammable aerosol as defined under WAC -28d-14024, Appendix
Bd Physical hazard criteria. For the purposes of WAG 2883009, such aerosols are
considered Categoryflammable liquids.

Flammable liquid. Any liquid having a flashpoint at or below 199.4°F (93°C). Flammable
liquids are divided into four categories as follows:

(&) Categorylincludes liquids having flashpoints below 73.4°F (23°C) and having a
boiling pont at or below 95°F (35°C).

(b) Category2includes liquids having flashpoints below 73.4°F (23°C) and having a
boiling point above 95°F (35°C).

(c) Category3includes liquids having flashpoints at or above 73.4°F (23°C) and at or
below 140°F (60°C). Whea Category 3 liquid with a flashpoint at or above 100°F
(37.8°C) is heated for use to within 30°F (16.7°C) of its flashpoint, it must be handled
in accordance with the requirements for a Category 3 liquid with a flashpoint below
100°F (37.8°C).

(d) Categay 4 must include liquids having flashpoints above 140°F (60°C) and at or
below 199.4°F (93°C). When a Category 4 flammable liquid is heated for use to
within 30°F (16.7°C) of its flashpoint, it must be handled in accordance with the
requirements for a Cagory 3 liquid with a flashpoint at or above 100°F (37.8°C).

(e) When liquid with a flashpoint greater than 199.4°F (93°C) is heated for use to within
30°F (16.7°C) of its flashpoint, it must be handled in accordance with the
requirements for a Categoryfldmmable liquid.

Flashpoint. The minimum temperature at which a liquid gives off vapor within a test vessel in
sufficient concentration to form an ignitable mixture with air near the surface of the liquid, and
shall be determined as follows:
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(@) For aliquid which has a viscosity of less than 45 SUS at 100°F (37.8°C), does not
contain suspended solids, and does not have a tendency to form a surface film while
under test, the procedure specified in the Standard Method of Test for Flashpoint by
Tag Closedrester (ASTM D56-70), WAC 296901-14024, Appendix B Physical
hazard criteria, shall be used.

(b) For aliquid which has a viscosity of 45 SUS or more at 100°F (37.8°C), or contains
suspended solids, or has a tendency to form a surface film while usiii¢nee
Standard Method of Test for Flashpoint by Perslartens Closed Tester (ASTM-D
93-71) or an equivalent method as defined by WAC-206-14024, Appendix B
Physical hazard criteria, shall be used except that the methods specified in Note 1 to
sectionl.1 of ASTM D93-71 may be used for the respective materials specified in
the note.

(c) For aliquid that is a mixture of compounds that have different volatilities and
flashpoints, its flashpoint shall be determined by using the procedure specifigd in (a
or (b) of this subsection on the liquid in the form it is shipped.

(d) Organic peroxides, which undergo autoaccelerating thermal decomposition, are
excluded from any of the flashpoint determination methods specified in this section.

Hotel. Buildings orgroups of buildings under the same management in which there are sleeping
accommodations for hire primarily used by transients who are lodged with or without meals
including but not limited to inns, clubs, motels, and apartment hotels.

Institutional occupancy. The occupancy or use of a building or structure or any portion thereof
by persons harbored or detained to receive medical, charitable or other care or treatment, or by
persons involuntarily detained.

Liquid . For the purpose of these standards, aatemal which has a fluidity greater than that of
300 penetration asphalt when tested in accordance with ASTM Test for Penetration for
Bituminous Materials, E5-65. When not otherwise identified, the term liquid shall include both
flammable liquids.

Listed. SeefiApprovedo

Low-pressure tank A storage tank which has been designed to operate at pressures above 0.5
p.s.i.g. but not more than 15 p.s.i.g.

Marine service station That portion of a property where flammable liquids used as fuels are
stored andlispensed from fixed equipment on shore, piers, wharves, or floating docks into the
fuel tanks or selpropelled craft, and shall include all facilities used in connection therewith.

Mercantile occupancy The occupancy or use of a building or structurargr portion thereof
for the displaying, selling, or buying of goods, wares, or merchandise.

Office occupancy The occupancy or use of a building or structure or any portion thereof for the
transaction of business, or the rendering or receiving of profedservices.

Portable tank. A closed container having a liquid capacity over sixty United States gallons and
not intended for fixed installation.
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Pressure vesselA storage tank or vessel which has been designed to operate at pressures above
15 p.sL..g.

Protection for exposure Adequate fire protection for structures on property adjacent to tanks,
where there are employees of the establishment.

Refinery. A plant in which flammable liquids are produced on a commercial scale from crude
petroleum, natral gasoline, or other hydrocarbon sources.

Safety can An approved container, of not more than five gallons capacity, having a-spring
closing lid and spout cover and so designed that it will safely relieve internal pressure when
subjected to fire exposel

Storage Flammable liquids must be stored in a tank or in a container that complies with WAC
296-24-33009(2).

SUS Saybolt Universal Seconds as determined by the Standard Method of Test for Saybolt
Viscosity (ASTM D-88-56), and may be determined bseuof the SUS conversion tables
specified in ASTM Method D21666 following determination of viscosity in accordance with
the procedures specified in the Standard Method of Test for Viscosity of Transparent and
Opaque Liquids (ASTM D4485).

Unstable (reactive) liquid. A liquid which in the pure state or as commercially produced or
transported will vigorously polymerize, decompose, condense, or will beconreasiive
under conditions of shocks, pressure, or temperature.

Vapor pressure The pressure, gasured in pounds per square inch (absolute) exerted by a
volatile liquid as determined by tliStandard Method of Test for Vapor Pressure of Petroleum
Products (Reid Method) American Society for Testing and Materials ASTM D32

Ventilation. As spediied in these standards is for the prevention of fire and explosion. It is
considered adequate if it is sufficient to prevent accumulation of significant quantities of vapor
air mixtures in concentration over ofaurth of the lower flammable limit.

Viscous. A viscosity of 45 SUS or more.

Note: The volatility of liquids is increased when artificially heated to
temperatures equal to or higher than their flashpoints. When so hea
Category 3 and 4iquids mustbe subject to the applicable requiremer]
for Category 1 and Zquids. These standards may also be applied tg
high flashpoint liquids when so heated even though these same liqy
when not heated are outside of its scope.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 17-02-066 (Order 16-30), § 296-24-33001, filed 01/03/2017, effective
02/03/2017. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-33001, filed
12/01/2015, effective 01/05/2016. Statutory Authority: RCW 49.17.010, .040, .050, and .060. 14-07-086 (Order 13-08), 296-24-
33001, filed 03/18/14, effective 05/01/14. Statutory Authority: Chapter 49.17 RCW. 88-23-054 (Order 88-25), 296-24-33001, filed
11/14/88. Statutory Authority: RCW 49.17.040 and 49.17.050. 82-08-026 (Order 82-10), 296-24-33001, filed 3/30/82. Statutory
Authority: RCW 49.17.040, 49.17.050, 49.17.240, chapters 43.22 and 42.30 RCW. 80-17-015 (Order 80-21), 296-24-33001, filed
11/13/80; Order 76-29, 296-24-33001, filed 9/30/76; Order 76-6, 296-24-33001, filed 3/1/76; Order 74-27, 296-24-33001, filed
5/7/74; Order 73-5, 296-24-33001, filed 5/9/73 and Order 73-4, 296-24-33001, filed 5/7/73.]
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WAC 296-24-33003 Scope.

This section applies to the handling, storage, and use of flammable liquids with a flashpoint at o
below 199.4°F (93°C). This section does not apply to:

(1) Bulk transportation of flammable liquids;

(2) Storage, handling, and use of fuel oil tanks and containers connected with oil burning
equipment;

(3) Storage of flammable liquids on farms.

(4) Liquids without flashpoints that may be flammable under some conditions, such as certain
halogenated hydrocarbons and mixtures containing halogenated hydrocarbons;

(5) Mists, sprays, or foams, except flammable aerosols covered in WAC4238009; or
(6) Instdlations made in accordance with requirements of the following standards:

(@) National Fire Protection Association Standard for Drycleaning Plants, NFPA No. 32
1970;

(b) National Fire Protection Association Standard for the Manufacture of Organic
CoatingsNFPA No. 351970;

(c) National Fire Protection Association Standard for Solvent Extraction Plants, NFPA
No. 361967, or

(d) National Fire Protection Association Standard for the Installation and Use of
Stationary Combustion Engines and Gas Turbines, NReA371970.

[Statutory Authority: RCW 49.17.010, .040, .050, and .060. 15-24-100 (Order 15-04), § 296-24-33003, filed 12/01/2015, effective
01/05/2016. RCW 49.17.010, .040, .050, and .060. 14-07-086 (Order 13-08), 296-24-33003, filed 03/18/14, effective 05/01/14.
Statutory Authority: RCW 49.17.010, [49.17].050 and [49.17].060. 95-22-015, 296-24-33003, filed 10/20/95, effective 1/16/96.
Statutory Authority: Chapter 49.17 RCW. 94-06-068 (Order 93-17), 296-24-33003, filed 3/2/94, effective 3/1/95; Order 73-5, 296-
24-33003, filed 5/9/73 and Order 73-4, 296-24-33003, filed 5/7/73.]

WAC 296-24-33005 Tank storage.

(1) Design and construction of tanks
(&) Materials.

() Tanksmustbe built of steel except as provided in (a)(ii) through (v) of this
subgction.

(i) Tanks may be built of materials other than steel for installation underground or
if required by the properties of the liquid stored. Tanks located above ground or
inside buildingsnustbe of noncombustible construction.

(i) Tanks built of naterials other than steslustbe designed to specifications
embodying principles recognized as good engineering design for the material
used.
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(b)

(©)

(iv)

(V)
(vi)

Unlined concrete tanks may be used for storing flammable liquids having a
gravity of 40API or heavier. ©ncrete tanks with special lining may be used

for other services provided the design is in accordance with sound engineering
practice.

Tanks may have combustible or noncombustible linings.

You must requirefgecial engineering consideration if thigecific gravity of the
liquid to be stored exceeds that of water or if the tanks are designed to contain
flammable liquids at a liquid temperature beloi# 0

Fabrication.

(i)
(ii)

Tanks may be of any shape or type consistent with sound engineering design.

Metal tanksmustbe welded, riveted, and caulked, brazed, or bolted, or
constructed by use of a combination of these methods. Filler metal used in
brazingmustbe nonferrous metal or an alloy having a melting point above
100CF and below that of theetal joined.

Atmospheric tanks.

(i)

(ii)

(iii)
(iv)

Atmospheric tanksnustbe built in accordance with acceptable good standards
of design. Atmospheric tanks may be built in accordance with:

(A) Underwriters' Laboratories, Inc., Subjects No. 142, Standard for Steel
Aboveground Tanks for Flammable and Combustible Liquids, 1968; No.
58, Standards for Steel Underground Tanks for Flammable and
Combustible Liquids, Fifth Edition, December 1961; or No. 80,
Standard for Steel Inside Tanks for-Buirner Fuel, September 1963

(B) American Petroleum Institute Standards No. 650, Welded Steel Tanks
for QOil Storage, Third Edition, 1966.

(C) American Petroleum Institute Standards No. 12B, Specification for
Bolted Production Tanks, Eleventh Edition, May 1958, and Supplement
1, March 1962; No. 12D, Specification for Large Welded Production
Tanks, Seventh Edition, August 1957; or No. 12F, Specification for
Small Welded Production Tanks, Fifth Edition, March 1961. Tanks
built in accordance with these standamisstbe used only as pdoction
tanks for storage of crude petroleum inm@ibducing areas.

Tanks designed for underground service not exceeding 2,500 gallons capacity
may be used aboveground.

Low-pressure tanks and pressure vessels may be used as atmospheric tanks.

You must not usetmospheric tanks for the storage of a flammabile liquid at a
temperature at or above its boiling point.
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(d)

()

(f)

Low pressure tanks

(i) The normal operating pressure of the tamkstnot exceed the design pressure
of the tank.

(i) Low-pressure tanksustbe built in accordance with acceptable standards of
design. Lowpressure tanks may be built in accordance with:

(A) American Petroleum Institute Standard No. 620, Recommended Rules for
the Design and Construction of Large, Welded, L@ressure Storage
Tanks, Third Edition, 1966.

(B) The principles of the Code for Unfired Pressure Vessels, Section VIII of
the ASME Boiler and Pressure Vessels Code, 1968.

(i)  Atmospheric tanks built according to the Underwriters' Laboratories, Inc.,
requrements in (c)(i) of this subsection may be used for operating pressures not
exceeding 1 p.s.i.g. amdustbe limited to 2.5 p.s.i.g. under emergency venting
conditions. Pressure vessels may be used apiessure tanks.

Pressure vessels

() The nomal operating pressure of the vegseistnot exceed the design pressure
of the vessel.

(i) Pressure vessetsustbe built in accordance with the Code for Unfired Pressure
Vessels, Section VIII of the ASME Boiler and Pressure Vessel Code, 1968.

Provisions for internal corrosion. When tanks are not designed in accordance with
the American Petroleum Institute, American Society of Mechanical Engineers, or the
Underwriters' Laboratories, Inc.'s standards, or if corrosion is anticipated beyond that
provided for in the design formulas usgeu must providexdditional metal thickness

or suitable protective coatings or linings to compensate for the corrosion loss
expected during the design life of the tank.

(2) Installation of outside aboveground tanks

(@)

L ocation with respect to property lines and public ways

(i) Every aboveground tank for the storage of flammable liquids, except those
liquids with boiltover characteristics and unstable liquids, operating at pressures
not in excess of 2.5 p.s.i.g. and guped with emergency venting which will not
permit pressures to exceed 2.5 p.smgstbe located in accordance with Table
H-5.

(i) Every aboveground tank for the storage of flammable liquids, except those
liquids with boitover characteristics and unisa flammabldiquids, operating
at pressures exceeding 2.5 p.s.i.g. or equipped with emergency venting which
will permit pressures to exceed 2.5 p.singistbe located in accordance with
Table H6.
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(i) Every aboveground tank for the storage of flaabie liquids with boHover
characteristicenustbe located in accordance with TablerH

(iv) Every aboveground tank for the storage of unstable liquigstbe located in
accordance with Table-B.

(v) Reference minimum distances for use in TablestdH-8 inclusive.

(vi) Where end failure or horizontal pressure tanks and vessels may expose property,

you must place¢he tank with the longitudinal axis parallel to the nearest
important exposure.

Table H-5

Type of tank

Protection

Minimum distance in
feet from property
line which may be

built upon, including

the opposite side of
a public way

Minimum distance in
feet from nearest
side of any public

way or from nearest
important building
and must be not

less than 5 feet

Floating roof

Protection for
exposures.

1/2 times diameter of
tank but need not
exceed 90 ft.

1/6 times diameter of
tank but need not
exceed 30 ft.

None

Diameter of tank but
need not exceed 175
ft

1/6 times diameter of
tank but need not
exceed 30 ft.

Vertical with weak
roof to shell seam

Approved foam or
inerting system on
tank.

1/2 diameter of tank
but need not exceed
90 ft. and must not be
less than 5 ft.

1/6 times diameter of
tank but need not
exceed 30 ft.

Protection for

Diameter of tank but

1/3 times diameter of
tank but need not

exposures. need not exceed 175
ft. exceed 60 ft.
None 2 times diameter of 1/3 times diameter of

tank but need not
exceed 350 ft.

tank but need not
exceed 60 ft.

Horizontal and
vertical, with

Approved inerting
system on the tank or

1/2 times Table H-9
but shall not be less

1/2 times Table H-9

emergency relief approved foam than 5 ft.
venting to limit system on vertical
pressures to 2.5 tanks.
p.s.i.g
Protection for Table H-9 Table H-9
exposures.
None 2 times table H-9 Table H-9
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Table H-6

Type of tank

Protection

Minimum distance in
feet from property
line which may be

built upon, including

the opposite side of
a public way

Minimum distance in

way or from nearest

feet from nearest
side of any public

important building

Any type

Protection for
exposures.

1 1/2 times Table H-9
but must not be less
than 25 ft.

1 1/2 times Table H-9
but must not be less
than 25 ft.

None

3 times Table H-9 but
must not be less than
50 ft.

1 1/2 times Table H-9
but must not be less
than 25 ft.

Table H-7

Type of tank

Protection

Minimum distance in
feet from property
line which may be

built upon, including

the opposite side of
a public way

Minimum distance in
feet from nearest
side of any public

way or from nearest
important building

Floating roof

Protection for
exposures.

Diameter of tank but
need not exceed 175
ft

1/3 times diameter of
tank but need not
exceed 60 ft.

None

2 times diameter of
tank but need not
exceed 350 ft.

1/3 times diameter of
tank but need not
exceed 60 ft.

Fixed roof

Approved foam or
inerting system.

Diameter of tank but
need not exceed 175
ft

1/3 times diameter of
tank but need not
exceed 60 ft.

Protection for
exposures.

2 times diameter of
tank but need not
exceed 350 ft.

2/3 times diameter of
tank but need not
exceed 120 ft.

None

4 times diameter of
tank but need not
exceed 350 ft.
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Ta

ble H-8

Type of tank

Protection

feet from property

line which may be

built upon, including

the opposite side of
a public way

Minimum distance in

Minimum distance in
feet from nearest
side of any public

way or from nearest
important building

Horizontal and vertical
tanks with emergency
relief venting to permit
pressure not in
excess of 2.5 p.s.i.g

Tank protected with
any of the following:
Approved water
spray, approved
inerting, approved
insulation and
refrigeration,
approved barricade.

See Table H-9, but
the distance may be
not less than 25 ft.

Not less than 25 ft.

Protection for
exposures.

2 1/2 times Table H-9,
but not less than 50 ft.

Not less than 50 ft.

None

5 times Table H-9 but
not less than 100 ft.

Not less than 100 ft.

Horizontal and vertical
tanks with emergency
relief venting to permit
pressure over 2.5

p.s.i.g

Tank protected with
any one of the
following: Approved
water spray, approved
inerting, approved
insulation and
refrigeration,
approved barricade.

2 times Table H-9 but
not less than 50 ft.

Not less than 50 ft.

Protection for
exposures.

4 times table H-9 but
not less than 100 ft.

Not less than 100 ft.

None

8 times Table H-9 but

Not less than 150 ft.

not less than 150 ft.
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Table H-9
Capacity tank Minimum distance in
(gallons) feet from property line | Minimum distance in
which may be built feet from nearest side
upon, including the of any public way or
opposite side of a from nearest
public way important building
275 or less 5 5
276t0 750 10 5
751 to 12,000 15 5
12,001 to 30,000 20 5
30,001 to 50,000 30 10
50,001 to 100,000 50 15
100,001 to 500,000 80 25
500,001 to 1,000,000 100 35
1,000,001 to 2,000,000 135 45
2,000,001 to 3,000,000 165 55
3,000,001 or more 175 60

(b) Spacing (shelto-shell) between aboveground tanks

(i)
(ii)

(iii)

(iv)
v)

(vi)

The distance between any two flammable liquid storage taoksnot be less
than3 feet.

Except as provided in (b)(iii) of this subsection, tr&tatice between any two
adjacent tankeustnot be less thaanesixththe sum of their diameters. When
the diameter of one tank is less tlmarehalf the diameter of the adjacent tank,
the distance between the two tanksstnot be less thaanehalf thediameter

of the smaller tank.

Where crude petroleum in conjunction with production facilities are located in
noncongested areas and have capacities not exceeding 126,000 gallons (3,000
barrels), the distance between such tanlastnot be less tha8 feet.

Where unstable flammable liquids are stored, the distance between such tanks
mustnot be less thaanehalf the sum of their diameters.

When tanks are compacted in three or more rows or in an irregular pgdiern,
must providegreater spang or other means so that inside tanks are accessible
for firefighting purposes.

The minimum separation between a liquefied petroleum gas container and a
flammable liquid storage tanmkustbe twenty feet, except in the case of
flammable liquid tank®perating at pressures exceeding 2.5 p.s.i.g. or equipped
with emergency venting which will permit pressures to exceed 2.5 p.s.i.g. in
which case the provisions of (b)(i) and (ii) of this subseatoistapply. You

must take gitable means to prevent taecumulation of flammable liquids

under adjacent liquefied petroleum gas containers such as by diversion curbs or
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()

(d)

grading. When flammable liquid storage tanks are within a diked area, the
liquefied petroleum gas containemsistbe outside the diked aend at least ten
feet away from the centerline of the wall of the diked area. The foregoing
provisionsmustnot apply when liquefied petroleum gas containers of 125 gallons
or less capacity are installed adjacent to fuel oil supply tanks of 550 gatlons

less capacity.

Location of outside aboveground tanks with respect to important buildings on

same property. You must separatevery outside aboveground tank from important
buildings on the same property by distances not less than those spedifigd in

through (iv) of this subsection, whichever is applicable. The appropriate distance
column in Tables kb, H-6, H7, H-8, or H9, thatyou must use ithe one reading:

AMIi ni mum di stance in feet from nearest
impor t ant building. o

Normal venting for aboveground tanks

()  You must adequately ventraospheric storage tanks to prevent the
development of vacuum or pressure sufficient to distort the roof of a cone roof
tank or exceed the design pressure in the absther atmospheric tanks, as a
result of filling or emptying, and atmospheric temperature changes.

(i)  Normal ventanustbe sized either in accordance with: (A) The American
Petroleum Institute Standard 2000 (1968), Venting Atmospheric and Low
Pressureéstorage Tanks; or (B), other accepted standard; an(G}be at least
as large as the filling or withdrawal connection, whichever is larger but in no
case less than 1 1/4 inch nominal inside diameter.

(i) You must adequately veraw-pressure tanks drpressure vessels to prevent
development of pressure or vacuum, as a result of filling or emptying and
atmospheric temperature changes, from exceeding the design pressure of the
tank or vessel. Protectionustalso be provided to prevent ovaressure fsm
any pump discharging into the tank or vessel when the pump discharge pressure
can exceed the design pressure of the tank or vessel.

(iv) If any tank or pressure vessel has more than one fill or withdrawal connection
and simultaneous filling or withdralean be made, the vent sizristbe based
on the maximum anticipated simultaneous flow.

(v) Unless the vent is designed to limit the internal pressure 2.5 p.s.i. or less, the
outlet of vents and vent drainsustbe arranged to discharge in such a manner
as to prevent localized overheating of any part of the tank in the event vapors
from such vents are ignited.

(vi) Tanks and pressure vessels storing Category 1flammable Iqustbe
equipped with venting devices whiatustbe normally closed except when
venting to pressures or vacuum conditions. Tanks and pressure vessels storing
Category 2 flammable liquids and Category 3 flammable liquids with a
flashpoint below 100°F (37.8C) liquigsustbe equipped with venting devices
which mustbe normally closedxeept when venting under pressure or vacuum
conditions, or with approved flame arresters.
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EXEMPTION:

Tanks of 3,000 bbls.(barrels) capacity or less containing crude petroleum
crudeproducing areas; and, outside aboveground atmospheric tanks unde
1,000gallons capacity containing other than Category 1 flammable liquids
have open vents. (See (2)(f)(ii) of this section.)

(vii)

Flame arresters or venting devices required in (e)(vi) of this subsection may be
omitted for Category 2 flammable liquidsch@ategory 3 flammable liquids

with a flashpoint below 100°F (37.8°C) where conditions are such that their use
may, in case of obstruction, result in tank damage.

(e) Emergency relief venting for fire exposure for aboveground tanks

(i)
(ii)

(iii)

Every abovegroundarage tankmusthave some form of construction or device
that will relieve excessive internal pressure caused by exposure fires.

In a vertical tank the construction referred to in (e)(i) of this subsection may
take the form of a floating roof, lifteoof, a weak roeto-shell seam, or other
approved pressure relieving construction. The weaktmshell seanmustbe
constructed to fail preferential to any other seam.

Where entire dependence for emergency relief is placed upon pressuregelievi
devices, the total venting capacity of both normal and emergencymastbe
enough to prevent rupture of the shell or bottom of the tank if vertical, or of the
shell or heads if horizontal. If unstable liquids are stoyed,must take into
accounthe effects of heat or gas resulting from polymerization, decomposition,
condensation, or sefeactivity. The total capacity of both normal and
emergency venting devicesustbe not less than that derived from Tabld ®1
except as provided in (e)(v) am) of this subsection. Such device may be a
self-closing manhole cover, or one using long bolts that permit the cover to lift
under internal pressure, or an additional or larger relief valve or va¥ias.

must calculatehte wetted area of the tank tive basis 0565% of the total

exposed area of a sphere or sphert#p of the total exposed area of a
horizontal tank and the first thirty feet above gramfethe exposed shell area of

a vertical tank.
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