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1-5  LIFT PLANNING

1-5.1 Scope

This Hanford Site Hoisting and Rigging Manual (HSHRM) chapter includes guidelines, rules,
and requirements applicable to lifts and describes the planning and documentation required to
perform critical, special, and standard lifts.

1-5.2 Load Handling Considerations

Load handling indicates the vertical or horizontal movement of a load using equipment covered
by the HSHRM. All load handling activities shall be in compliance with applicable regulations.

All load handling activities are required to have an evaluation to determine which lift planning
category is to be used. It is not always required that this evaluation be documented. The
category is to be determined based on the criteria set forth under the heading for each type of lift
plan.

Prior to performing any lift, the load’s weight and center of gravity shall be identified, equipment
capacity identified and/or verified, lifting attachments identified and/or verified, and the load
movement method determined. Other pertinent factors necessary for safe handling should also be
evaluated.

1-5.3 Lift Plan Categories

All lifts require a plan. That plan may be written or verbal depending on the activity. Lift plans
are generally prepared for one-time use, but multi-use plans may be employed to accomplish
recurring lifts. For example, a multi-use plan may be used to lift a series of similar items that are
handled repeatedly in the same manner. A lift plan may also contain multiple load movement
activities. All lift plans or work instructions shall follow this Manual and the responsible
contractor’s processes. The three types of lift plans include: Standard Lift Plans, Special Lift
Plans, and Critical Lift Plans.

1-5.3.1 Standard Lift Description

Standard Lifts (also referred to as Ordinary Lifts) do not meet the designation criteria for critical
or special lifts. This lift determination does not require documentation.

These activities use standard procedures, conventional equipment, common methods,
manufacturer’s requirements, and sound rigging practices. These activities are performed by
trained and qualified personnel.

1-5.3.2 Special Lift Description

Special Lift Plans document lifts that have been evaluated and meet the designation criteria for a
Special Lift but do not meet the criteria for a Critical Lift. These Special Lift Plans may adopt
specific elements of a Critical Lift Plan as necessary. The Special Lift Plan shall be completed
and approved prior to performing the designated load handling activity. The DL/Lift Director
shall have the Special Lift Plan at the work location during the lift(s).
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1-5.3.3 Critical Lift Plan Description

Critical Lift Plans are documentation for lifts that have been evaluated and meet the designation
criteria for a Critical Lift. The Critical Lift Plan shall be completed and approved prior to
performing the designated load handling activity. The DL/Lift Director shall have the Critical
Lift Plan at the work location during the lift(s).

Critical Lift designation implements administrative and physical controls to minimize the
possibility of equipment failure or human error for a lifting operation involving a load that poses
unacceptable consequences if mishandled.

1-5.3.3.1 Engineered Lifts

ASME planned engineered lifts shall be planned as critical lifts in accordance with the following
ASME standards as applicable:

e ASME B30.2, Overhead and Gantry Cranes (Top Running Bridge, Single or Multiple
Girder, Top Running Trolley Hoist)

e ASME B30.16, Overhead Underhung and Stationary Hoists

e ASME B30.17, Overhead and Gantry Cranes (Top Running Bridge, Single Girder,
Underhung Hoist)

1-5.4 Critical Lift Plans

Critical Lift Plans provide a documented, detailed description of the exact lifting operation,
including all aspects of the lift succession from start to completion. The work sequence (step-by-
step instructions) is to be as detailed as needed to support the lifting operation sequence.

1-5.4.1 Critical Lift Determination

The Manager who has responsibility for the item(s) to be lifted or the Manager at the facility
where the lift will be performed determines when a load handling activity shall be designated
Critical based on the following designation criteria.

1-5.4.1.1 Ciritical Lift Designation

A load handling activity shall be designated as a critical lift when any of the following criteria
are met or when specifically defined in the safety basis:

1. Ifloss of control of the item being lifted would likely result in declaration of a “Site
Area Emergency” or “General Emergency” as defined in the facility emergency plan
or construction site emergency plan.

2. All Department of Energy (DOE) facilities are required to have an emergency plan
based on potential accident scenarios resulting in radiological or chemical releases
per DOE-O223, Emergency Plan Implementing Procedure. Each facility shall
determine the potential release quantities in the event of the loss of control.
Designate the lift as a critical lift if the potential release could result in a “Site” or
“General” emergency. For construction sites apply requirements in Occupational
Safety and Health Administration (OSHA) 29 CFR 1910, Occupational Safety and
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Health Standards, and/or OSHA 29 CFR 1926, Safety and Health Regulations for
Construction.

3. The item being lifted is unique, vital to a system, facility, or project operation, and if
damaged would be irreplaceable or not repairable.

4. The cost to replace or repair the item being lifted, or the delay in operations of having
the item damaged would have a negative impact on the facility, organization, or
budget to the extent that it would affect program commitments.

5. The item, although non-critical, is to be lifted above or in close proximity to a critical
item or component.

6. Multiple mobile crane lifts where the load share exceeds 70% of any crane’s
configured load chart rating and position as used in the load handling activity. In no
case shall multiple crane lifts be performed in excess of 75% of any crane’s
configured load chart rating at the planned radius.

7. The load being lifted is 90% or more of a mobile crane’s configured load chart rating.

e The radius and lifted weight shall be verified by actual measurement and not by
the Load Moment Indicator (LMI) alone.

EXCEPTION: 4 Critical Lift Plan is not required when conducting a performance test
in a controlled environment on an out of service crane to ensure and certify the crane is
structurally and mechanically capable of performing hoisting operations.

1-5.4.2 Critical Lift Plan Content

A Critical Lift Plan is a step-by-step plan or work instructions and shall contain all approved
documents and information required to execute the lift. Modifications to the critical lift plan shall
be approved per this chapter.

Critical Lift Plans include instructions and drawings (see the Development Guide in Attachment
1) with the following elements as applicable:

1.

Approvals by (at a minimum) Manager, Qualified Rigging Engineer, Qualified Safety
Representative, and Technical Approver. (See Chapter 1-3, Responsibilities.)

The following direction or equivalent shall be included: If this plan cannot be performed
as written, stop work. Return equipment to safe configuration and inform the field work
supervisor (FWS) that the plan cannot be performed as written and a revision or field
change is required.

3. Identity of the item(s) to be lifted.

Special precautions, if any (such as ground-loading support for mobile cranes).

Weight of the item and total weight of the load (including rigging). For mobile cranes,
see the manufacturer’s instructions regarding components and attachments that should be
considered as part of the load.

Center of gravity, including whether estimated or determined.
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7.

10.

11.

12.

13.

14.

15

A list that specifies each piece of equipment (e.g., crane, hoist, fork truck), accessory, and
rigging component (e.g., slings, shackles, spreader bars, yokes) to be used for the lift.
This list shall identify each piece of equipment by type, size, and rated capacity. When a
lift plan identifies multiple cranes, forklifts, or rigging components that may be used for
the lift(s), the plan shall require verification of the specific ones used for the lift(s).

Identification of hazards associated with the lift that may include but are not limited to
environmental, ground support, nearby structures, physical obstructions including
adjacent equipment, power lines, crush/pinch points/struck-by hazard, etc.

Requirement that a Critical Lift qualified designated leader (DL)/Lift Director be
assigned.

Requirement for the DL/Lift Director to confirm through communications with
management or reviewed documents that personnel performing the lift are currently
qualified for the assigned task(s).

Identification of personnel included in the lift, including but not limited to: riggers, truck
drivers, equipment operators, signal person, DL/Lift Director, and designated contact
(e.g., FWS) to interface with facility or organization.

Identification of essential personnel that may be permitted in the fall zone to perform
work that cannot be done otherwise (such as rigging or guiding the load), including but
not limited to, Health Physics Technician (HPT), Nuclear Chemical Operator (NCO), or
Industrial Hygiene (IH).

Designated checkpoints or hold points and estimated instrument readings, as relevant, so
that job progress can be checked against the plan.

Hold points or sign-off points for personnel assigned to witness the work. Sign-offs
(initial/date) in the plan as key steps shall be completed or validated.

. Rigging sketch(es), which include the following (See examples in Attachment 1):

a. Dimensions of item to be lifted, including center of gravity
b. Lift point identification

c. Method(s) of attachment and hitch configuration for slings

&

Capacity and tension on slings, rigging hardware, and lifting devices at the
configuration shown

e. Sling angle
f. Accessories used (load-rated sling protection, dunnage, etc.)

g. Other factors affecting the equipment capacity such as, but not limited to, D/d ratio or
temperature when applicable

h. Rated capacity of the cranes or forklifts in the configuration(s) in which they will be
used. For mobile cranes, many factors affect rated capacity, including boom length,
boom angle, and work area (radius). Forklift attachment(s) that affect capacity shall
be identified.
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16.
17.

18.

19.
20.

21

22.
23.

24.

25

1-5.5

1. A pre-identified load-path sketch that shows the load path and height, when
applicable. For lifts with mobile cranes, include the crane position(s) relative to the
load and relative to surrounding obstructions. Where appropriate, include floor or
soil-loading diagrams.

J. A note(s) indicating lifting, travel speed, and height limitations, when applicable.

This may be noted on the load-path sketch or on a separate sketch.
A list of required personnel assignments and/or responsibilities.

Verification of personnel qualifications (this may be accomplished via communications
with management or reviewing documents).

A sign-off to document verification that equipment (cranes and forklifts), rigging,
hardware, and below-the-hook lifting device inspections, periodic and pre-use, are
current and have been subjected to testing as required in the applicable chapter.

Verification that installed lifting or attachment points have been inspected.

Pre-identified stop work conditions such as, but not limited to, weather or other
conditions that would require termination of the lift.

. Requirement to perform operational test of functions of the equipment through the full

range of movements that will be used to perform the lift(s). The test shall be performed
with the equipment set up in the exact configuration as will be used to perform the lift or
series of lifts with no load.

Documentation of lift and pre-lift meeting.

Copies of any completed Electrical Utilities Electrical Site Visit form(s) or ground scans
when applicable to the lifting activity for mobile cranes and forklifts.

Department of Transportation (DOT)/Safety Analysis Report for Packaging (SARP) tie-
down requirements, if applicable.

. Other pertinent information.

Special Lift Plans

Special Lift Plans contain requirements greater than those for Standard Lifts and allow elements
of critical lift requirements to be adopted to provide additional administrative and physical
controls. Special Lift Plans shall be documented but are not required to be “step-by-step”
instructions. The Special Lift Plan shall be completed and approved prior to performing the
designated lift. The DL/Lift Director shall have the Special Lift Plan at the work location during
the lift(s).

1-5.5.1 Special Lift Determination

The Manager who has responsibility for the item(s) to be lifted or the Manager at the facility
where the lift will be performed determines when a load handling activity shall be designated
Special based on the following designation criteria.

1-5.5.1.1 Special Lift Designation
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Special lift designation implements administrative and physical controls to minimize the
possibility of equipment failure or human error during a load handling operation.

1-5.5.1.2

Special Lift Required

Load handling activities including, but not limited to, the following criteria shall be designated as
a special lift:

1.

1-5.5.1.3

Personnel are being lifted. For mobile cranes, follow the requirements found in
Chapter 2-23, Personnel Lifting. For forklift trucks, follow the requirements found in
Chapter 3-1, Forklift Trucks.

Multiple load line operation with a mobile crane. For multiple load line operations,
follow the requirements found in Chapter 2-5, Mobile Cranes.

Non-routine rigging configurations being used or items requiring special care because
of size, weight, close—tolerance installation, or high susceptibility to damage.

Multiple crane lifts.

Existing concrete blocks that do not meet the requirements of an Engineered and
Marked block and are configured in a position that prohibits the use of an approved
lifting device (address hazards associated with a possible lift point failure). See
Chapter 3-5, Lifting Requirements for Concrete Blocks.

Use of custom designed lifting hardware or “Special Designed Equipment.”

A mobile crane is working within the specified clearance (also known as “limited
approach boundary”) of overhead power lines (see DOE-0359, Hanford Site
Electrical Safety Program).

A forklift is working within the specified clearance (also known as “limited approach
boundary”) of overhead power lines (see DOE-0359, Hanford Site Electrical Safety
Program).

Special Lift Considered

Load handling activities including, but not limited to, the following criteria may be designated as
a special lift:

1.

A mobile crane is working near overhead lines (see DOE-0359, Hanford Site
Electrical Safety Program).

A forklift is working near overhead lines (see DOE-0359, Hanford Site Electrical
Safety Program).

Mobile crane pick and carry operations; follow requirements found in Chapter 2-5,
Mobile Cranes.

Multiple hoist operations using overhead cranes or hoists.

Handling large or unusually configured loads outside a fork truck’s load center.
Follow the requirements found in Chapter 3-1, Forklift Trucks.
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6.

Loads close to an existing building or operating equipment that if dropped or upset
would cause damage to the building or equipment.

Load handling activities requiring special or specific handling instructions from the
manufacturer. Designation assists in communicating the rigging configuration, pick
points, sling angle, or special center of gravity considerations.

1-5.5.2 Special Lift Plan Content
A Special Lift Plan shall include:

1.

Approvals by (at a minimum): Manager, Qualified Rigging Engineer, Qualified
Safety Representative, and Technical Approver. (See Chapter 1-3, Responsibilities.)

The following direction or equivalent: If this plan cannot be performed as written,
stop work. Return equipment to safe configuration and inform the field work
supervisor (FWS) that the plan cannot be performed as written and a revision or field
change is required.

A Special Lift Plan does not require step-by-step instructions but should include:

1.
2.
3.

Identity of the item(s) to be lifted.
Special precautions (such as ground-loading support for mobile cranes).

Weight of the item and total weight of the load. For mobile cranes, see the
manufacturer’s instructions regarding components and attachments that should be
considered as part of the load.

Center of gravity, including whether estimated or determined.
Each piece of load handling equipment (e.g., crane, hoist, fork truck).

Specific accessories and rigging components (e.g., slings, shackles, spreader bars,
yokes) to be used for the lift. Identify each piece of rigging equipment by type, size,
and rated capacity. These may be listed as minimums, if substitution is
desired/allowed.

Manufacturer’s requirements or company procedures to be followed.

Identification of hazards associated with the lift such as environmental, ground
support, nearby structures, physical obstructions including adjacent equipment, power
lines, crush/pinch points/struck-by hazard, etc.

Rigging sketch(s), which include the following (See examples in Attachment 1):
a. Dimensions of item to be lifted, including center of gravity
b. Lift point identification

c. Method(s) of attachment and hitch configuration for slings

o

Capacity of slings, rigging hardware, and lifting devices at the configuration
shown

e. Minimum and/or maximum sling lengths or angles
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f. Accessories used (e.g., load-rated sling protection, dunnage, etc.)
g. Other factors affecting the equipment capacity such as D/d ratio or temperature

h. A pre-identified load-path sketch that shows the load path and height, as well as
load handling equipment position(s) relative to the load and surrounding
obstructions

i.  Floor or soil-loading diagrams
j. Lifting, travel speed, and/or height limitations

10. Pre-identified stop work conditions such as, but not limited to, weather or other
conditions that would require termination of the lift.

11. Requirement to perform operational test of functions of the equipment through the
full range of movements that will be used to perform the lift(s), in the exact
configuration to be used, with no load.

12.  Any other additional items from Section 1-5.4.2 that may be applicable to the lift
being performed.

1-5.6 Standard Lifts

Standard Lifts (also referred to as Ordinary Lifts) are evaluated to ensure they do not meet the
requirements for Critical or Special Lifts, but the evaluation is not required to be documented.
Standard lift plans also are not required to be documented but shall use standard procedures,
common methods, and sound rigging practices. Standard lifts shall be performed by trained and
qualified personnel.

Lift planning shall consider center of gravity, weights, sling locations, balance points, methods
of attachment, maximum hoist line speeds, ground loading, and other pertinent factors for safe
handling. Evidence that equipment is in good operating condition per the established
maintenance program is also required.

Additional lift precautions shall be evaluated when applicable:

1. A mobile crane is working near overhead lines (see DOE-0359, Hanford Site
Electrical Safety Program).

2. A forklift is working near overhead lines (see DOE-0359, Hanford Site Electrical
Safety Program).

3. Mobile crane pick and carry operations; follow requirements found in Chapter 2-5,
Mobile Cranes.

4. Multiple hoist operations using overhead cranes or hoists.

5. Handling large or unusually configured loads outside a fork truck’s load center.
Follow the requirements found in Chapter 3-1, Forklift Trucks.

6. Loads close to an existing building or operating equipment that if dropped or upset
would cause damage to the building or equipment.
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7. Load handling activities requiring specific handling instructions from the
manufacturer.

1-5.7 Lift Plan Approval, Revision, Meetings and Documentation

1-5.7.1 Lift Plan Approvals

All lift plans or work instructions shall be approved as required by the responsible contractor’s
processes.

Critical and Special lifts as a minimum, shall be signed and dated by the following:
NOTE: See Chapter 1-3, Responsibilities.
1. Manager responsible for the item to be lifted
2. Qualified Rigging Engineer
3. Qualified Safety Representative
4

Technical Approver

1-5.7.2 Lift Plan Field Revisions
This section applies only to Critical and Special lifts.

Lift plan or work instruction field revisions shall be accomplished by drawing a single line
through the original (deleted) text and inserting the field revision close to the deleted text. The
field revision shall be initialed and dated by the person(s) making the revision. Text shall not be
obliterated by the use of correction fluid, correction tape, scribbling, erasure, or any other
method. Field revision approval may be obtained by telecommunication. Lift plan field
revisions shall be noted and dated on each revised page by all of the following:

1. Manager of the lifting operation or facility manager

2. DL/Lift Director

3. Qualified Rigging Engineer

4. Qualified Safety Representative
Printed names, signatures, and dates are required for each field revision, but the location
(e.g., margin of page, change page at the end, etc.) may vary according to contractor processes.
1-5.7.3 Pre-lift and Field Revision Review Meetings

Before performing critical or special lifts, and prior to implementing a field revision,
participating personnel shall meet to accomplish the following:

1. Review the lift plan or field revision.

2. Discuss any hazards, controls, hold points, coordination with other work groups,
unique conditions, and emergency contingencies.

3. Resolve questions before beginning work.
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1-5.7.4 Critical Lift Documentation and Record Retention

As a minimum, documentation of each pre-lift and field revision meeting shall include an
attendance roster showing the meeting time and date and a list of attendees. The DL/Lift
Director or facility-assigned person shall retain meeting documentation until the lift is
satisfactorily completed. When the job is finished, the DL/Lift Director or facility-assigned
person shall transmit the lift documentation to the manager for whom the lift was completed.

Documentation of Critical Lift Plans shall include the following:

1. The lift plan, recording job completion with approval signatures and hold point sign-
offs as applicable.

2. Documentation of the pre-lift meeting, containing at a minimum, the meeting date
and list of attendees.

3. Any additional documentation deemed appropriate by management.

1-5.7.5 Special Lift Documentation and Record Retention

The DL/Lift Director or facility-assigned person shall retain all lift documentation in the work
package.

1-5.8 Load Handling Equipment and Hardware

1-5.8.1 Inspections

Prior to performing a load handling activity, the DL/Lift Director shall ensure that load handling
equipment (cranes, hoists, forklift trucks, etc.) and rigging component inspections are current (as
required) and a pre-use inspection has been completed.

1-5.8.1.1 Additional Requirements for Critical Lifts

Before making a critical lift, the DL/Lift Director shall ensure that rated-capacity/proof/load tests
have been performed for slings, rigging, rigging hardware, and below-the-hook devices.
(Exceptions apply to manufacturer-installed rigging hardware. See Section 1-5.8.2.)

1-5.8.2 Manufacturer-Installed Rigging Hardware on Engineered Equipment

Engineered equipment with manufacturer-installed rigging hardware (eyebolts, swivel hoist
rings, etc.) shall be purchased with load-test documentation if it is available. If test
documentation is unavailable, rigging hardware shall be approved by a qualified rigging engineer
and inspected by a qualified inspector prior to use.

1-5.8.3 Rigging Components

The rigging components (slings, load-rated sling protection, rigging hardware, and below the
hook lifting devices) to be used in load handling activities shall be rated-capacity/proof/load
tested as specified in applicable American Society of Mechanical Engineers (ASME) Standards.
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1-5.8.3.1 Additional Requirements for Critical Lifts

Rigging components that have been tested shall be marked or tagged by the user, a third party, or
the manufacturer to verify the rated-capacity/proof/load test (see examples in applicable chapters
for the specific components). Documentation shall be traceable to the rigging component.

Traceability may be accomplished by placing a tag or other permanent marking on the hardware.

The manufacturer, the user, or a third party may perform load/proof tests. Tags or other
permanent markings fulfill documentation requirements unless maintenance files are required by
applicable HSHRM chapters.
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ATTACHMENT 1: DEVELOPMENT GUIDE

Critical Lift Planning Recommendations

This Guide will assist the lift plan author in evaluating specific factors of a load handling
activity. Follow all mandatory requirements as defined in this HSHRM, Occupational Safety
and Health Administration (OSHA) regulations, and the American Society for Mechanical
Engineers (ASME) B30 standards. The lift plan author should obtain needed reference
information from the planner, system engineer, rigging engineer, FWS, or the rigging supervisor.
Appendix A contains considerations for specific situations such as multiple pieces of equipment
performing a lift in tandem, Appendix B contains sample forklift sketches, and Appendix C
contains a sample Mobile Crane Critical Lift Plan.

Approval/Signature Sheet

An approval/signature sheet shall serve as the cover page for a Critical Lift Plan. At a minimum,
the Critical Lift Plan shall be signed and dated by the following people:

e Manager
e (Qualified Rigging Engineer
e (Qualified Hoisting and Rigging Safety Representative

e Technical approver

Required Topic Header Items

The Critical Lift Plan should include all the underlined topic header items for standardized
procedural/plan formatting and uniformity. The information included under each _topic header
item shall be evaluated for applicability. Other essential subject matter items may be required
depending on the circumstances of each lift.

1.0 PURPOSE/SCOPE (topic header item)

Give a description of the load handling activity and any other relevant information
required to make the lift, including adjacent equipment, trucks/trailers, buildings or
structures that might have an effect on the lift or placement of the load.

2.0 REFERENCES (topic header item)

All references should be retrievable or be attached to the Critical Lift Plan, such as:
e HSHRM

e Design calculations of the lifted item

e Drawings of added value to assist with making the lift

e Vendor instructions and facility/operations procedures
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3.0

4.0

5.0

e Soil test reports
e Applicable facility or organizational specific requirements

e Other related documents that may provide information

PERSONNEL REQUIREMENT (topic header item)

Qualified and trained personnel required for the lift should include:
e Designated Leader (DL)/Lift Director qualified for critical lifts
e Designated Contact (e.g., Field Work Supervisor (FWS))

e Equipment Operator(s) as needed

e Rigger(s) as needed

e Signal person(s) or spotter(s) as needed

e Other personnel as needed

MATERIALS. TOOLS., AND EOQOUIPMENT (topic header item)

Identify load handling equipment (e.g., crane, forklift) by type, size, and capacity.
Additionally, identify the type, size, and rated capacity of all required rigging equipment,
rigging hardware, lifting devices, and load-rated sling protection. If applicable, identify
other tools and miscellaneous equipment (e.g., tag lines, torque wrenches, radios,
truck/trailer). These items should also be called out on the rigging sketch(es).

The Critical Lift Plan should require verification of HSHRM compliance for certain
items, such as lifting devices and rigging hardware. Ensure traceable documentation for

rigging equipment is provided or available.

PRECAUTIONS AND LIMITATIONS (topic header item)

Include the following direction or equivalent: If this plan cannot be performed as written,
stop work. Return equipment to safe configuration and inform the FWS that the plan
cannot be performed as written and a revision or field change notice is required.

The following precautions should be included in the Critical Lift Plan as applicable:

e Demarcate the critical lift work area as directed by the DL/Lift Director to prevent
the entry of unauthorized personnel.

e No personnel at any time shall be permitted to position themselves under the load.

e Ensure all rigging hardware and equipment is verified for operation and use at the
temperatures identified in this HSHRM, ASME B30 standards, and
manufacturer’s requirements.
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6.0

Special requirements, and/or manufacturer’s requirements or other required
information pertaining to the lift have been considered, such as threaded eyebolts
and swivel hoist rings have proper thread engagement and torque.

Evacuation routes, contingency plans, and emergency procedures have been
identified.

Define points of no return in the lift process.

Clearly identify how to place the load in a safe condition if the lift cannot be
completed (i.e., the load may need to be set down in an interim location, returned
to the ground, or left suspended).

Specify weather conditions to be considered; (e.g., wind speed limitations, ice,
snow, electrical storms).

Identify potential for a shift in a load’s center of gravity, such as liquid inside a
container.

PREREQUISITES (topic header item)

Prerequisites that need to be verified prior to the lift shall be included. Identify
prerequisites requiring signature verification. Any action or activity that can be
completed in advance of the lift should be included as a prerequisite.

The following prerequisites should be considered as applicable:

Perform a functional/operational test of the equipment through the full range of
movements that will be used to perform the lift. The test shall be performed with
the equipment set up in the exact configuration as will be used to perform the lift
or series of lifts with no load.

Verify the equipment’s operating radius by physically taking the measurement
from the center of rotation to the load’s center of gravity.

Incorporate all requirements from DOE-0359, Hanford Site Electrical Safety
Program, when the mobile equipment or crane has the potential to operate within
the specified clearance distance of overhead lines.

Identify obstructions in swing radius, load, and travel path of the equipment.
Ensure the lift plan is approved and understood by all personnel involved.

Verify that all hardware and rigging weights match the lift plan and that all
deductions have been made.

Ensure all saddles, chains, binders, bolts, welds, and other securing devices have
been freed from the load before lifting is attempted.

Ensure load-rated sling protection is used as required.

Ensure the weight of the load and its configuration are known.
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7.0

8.0

Ensure the load, lifting beams, and other rigging hardware will remain safely clear
of the boom/equipment during the lift.

Ensure correct equipment is identified and has been inspected.

Ensure outrigger mats for mobile cranes are selected and specified in accordance
with manufacturer’s requirements, contractor-specific requirements, and the item
being lifted.

Ensure lifting points or attachment points have been inspected. Verify lift points
on engineered equipment with manufacturer-installed rigging hardware (e.g.,
eyebolts, swivel hoist rings, etc.).

Consult the operator’s manual to verify equipment configuration, including but
not limited to boom extensions, block, ball, parts of line, and any additional
deductions.

Check shackle pins to ensure they fit the holes provided. When the shackle turns
from horizontal to vertical, is the clearance sufficient?

Ensure adequate space has been provided for the load transport vehicle.

Ensure adequate clearance has been provided for load control throughout the
entire lifting path.

Ensure all loose objects on the load have been secured or removed.

Ensure final placement location is prepared, including but not limited to clearing
bolt holes, removing temporary brackets, etc.

CRITICAL LIFT INSTRUCTIONS (topic header item)

Keep this section as streamlined as possible and focused on lifting steps:

Provide a detailed description of the exact lifting operation, including all aspects
of the lift succession from start to completion.

Ensure work steps provide detail as required for all members of the work crew to
follow.

Establish hold points and check points for sign-off.

Attach additional pages as necessary of written direction, sketches, and drawings
to ensure the lift instructions can be followed in the field.

PRE-LIFT MEETING (topic header item)

Include a requirement to review the lift plan at the pre-lift meeting with workers involved
in the lift activity. Attach multiple copies of blank rosters to be used as needed. Ensure all
signed rosters are retained as part of the lift plan.
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9.0

Sketches (topic header item)

Need to show the equipment and rigging hardware in the configuration it will be used to
make the lift(s). Sketches do not have to be drawn to scale but should include the
following:

Rated capacity of the equipment, including deductions
Equipment configuration, including attachments
Dimensions of item to be lifted

Load path and height, including any travel restrictions
Any lifting, height, or travel speed limitations

Lift and/or attachment points (including configuration requirements such as
quantity, pin diameter, spacing distance, size, and type)

Dimensions of the lifting points

Center of gravity, including whether estimated or determined
Method(s) of attachment

Hitch configuration for slings

Capacity and tension on slings, rigging hardware, and lifting devices in the
configuration to be used

Sling angles
Accessories used (load-rated sling protection, dunnage, etc.)
Floor or soil-loading diagrams

D/d ratio or temperature ratings on rigging hardware
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APPENDIX A: LIFT PLANNING CONSIDERATIONS

The following factors are important in planning tandem lifts. These factors are only an aid for
qualified personnel in planning such lifts.

e Will the load be shared in proportion to each crane’s rated capacity?
e How will the load distribution between cranes be controlled?

e Ifplans require cranes to carry equal loads, can the rigging be set up to ensure load
equalization between the cranes?

e Will all crane booms face a parallel direction when lifting to prevent side loading if
booming (luffing) is required?

e Will all operators have contact with the signalperson during the entire lift?
e Have the movements of each crane during the lifting operation been determined?

e Has the lift been planned to ensure no motion is combined with travel? The cranes can
hoist together as needed, and any time that one crane swings, travels, or luffs, the other
crane shall move synchronously to keep the load lines plumb.
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These sketches are provided as examples only. Exact format may vary among contractors.
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APPENDIX C: SAMPLE MOBILE CRANE CRITICAL LIFT PLAN

This critical lift plan is provided for example only. Exact format may vary among contractors.

APPROVED BY:

Qualified Rigging Engineer (REQUIRED):

Sample Enclosure Installation
Mobile Crane Critical Lift Plan

Print First and Last Name Signature Dale
Qualified Safety Representative (REQUIRED):

Print First and Last Name Signature Date
Technical Approver (REQUIRED):

Print First and Last Name Signature Date
Responsible Manager (REQUIRED):

Print First and Last Name Signature Date
Additional signatures as needed:

Print First and Last Name Signature Date

Print First and Last Name Signature Date
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Enclosure Installation
Mobile Crane Critical Lift Instructions

1. PURPOSE/SCOPE

The purpose of this lift plan is to provide hoisting and rigging (H&R) instructions for the
installation of the Enclosure to support the project. The item being lifted will be a
critical part of operations and if damaged would have negative impact on the Hanford
mission.

NOTE: The wording “Enclosure™ and “load” are used interchangeably throughout this
lift plan.

2. REFERENCES
2.1  Hanford Site Hoisting and Rigging Manual DOE-RL-92-36
2.2 Calculation A, Rev 02, “Soil Bearing Capacity for Crane Loads.”
2.3 Calculation B, Rev 03, “Enclosure Structural/Lifting Calculation.”
24  DWG Sheets 1-9, “General Arrangement Enclosure Layout.”
25 DWG Sheets 1-47, “Enclosure Frame Weldment.”
2.6  Procedure A, “Hoisting, Rigging, Load Handling, and Transport.”
2.7  Procedure B, “Response to High Winds and Dust Storms.”
2.8  Procedure C, “Response to Lightning.”

29  WO#8675309, “Installation of Enclosures, support equipment and mechanical
piping.”

3. PERSONNELREQUIRMENT
31 Per DOE-RI.-92-36 and Procedure A, personnel must be appropriately
trained and qualified to perform the assigned H&R activities.
3.2  Rigger(s) as needed.
3.3  Truck Driver(s) as needed
3.4  Crane operator(s) as needed.

3.5  Signal person(s) or flagman(s).

3.6  Designated Leader (DL)/Lift Director — A qualified rigger or recognized
rigging authority selected by the employer to advise and supervise hoisting
and rigging activities. DL must meet requirement in DOE-R1.-92-36, Section
4.0, “Personnel Qualifications and Training Requirements” and completed
Training Course— “Designated Leader for Critical Lifts Qualification.”

3.7  Designated Contact — Field Work Supervisor (FWS)— The interface person
between the DL/Lift Director and the facility or organization.
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Enclosure Installation
Mobile Crane Critical Lift Instructions

4. MATERIALS. TOOLS, AND EQUIPMENT

41

4.1.1

Crane (Make, Model #, S/N #)

Crane Configuration

o Jib shall be stored (i.e., removed from the crane)
o 176,300 1bs of counterweight shall be used.

* Boom length of 109.9 fi.
s Maximum radius shall not exceed 55 fi.

e Outriggers must be fully extended.

e Main block shall be used.

4.2

Items to be Lifted:

Component

Estimated Weight (Ibs.)

Center of Gravity

Enclosure

76,180

See sketches

43

Lift Points:

Qty.

Model No.

Description

Manufacturer

Torque

WLL (Ibs.) i 1bs)

ook

2’ Side
Pull Hoist
Ring

ook

29,000 1100
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Enclosure Installation

Mobile Crane Critical Lift Instructions

44  Hardware and Rigging for the Lifi:
Model WLL Weight Total
ode L (Ibs./ft or Weight
Qty. No. Description Manufacturer dbs.) Tbs./each) bs.)
Top Rigging (Spreader Beam & Bridle)
e 2.5” Oblong .
1 Master Link 147,300 68 68
1-1/4” Chain
4 ok Coupling Link Hk 72,300 22 88
Grade 80
1.25” Grade
2 ok 80 Alloy Chain oxk 72,300 15.5 286
9.2”
s 2" Screw Pin xs
2 Shackle 70,000 45 90
12° Spreader
1 1T Beam w/end g 0,000 835 285
Caps
1-3/4” Screw
2 HEE Pin Shackle ok 50,000 28 56
Bottom Rigging (Below Bottom Spreader Beam Shackle)
2 wohk 2" Master Link R 77.000 51 102
3/4" Chain
12 Ak Coupling Link ok 35,300 6 72
Grade 100
3/4" Sling Hook
8 o 00 O 35,300 17 136
3/4" Grade 100
4 o Alloy Chain 32° ok 35,300 7 896
1-1/2" Screw Pin
4 e Shackle o 34,000 18 72
2” Side Pull
*h % BHk
4 Hoist Rings 29,000 2 104
2,855
Total: Ibs

Weight of rigging hardware is 2,855 1bs. Configuration for the rigging is shown on Sketches 1
and 2.

Page 28




DOE/RL-92-36, Hanford Site Hoisting and Rigging Manual February 24, 2025

Chapter 1-5 — LIFT PLANNING Rev. 2, Rel. 1

4.5

4.6

Enclosure Installation
Mobile Crane Critical Lift Instructions

Deductions
Component Weight (Ibs.)
Main block 1,403
8 Parts of Line (22mm) 1,288
Auxiliary block (Headache Ball) 0
Auxiliary Sheave (Rooster Sheave) 0
Jib stored 0
TOTAL: 2,691 lbs.
Equipment

e Non-conductive tag lines as required

¢ Radios as required

¢ Other Tools and Equipment as requirement by Work Package #8675309
e Truck/Trailer as required

¢ Manlift as needed

e Qutrigger mats to be used shall be steel 16°x 4’x 8" mats.

5. PRECAUTIONS AND LIMITATIONS

51

52

5.3

54

5.5

5.6

If'this plan cannot be performed as written, stop work. Return equipment to
safe configuration and inform the FWS that the plan cannot be performed as
written, and arevision or field change notice is required.

If an upset condition occurs, stop work and make proper notifications. (e.g., Shift
Office, Safety, H&R SME). Examples of upset conditions include but are not limited
to: an unplanned crane or other H&R event resulting in personnel injury, equipment
failure or malfunction, uncontrolled movement/lowering of the load, or near miss
having the potential for personnel injury or equipment damage.

When the crane is in transit/travel there shall be no load on the hook and the
boom shall be fully lowered (i.e., in the saddle).

Rope off or barricade the area to define the critical lift area as directed by the
DI/Lift Director to prevent the entry of unauthorized personnel. A designated
fall safety zone may be defined within the critical lift area.

Hardhats, gloves, safety glasses, safety shoes, and other protective clothing as
required by facility procedures shall be worn by all affected personnel.

Special requirements, and/or manufacturer’s requirements or other required
information (See Section 7.0) pertaining to the lift must be considered.
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Enclosure Installation
Mobile Crane Critical Lift Instructions

5.7  Evacuation routes, contingency plans, and emergency procedure have been
determined.

5.8  Crane movement(s) shall only take place under the direction of a qualified
signal person, and all crane team members must always remain attentive to
the task at hand.

5.9  There is no point of no return in this lift process. If any issues arise during
installation, the safe condition shall be returning the load back to the laydown
area. It is not acceptable to leave the load suspended; it shall be placed back in
a laydown area. I[fthe DI/FWS determines that it is unsafe to return the load
to the original laydown area, an alternate laydown area may be determined as
long as it is placed in a safe configuration.

5.10 Radius from the center of rotation of the crane to the center of gravity ofthe
load shall not exceed 55 ft.

5.11 When lifting and while rotating items, the speed of'the line shall be slow and
controlled to prevent shock loading of'the crane.

5.12  The following applies to work performed in the fall zone:

5.12.1 Only essential personnel may be permitted in the fall zone to perform
work that cannot be done otherwise. This includes but is not limited to:
Riggers, Health Physics Technicians (HPTs), Nuclear Chemical
Operators (NCOs), and Industrial Hygiene (IH).

5.12.2 Presence in the fall zone must be as short as possible and limited to the
time necessary to accomplish their assigned work activities as
prescribed in the work plan.

5.12.3 No personnel at any time shall be permitted to position themselves
under the load.

5.13 Promptly notify the applicable equipment custodian whenever any problems
are identified involving cranes or other H&R equipment.

5.14 Ensure there are no persons occupying the portion of 10" Avenue and
Project location in the fall zone during the lift.
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Enclosure Installation
Mobile Crane Critical Lift Instructions

6. PREREQUISITES
6.1  Critical Lift Plan must be approved as required per the DOE-RL-92-36 and
Procedure A before starting work.

/ /
DL Print Name (first & last) DL Sign Date

6.2  Steps 6.3 through 6.8 in the prerequisites may be worked and signed off out
of order depending on the work set-up sequencing.

6.3 CONFIRM, through communication with management or review documents,
that personnel performing the lift are currently qualified forthe assigned
task(s) and have completed OJT/OJE. Verify the work package or work
instructions are complete and understood by all personnel involved with the
lift.

Crane Operator

Signal Person

/ /
DL Print Name (first & last) DL Sign Date

6.4  VERIFY slings, rigging hardware, lifting devices, etc. are properly labeled
and rated-capacity/proof/load tests have been performed as required by
DOE-RI.-92-36. The DL shall sign and date the attached Equipment
Certification status datasheet. ENSURE slings, rigging hardware, and
lifting devices are tagged per DOE-RI1.-92-36 and inspected pertheir
applicable ASME standard and the manufacturer’s instructions for damage
prior to use.

/ /
DL Print Name (first & last) DL Sign Date
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Mobile Crane Critical Lift Instructions

6.5 ENSURE the crane’s inspections are current and a pre-use inspection has been
performed. VERIFY by working with the crane operator: deductions (e.g.,
main block, headache ball, jib, parts of lines, etc.), boom length, radius,
rigging accessories per the operator’s manual, capacity of the crane, and that
the load can be lifted at the intended radius.

/ /
DL Print Name (first & last) DL Sign Date
6.6  ENSURE that all four hoist rings onthe Enclosure have been torqued to
1100 FT-LBS.
/ /
DL Print Name (first & last) DL Sign Date

6.7  CONFIRM underground structures within the footprints have been located
and marked prior to setting up the crane. Underground obstacles such as voids
or pipes that would affect safe operation of'the crane and assisting equipment
shall be identified and evaluated to not be a hazard.

/ /
DL Print Name (first & last) DL Sign Date

NOTE: A new pre-lift meeting shall be performed each day and prior to resuming work
following a work suspension.

6.8 CONDUCT apre-lift meeting with all personnel directly involved with this
lift. This lift shall be discussed in detail before beginning work. The DL shall
appoint a designated flagman(s) and/or signal person(s) as required directing
all movement of'the crane. The DL shall document attendance on the
attached roster. At aminimum the pre-lift meeting will cover the following:

s Critical Lift Plan
o Load handling equipment, rigging, and other equipment used for the lift
e Hazards and controls
¢ Unique conditions
s Hold points
o Load handling activity personnel assignments addressing:
o Individual responsibilities
Work location hazards
Communication methods and signals (Radio use or other)
Personal protective equipment requirements
Coordination with other work groups

O 0 0O O
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Mobile Crane Critical Lift Instructions

o Contingency measures
o Emergency action plan

e Lessons Learned

s Questions
Concerns raised during this meeting shall be addressed prior to
proceeding with the lift. At the completion of the pre-lift meeting, the
DL should confirm that the attendees understand the plan and their roles
and responsibilities during the lift.

6.9 IDENTIFY obstructions in the load path and the swing radius of the crane.

/ /
DL Print Name (first & last) DL Sign Date

NOTE: Outrigger mat locations may be adjusted in the field to ensure the distance from
crane’s center of rotation to center of the lift is not greater than 55 ft. The crane
outriggers shall be placed such that the center of the outrigger is at least 12 in. from any
edge of the outrigger mats.

NOTE: Outrigger mat size (16°x4°x8”) was deemed adequate from maximum outrigger
loads.

6.10 VERIFY the mobile crane is in position

6.10.1 Crane to have 176,300 1bs. of counterweights installed.

6.10.2 Crane outriggers to be fully extended.

6.10.3 Outrigger mats placed under each outrigger.

6.10.4 The crane must be within 1° of level. The crane should be checked
with a 4-ft level or other acceptable method. The target level in the cab
shall not be relied on for critical lifts.

/ /
DL Print Name (first & last) DL Sign Date

NOTE: Steps 6.11 and 6.12 can be performed simultaneously by placing the crane hook over
the location where the lift will be performed and then swinging the boom to an
unobstructed area for taking the horizontal measurement.

6.11 ENSURE afunctional/operational test has been performed on all functions of
the crane through the full range of movements that will be used to perform the
lift. The test shall be performed with the crane set up in the exact
configuration as will be used to perform the lift with no load on the hook.

/ /
DL Print Name (first & last) DL Sign Date
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Enclosure Installation
Mobile Crane Critical Lift Instructions

6.12 VERIFY the distance from the crane’s center of rotation to the center of
gravity of'the load. ENSURE the maximum distance from the centerline of
the crane to the centerline of the lift is not greater than 55 ft.

/ /
DL Print Name (first & last) DL Sign Date

NOTE: If at any point during the lift evolution the wind speed exceeds the values below,
the load shall be set down and the crane placed in a safe configuration, per Procedure B.

6.13 VERIFY that the wind speed is less than the crane manufacturer’s allowable
wind speed or per Procedure B, whichever is less.

/ /
DL Print Name (first & last) DL Sign Date

NOTE: If at any point during the lift evolution lightning is reported within 50 miles of
the 1ift location, the load shall be set down and the crane placed in a safe configuration,
per Procedure C.

6.14 VERIFY that lightning is not reported to be within 50 miles of the lift
location, per Procedure C.

/ f
DL Print Name (first & last) DL Sign Date

6.15 VERIFY the Prerequisite steps above are completed as required and the load
is ready to be rigged and lifted in accordance with critical lift plan Sketches
1 and 2.

/ f
DL Print Name (first & last) DL Sign Date

10
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7.1
7.2
7.3

74

15

7.6

1.7
7.8

Enclosure Installation
Mobile Crane Critical Lift Instructions

7. CRITICAL LIFT INSTRUCTIONS

NOTE: The following steps shall be worked concurrently with steps from
WO# 8675309, which governs radiological, IH, safety or operational activities that
must be worked simultaneously with the Critical Lift Plan Steps.

INSTALL rigging for the load as shown per Sketches 1 and 2.

Slowly LIFT to remove any slack in the rigging.

ENSURE the load is level, by adjusting the rigging (e.g., chain slings, sling hooks,
coupling links, ete.) as necessary.

ENSURE non-conductive tag line(s) are used to guide the load when the load is fully
suspended.

LIFT the load from the truck/trailer slowly until it is fully supported by the crane.
Keep the load suspended as close as practical to the truck/trailer and hold for one
minute.

LIFT and POSITION the load to the desired install location

PLACE the load and connect to the concrete slab.

DISCONNECT rigging as directed by the DL.

THIS CONCLUDES THE CRITICAL LIFT PLAN.
Resume work per WO# 8675309

11
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Pre-Lift Meeting

A pre-lift meeting shall be held and a roster with the names of attendees and dates shall be attached

as part of this lift plan.

PRINT NAME SIGNATURE DATE
12
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Eguipment Certification Status Data Sheet
Equipment and rigging accessories are within current certification status. The DL shall sign

and date the attached Equipment Certification Status Data Sheet each day any part of this
critical lift plan is worked.

PRINT NAME SIGNATURE DATE

13
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