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Introduction

This subject area describes the procedures for conducting ordinary, pre-engineered, and critical lifts. It discusses the
requirements for

Conducting a lift assessment to determine the type of lift; 
Preparing a Critical Lift Evaluation Form (CLEF) and a Critical Lift Plan or
Pre-engineered Lift Procedure; 
Reviewing and approving the plan; 
Conducting ordinary lifts and operating material handling equipment; 
Certifying material handling equipment; 
Inspecting and maintaining lifting and material handling equipment; 
Inspecting shielding blocks;
Operating, inspecting and maintaining manual material handling equipment

See the Forklift Safety Subject Area for procedures on safely operating forklifts.

See the Aerial Lifts Subject Area for procedures on safely operating aerial lifts.

 

Contents

Section Overview of Content
(see section for full process)

 
1. Conducting Critical and Pre-engineered Lifts

Conduct lift assessment.
Prepare Critical Lift Evaluation Form (CLEF) and a Critical Lift
Plan or Pre-engineered Lift Procedure.
Review and approve plan.
Hold Pre-lift Meeting.
Conduct lift.

2. Conducting Ordinary Lifts and Operating Material Handling
Equipment Determine type of lift by conducting a lift assessment.
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Evaluate lift.
Ensure training is complete.
Ensure equipment is certified.
Present plan for review.
Start activity when work package is complete and accepted.
Keep nonparticipants out of work control zone.
Approve work planning.
Hold Pre-lift Meeting.
Conduct lift.

3. Certifying Material Handling Equipment for Use
Inspect and certify (load test) new equipment not certified by
the manufacturer.
Review and inspect lifting device.
Issue certification document.
Retain copy of records.
Ensure equipment is used only for its intended purpose.

4. Inspecting and Maintaining Lifting and Material Handling
Equipment Inspect and maintain lifting and material handling equipment

applying one of the following subprocesses:
Inspection and Proof Test Requirements of Rigging and
Material Handling Hardware

Inspection and Proof Test Requirements of Rigging Hooks

Inspection, Proof Test Requirements, and Operating Practices
for Slings

Inspection and Proof Test Requirements of Below-the-Hook
Lifting Devices

Inspection, Load Test Requirements, Preventive Maintenance,
and Operating Practices for Overhead Cranes/Hoists

Inspection, Load Test Requirements, Preventive Maintenance,
and Operating Practices for Mobile Cranes and Boom Trucks

Contractor's Heavy Construction Equipment

Maintaining Lifting and Material Handling Equipment

5. Inspecting Shielding Blocks
Inspect and protect shielding blocks.
Discard defective blocks.

6. Manual Material Handling Equipment
General Requirements.
Inspection.
Operating Manual Material Handling Equipment.
Maintenance of Manual Material Handling Equipment.
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Exhibits
AGS Shielding Block 24' x 2' Roof Beam
Checklist for Lift Planning
Classifying Lifts
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Criteria for Resubmittal of Pre-engineered Lifts
Critical Lift Plan
Daily (Frequent) Overhead Crane/Hoist Inspection Checklist 
DOE Headmark List
Lift Assessment
Mobile Crane Critical Lift Evaluation Form Example
Overhead Crane Critical Lift Evaluation Form Example
Rigging Hardware Inspection/Removal Criteria and the Recognized Manufacturer Markings
Safe Lifting and Operating Practices
Slings: Inspection Criteria
Standard Hand Signals for Mobile Cranes
Standard Hand Signals for Overhead and Gantry Cranes
Weather Factors

Forms
Critical Lift Evaluation Form (CLEF)
Inspection Reports
Load Test Reports
Overhead Crane Monthly Inspection Checklist
Rigging Plan Worksheet
Training Requirements and Reporting Obligations

This subject area contains training requirements. See the Training and Qualifications Web Site.

This subject area does not contain reporting obligations.

External/Internal Requirements
Requirement Number Requirement Title

10 CFR 830, Subpart A Energy, Nuclear Safety Management, Quality Assurance Requirements

29 CFR 1910 Labor/Occupational Safety and Health Standards

29 CFR 1926 Labor/Safety and Health Regulations for Construction

ANSI/ASME B 30 Series
American National Standards Institute (ANSI)/American Society of Mechanical Engineers
(ASME)/ASME/ANSI B30 Crane and Hoist Series of Standards

BSA Contract No. DE-AC02-98CH10886 -
Clause I.119 (DEAR 970.5223-1)

Integration of Environment, Safety and Health into Work Planning and Execution (DEC 2000)

DOE-STD-1090-07 Hoisting and Rigging

O 414.1D Admin Chg 1 (May 8, 2013) Quality Assurance

References

Aerial Lifts Subject Area

ANSI/ITSDF B56.10 Safety Standard for Manually Propelled High Lift Industrial Trucks

ASME B30.5, Mobile and Locomotive Cranes

ASME B30.9, Slings

ASME B30.10, Hooks

ASME B30.20 Standard for Design, Testing, and Appropriate Markings

ASME B30.26, Rigging Hardware
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DOE-STD-1090, Hoisting and Rigging

Facility Operations Center (FOC) Web site

Forklift Safety Subject Area

OSHA 1910.179 Overhead and Gantry Cranes

OSHA 1910.180, Crawler Locomotive and Truck Cranes

OSHA 1910.184, Slings

OSHA 1926 Subpart CC, Cranes & Derricks in Construction

OSHA 1926 Subpart O, Motor Vehicles, Mechanized Equipment, and Marine Operations

Training and Qualifications Web Site

Work Planning and Control for Experiments and Operations Subject Area

Standards of Performance

Managers shall analyze work for hazards, authorize work to proceed, and ensure that work is performed within
established controls.

Managers shall develop, maintain, communicate, and manage appropriate plans, i.e., project plans, program plans,
operations plans, and business plans.

All staff and users shall ensure that they are trained and qualified to carry out their assigned responsibilities, and
shall inform their supervisor if they are assigned to perform work for which they are not properly trained or
qualified.

The only official copy of this file is the one on-line in SBMS.

Before using a printed copy, verify that it is the most current version by checking the effective date.

| SBMS Home Page | Subject Areas | Instructions | Revision History |

 

https://sbms.bnl.gov/sbmsearch/subjarea/129/129_SA.cfm

PROCEDURE: CONDUCTING CRITICAL AND PRE-ENGINEERED
LIFTS
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Subject Area: Lifting Safety

1. Conducting Critical and Pre-engineered Lifts
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Effective Date: Apr 7, 2014 Subject Matter Expert: Michael Gaffney Management System Executive: Ed Nowak

Applicability

This information applies to BNL staff and non-BNL staff who perform or supervise critical and pre-engineered lifts
using hoisting and rigging equipment.

Required Procedure

Before a critical or pre-engineered lift is made, the Critical Lift Evaluation Form (CLEF) must be prepared. The Critical
Lift Plan also must be prepared and reviewed. A Pre-engineered Lift Procedure must address the same elements as a
Critical Lift Plan.

Under special circumstances, for example in a life-threatening, or emergency situation, the BNL Incident Commander
will take charge of the emergency and will secure input from the Lifting Safety Committee Chair, subject matter
experts, F&O supervisors, or BNL Hoisting and Rigging Inspector, if available, to evaluate and approve a Critical Lift.

Step 1 The responsible manager or designee determines the type of lift by conducting a lift assessment:

Ordinary;
Pre-engineered;
Critical.

See the exhibits Lift Assessment and Classifying Lifts for information on conducting the assessment.

If the lift is ordinary, go to the section Conducting Ordinary Lifts and Operating Material Handling Equipment. If
the lift is critical or pre-engineered, follow this section.

Contact the Lifting Safety Committee (LSC) Chair, F&O Rigging Supervisors, or the BNL Hoisting and Rigging
Inspector for assistance in conducting the assessment.

Step 2 The responsible manager or designee (e.g., professional engineer, person-in-charge) prepares the Critical Lift
Evaluation Form (CLEF) for critical or pre-engineered lifts. See the Mobile Crane Critical Lift Evaluation Form
Example and the Overhead Crane Critical Lift Evaluation Form Example for examples of CLEFs.

This may be done in conjunction with Step 4.

Step 3 The responsible manager or designee ensures that the operator of the equipment and the riggers involved with
the lift have been trained. See the Training and Qualifications Web Site for information on courses. Contact a
Training Coordinator for assistance.

All construction contractor and construction sub-contractor signal persons must meet the qualification
requirements of OSHA 29 CFR 1926.1428.

All contractor and sub-contractor mobile crane operators must have a valid New York State Mobile Crane
Operator's License for the type of equipment they will be operating.

Step 4 The responsible manager or designee prepares a Critical Lift Plan or Pre-engineered Lift Procedure. See the
exhibit Critical Lift Plan and Pre-engineered Lift Procedure for the information required for developing it. Use the
exhibits Checklist for Lift Planning and Weather Factors as tools for evaluating the area of operation and
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potential hazards when preparing the plan. This evaluation must include the following considerations:

Confirm that industry-recognized equipment and hardware have been selected for the job and that the
equipment is qualified for a Critical Lift. Note: The hook devices used for Critical Lifts may have
different Load Test requirements than those required for Ordinary Lifts.
Ensure that the Next Date of Inspection stickers/tags are current. Any equipment found not to be in
compliance can not be used at BNL until a new inspection is performed.
Ensure the crane Preventive Maintenance is current. All Preventive Maintenance must be current or
the Critical Lift cannot be approved. Pre-Engineered Lifts may not be conducted unless the
Responsible Manager ensures the crane Preventive Maintenance is current.
Confirm proper setup and positioning of equipment.
Check that the load and work conditions (i.e., housekeeping, lighting, environmental conditions) will not
exceed the design capabilities of the equipment.
Check the area for unsafe/hazardous conditions and confirm that they and the mitigating controls are
communicated properly to those involved in the lift. Note: It is recommended that this be done in writing
before the start of any rigging.
Use spotters and taglines when necessary to safely handle a load.

Step 5 The responsible manager or designee (or the contractor, if applicable) presents the Critical Lift Evaluation Form
(CLEF) and the Critical Lift Plan or Pre-engineered Lift Procedure to the LSC for review.

A critical lift must not be conducted without this review.

Note: The responsible manager or designee (or the contractor, if applicable) should allow an adequate amount
of time in the construction schedule for review and approval of critical or pre-engineered lifts.

Step 6 The LSC reviews the CLEF and the Critical Lift Plan or Pre-engineered Lift Procedure using the exhibit
Checklist for Lift Planning as a tool for reviewing the plan. When found acceptable, the LSC Committee Chair
approves the CLEF and and notifies the Deputy Director for Operations of the final approval (electronic copy
provided).

Note: The LSC may waive some requirements that become burdensome due to local circumstances. The LSC
also may contract a third-party to review the plan.

Step 7 The professional engineer/qualified person, person-in-charge (as applicable), operator of equipment (as
applicable), responsible manager or designee, and LSC Committee Chair sign the CLEF.

Note: The LSC Chair retains the original signed copy. The person-in-charge retains a copy of the executed
CLEF.

Step 8 The LSC Chair or delegate notifies the Deputy Director for Operations on the day of the lift (by the LSC Chair or
delegate) and when the lift is completed.

Step 9 Staff participating in the lift hold a Pre-lift Meeting to review the plan/procedure before making a critical or pre-
engineered lift. Brief all participants as follows (and as a minimum):

Intended lift sequence and load path;
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Establishing a Work Control Zone and keeping nonparticipants out;
Identified hazards;
Methods of hazard mitigation;
Load securement;
Stop Work Authority;
Use of standard hand signals for controlling crane operations. For operations not covered by standard
hand signals, special signals must be agreed upon in advance by both the crane operator and the
signal person, and must not conflict with the standard hand signals. See the exhibits Standard Hand
Signals for Mobile Cranes or Standard Hand Signals for Overhead and Gantry Cranes, as applicable;
Spotter and tagline personnel duties, if used. 

Step 10 Conduct the lift as planned.

If there are any problems during a lift that cause a departure from the lifting plan, abort the lift, redo the planning
and review with the LSC, and conduct the lift at another time.

Step 11 Resubmit changes to pre-engineered lifts for approval by the LSC (see the exhibit Criteria for Resubmittal of
Pre-engineered Lifts). Submit the updated Pre-engineered Lift Procedure reading acknowledgement forms to the
LSC for record retention.

References

Training and Qualifications Web Site

The only official copy of this file is the one on-line in SBMS.

Before using a printed copy, verify that it is the most current version by checking the effective date.
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2. Conducting Ordinary Lifts and Operating Material Handling
Equipment
Effective Date: Aug 30, 2012 Subject Matter Expert: Michael Gaffney Management System Executive: Ed Nowak

Applicability

This information applies to BNL staff and non-BNL staff who conduct ordinary lifts and operate material handling
equipment.

Required Procedure

Before conducting an ordinary lift and/or operating material handling equipment to complete work, consult the
Classifying Lifts exhibit and prepare a Lift Assessment. All ordinary lifts requiring the use of material handling
equipment must follow work-planning procedures (see the Work Planning and Control for Experiments and
Operations Subject Area). See the Safe Lifting and Operating Practices exhibit. Note: Your work-planning efforts may
be enhanced, if you use the Critical Lift Evaluation Form (CLEF) as a template.

However, in a life-threatening, or emergency situation, the Incident Commander will take charge of the emergency
and will secure input from the line authority having jurisdiction, the Lifting Safety Committee Chair, subject matter
experts, F&O Rigging Supervisors, or the BNL Hoisting and Rigging Inspector, if available, and the situation warrants
it.

Step 1 The responsible manager or designee determines the type of lift by conducting a lift assessment:

Ordinary;
Pre-engineered;
Critical.

See the exhibits Lift Assessment and Classifying Lifts for information on conducting the assessment.

If the lift is ordinary, follow this section. If the lift is critical or pre-engineered, refer to the section Conducting
Critical and Pre-engineered Lifts.

Ensure that the operator conducts a pre-use inspection of the equipment to be used and ensure that the
equipment is approved for use in the particular work area. Operators use the operator aid for the Daily
(Frequent) Overhead Crane/Hoist Inspection Checklist and use the owner's manual as needed. If there are no
deficiencies, the operator records their Life Number (Guest Number, if applicable) with the date on the
Inspection Record (BNL Stk # S33867) affixed to the crane control. The Inspection Record must be clearly
accessible on the crane for the shift the inspection was performed. If any of the items on the operational aid
(Daily (Frequent) Overhead Crane/Hoist Inspection Checklist), including the annual inspection and preventive
maintenance, are found to be deficient, the crane must be removed from service until the deficiencies are
corrected.

Note: Retention of the completed Inspection Record is not required.

If deficiencies or unsafe conditions are found, immediately tag the equipment “Not for Use” (yellow tag) and
inform the Reaserch Space Manager/Cognizant Space Manager (RSM/CSM). The crane will not be operated
until deficiencies have been corrected and the crane has been restored to safe operating condition. All repairs
will be made by properly trained HEMOs or contract mechanics only.

Contact the Lifting Safety Committee (LSC) Chair, F&O Rigging Supervisors, BNL Hoisting and Rigging
Inspector, or your ESH Coordinator for assistance in conducting the assessment.
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Step 2 The responsible manager or designee (e.g., professional engineer, person-in-charge) evaluates the proposed lift
or material handling requirement in accordance with work planning requirements and authorizes the activity or lift
(see the Work Planning and Control for Experiments and Operations Subject Area).

This may be done in conjunction with step 4.

Step 3 The responsible manager or designee ensures all personnel performing mechanical material handling, hoisting
and rigging activities, operating powered industrial trucks (aka forklifts), or other lifting equipment have
completed the required training (i.e., Basic Rigging Course, Forklift Operator Course). See the Training and
Qualifications Web Site for course information. Contact a Training Coordinator for assistance.

All construction contractor and construction sub-contractor signal persons must meet the qualification
requirements of OSHA 29 CFR 1926.1428.

All construction contractor and sub-contractor mobile crane operators must have a valid New York State Mobile
Crane Operator's License for the type of equipment they will be operating.

 

Step 4 The responsible manager or designee ensures the equipment to be used is certified for use in that area by
inspecting the tag on the equipment for a current inspection date.

Note: If the inspection due date has passed, do not use the equipment and remove it from service until re-
inspected and certified. (Go to the section Certifying Material Handling Equipment for Use). This must be
inspected (go to the section Inspecting and Maintaining Lifting and Material Handling Equipment) by designated
BNL staff (or the contractor, if applicable) with proper credentials. Use the exhibits Checklist for Lift Planning and
Weather Factors as tools for evaluating the area of operation and potential hazards when preparing the work
plan.

Contractors working at BNL must submit a Rigging Plan Worksheet to the BNL Hoisting and Rigging Inspector.
A minimum of four (4) working days is required for review and approval of the Rigging Plan. The Rigging Plan,
and all lifting and rigging equipment must be approved by the BNL Hoisting and Rigging Inspector before use at
BNL. 

Step 5 The responsible manager or designee (or the contractor, if applicable) presents the plan to the supervisor or
cognizant person-in-charge for review with the person(s) who will perform the task(s) using the material handling
equipment, noting the precautions required to safely complete the task(s). All precautions required to safely
complete the task(s) must be noted in the Pre-Lift Meeting, and as a minimum, cover the following:

Intended steps in the lift sequence;
Work control zone, load path, and unloading area;
Potential hazards, hazardous situations in the handling area;
How the hazards will be mitigated;
Stop Work Authority;
Load securement and transportation issues;
Use of standard hand signals for controlling crane operations. For operations not covered by standard
hand signals, special signals must be agreed upon in advance by both the crane operator and the
signal person, and shall not conflict with the standard hand signals. See the exhibits Standard Hand
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Signals for Mobile Cranes or Standard Hand Signals for Overhead and Gantry Cranes, as applicable.
Spotter and tagline personnel duties, if used.

Note: The responsible manager or designee (or the contractor, if applicable) should allow an adequate amount
of time in the schedule to permit load testing and feedback to be addressed as needed.

Step 6 Begin the activity once the work package is complete, accepted, and the material handling equipment meets
inspection requirements, and qualified operators are determined and identified.

Note: In certain situations, it may be prudent to have experienced personnel present when the activity begins.

Note: If the intended work is to be done by “qualified personnel,” the responsible line organization should
incorporate that into the plan and verify that such personnel are performing the work.

Step 7 From the onset of the work, whether it is a hoisting and rigging operation, a forklift operation, or other operation,
the work crew must keep nonparticipants out of the work control zone (danger zone), whether indoors or
outdoors.

Designated personnel in charge of forklift, mobile crane, overhead crane and aerial lifts ensure that work control
zones are set up. For information on forklifts, see the Forklift Safety Subject Area. For information on aerial lifts,
see the Aerial Lifts Subject Area.

Step 8 Line management approves work planning and related activities (see the Work Planning and Control for
Experiments and Operations Subject Area.

Contractors must obtain approval from the BNL Hoisting and Rigging Inspector.

BNL staff must obtain approval from the responsible manager.

Note: Records are to be maintained by line management.

Step 9 Staff participating in ordinary lifts hold a Pre-lift Meeting to review the plan/procedure before making any lift of
personnel or equipment.

Step 10 Conduct the lift as planned and make sure that the load is properly secured. Managers ensure that when
personnel operate material handling equipment, hard hats are be worn at all times.

If there are any problems during a lift that cause a departure from the lifting plan, abort the lift, redo the planning
and review, and conduct the lift at another time.

References

Aerial Lifts Subject Area

Forklift Safety Subject Area

Training and Qualifications Web Site
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Work Planning and Control for Experiments and Operations Subject Area

 

The only official copy of this file is the one on-line in SBMS.

Before using a printed copy, verify that it is the most current version by checking the effective date.

| SBMS Home Page | Top of Subject Area | Instructions | Revision History |

 

https://sbms.bnl.gov/sbmsearch/subjarea/129/129_pro2.cfm

PROCEDURE: CERTIFYING MATERIAL HANDLING EQUIPMENT FOR
USE

Management System: Worker Safety and Health

Subject Area: Lifting Safety

3. Certifying Material Handling Equipment for Use
Effective Date: Aug 30, 2012 Subject Matter Expert: Michael Gaffney Management System Executive: Ed Nowak

Applicability

This information applies to BNL staff and non-BNL staff who use material handling equipment.

Required Procedure

After evaluating the task to be completed and determining the type of lift, it will be necessary to certify that the
proper material handling equipment will be used. All newly purchased lifting devices and accessories must be tested
and certified by the manufacturer, as required by applicable codes, standards and/or regulations. An identification
plate must be attached to the unit with all of the required information, and an operator’s manual provided, as
applicable.

Note: All below-the-hook rigging gear to be used for critical lifts must be certified by the manufacturer to have been
proof tested. A 200-percent test load is required on rigging hardware and certain slings, and 125-percent for below-
the-hook lifting devices. See the section Inspecting and Maintaining Lifting and Material Handling Equipment.

Step 1 Before use, inspect and certify (load test) any newly purchased equipment not certified by the manufacturer.
Contact the Safety Engineering Group or BNL Hoisting and Rigging Inspector for inspection and load testing
documentation. (see Load Test Report).

Note: If the equipment is to be used for a critical lift, it must be certified to have met proof test requirements.
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Step 2 The operator or other designated personnel visually inspects material handling equipment each day, or before
use if the equipment is not used daily, to certify it for use that day.

Note: Records of these inspections are not required, unless problems are identified. Any documentation is
maintained by the owner/custodian of the equipment.

Step 3 Before use, a qualified person reviews and inspects any lifting device or accessory that has undergone a major
overhaul or modification. The responsible organization performs the load testing, and Safety Engineering or the
BNL Hoisting and Rigging Inspector witnesses it. If the device or accessory shows deterioration, it will be
removed from service.

Note: All this is in addition to the pre-use inspection by the operator, or any other required frequency of
inspections.

Step 4 The Safety Engineering Group or the BNL Hoisting and Rigging Inspector issues a load test certification
document and retains a copy of the records.

Step 5 The supervisor, contractor, and assigned qualified operator ensure that equipment is used only for its intended
applications, as defined in the operator’s manual and determined in the work plans, and that recognized safety
practices are observed.

The only official copy of this file is the one on-line in SBMS.

Before using a printed copy, verify that it is the most current version by checking the effective date.

| SBMS Home Page | Top of Subject Area | Instructions | Revision History |
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PROCEDURE: INSPECTING AND MAINTAINING LIFTING AND
MATERIAL HANDLING EQUIPMENT

Management System: Worker Safety and Health

Subject Area: Lifting Safety

4. Inspecting and Maintaining Lifting and Material Handling Equipment
Effective Date: Apr 7, 2014 Subject Matter Expert: Michael Gaffney Management System Executive: Ed Nowak

https://sbms.bnl.gov/supportservices.cfm?ss=H&recid=563#563
https://sbms.bnl.gov/supportservices.cfm?ss=H&recid=563#563
https://sbms.bnl.gov/default.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/129/129_SA.cfm
https://sbms.bnl.gov/instructionsa.cfm
https://sbms.bnl.gov/Reports/rptAbout.cfm?Type=SA&ID=129&ProcID=4657
https://sbms.bnl.gov/sbmsearch/msd/WSH/WSH_msd.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/129/129_SA.cfm
mailto:gaffney@bnl.gov
mailto:enowak@bnl.gov


Lifting Safety

https://sbms.bnl.gov/sbmsearch/SubjArea/PrintAll.cfm?SAId=129&DisplayButton=No&Exhibit=No[5/13/2014 11:30:55 AM]

Applicability

This information applies to all contractors, owners, and operators of lifting, rigging, and material handling equipment
used at Brookhaven National Laboratory.

Required Procedure

Inspecting, Testing, Operating, and Maintaining Lifting and Material Handling Equipment contains eight subsections:

4.1 Inspection and Proof Test Requirements of Rigging and Material Handling Hardware 
4.2 Inspection and Proof Test Requirements of Rigging Hooks
4.3 Inspection, Proof Test Requirements, and Operating Practices for Slings
4.4 Inspection and Proof Test Requirements of Below-the-Hook Lifting Devices 
4.5 Inspection, Load Test Requirements, Preventive Maintenance, and Operating Practices for Overhead Cranes/Hoists
4.6 Inspection, Load Test Requirements, Preventive Maintenance, and Operating Practices for Mobile Cranes and
Boom Trucks
4.7 Contractor's Heavy Construction Equipment
4.8 Maintaining Lifting and Material Handling Equipment

4.1 Inspection and Proof Test Requirements of Rigging and Material Handling
Hardware
This section provides the requirements for inspection, testing, and use of detachable rigging hardware used for lifting
purposes. This hardware includes shackles, links, rings, swivels, turnbuckles, eyebolts and wire rope clips, wedge
sockets and rigging blocks. The above equipment must comply with ASME B30.26, Rigging Hardware and the DOE-
STD-1090 standards.

Step 1 Initial Inspections: Prior to use, a Department-/Division qualified person (or the BNL Hoisting and Rigging
Inspector) must inspect all new, altered, modified, or repaired rigging hardware (e.g., shackles, turnbuckles,
eyebolts, links, rings, swivels, etc.). To verify compliance with the latest applicable ASME and OSHA standards,
check for suspect counterfeit parts and manufacturer’s markings (see page 2 of the exhibit Rigging Hardware
Inspection/Removal Criteria and the Recognized Manufacturer Markings). Document the initial inspection, with
initials, life number and date on the shipping receipts. Maintain these files for the life of the equipment with the
Department/Division files.

Step 2 Frequent (Pre-Use) Inspections: Before each use, and before each new job, the user or other Department-
/Division-designated person must perform a visual inspection. Remove equipment from service if any conditions
are noted that may result in an appreciable loss of original strength. Equipment must not be returned to service
until approved by a qualified person (i.e., BNL Hoisting and Rigging Inspector).

Step 3 Periodic Inspection: A Department-/Division qualified person must perform a complete inspection of rigging
hardware and remove the equipment from service if any conditions are noted that may result in an appreciable
loss of original strength. The equipment must not be returned to service until approved by a qualified person (i.e.,
BNL Hoisting and Rigging Inspector). Periodic inspections intervals must not exceed one year. Records are not
required by ASME or DOE standards.

Step 4 Department/Division line management maintains written and dated records of the frequent/periodic inspections of
rigging hardware (e.g., shackles, turnbuckles, eyebolts, links, rings, swivels, etc.) at their discretion.

Step 5 The operator must use the inspection guides that are provided for the equipment in use (see the exhibit
Inspection Reports) and maintain them with the equipment (in a weatherproof-holder, if applicable).

Step 6 Training: The supervisor ensures BNL and contractor employee rigging hardware users are trained and qualified
in the selection, inspection, cautions to personnel, effects of environment, and rigging practices (see the Training
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and Qualifications Web Site).

Step 7 Critical Lift Proof Test: The Person-in-Charge ensures all shackles, eyebolts, turnbuckles, links or rings, and
swivel hoist rings used for a critical lifts must have an initial proof load of 200 percent of its rated capacity. If
documentation of proof test cannot be verified the equipment must be proof tested before being used to make a
critical lift. Records are required.

4.2 Inspection and Proof Test Requirements of Rigging Hooks
This section provides the requirements for hooks supporting a load in a direct pull configuration with the load carried
in the base (bowl/saddle) of the hook. The above equipment must comply with ASME B30.10, Hooks and the DOE-
STD-1090, Hoisting and Rigging standards.

Step 1 Markings: The manufacturer’s name or trademark must be forged cast or die stamped on a low stress and non-
wearing area of the hook.

Step 2 Initial Inspection: Prior to use, all new and repaired hooks must be inspected by a qualified person (or the BNL
Hoisting and Rigging Inspector) to verify compliance with ASME B30.10, Hooks and DOE-STD-1090, Hoisting
and Rigging standards. Inspection procedures and record keeping requirements for hooks in regular service are
governed by the kind of equipment in which they are used (cranes, hoists, slings etc.). This inspection can be
documented by using the BNL Crane/Hoist Hook Inspection Report or the BNL Sling and Accessory Initial and
Periodic Inspection Report.

Step 3 Daily Inspection: The operator or other designated person must visually inspect the hook daily or prior to first
use if the hook is not in regular service for the following conditions: a) cracks, b) deformation, c) damage from
chemicals, d) damaged, malfunctioning hook latch, e) evidence of heat damage. Any conditions that may result in
a loss of original strength will cause the hook to be removed from service. Hooks must not be returned to service
until approved by a qualified person (i.e., BNL Hoisting & Rigging Inspector). Records are not required.

Step 4 Frequent Inspection: The operator or other designated person must visually inspect the hook monthly. This
inspection in addition to the daily inspection must include the following: a) wear, b) hook attachment and securing
means. Records are not required.

Step 5 Periodic Inspection: A qualified inspector must perform a complete inspection yearly. In addition to the
requirements in frequent inspection the inspector will check for a) deformation bending or twisting from original
plane, b) distortion causing an increase in the throat opening of 5% not to exceed ¼” of original throat opening, c)
any wear exceeding 10% from original, d) cracks. This inspection can be documented by using the BNL
Crane/Hoist Hook Inspection Report or the BNL Sling and Accessory Initial and Periodic Inspection Report. Dated
and signed records must be incorporated in the equipment file for which the hook is used.

Testing: Performance testing (proof loading) of hooks is not routinely required, except to conform to the
requirements for the equipment of which they are a part.

 

4.3 Inspection, Proof Test Requirements, and Operating Practices for Slings
This section provides the requirements for fabrication, attachment, use, inspection and maintenance of slings used
for lifting purposes. The above equipment must comply with OSHA 1910.184, Slings; ASME B30.9, Slings; and the

http://training.bnl.gov/
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/3b10e111.pdf
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/12910e141.pdf
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/12910e141.pdf
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/3b10e111.pdf
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/3b10e111.pdf
https://sbms.bnl.gov/sbmsearch/subjarea/129/../../subjarea/129/12910e141.pdf


Lifting Safety

https://sbms.bnl.gov/sbmsearch/SubjArea/PrintAll.cfm?SAId=129&DisplayButton=No&Exhibit=No[5/13/2014 11:30:55 AM]

DOE-STD-1090 standards.

Steps 1 through 9 of this subsection provide General Sling requirements for all sling types. Links to specific
requirements for each sling type are provided below:

Alloy Steel Chain Slings
Wire Rope Slings
Metal Mesh Slings
Synthetic Webbing Slings
Synthetic Roundslings
Twin-Path Slings

General Sling

Step 1 Record Retention: Maintain records of the initial sling inspections and required proof test for the life of the
equipment. A PM Work Order, F&O Inspection Report, or Departmental database files indicating the slings
condition is record of the periodic inspection. Periodic inspection reports must be maintained for a period of three
years. Maintain these records with the Department/Division files.

Contractors must certify on the Rigging Plan Worksheet that all slings and rigging gear in their use comply with
OSHA, ASME, and DOE standards for inspection and proof test requirements.

Step 2 Attach the Daily (Frequent) Sling Inspection Checklist and the Daily (Frequent) Overhead Crane/Hoist Inspection
Checklist to the overhead crane pendant and use them as a reference guide for the daily sling and crane
inspections. The Daily (Frequent) Sling Inspection Checklist contains the inspection and removal from service
criteria for slings used at BNL.

Step 3 Initial Inspection: Use the BNL Sling and Accessory Initial and Periodic Inspection Report or any report form that
is internal to a Department/Division to document this information. Sling identification should be maintained by the
user so as to be legible during the life of the sling. Replacement of sling markings is considered a repair, and
must be done by the manufacturer. After the initial inspection of slings, forward the information found on the
manufacturer’s ID tag and conditions noted at the time of inspection to F&O Facility Operations Center (FOC) to
be entered into their database. A color-coded BNL Inspection Tag or Tape must be installed on the equipment at
this time certifying satisfactory completion of inspection. The inspection tag color code for all hoisting and rigging
equipment inspections rotates annually. The inspection tag color code is dependent on the year the equipment is
inspected as follows: 2012-Green; 2013-Red; 2014-Blue; 2015-Orange; 2016-Green; etc. 

Step 4 Frequent (Pre-Use) Inspection: The user, or other designated person, performs a visual inspection for damage
each day or shift the sling is used, and removes the sling from service if any conditions are noted that may result
in a loss of original strength. The sling must not be returned to service until approved by a qualified person. The
exhibits referenced in the individual frequent (pre-use) sling inspection procedure for each sling type can be used.

Step 5 Periodic Inspection: A qualified person (or the BNL Hoisting and Rigging Inspector) periodically performs a
complete inspection for damage of the sling. The sling must be examined for any conditions that will compromise
the integrity of the sling. The Periodic Inspection intervals must not exceed one year. After complection of a
satisfactory inspection, a color coded tag or tape must be attached to the sling and marked with its inspection due
date. This BNL tag or tape is documentation of both the periodic and satisfactory inspection.

Step 6 Critical Lift Proof Test: Provide documentation of an initial proof test for slings used for a Critical Lift. If
documentation of initial proof test cannot be verified, the sling must be proof tested prior to use in a Critical Lift.
See the applicable sling subsections for the individual sling proof load requirements. Records are required.
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Step 7 Training: The supervisor ensures that BNL and contractor employee sling users are trained and qualified in the
selection, inspection, cautions to personnel, effects of environment, and rigging practices (see the Training and
Qualifications Web Site).

Step 8 Operating Practices: a) Prior to use, check slings for a current BNL Inspection tag date; if the tag is missing, or
the date has expired, or the tag is illegible, remove the equipment from service until it is inspected; b) inspect
slings to the guidelines in the applicable sling subsections; c) remove slings from service that appear to be
damaged c) do not exceed the rated load of the sling; d) a qualified person should perform an analysis for
multiple-leg slings used with nonsymmetrical loads; e) ensure fittings are the proper shape and size so they are
properly seated in the hook or lifting device.

Step 9 Cautions to Personnel: a) all portions of the human body must be kept from between sling and the load, and
from between the sling and crane/hoist hook; b) persons should never stand in line with or next to the leg(s) of a
sling under tension; c) personnel must not stand or pass under a suspended load; d) personnel must never ride
the sling or load.

Alloy Steel Chain Slings

 

Step 1 Alloy Steel Chain Slings: Prior to use, Department/Division line management must ensure all new and repaired
chain and components of alloy steel chain slings, either individually or as an assembly, are proof tested by the
sling manufacturer or a qualified person. Proof Load requirements are as follows:

For single or multiple leg slings, each leg must be proof loaded to a minimum of 2 times the single leg
vertical hitch rated load.
Master links for double-leg bridle slings must be proof loaded to a minimum of 4 times the single-leg
vertical hitch rated load.
Master links for triple and quadruple-leg bridle slings must be proof loaded to a minimum of 6 times the
single-leg vertical hitch rated load.

The Department/Division line management must maintain records of proof testing for the life of the equipment.

Step 2 Identification Requirements: Ensure each sling is marked to show a) name or trademark of manufacturer; b)
grade: c) nominal chain size; d) number of legs; e) rated load for type of hitch used and the angle upon which it is
based; and f) length.

Step 3 Initial Inspection: The Initial Inspection must verify that equipment matches the Purchase Order; the
documentation of proof testing is supplied, for required sling identification markings and the condition of sling.
Prior to use, a Department/Division qualified person (or the BNL Hoisting and Rigging Inspector) must inspect all
new, altered, modified, or repaired slings to verify compliance with the latest applicable OSHA 1910.184, Slings;
ASME B30.9, Slings; and DOE-STD-1090 standards. After a satisfactory inspection a BNL color-coded
inspection tag or tape must be attached to the sling marked with the inspection due date.

This inspection may be documented by using the BNL Sling and Accessory Initial and Periodic Inspection Report
or the Chain Sling Load Test Report. Records are required and should be maintained by the Department/Division
for the life of the equipment.

Step 4 Frequent (Pre-Use) Inspection: The user, or other designated person, performs a visual inspection for damage
each day or shift the sling is used, and removes the sling from service if any conditions are noted that may result
in a loss of original strength. The sling must not be returned to service until approved by a qualified person. The
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exhibit Alloy Steel Chain Sling Inspection and Removal Criteria can be used for guidance and records are not
required.

Step 5 Periodic Inspection: A qualified person (or the BNL Hoisting and Rigging Inspector) periodically performs a
complete inspection for damage of the sling. Each link and component must be examined individually. The sling
must be examined for any condition such as those listed in the Alloy Steel Chain Sling Inspection and Removal
Criteria and a determination made as to whether they constitute a hazard. The Periodic Inspection intervals must
not exceed one year.

Wire Rope Slings

Step 1 Wire Rope Slings: Prior to use, Department/Division line management must ensure that all new swaged, poured
socket, turnback eye, mechanical joint grommets and endless wire rope slings are proof tested by the sling
manufacturer or a qualified person.

Proof load requirements are as follows: a) Mechanical Splice, proof load of 2 times the single-leg vertical hitch
rated load; b) Swaged Socket & Poured Socket, proof load must be a minimum of 2 times and a maximum of 2½
times the single-leg vertical leg rated load. All other wire rope sling assemblies must be proof tested when
specified by the purchaser. The Department/Division Line Management must maintain records of proof testing for
the life of the sling.

Step 2 Identification Requirements: Ensure each sling is marked to show: a) name or trademark of manufacturer; b)
rated loads for the type of hitch used, and angle it is based on; c) diameter or size and length.

Step 3 Initial Inspection: Prior to use, a Department/Division qualified person or the BNL Hoisting and Rigging Inspector
must inspect all new, altered, modified or repaired slings to verify compliance with the latest applicable OSHA
1910.184 Slings, ASME B30.9 Slings, and DOE-STD-1090 standards. Initial Inspection must verify that
equipment matches Purchase Order, the documentation of proof testing is supplied, required sling identification
markings and condition of sling. This inspection can be documented by using the BNL Sling and Accessory Initial
and Periodic Inspection Report or the Wire Rope Sling Inspection and Load Test Report and records are
required. After a satisfactory inspection, a BNL color-coded inspection tag or tape must be attached to the sling
marked with the inspection due date.

 

Step 4 Frequent (Pre-Use) Inspection: The user, or other designated person, performs a visual inspection for damage
each day or shift the sling is used, and removes the sling from service if any conditions are noted that may result
in a loss of original strength. The sling must not be returned to service until approved by a qualified person. The
exhibit Inspection Criteria for Wire Rope Slings can be used for guidance and records are not required.

Step 5 Periodic Inspection: A qualified person (or the BNL Hoisting and Rigging Inspector) must periodically perform a
complete inspection for damage on the entire length of the sling including splices, end attachments, and fittings.
The sling must be examined for any condition such as those listed in the exhibit Inspection Criteria for Wire Rope
Slings and a determination made as to whether they constitute a hazard. The Periodic Inspection intervals must
not exceed one year.

Metal Mesh Slings
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Step 1 Metal Mesh Slings: Prior to use, Department/Division line management must ensure that all new and repaired
metal mesh slings are proof tested by the sling manufacturer or a qualified person. Coated slings must be proof
tested prior to coating. Proof load requirements must be a minimum of two times the vertical hitch rated load. The
Department/Division line management must maintain records of proof testing for the life of the sling.

Step 2 Identification Requirements: Ensure each sling is marked to show a) name or trademark of manufacturer; b)
rated loads for the type of hitch used, and angle it is based on; c) width and gauge.

Step 3 Initial Inspection: Prior to use, a Department/Division qualified person, or the BNL Hoisting and Rigging
Inspector, must inspect all new, altered, modified, or repaired slings to verify compliance with the latest applicable
OSHA 1910.184 Slings, ASME B30.9 Slings, and DOE-STD-1090 standards. The Initial Inspection must verify:
the equipment matches the purchase order; documentation of proof testing is supplied; required sling
identification markings; and condition of the sling. This inspection may be documented by using the BNL Sling
and Accessory Initial and Periodic Inspection Report and records are required. After a satisfactory inspection a
BNL color-coded inspection tag or tape must be attached to the sling marked with the inspection due date.

Step 4 Frequent (Pre-Use) Inspection: The user, or other designated person, must perform a visual inspection for
damage each day or shift the sling is used and remove the equipment from service if any conditions are noted
that may result in a loss of original strength. The sling must not be returned to service until approved by a
qualified person. The exhibit Inspection Criteria for Metal Mesh Slings can be used as a checklist and records are
not required.

Step 5 Periodic Inspection: A qualified person (or the BNL Hoisting and Rigging Inspector) must periodically perform a
complete inspection for damage on the entire length of the sling including splices, end attachments, and fittings.
The sling must be examined for any condition such as those listed in the exhibit Inspection Criteria for Metal
Mesh Slings and a determination made as to whether they constitute a hazard. The Periodic Inspection intervals
must not exceed one year.

Synthetic Webbing Slings

 

Step 1 Synthetic Webbing Slings: Prior to use, Department/Division line management must ensure that all synthetic
web slings incorporating previously used or welded fittings and all repaired slings are proof tested by the sling
manufacturer or a qualified person. All other new synthetic web slings and fittings are not required to be proof
tested unless specified by the purchaser.

Proof load requirements are as follows: For single- or multiple-leg slings and endless slings, each leg must be
proof loaded to 2 times the single-leg vertical hitch rated load. Master links for double-leg bridle slings must be
proof loaded to a minimum of 4 times the single-leg vertical hitch rated load. Master links for triple-leg bridle
slings must be proof loaded to a minimum of 6 times the single-leg vertical hitch rated load, and Master Links for
four-leg bridle slings must be proof loaded to a minimum of 8 times the single-leg vertical hitch rated load. The
Department/Division Line Management must maintain records of proof testing for the life of the sling.

Step 2 Identification Requirements: Ensure each sling is marked to show a) name or trademark of manufacturer; b)
manufacturer’s code or stock number; c) rated loads for the type of hitch used, and angle it is based on; d) type
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of synthetic web material.

Step 3 Initial Inspection: Prior to use, a Department/Division qualified person or the BNL Hoisting and Rigging Inspector
must inspect all new, altered, modified or repaired slings to verify compliance with the latest applicable OSHA
1910.184 Slings; ASME B30.9 Slings; and DOE-STD-1090 standards. The Initial Inspection must verify: the
equipment matches the purchase order; documentation of proof testing is supplied; required sling identification
markings; and condition of the sling. This inspection can be documented by using the BNL Sling and Accessory
Initial and Periodic Inspection Report and records are required. After a satisfactory inspection a BNL color-coded
inspection tag or tape must be attached to the sling marked with the inspection due date.

Step 4 Frequent (Pre-Use) Inspection: The user, or other designated person, must perform a visual inspection for
damage each day or shift the sling is used and remove the equipment from service if any conditions are noted
that may result in a loss of original strength. The sling must not be returned to service until approved by a
qualified person. The exhibit Inspection Criteria for Web Slings can be used for guidance and records are not
required.

Step 5 Periodic Inspection: A qualified person (i.e., BNL Hoisting and Rigging Inspector) must periodically perform a
complete inspection for damage to the sling. Inspections must be conducted on the entire length including
splices, end attachments and fittings. The sling must be examined for any condition such as those listed in the
above checklist and a determination made as to whether they constitute a hazard. The Periodic Inspection
intervals must not exceed one year.

Synthetic Roundslings

 

Step 1 Synthetic Roundslings: Prior to use, Department/Division line management must ensure that all synthetic
roundslings incorporating previously used or welded fittings and all repaired slings are proof tested by the sling
manufacturer or a qualified person. All other new synthetic web slings and fittings are not required to be proof
tested unless specified by the purchaser.

Proof load requirements are as follows: For single- or multiple-leg slings and endless slings, each leg must be
proof loaded to 2 times the single-leg vertical hitch rated load. Master links for double-leg bridle slings must be
proof loaded to a minimum of 4 times the single-leg vertical hitch rated load. Master links for triple-leg bridle
slings must be proof loaded to a minimum of 6 times the single-leg vertical hitch rated load, and Master Links for
four-leg bridle slings must be proof loaded to a minimum of 8 times the single-leg vertical hitch rated load. The
Department/Division Line Management must maintain records of proof testing for the life of the sling.

Step 2 Identification Requirements: Ensure each sling is marked to show a) name or trademark of manufacturer; b)
manufacturer’s code or stock number; c) rated loads for the type of hitch used, and angle it is based on; d) core
material; e) cover material, if different from core material.

Step 3 Initial Inspection: Prior to use, a Department/Division qualified person, or the BNL Hoisting and Rigging
Inspector, must inspect all new, altered, modified or repaired slings to verify compliance with the latest
applicable OSHA 1910.184, Slings; ASME B30.9, Slings; and DOE-STD-1090 standards. The Initial Inspection
must verify that equipment matches Purchase Order, documentation of proof testing is supplied, required sling
identification markings and condition of sling. This inspection can be documented by using the BNL Sling and
Accessory Initial and Periodic Inspection Report and records are required. After a satisfactory inspection a BNL
color-coded inspection tag or tape must be attached to the sling marked with the inspection due date.
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Step 4 Frequent (Pre-Use) Inspection: The user, or other designated person, must perform a visual inspection for
damage each day or shift the sling is used and remove the equipment from service if any conditions are noted
that may result in a loss of original strength. The sling must not be returned to service until approved by a
qualified person. The exhibit Inspection Criteria for Roundslings can be used as guidance and records are not
required.

Step 5 Periodic Inspection: A qualified person (or the BNL Hoisting and Rigging Inspector) must periodically perform
a complete inspection for damage to the sling. Each sling and component must be examined. The sling must be
examined for any condition such as those listed in the above checklist and a determination made as to whether
they constitute a hazard. The Periodic Inspection intervals must not exceed one year.

Twin-Path Slings

 

Step 1 Twin-Path Slings: Prior to use, Department/Division line management must ensure that all new or repaired
Twin-Path slings are proof tested by the sling manufacturer. (The Twin-Path sling manufacturer set standards for
proof testing of their slings which must be performed on calibrated equipment that meet standards described in
ASME E-4).

Proof load requirements are as follows: For proof testing, the pins must be 2” diameter or larger. The proof load
must be a minimum of 2 times the vertical hitch rated load for at least 15 seconds. Proof testing must be
performed on a certified and currently calibrated testing machine. Repaired slings or fittings must be proof tested
before being returned to service. The Department/Division Line Management must maintain records of proof
testing for the life of the sling.

Step 2 Identification Requirements: Ensure each sling is marked to show a) name or trademark of manufacturer; b)
manufacturer’s code or stock number; c) rated loads for the type of hitch used, and angle it is based on; d) core
material; e) cover material if different from core material.

Step 3 Initial Inspection: Prior to use, a Department/Division qualified person or the BNL Hoisting and Rigging
Inspector must inspect all new, altered, modified or repaired slings to verify compliance with the latest applicable
OSHA 1910.184, Slings; ASME B30.9 Slings; and DOE-STD-1090 standards. The Initial Inspection must verify
that equipment matches Purchase Order, the documentation of proof testing is supplied, required sling
identification markings and condition of sling. This inspection can be documented by using the BNL Sling and
Accessory Initial and Periodic Inspection Report and records are required. After a satisfactory inspection, a BNL
color-coded inspection tag or tape must be attached to the sling marked with the inspection due date.

Step 4 Frequent (Pre-Use) Inspection: The user, or other designated person, must perform a visual inspection for
damage each day or shift the sling is used and remove the sling from service if any conditions are noted that
may result in a loss of original strength. The sling must not be returned to service until approved by a qualified
person. The exhibit Inspection Criteria for Twin-Path Slings can be used for guidance and records are not
required.

Step 5 Periodic Inspection: A qualified person (or the BNL Hoisting and Rigging Inspector) must periodically perform
a complete inspection for damage to the sling. The sling must be examined for any condition such as those
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listed in the above checklist and a determination made as to whether they constitute a hazard. The Periodic
Inspection intervals must not exceed one year.

 

4.4 Inspection and Proof Test Requirements of Below-the-Hook Lifting Devices
This subsection provides the requirements for Below-the-Hook Lifting Devices used in hoisting and rigging, such as
spreader bars, lifting yokes, and lifting fixtures. It implements the requirements of ASME B30.20 Below the Hook
Lifting Devices and the DOE-STD-1090 standards.

 

Step 1 Initial Inspection: Prior to use, a Department/Division qualified person (or the BNL Hoisting and Rigging
Inspector) must inspect all new or reinstalled lifting devices to verify compliance with the applicable ASME B30.20
code. The Lifting Bars and Spreaders Load Test Report can be used to document these inspections. All
information must be forwarded to MMC to be entered into their database for periodic inspection. After a
satisfactory inspection, a color-coded BNL Inspection Tag or Tape must be installed on the equipment at this
time. The inspection tag color code for all hoisting and rigging equipment inspections rotates annually. The
inspection tag color code is dependent on the year the equipment is inspected as follows: 2012-Green; 2013-
Red; 2014-Blue; 2015-Orange; 2016-Green; etc. 

Step 2 Frequent Inspection: The operator or other Department-/Division-designated person must visually inspect each
lifting device at the beginning of each shift or prior to first use, if it has not been in regular service, for the
following items: a) structural deformation, cracks or excessive wear on any part; b) loose or missing guards,
fasteners, covers, stops, or nameplates; c) all operating mechanisms and automatic hold and release
mechanisms for misadjustments interfering with operations. Records are not required.

Step 3 Periodic Inspection: A qualified person (or the BNL Hoisting and Rigging Inspector) must perform a complete
inspection of the lifter to determine whether conditions noted during inspection constitute a hazard. The periodic
inspection intervals must not exceed one year. A color-coded BNL inspection tag must be attached to the
equipment marked with the inspection due date. Written records of Periodic Inspection are maintained by the
Department/Division or the BNL Hoisting and Rigging Inspector and includes the condition of the lifting device. In
addition to the requirement of the Frequent Inspection in step 2, the following applies: a) loose bolts or fastener;
b) cracked or worn parts; c) excessive wear of pads linkages, or other mechanical parts; d) excessive wear at
hoist hooking points and load support clevises or pins. The Lifting Bars and Spreaders Load Test Report can be
used to document these inspections. A color-coded BNL inspection tag must be attached to the equipment
marked with the inspection due date. The inspection tag color code for all hoisting and rigging equipment
inspections rotates annually. The inspection tag color code is dependent on the year the equipment is inspected
as follows: 2012-Green; 2013-Red; 2014-Blue; 2015-Orange; 2016-Green; etc.
If deficiencies are found, the Department/Division qualified person (or the BNL Hoisting and Rigging Inspector)
must remove the lifter from service and submits a copy of the report to the F&O Facility Project Manager or
designee responsible for corrective measures. After any corrective measures are taken the lifting device must be
re-inspected and a determination made if a load test is required prior to use. The BNL Hoisting and Rigging
Inspector and F&O Facility Operations Center (FOC) maintains complete copies of the inspection report for three
years.

Step 4 Load Tests: Below-the-Hook Lifting Devices and accessories constructed at BNL must be designed by a
qualified engineer, approved by the Department/Division, and reviewed by the Safety and Health Services
Division's Safety Engineering Group. All components must be designed with a safety factor of three (3) based on
the yield strength of the material and load capacity of the device. A stress analysis and force diagram must be
provided. Devices must be load tested to 125% of maximum design capacity and witnessed by the BNL Hoisting
and Rigging Inspector or the Safety Engineering Group. The test load must be certified and the date tested must
be identified on the device, along with the rated capacity. The Lifting Bars and Spreaders Load Test Report can
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be used to document these tests.

A name plate or name tag must be permanently affixed displaying the serial number or drawing number,
manufacturer, capacity, load-test date, and lifting device weight. A re-rated repaired, or modified lifting device
must be load-tested and re-labeled.

Note: Below-the-Hook Lifting Devices purchased through a catalog must be designed to the ASME B30.20
standard and shipped with certification of proof test. If documentation of intial proof test certification is not
supplied, the user must schedule a load test with the F&O riggers under the direction of the BNL Hoisting and
Rigging Inspector, or designee.

Step 5 Operation: a) Prior to use, the operator must check the Below-the-Hook Lifting Device for a current BNL
Inspection tag date. If the tag is missing, or the date is expired or illegible, the equipment must be removed from
service until inspected, b) only trained personnel must operate below the hook lifting devices. The supervisor
ensures that BNL and Contractor operators are trained and qualified for the equipment to be used (see the
Training and Qualifications Web Site).

Conduct of Operators: a) operators must not engage in any practice that diverts their attention from the
operation of the lifts during a lift sequence; b) operators are responsible for operations under their direct control;
c) the operator lands any attached load and stores the lifter before leaving the lifting device; d) the operator tests
all controls before use; e) the operator and others stay clear of the load; f) when not in use, the operator stores
the lifter at an assigned location.

4.5 Inspection, Load Test Requirements, Preventive Maintenance, and Operating
Practices for Overhead Cranes/Hoists
This subsection specifies the inspection, testing, preventive maintenance, and operation requirements for the use of
Overhead Cranes and implements the requirements of the applicable OSHA 1910.179, Overhead and Gantry Cranes;
ASME B30; and DOE-STD-1090, Hoisting and Rigging standards.

This subsection also includes portable automotive lifting devices (PALDs).

 

Step 1 The owner of the Overhead Crane/Hoist is responsible for ensuring that

The equipment is inspected and maintained as required;
For BNL owned equipment, the equipment information is sent to the F&O Facility Operations Center
(FOC) for entry into their periodic maintenance and inspection system;
An approved operator aid for the Daily (Frequent) Overhead Crane/Hoist Inspection is available on the
equipment control; and
An Inspection Record Form (BNL Stk # S33867) is affixed to the equipment.

Note: Prior to use of contractor equipment on-site, the equipment must be inspected by an authorized BNL
inspector. Contact the BNL Construction Equipment Inspector or call 631-344-8201; or contact the BNL Hoisting
and Rigging Inspector or call 631 344-5456 to schedule the inspection--minimum 48-hour notice is required.

Note: Forms for the approved operator aid for the Daily (Frequent) Overhead Crane/Hoist Inspection is attached
to this subject area. Inspection record forms are available (BNL Stk # S33867). Retention of the completed
Inspection Record is not required.
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Note: If the manufacturer is no longer in business and there is no successor to the business, or is not
responsive to requests or provides a negative response for a proposed modification, the owner may submit a
request to the Lifting Safety Committee with documentation to permit evaluation of the design, testing and usage
of the proposed modification, including measures for equivalent safety. The modification should be designed,
tested, and implemented by an engineer(s) expert in overhead cranes or hoists and their safety.

Step 2 The owner of the Overhead Crane/Hoist verifies that an approved operational aid (checklist) to be used for
conducting the required Daily (Frequent) Overhead Crane/Hoist Inspection Checklist, and the Inspection Record
(to be used as objective evidence that the Daily (Frequent) Overhead Crane/Hoist Inspection was completed)
(BNL Stk # S33867) are available on the overhead crane/hoist.

Step 3 The F&O Facility Operations Center is responsible for ensuring that

The equipment information provided by the equipment owner has been entered into the Facilities &
Operations (F&O) Maintenance System for periodic maintenance and inspections*;
Equipment owners are notified in a timely manner that the annual inspection and preventive
maintenance is due.

*For BNL owned equipment

Step 4 Initial Inspection: Prior to initial use, the BNL Hoisting and Rigging Inspector, or a person designated by the
Facility & Operations' Environment, Safety, Health, Training & Quality Group, must inspect and load test all new,
reinstalled, altered, repaired, and modified cranes to verify compliance with the applicable OSHA 1910.179 and
ASME B30 standards. Inspection of altered, repaired, and modified cranes may be limited to the provisions
affected by the alteration, repair, or modification, as determined by a qualified person. This inspection includes
the guidelines found in the OSHA/ANSI Periodic Inspection of Bridge/Gantry/Monorail/Jib Cranes or the Periodic
Hoist Inspection Report. These inspections are to include inspection of bolts for SCI (see the exhibit DOE
Headmark List) for list of unacceptable bolt headmarks. Records of the initial inspection and load test are
required and must be maintained by the BNL Hoisting and Rigging Inspector for the life of the equipment. After
a satisfactory inspection, a color-coded BNL Inspection Tag must be installed on the equipment at this time. The
inspection tag color code for all hoisting and rigging equipment inspections rotates annually. The inspection tag
color code is dependent on the year the equipment is inspected as follows: 2012-Green; 2013-Red; 2014-Blue;
2015-Orange; 2016-Green; etc. 

Step 5 Load Test Requirements: Prior to use, the F&O riggers and the BNL Hoisting and Rigging Inspector (or a
person designated by the Facility & Operations' Environment, Safety, Health, Training & Quality Group) must
Load Test all new or reinstalled cranes and cranes in which load sustaining parts have been altered, modified,
repaired, or replaced. A written report must be generated documenting the test results and retained by the BNL
Hoisting and Rigging Inspector for the life of the equipment. The Bridge, Wall, Gantry Crane Load Test Report
or the Hoist Load Test Report can be used to document the Load Test.

Test loads must not be less than 100 percent or more than 125 percent of the rated capacity of the crane.

Note: The replacement of wire rope and load chain is excluded from this requirement, however an operational
test must be made in accordance with the following: a) lifting and lowering, b) trolley travel, c) bridge travel, d)
hoist limit switches, e) travel limiting devices, f) locking and indicating devices. If wire rope clips or wedged
socket end connection are used in the wire rope replacement, the crane should be cycled several times with a
load equal to or greater than the normal operating load.

Step 6 Daily Preoperational Check: The operator, or other designated qualified personnel, must perform a visual and
operational check of the crane daily, or prior to its first use, if the hoist has not been in regular service (use the
exhibits Daily [Frequent] Overhead Crane/Hoist Inspection Checklist or Overhead Crane Monthly Inspection
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Checklist).

Operators use the operator aid for the Daily (Frequent) Overhead Crane/Hoist Inspection Checklist and use the
owner’s manual as needed. If there are no deficiencies, the operator initials and dates the Inspection Record
(BNL Stk # S33867) affixed to the crane control. The Inspection Record must be clearly accessible on the crane
for the shift the inspection was performed. If any of the items on the operational aid (Daily (Frequent) Overhead
Crane/Hoist Inspection Checklist), including the annual inspection and preventive maintenance, are found to be
deficient, the crane must be removed from service until the deficiencies are corrected.

Note: Retention of the completed Inspection Record is not required.

If deficiencies or unsafe conditions are found, immediately tag the equipment “Not for Use” (yellow tag) and
inform the Reaserch Space Manager/Cognizant Space Manager (RSM/CSM). The crane will not be operated
until deficiencies have been corrected and the crane restored to safe operating condition. Contact the BNL
Hoisting and Rigging Inspector to evaluate the deficiencies. All repairs will be made by properly trained HEMOs
or contract mechanics only.

 

Step 7 Frequent Inspection: Operators, or other designated personnel, must inspect the crane at the following
intervals: Normal Service – monthly; Heavy Service – weekly to monthly; Severe Service – daily to weekly.
(Refer to the Definitions section for crane service inspection criteria.)

In addition to the required procedure in step 3, these inspections must include:

a) hoist braking system for proper operation;
b) rope or chain reeving for compliance with the manufacturer’s recommendations.
c) operating mechanisms for proper operations, proper adjustment, any unusual sounds, or
excessive wear.

The exhibit Daily (Frequent) Overhead Crane/Hoist Inspection Checklist can be used. The operator or other
personnel examine any deficiencies noted and determine whether a more detailed inspection is needed (contact
the BNL Hoisting and Rigging Inspector) and records are not required.

Step 8 Monthly Inspections: The owner of the Overhead Crane/Hoist, via the Research Space Manager/Cognizant
Space Manager (RSM/CSM) for BNL-owned equipment, is responsible for ensuring the Monthly Inspections are
current and documented. The RSM/CSM must immediately tag the equipment “Not For Use” (Yellow Tag) until
the monthly inspection is conducted and documented. On a monthly basis or prior to its first use (if the
equipment has not been in regular service), the operator or other designated person must thoroughly inspect the
following items on permanently installed cranes/hoists for damage, wear or other deficiencies that might reduce
the capacity or adversely affect the safety of the crane. The Research Space Manager/Cognizant Space
Manager (RSM/CSM) or other designated person is responsible for maintaining signed and dated records on file
with the Department/Division.

Hoist rope, including end connection for wear, kinking, crushing, bird caging, corrosion, broken strands
or wire;
Hoist chain, including end connection for extensive wear, twisting, distorted links, or stretched links;
Hooks for cracks, deformation, damage from chemicals, and evidence of heat damage;
Hook attachments and securing means;
Braking systems.

Use the Overhead Crane Monthly Inspection Report to document this inspection.
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Step 9 Periodic Inspections: The owner of the Overhead Crane/Hoist, via the Research Space Manager/Cognizant
Space Manager (RSM/CSM) for BNL-owned equipment, is responsible for ensuring the Periodic Inspections are
current. The RSM/CSM must immediately tag the equipment “Not For Use” (Yellow Tag) and inform the BNL
Hoisting and Rigging Inspector. The BNL Hoisting and Rigging Inspector, or a person designated by the Facility
& Operations' Environment, Safety, Health, Training & Quality Group, must perform the Periodic Inspections.
The inspector must determine whether conditions noted during inspection constitute a hazard and whether
disassembly is required for additional inspection. In addition to the items listed in the Frequent Inspection, this
inspection must address the following: a) deformed, cracked or corroded parts; b) loose, missing, or SCI bolts
(see the exhibit DOE Headmark List), nuts, pins; c) cracked or worn sheaves and drums; d) excessive wear of
brake system parts; e) excessive wear of drive chains and sprockets; f) deterioration of controllers, master
switches, contacts, limit switches, and push button stations; g) rope condition and reeving; h) all function,
instruction, caution and warning labels or plates. The Periodic Inspection of Bridge/Gantry/Monorail/Jib Cranes
or the Periodic Hoist Inspection Report can be used to document the inspection. The Periodic Inspection
intervals must not exceed one year. Records of Periodic Inspections must be maintained by the BNL Hoisting
and Rigging Inspector for at least 3 years. A color-coded BNL inspection tag must be attached to the equipment
marked with the inspection due date.

Step 10 If deficiencies are found, the BNL Hoisting and Rigging Inspector submits a copy of the report to the F&O
Facility Project Manager or designee, responsible for corrective measures. If deficiencies are noted on critical
components of the crane the equipment must be locked out (using a yellow lock and a "do not use" yellow tag)
until the deficiency is repaired and the equipment is re-inspected. The F&O Facility Project Manager issues a
work order to MMC to correct any deficiencies noted on the inspection report. The BNL Hoisting and Rigging
Inspector and F&O Facility Operations Center (FOC) maintain complete copies of the inspection report for three
years.

Step 11 Preventive Maintenance: F&O FOC provides notification to the C-AD and F&O responsible supervisors when
preventive maintenance is required. The supervisor or designee must contact the F&O Facility Project Manager
to schedule this maintenance. If the equipment is not accessible the F&O Facility Project Manager must provide
the reason that the maintenance cannot be performed. At this time it is the F&O Facility Project Manager’s
responsibility to schedule the preventive maintenance with the responsible supervisor at the next available
opportunity. Overhead crane/hoists are permitted a grace period of up to 6 months after the due date for
preventive maintenance. The overhead crane/hoists must be maintained before the end of the 6 month
grace period. Overhead cranes/hoists must be locked out (using a yellow lock and a "do not use" yellow tag)
when the grace period expires if preventive maintenance has not been satisfactorily completed. Once locked
out, the overhead crane/hoist may not be used until preventive maintenance is satisfactorily completed. 

Step 12 Operation: The supervisor ensures BNL and contractor overhead crane or hoist operators are trained and
qualified for the equipment to be used (see the Training and Qualifications Web Site).

Conduct of Operators: a) prior to use of equipment a verification that the BNL inspection tag date is current
must be confirmed; b) operators must not engage in any practice that diverts their attention while operating the
crane; c) operators are responsible for operations under their direct control; d) the operator must activate the
warning device on cab and remote-operated cranes, and when provided on floor operated cranes when in the
vicinity of other personnel not involved with the crane work; e) before leaving a crane unattended, the operator
must land any attached load; f) all controls must be tested by the operator prior to first use or the start of a new
shift; g) if the crane has more than one hoisting unit, the operator must only lift loads within the rated load
capacity of the crane.

4.6 Inspection, Load Test Requirements, Preventive Maintenance, and Operating
Practices for Mobile Cranes and Boom Trucks
This subsection specifies the inspection, testing, preventive maintenance, and operation requirements for the use of
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mobile cranes and implements the requirements of OSHA 1910.180, Crawler Locomotive and Truck Cranes; OSHA
1926 Subpart CC, Cranes & Derricks in Construction; ASME B30.5, Mobile and Locomotive Cranes; and DOE-STD-
1090, Hoisting and Rigging standards.

 

Step 1 The HEMO Supervisor, or a person designated by the Facility & Operations's Environment, Safety, Health,
Training & Quality Group, is responsible for ensuring that

The equipment is inspected and maintained as required;
For BNL owned and rented equipment, the equipment information is sent to the F&O Facility
Operations Center (FOC) for entry into their periodic maintenance and inspection system;
An approved operator aid for the Daily/Monthly/Frequent Mobile Crane and Boom Truck Inspection
Report is available on the equipment control; and
An Inspection Record Form (BNL Stk # S33867) is affixed to the equipment.

Note: Prior to use of contractor equipment on-site, the equipment must be inspected by an authorized BNL
inspector. Contact the BNL Construction Equipment Inspector or call 631 344-8201; or contact the BNL Hoisting
& Rigging Inspector or call 631 344-5456 to schedule the inspection--minimum 48-hour notice is required.

Note: Forms for the approved operator aid for the Daily/Monthly/Frequent Mobile Crane and Boom Truck
Inspection Report is attached to this subject area. Inspection record forms are available (BNL Stk # S33867).
Retention of the completed Inspection Record is not required.

Note: If the manufacturer is no longer in business and there is no successor to the business, or is not
responsive to requests or provides a negative response for a proposed modification, the owner may submit a
request to the Lifting Safety Committee with documentation to permit evaluation of the design, testing and usage
of the proposed modification, including measures for equivalent safety. The modification should be designed,
tested, and implemented by an engineer(s) expert in mobile cranes or boom trucks and their safety.

Step 2 The HEMO Supervisor, for BNL owned and rented equipment, verifies that an approved operational aid
(checklist) to be used for conducting the required Daily/Monthly/Frequent Mobile Crane and Boom Truck
Inspection Report and the Inspection Record (to be used as objective evidence that the Daily/Monthly/Frequent
Mobile Crane and Boom Truck Inspection was completed) (BNL Stk # S33867) are available on mobile cranes
and boom trucks.

Step 3 The F&O Facility Operations Center is responsible for ensuring that

The equipment information provided by the equipment owner has been entered into the Facilities &
Operations (F&O) Maintenance System for periodic maintenance and inspections*;
Equipment owners are notified in a timely manner that the annual inspection and preventive
maintenance is due.

*For BNL owned and rented equipment

Step 4 Initial Inspection: Prior to use, the BNL Hoisting and Rigging Inspector, or a person designated by the Facility
& Operations' Environment, Safety, Health, Training & Quality Group, inspects all new or modified cranes to
verify compliance with OSHA 1910.180 or OSHA1926.550; ASME B30.5; and DOE-STD-1090 standards.
Inspection of altered, repaired, and modified cranes may be limited to the provisions affected by the alteration,
repair, or modification, as determined by a qualified person. The Mobile Crane and Boom Truck Periodic
Inspection Report can be used to document this inspection. A color-coded BNL Inspection Tag must be installed
on the equipment at this time. The inspection tag color code for all hoisting and rigging equipment inspections
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rotates annually. The inspection tag color code is dependent on the year the equipment is inspected as follows:
2012-Green; 2013-Red; 2014-Blue; 2015-Orange; 2016-Green; etc. 

Step 5 Load Test Requirements: Each new production crane must be tested by the manufacturer to the extent
necessary to ensure compliance with ASME B.30.5, Mobile and Locomotive Cranes and this subject area.
Certified production crane test results should be made available by the vendor at time of receipt. The request for
these reports must be addressed by the Buyers on the Purchase Requisition.

Prior to initial use, the BNL Hoisting and Rigging Inspector, or a person designated by the Facility & Operations'
Environment, Safety, Health, Training & Quality Group, must load test all cranes in which load sustaining parts
have been modified, replaced, or repaired. A determination can be made by those persons if repairs made to a
crane are extensive and require a rated load test or if repairs are routine maintenance and require only an
operation test. Test weight must not exceed 110% of the rated capacity and must be accurate to within -5
percent, +0 percent of stipulated values. The load test must not be conducted in locations where the lift meets
the definition of a “critical lift.” The Mobile Crane Load Test Report can be used to document the test. Written
reports must be furnished by the inspector showing test procedures and confirming the adequacy of any repairs.
Test reports are kept on file with the BNL Hoisting and Rigging Inspector for the life of the equipment and must
be readily available.

Step 6 Daily Pre-Operational Check: Operators or other designated personnel must visually inspect items listed on
the Daily/Monthly/Frequent Mobile Crane and Boom Truck Inspection Report each day or prior to first use if the
crane has not been in regular service. Operators or other designated qualified personnel examine any deficiency
noted and determine whether they constitute a safety hazard.

Operators use the operator aid for the Daily/Monthly/Frequent Mobile Crane and Boom Truck Inspection Report
and use the owner's manual as needed. If there are no deficiencies, the operator records their Life Number
(Guest Number, if applicable) with the date on the Inspection Record (BNL Stk # S33867) affixed to the crane.
The Inspection Record must be clearly accessible on the crane for the shift the inspection was performed. If any
of the items on the operational aid (Daily/Monthly/Frequent Mobile Crane and Boom Truck Inspection Report),
including the annual inspection and preventive maintenance, are found to be deficient, the crane must be
removed from service until the deficiencies are corrected.

Note: Retention of the completed Inspection Record is not required.

If deficiencies or unsafe conditions are found, immediately tag the equipment “Not for Use” (yellow tag) and
inform the HEMO Supervisor. The crane will not be operated until deficiencies have been corrected and the
crane restored to safe operating condition. Contact the BNL Hoisting and Rigging Inspector to evaluate the
deficiencies. All repairs will be made by properly trained HEMOs or contract mechanics only.

 

Step 7 Monthly Inspection: The operator or other designated personnel must visually inspect the following items for
damage, wear, or other deficiency that might reduce capacity or adversely affect the safety of the crane:

Critical items such as brakes and crane hooks;
Hoist ropes.

The Daily/Monthly/Frequent Mobile Crane and Boom Truck Inspection Report can be used to document this
inspection and records are required. Records of the most recent report must be maintained with the equipment.

Step 8 Frequent Inspection: The operator, or other designated personnel, visually inspect the crane at daily to
monthly intervals. These inspections, in addition to the requirement in the Daily/Monthly/Frequent Mobile Crane
and Boom Truck Inspection Report, include the following: a) all control mechanisms for proper operation,
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excessive wear; b) all safety devices; c) rope reeving for noncompliance with manufacturer’s recommendations;
d) electrical apparatus for malfunctioning, signs of excessive deterioration and accumulation of excessive dirt or
moisture; e) tires for recommended inflation pressure; f) boom sections for damage, deformed, or missing
structural members or parts. Operators, or other designated qualified personnel, must examine any deficiency
noted and determine whether they constitute a safety hazard and records are not required. If deficiencies are
noted on critical components of the crane, the equipment must be locked out (using a yellow lock and a "do not
use" yellow tag) until repaired and re-inspected. For such deficiencies, contact the BNL Hoisting and Rigging
Inspector. Records of the Frequent Inspection are not required.

Step 9 Periodic Inspection: The BNL Hoisting and Rigging Inspector, or a person designated by the Facility &
Operations' Environment, Safety, Health, Training & Quality Group, must perform a complete inspection of the
crane. Inspection intervals must not exceed 12 months. In addition to the requirement in the Frequent Inspection
(see step 4 above) and the Daily/Monthly/Frequent Mobile Crane and Boom Truck Inspection Report this
inspection must include the Mobile Crane and Boom Truck Periodic Inspection Report. If deficiencies are noted,
copies of the report must be sent to the F&O (HEMO) Supervisor for corrective action. If deficiencies are noted
on critical components of the crane the equipment must be locked out (using a yellow lock and a "do not use"
yellow tag) until repaired and re-inspected. After the satisfactory completion of the Periodic Inspection, a BNL
inspection tag dated with the inspection due date will be attached to the equipment. Dated and signed
inspection records must be kept on file for three years with the BNL Hoisting and Rigging Inspector and MMC.

Step 10 Preventive Maintenance: F&O FOC must provide notification to the C-AD and F&O responsible supervisors
when preventive maintenance is required. It is the HEMO Supervisor’s responsibility to ensure preventive
maintenance is performed. Mobile cranes are permitted a grace period of up to one month after the due date for
preventive maintenance. The crane must be maintained before the end of the one month grace period. Mobile
cranes must be locked out (using a yellow lock and a "do not use" yellow tag) when the grace period expires if
preventive maintenance has not been satisfactorily completed. Once locked out the mobile crane may not be
used until preventive maintenance is satisfactorily completed. 

Step 11 Training and Operations: The supervisor ensures that BNL mobile crane and boom trucks operators are
trained and qualified for the specific type of equipment in which they are operating. This training reflects the
physical requirements and training criteria of the DOE-STD-1090, Chapter 6 - Personnel Qualifications &
Training. BNL operator trainees can operate only under the direct supervision of a qualified operator. All
Contractor operators of mobile cranes and boom trucks must have a current New York State crane operator’s
license for the specific type of equipment they are operating. The physical requirements and training criteria of
the DOE-STD-1090, Hoisting and Rigging and ASME B30.5, Mobile and Locomotive Cranes standards must
also apply.

Conduct of Operators: a) prior to use of equipment a verification that the BNL inspection tag date is current
must be confirmed; b) operators must not engage in any practice that diverts their attention while operating a
crane; c) each operator must be held responsible for those operations under their direct control; d) before
leaving a crane unattended the operator must: 1) land any load on the hook; 2) disengage the master clutch; 3)
set travel, swing, boom brakes, and other locking devices; 4) set controls in the natural or off position; 5) secure
the crane against accentual travel and stop the engine.

Step 12 Contractor Mobile Crane and Rigging Gear: Prior to coming on-site, all contractor cranes or boom trucks
working at BNL must provide the BNL Hoisting and Rigging Inspector with a copy of the annual and monthly
inspection documentation that reflects compliance with the OSHA 1910.180, Crawler Locomotive and Truck
Cranes and ASME B30.5, Mobile and Locomotive Cranes standards. A Rigging Plan Worksheet describing the
rigging gear to be used and the method of accomplishment must be submitted to the BNL Hoisting & Rigging
Inspector for approval. This rigging plan must be submitted for review and approval at least four working days
prior to the planned lift. The contractor must certify (sign off) on the rigging plan that their rigging gear complies
with the OSHA, ASME and DOE inspection and proof test requirements.

Note: The BNL Hoisting and Rigging Inspector must be given a minimum of 48 hours notice to schedule the
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inspection of contractor’s equipment. It is preferred this inspection be performed off-site or at the contractors
facility.

4.7 Contractor's Heavy Construction Equipment
This section specifies the inspection, training, and operation requirements for the use of Heavy Construction
Equipment (scrapers, loaders, crawler or wheel excavators, back-hoe, dozers, lulls, etc) and implements the
requirements of OSHA 1926 Subpart O, Motor Vehicles, Mechanized Equipment, and Marine Operations.

Step 1 The contractor must ensure that equipment under their control is inspected and maintained as per the
manufacturer’s recommendation. Operators must inspect their equipment daily for hose condition, oil leaks,
control operation, lights, safety devices, etc. when in use at BNL and conform to all OSHA, Department of
Transportation (DOT), and DOE related requirements.

Step 2 Contractors must ensure operators of Heavy Construction Equipment are trained and qualified for the specific
type of equipment being used. DOT regulations apply for all licensing, transporting and inspection requirements.
At a minimum BNL requires a State Driver's license to operate Heavy Construction Equipment.

Step 3 Before a contractor’s equipment may be used on-site, the contractor must notify the their BNL Point of Contact,
or designee. An inspection is conducted to verify that the contractors to verify that the contractor's equipment has
been inspected and maintained as per the manufacturer's requirements and applicable OSHA, DOT, and DOE
standards.

Note: A minimum of 48 hours notice is required to schedule the inspection of contractor’s equipment. It is
preferred this inspection be performed off-site or at the contractor's facility. This decision is made by the BNL
equipment inspector. 

Step 4 To schedule the inspection of the contractor’s heavy construction equipment, contact either BNL’s F&O
Construction Safety Engineer (ext. 8248), SHSD Construction Safety Engineer (ext. 8201), or the BNL Hoisting &
Rigging Inspector (ext. 5456).

Step 5 Contractors are responsible for receiving manufacturer’s approval for any modifications or attachments (lifting
bars, fork tines, etc.) to their equipment. Only equipment with posted load charts will be approved for lifting
operations.

4.8 Maintaining Lifting and Material Handling Equipment
See the section Manual Material Handling Equipment for maintenance requirements for manual material handling
equipment.

Step 1 BNL organizations that possess lifting and/or material-handling equipment ensure its maintenance is documented
in the F&O Facility Operations Center (FOC).

Step 2 Overhead Cranes/Hoist will have a six month grace period for preventive maintenance, and Mobile cranes will
have a one month grace period. Overhead and Mobile cranes with the required scheduled maintenance past due
beyond the grace period must be tagged "Out Of Service" (yellow tag).

Overhead and Mobile cranes to be used in a Critical lift or a Pre-Engineered lift must have their preventive
maintenance current in addition to their annual and monthly inspections.

Step 3 The FOC determines the methods and frequency of the maintenance, based on the manufacturer’s
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recommendations.

Step 4 All contractors, subcontractors, and BNL equipment operators must ensure the equipment under their control is
maintained in accordance with the applicable OSHA, ANSI, and DOE standards. Operating manuals must be
stored with the equipment in a weather-proof holder, or made readily available to the operators.

Step 5 Modifications must be approved by the BNL Hoisting and Rigging Inspector and the Safety and Health Services
Division's Safety Engineering Group. Equipment may be modified or re-rated provided that the modification or
supporting structures are analyzed thoroughly by the equipment manufacturers, or a qualified engineer.
Modifications that affect the stability, mechanical, hydraulic, or electrical integrity, or safe operation of lifting
equipment cannot be made without the written consent of the manufacturer. Modified equipment must be
inspected and tested in accordance the applicable sections of this standard.

If the manufacturer is non-responsive or gives a negative response, the modification can be reviewed by the BNL
Lifting Safety Committee. A designated qualified registered professional engineer (PE) may be commissioned to
conduct a safety analysis to address possible safety and structural issues. The PE can grant written approval for
the equipment to be so used.

Note: The machine's data plate(s) and the applicable nonfactory installed accessory must match and be changed
accordingly.

Step 6 Equipment must be operated, inspected, maintained, and tested in accordance with the manufacturer's
specifications. In the absence of such specifications, obtain guidance from the BNL Lifting Safety Committee.

References

ASME B30.5, Mobile and Locomotive Cranes

ASME B30.9, Slings

ASME B30.10, Hooks

ASME B30.26, Rigging Hardware

DOE-STD-1090, Hoisting and Rigging

Facility Operations Center (FOC) Web site

OSHA 1910.179, Overhead and Gantry Cranes

OSHA 1910.180, Crawler Locomotive and Truck Cranes

OSHA 1910.184, Slings

OSHA 1926 Subpart CC, Cranes & Derricks in Construction

OSHA 1926 Subpart O, Motor Vehicles, Mechanized Equipment, and Marine Operations
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PROCEDURE: INSPECTING SHIELDING BLOCKS

Management System: Worker Safety and Health

Subject Area: Lifting Safety

5. Inspecting Shielding Blocks
Effective Date: Aug 30, 2012 Subject Matter Expert: Michael Gaffney Management System Executive: Ed Nowak

Applicability

This information applies to BNL staff and non-BNL staff who use lifting and/or material handling equipment.

Required Procedure

For those operations where shielding blocks are routinely used, it is required that each organization appoint a
committee with the responsibility for periodically inspecting shielding blocks.

 

Step 1 The line organization forms a committee with the responsibility for periodically inspecting shielding blocks, setting
standards for lifting methods, and developing procedures for use.

The line organization designates one individual as responsible for inspecting shielding received from sources
outside the Laboratory and responsibility for reviewing the design of new shielding, and for developing lug-testing
procedures if required.

Shielding blocks must be designed by a qualified engineer, approved by the line organization, and reviewed by
the Safety Engineering Group.

A system similar to the one described in the exhibit AGS Shielding Block 24' x 2' Roof Beam must be designed
and used whenever shielding blocks are required.

Step 2 Protect all shielding blocks in storage or use with permanent lifting fixtures (including the lifting rings and
hardware) against snow and ice damage. Whenever feasible, incorporate self-draining features in new designs.

Step 3 Block Inspections: Before a block is picked, inspect it for questionable conditions such as:

a. Cracks, especially along the edges or near corners;
b. Surface flaking of concrete;
c. Lifting rings or hardware rusted more than 10% of thickness; or
d. Lifting rings made out of rebar, bent or damaged lifting rings, or hardware.

If blocks are found in an unsafe condition, cut out their lifting rings or hardware, and dispose of them properly. Lift
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unsafe blocks with nylon slings used in a choker or basket configuration.

Step 4 Discard blocks when they are found to have one or more of the following defects:

a. Extensive cracking near the lifting ring or hardware;
b. Flaking of concrete, causing pieces (weighing more than ½ pound) to fall;
c. Lifting rings or hardware rusted more than 10% of thickness; for load supporting hooks only a 10%
reduction is maximum.
d. Ballooning of block due to internal expansion; or
e. Badly bent or damaged lifting rings or hardware.

Note: If a block is considered unsafe, it should have permanent marking on all sides saying “DO NOT USE” in
12-inch red letters.

The only official copy of this file is the one on-line in SBMS.

Before using a printed copy, verify that it is the most current version by checking the effective date.

| SBMS Home Page | Top of Subject Area | Instructions | Revision History |
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PROCEDURE: MANUAL MATERIAL HANDLING EQUIPMENT

Management System: Worker Safety and Health

Subject Area: Lifting Safety

6. Manual Material Handling Equipment
Effective Date: Apr 7, 2014 Subject Matter Expert: Michael Gaffney Management System Executive: Ed Nowak

Applicability

This information applies to all contractors, owners, and operators of manual material handling equipment used at
Brookhaven National Laboratory. 

Required Procedure

Manual Material Handling Equipment contains four subsections:

6.1 General Requirements 

https://sbms.bnl.gov/default.cfm
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6.2 Inspection
6.3 Operating Manual Material Handling Equipment
6.4 Maintenance of Manual Material Handling Equipment

6.1 General Requirements
This subsection provides the general requirements for the use of manual material handling equipment.

Step 1 The owner of the material lifts must inspect, operate, and maintain manual material-handling equipment in
accordance with manufacturer’s recommendations. Scheduled inspections must be completed either by a
qualified operator or a Department/Division designated person. Refer to the equipment manufacturer’s Parts
and Service Manual for recommended inspection / maintenance checklist items and frequencies.

If manufacturer’s maintenance or inspection procedures are not used, BNL Department/Divisions must write
alternate procedures to be approved by the BNL Lifting Safety Committee.

The owner must maintain completed inspection forms for three years. 

Step 2 The owner must ensure that operators are authorized, and those operators have read, understand and
comply with the manufacturer’s operator’s manual. 

Step 3 The owner and operators must maintain copies of the operator’s manual with the equipment or have them
readily available to operators. Maintain all safety and or warning decals posted on the equipment.

Note: See manufacturer’s manual for required labels and replacement

Step 4 Operators will observe basic safety principles while using equipment, which include

Performing the Pre-operation inspection and functional test prior to use.
Inspecting the work site and the material to be lifted.
Avoiding hazardous situations.
Using the equipment only as intended by the manufacturer.

Note: Failure on the operator’s part to follow the instructions and safety precautions of the equipments
Operator’s Manual, Departmental Procedures, or the Lifting Safety Subject Area, may result in damage to
equipment and or serious personnel injury.

 

6.2 Inspection
This subsection provides the requirements for inspection of manual material handling equipment.

Step 1 Pre-Operation Inspection: The Pre-operational inspection is a visual inspection preformed by the operator
prior to the day’s first use or each work shift. This inspection is designed to discover if anything is apparently
wrong with equipment prior to an operational test.

1. Equipment operators will have read and understand the operator’s manual, and check that it is
complete and accessible if needed.

https://sbms.bnl.gov/sbmsearch/subjarea/129/#6.2
https://sbms.bnl.gov/sbmsearch/subjarea/129/#6.3
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2. Be sure that all decals are legible and in place.
3. Attachments installed have been approved by the manufacturer and are installed and operated

correctly.
4. Manufacturer’s data plate weight capacity is adequate for lift.

Check the following components or areas for damage, modifications and improperly installed or missing parts:

1. Winch and related components
2. Material carriage base, table or forks
3. Stabilizer legs or outriggers if used
4. Mast columns
5. Braking systems
6. Cables, cable anchors and pulleys
7. Hydraulics systems
8. Wheels or casters
9. Nuts, bolts, and other fasteners

Check the entire machine for the following:

1. Any dents or damage
2. Corrosion (rust)
3. Cracks in welds or structural components
4. All structural and other critical components are intact and associated fasteners and pins are in place

and properly tightened.
5. If a wire rope winch is used be sure there are at least 4 wraps of cable around the winch drum when

the carriage is fully lowered.
6. Any fluids under the machine that may indicate a leak.

Step 2 Functional Test:

Equipment operators perform the functional tests to discover any malfunctions before the equipment is loaded
and operated.

1. Select a test area that is firm, level and free of obstructions.
2. Setup and pin or lock stabilizers in place (if used).
3. Raise carriage by manual winch or hydraulics. Operation should be smooth and free of hesitation or

binding.
4. Lower the carriage about one-half the distance and hold. Operation should be smooth and free of

hesitation or binding, brakes should hold without any drift.
5. If equipment has a telescoping mast, raise the carriage to its full height. Carriage should be raised to

the top of the fixed mast section, followed in consecutive order by each additional mast section.
6. Lower the carriage to its desired location and set brakes. Travel in both directions should be smooth

and free of hesitation or binding.

Step 3 Inspection Deficiencies:

If the operator experiences any deficiencies or malfunctions during the Pre-operation Inspection or during the
Functional Test, the equipment must be Tagged Out of service. The operator must give notification to his
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immediate supervisor of the deficiencies noted. The supervisor will have the department/division perform the
repair, or issue a Work Order with F&O Facility Operations Center (FOC) for repairs.
After repairs are completed the operator must perform a Pre-operation Inspection and Functional Test before
putting the equipment into service.

 

6.3 Operating Manual Material Handling Equipment
This section provides the requirements for operating manual material handling equipment.

Step 1 BNL and Contractor operators of material handling equipment must read and understand the operator’s
manual, and check that it is complete and accessible if needed. Do not operate equipment unless you learn
and practice the principles of safe equipment operation.

Avoid hazardous situations.
Always perform a pre-operation inspection.
Always perform a function test prior to use.
Inspect the work place for hazardous conditions.
Inspect the material to be lifted for its weight, center of gravity, condition of material. When moving
loose material, individual pieces, etc., make sure they are wrapped securely or otherwise contained
to prevent falling.
Only use the material handling equipment as it was intended by the manufacturer.

Note: If the Operator’s Manual requirements conflict with the requirements of this subject area, the
requirements of the Operator’s Manual take precedence. 

Step 2 If more than one operator is expected to use a machine at different times in the same work shift, each
operator must follow all safety rules and instructions in the operator’s manual. Every new operator must
perform a pre-operation inspection, function test, and a workplace inspection before using material handling
equipment.

Step 3 Personal Protection Equipment (PPE):

The appropriate PPE is to be worn by equipment operators and staff working in the direct vicinity.

Hard Hats (if materials are lifted overhead)
Safety Shoes
Safety Glasses
Gloves (as needed).

Step 4 Set-Up: Operators must select an area that is firm, level and free of obstruction. Follow all set-up procedures
as noted in the Operator’s Manual.

Step 5 Raising and Lowering Load:
Raising:
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1. Determine the weight of the load and the location of its load center. Verify that the load to be lifted
does not exceed the maximum load of the equipments rated load center.

2. Place the load on the lift platform or forks as close to the carriage (back rest) as possible.
3. Position the load so that the load center is within the load center zone.
4. Raise the load a short distance from the floor to ensure that it is stable.

Lowering:

1. When lowering make sure the location in which the load will set has adequate strength to support the
load.

2. Lower in a smooth motion.
3. Blocking or cribbing may be required to remove lift platform or forks.

Step 6 Traveling With Load: Operators must comply with the manufacturer’s instructions when traveling with a
raised load. Loads should only be lifted high enough to clear the floor surface. Moving a raised load should
be restricted to positioning for loading and unloading. If it is necessary to move material lifts with a raised load
understand and obey the following safety rules:

1. Make sure the area is level and clear of obstructions.
2. Make sure the load is centered and secured on the lift platform.
3. Avoid sudden stops and starts.
4. Travel with the load in the lowest possible position.
5. Keep personnel away from the material lift and load.
6. Do not tilt the manual material lift toward yourself or another worker with a raised load.
7. Do not use manually-propelled material handling equipment on inclined surfaces and ramps unless it

is equipped with brakes. 

Step 7 After Use: Operators must prepare the material handling equipment for storage. Follow any manufacturer’s
set-up procedures in reverse order, unless specific procedures are provided. The lift platform or forks must be
fully lowered.
Select a safe storage location - firm level surface, weather protected, clear of obstructions and pedestrian
traffic

 

6.4 Maintenance of Manual Material Handling Equipment
This subsection provides requirements for maintaining manual material handling equipment.

Step 1 The owner of the manual material handling equipment must establish a scheduled maintenance procedure in
accordance with the equipment manufacturer’s recommendations.

Reference the equipment manufacturer’s Parts and Service Manual for service points and maintenance
frequencies.

If manufacturer’s maintenance procedures are not completely followed, BNL Department/Divisions or
Contractors must write alternate procedures to be approved by the BNL Lifting Safety Committee. 
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Step 2 Scheduled maintenance inspections must be completed by a qualified person trained and qualified on the
specific equipment.

Step 3 The owner must immediately tag any damaged or malfunctioning equipment “Not for Use” (yellow tag). 

Step 4 The owner must ensure the equipment is operated, inspected, maintained, and tested in accordance with the
manufacturer’s specifications. In the absence of such specifications, obtain guidance from the BNL Lifting
Safety Committee.

References

ANSI/ITSDF B56.10 Safety Standard for Manually Propelled High Lift Industrial Trucks

Facility Operations Center (FOC) Web site

 

The only official copy of this file is the one on-line in SBMS.

Before using a printed copy, verify that it is the most current version by checking the effective date.

| SBMS Home Page | Top of Subject Area | Instructions | Revision History |
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DEFINITIONS

Definition: Lifting Safety

Term Definition

crane service Crane service is defined as the following:

Normal Service – operating at less than 85% of the rated capacity and not more
than 10 lift cycles/hr.

Heavy Service – operating at 85 to 100 % of rated capacity or in excess of 10 lift
cycles/hr as a regular specified procedure.

Severe Service – operating at normal or heavy service under abnormal operating

http://intranet.bnl.gov/fo/foc/
https://sbms.bnl.gov/default.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/129/129_SA.cfm
https://sbms.bnl.gov/instructionsa.cfm
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conditions (i.e., extreme temperatures, corrosive atmospheres).

cranes not in regular service Cranes not in regular service is defined as the following: a) cranes that have
been idle for a period of 1 month or more but less than 6 months, must be inspected
according to the requirements of the Monthly and Frequent Inspections; b) cranes
that have been idle for a period of 6 months or longer must be inspected according to
the requirements of the Periodic Inspection, prior to being placed back into service.

critical lifts Lifting operations that require confirmation of engineering, or merit additional
engineering input. These lifts could be either ordinary lifts or pre-engineered lifts, but
with additional hazards (e.g., extremely heavy loads, confined spaces, lifting over
unprotected equipment). Parts, components, assemblies, or lifting operations are so
designated because the effect of their being dropped, upset, or in a collision could

Result in damage which could significantly delay the work scheduled or
significantly affect the program, such as the loss of vital data;
Cause undetectable damage resulting in future operational or safety
problems;
Result in a significant release of radioactivity, other hazardous material, or
other undesirable conditions;
Present a potentially unacceptable risk of injury to personnel or adverse
health impact (on-site or off-site); or
Require exceptional care in handling because of size, weight, close-
tolerance installation, and high susceptibility to damage, based on the
judgment of personnel.

These lifts must be made by F&O riggers or by contractors that use a professional
rigging firm, or employ professional riggers, with exceptions to be made by the Lifting
Safety Committee on a case-by-case basis. These lifts may also need engineering
support as deemed necessary.

designated person A person who is selected or assigned by the employer or employer’s representative
as being competent to perform specific duties.

F&O Facility Project Manager Manages and operates specific facility(s) within a designated complex area, related
equipment and systems; ensuring resolution of problems, maintaining safe and
reliable operations. Serves as the single point of contact for the execution of the
obligations agreed to between the approving parties of the Facility Use Agreements
(FUA).

Note: This is not a one to one replacement of all the responsibilities of the former
Building Manager, but contains many of the Building Managers’ responsibilities as
described in the Building Manager R2A2.

hoist A machinery unit that is used for lifting or lowering a freely suspended (unguided)
load.

manufacturer The entity responsible for the physical production of an item.

ordinary lifts Lifts that involve the use of basic lifting, hoisting, rigging, equipment, e.g., a crane,
forklift truck, or manual hoist (suspended from dedicated lifting structures such as pad
eyes or runway beams) directly above the load. The load (item being lifted) would
also be required to have certified lifting points, or be considered routine, or relatively
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easy to lift using slings. These include what DOE calls pre-engineered production
lifts.

Contractors working at BNL must submit a Rigging Plan Worksheet to the BNL
Hoisting and Rigging Inspector. The rigging plan and equipment to be used must be
approved by the BNL Hoisting and Rigging Inspector before use at BNL.

owner The Department/Division that is responsible for the custody, control, use,
maintenance, and repair of the powered industrial truck, whether owned or leased.

person-in-charge (PIC) A PIC is appointed by the responsible manager or designee to direct and supervise
the lifting operation. The PIC must be present during the entire lifting operation and
must have experience in handling similar types of equipment. The designated PIC,
when required for a Critical or Pre-engineering Lift, may be either

A supervisor familiar with critical lift operations; or
A person with special knowledge of the equipment and handling.

portable automotive lifting device
(PALD)

Any one of the various types of portable automotive lifting devices, including

(a) hydraulic hand jacks
(b) transmission jacks
(c) engine stands
(d) vehicle support stands
(e) emergency tire changing jacks
(f) upright type mobile lifts
(g) service jacks
(h) wheel dollies
(i) shop cranes
(j) swing type mobile lifts
(k) scissors type mobile lifts
(l) auxiliary stands
(m) automotive ramps
(n) high reach supplementary stands
(o) fork lift jacks
(p) high reach fixed stands
(q) vehicle transport lifts
(r) attachments, adapters, and accessories.

pre-engineered lifts A lift, or group of lifts, that are repetitive, and which meet(s) the definition of a critical
lift. However, if it can be demonstrated through the use of tooling, fixtures, sketches,
and analyses, with written procedures that the possibility of dropping, upset, or
collision can be reduced to an acceptable level, as determined by the Lifting Safety
Committee, the lift may be designated as a pre-engineered lift.

proof load The specific load applied in performance of the proof test.

proof test A nondestructive load test made to a specific multiple of the rated load of a crane or
rigging gear.

qualified person A person who has a recognized degree, certificate, professional standing, or
extensive knowledge, training, and experience that can successfully demonstrate the
ability to resolve problems relating to the subject matter and work. The cognizant
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manager has the right to approve or reject based on the person’s qualifications.

sling component Hardware at the end of a sling.

The only official copy of this file is the one on-line in SBMS. 

Before using a printed copy, verify that it is the most current version by checking the effective date.
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Checklist for Lift Planning 
 

Planners and reviewers use this checklist to confirm completeness of the lift plan. These items are included as a 

guide but should not be interpreted as being all-inclusive in the analysis and preparation of a Critical or Pre- 

engineered Lift.   Sound engineering and planning is still the responsibility of the engineer or project manager 

associated with the lift. 

 

Never vary from the approved Lift Plan without a full review and approval by the Lifting Safety 

Committee. 

 

Subsurface and Foundation Issues 

 What are the maximum loads imposed by the cranes on the soil/facility floor? Is the soil-bearing 

capacity adequate to safely support crane loads? Has a soil investigation program been performed? What 

is the assumed load distribution through the timber mats? 

 Has a soil investigation of the area under the path of the tailing crane (borings, etc.) been performed? 

 What pressures will be imposed on any underground structures (sewer lines, etc.)? 

 

Transportation and Interim Storage Issues 

 Has the responsible manager and the Safeguards & Security Division been notified of movement of the 

load to the lifting site (notification at the discretion of the responsible planner)? Are any permits 

required?  Has load securement been discussed? 

 Has the load transport route to the lift site been checked for overhead obstructions? Are there any 

bridges, culverts, pipe ways to cross? Are they structurally capable of safely supporting the transport 

loads? 

 Where will the crane be assembled? What route will the crane take from the assembly site to the lift 

site? 

 How will the load transport get to the lift site? How will the transport be removed once the load is lifted? 

 

Crane Issues 

 What is the minimum actual clearance between the load and the boom during the lift? 

 Has the radius been double-checked by measuring in the field? 

 Will the crane load change as the lift progresses? 

 How many parts of line are needed? How was this determined? 

 Will spreaders and other rigging hardware remain safely clear of the boom, the load, and other objects at 

all times during the lifting operation? 

 If a tailing crane has to “walk,” is the path level properly compacted? 

 What efforts have been made to identify obstructions in the lift path and swing path? How accurate are 

these efforts? 

 Can the outriggers be deployed as per manufacturer’s load chart requirements? 

 Can rigging personnel safely control and manipulate the load throughout the lifting path? 

Are the crane’s operational safety alarms functioning properly? How, when, and were they tested? 

 Have plans been developed to monitor the crane’s stability during lift? 

 Has a procedure been developed to monitor plumbness of load lines (in two directions)? 

 Has a drawing showing the elevation of the crane during the lift as well as all clearances been developed 

(boom to load, and load to other obstructions)? 
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 Have all repairs or modifications to the crane been made in accordance with manufacturer’s written 

instructions, and are they so certified? 

 How will the crane’s electronic safety alarms and interlocks be checked for operation and accuracy? 

 Has the agreed nondestructive examination (NDE) of crane components been done and documented? 

 Is the lift line new or has a piece of the lift line been pull-tested? 

 Has a procedure to monitor tail swing of the crane during lifting operations been developed? 

 Is the correct crane load chart for current lift conditions in the cab? 

 Is there adequate headroom to ensure that the manufacturer’s minimum allowable two-block distance is 

maintained for the configuration of the reeve used? 

 

Load Weight & CG Issues 

 How was the weight determined when developing the lift plan? Has any margin been added to 

calculated weights? 

 Has an accurate load weight determination been made before the lift to confirm calculated weight? How 

was this performed? 

 Has the weight of any jibs, auxiliary boom heads, etc. been considered in the calculations? 

 Has all the rigging hardware been included in the weight calculations? 

 Who has determined the center of gravity? How was it determined? Is it marked on the load? Is it shown 

on the lift plan drawings? 

 Is there anything inside the load that could shift during the lift? 

 Has snow or ice accumulated on the load since the weight was determined? 

 Is the surface area large enough to create unusual control problems in the wind? 

 Has all hydrotest water been drained from the load (vessel) before lifting? 

 If lifting a dressed device, has the insulation absorbed any water? 

 If lift is of an existing item (being removed or demolished), have all anchor bolts and fasteners been 

removed? 

 

Rigging Issues 

 Has all rigging hardware been selected to work within the manufacturer’s Safe Working Load? 

 Have sling angles flatter than 45 degrees been avoided, and have the slings or chains and shackles been 

chosen to allow for increased loads due to sling angles? 

 Have softeners been used to protect the rigging where sharp corners could cause damage? 

 Does the rigging provide positive control of the load to prevent slipping or shifting? 

 Are shackles and hooks always used in such a manner as to avoid side bending in the hardware? 

 Have qualified personnel designed and tested special rigging hardware in accordance with regulations? 

 Is there a plan for removing lifting tackle from the load after it is erected? 

 How will the shackle pins be removed after the lift is complete? Will a pin extractor be required, and if 

so, manual or hydraulic? 

 What level of inspection have the shackles, hooks, slings, etc. been subjected to? Will a pull-test be 

conducted on the slings? 

 Are the shackle pins and lifting eyes compatibly sized? 

 How will side loading/bending of shackles and hooks be avoided? 

 Have all rigging components such as shackles, hooks, and slings, been inspected for signs of damage or 

deterioration before use? 
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 Is the rigging arranged to have the crane hook directly over the load’s center of gravity with the load 

hanging level? 

 

Roles & Responsibility Issues 

 Who is the Person-In-Charge (PIC) of the lift? What are their qualifications? Who will give the signals 

to the operator? 

 Has the Department/Division Safety Committee been involved in the lift planning process or lift plan 

review? 

 Has the Laboratory Lifting Safety Committee been involved in the lift planning process or lift plan 

review? 

 Has the lift plan been reviewed with the crane operator, riggers, and others involved in the lifting 

operation? Has the plan been reviewed with supervisors and workers in adjacent areas? 

 Has a chain of command to operate during the lift been established, and how are the involved people 

identified? 

 Has a final pre-lift safety meeting been scheduled? 

 Are there any language difficulties? Does everyone speak (fluently) the same language? 

 

Operational Envelope Issues 

 What are the limits on wind speed for making the lift? How and where will wind speed be measured? 

 Is cold weather likely to affect the lift? Is it necessary to derate the crane or any part of the rigging 

equipment due to low temperatures? 

 Is adequate lighting equipment available for use, if the lifting operation should extend beyond normal 

daylight hours? 

 Are required personnel (operations, safety, other) available if the lift operation should extend beyond 

normal hours? 

 Are there overhead power lines in the operating area? If so, have minimum clearance requirements been 

established and has a dedicated signal person been assigned to monitor boom, load and/or load line 

position relative to the power line? 

 If operating near overhead power lines, are nonconductive taglines being used? 
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Emergency Procedural Issues 

 Have emergency procedures been determined and communicated to all personnel involved in the lifting 

operation? 

 If required, has confirmation of notification to adjacent Departments/Divisions and local Security and 

Fire Rescue been received? 

 Has agreement been established on required actions if operational alarms occur during the lift? 

 Has a review of operational activities planned/occurring during time of lift been performed? 

 Has a review/agreement of safety / barricade/evacuation plans been done? 

 Has a review/agreement of contingency plans in event of a site alarm or operational upset during lift 

been made? 

 Have emergency plans been developed by, communicated to, and understood by operating personnel? 

Are the operating personnel clear regarding isolation of lines containing toxic or flammable materials? 

How are the valves identified? Does the lift plan reflect the philosophy that safety is the top priority? 

 

Load Design Follow-up Issues 

 Is the load fragile enough to require lifting from a “strong back” frame or from multiple attachment 

points to prevent load damage?  

 Has the “strong back” frame been designed by a competent engineer, inspected, and load-tested? 

 Has any required nondestructive testing been done to assess the quality of welds attaching lifting lugs, 

pad eyes, trunnions, etc.? 

 Has anyone checked that the shackle pins will fit the holes provided in the lifting lugs? 

 Are the dimensions of the lifting lugs/pad eyes consistent with the size of shackle proposed? Will the 

shackle be able to “turn” as the load goes from horizontal to vertical? 

 Have the appropriate impact factors been used in designing the lifting lugs, shackles, etc.? 

 Is there enough clearance between the load and the lifting lug/pad eye to get the nut on the shackle pin? 

 What are the inspection requirements for the lifting attachments (lugs/pad eyes)? Who will do it? 

 Has the load (tower) design been analyzed for localized buckling and bending shear stress during the lift 

operation in order to verify that allowables will not be exceeded during the lift? 

 If trays or internals are to be installed before lifting, has the possibility of load shift been considered? 

 Are all engineered lifting components (spreader bars, lift lugs, etc.) designed to ASME B30.20, Below-

the-Hook Lifting Devices? (Show calculations). 

 Are the lifting lugs designed about the weak axis using a force equal to a minimum of 5% of the force of 

the sling? (Show calculations). 

 Who has designed the lifting lugs/trunnions? Has design been checked by Safety and Health Services? 

 

Peripheral Issues 

 Are radios required? Who will provide them? Are they safe for use in operating facilities? 

 Has a review/agreement of communications plan during lift (i.e., dedicated radio channels) been made? 

 Has the anchor bolt pattern, if required, been checked to confirm the load can be landed properly? 

 Will critical spare parts be available for the crane(s) during the lift? Are mechanics available? 

 Has a drawing showing the barricade plan to be used during the lift been developed? 

 Has the operator(s) undergone a drug test? 

 Is a back-up operator available in case of emergency? 

 Are crane maintenance personnel available during the lift? 



6.2/3b02e011.doc                                        1  (03/2008)  

Classifying Lifts 
 

 

 
CLASSIFICATION 

CONDITIONS 
ORDINARY 

(All conditions must be met) 

A-2 thru A-4 

CRITICAL 

PRE- ENGINEERED 

(Any one condition) 

A-1 

INJURY TO 

PERSONNEL 

PROBABILITY LOW FOR A LOST- 

TIME (DART) ACCIDENT 

LIFT COULD POTENTIALLY RESULT 

IN A LOST-TIME (DART) ACCIDENT 

SCHEDULE 

IMPACT 

NEGLIGIBLE, MINOR, OR 

MAJOR
1
 

 LESS THAN 3 WEEKS 

 LESS THAN 30% OF 

PROGRAM SCHEDULE 

CRITICAL
1
 

 3 WEEKS OR MORE 

 30% OR GREATER OF PROGRAM 

SCHEDULE, WITH NEGATIVE 

IMPACT ON FACILITY, 

ORGANIZATION, OR DOE 

BUDGETS 

ENVIRONMENTAL 

IMPACT 

WORK DOES NOT MEET 

SIGNIFICANCE CRITERIA 

WORK HAS AN ENVIRONMENTAL 

ASPECT THAT MEETS SIGNIFICANCE 

CRITERIA TO LAB, THE PUBLIC, OR 

TO A NEARBY FACILITY. 

COST 

IMPACT 

NEGLIGIBLE, MINOR, OR MAJOR1 

 LESS THAN $250K 

 LESS THAN 50% OF ITEM/ 

MATERIAL OR PROGRAM COST 

CRITICAL
1
 

 GREATER THAN $250K 

 50% OR GREATER OF 

ITEM/MATERIAL OR PROGRAM 

COST 

 UNIQUE OR IRREPLACEABLE 

 VITAL TO SYSTEM 

HAZARDOUS 

MATERIAL OR 

RADIATION 

EXPOSURE TO 

WORKER 

NO UNPLANNED RELEASE TO THE 

ENVIRONMENT CAUSED BY 

COLLISION, DROP OR UPSET 

UNPLANNED RELEASE TO THE 

ENVIRONMENT EXCEEDING 

PERMISSIBLE ENVIRONMENTAL LIMITS 

RIGGING AND 

HEAVY LIFTING 

CONTAINS STEP BY STEP DETAILED 

SET OF PROCEDURES AND 

CONTROLS TO DETERMINE 

DIMENSIONS, WEIGHT, C. of G. AND 

METHODS, DEPENDENT ON LOAD, 

TASK AND HAZARD, USE OF 

SPECIAL LIFTING FIXTURES 

LIMITED, ROUTINE BUCKET TRUCK, 

FORKLIFT, OR CRANE WORK WITH 

TRAINED PERSONNEL 

 LIFT IS 85% OR MORE (MOBILE 

CRANE), OR  90% OR MORE (FIXED 

CRANE) OF THE RATED CAPACITY 

(excluding proof tests of 100 to 125% 

rated capacity) OR GROSS WEIGHT IS 

GREATER THAN 50 TONS  

 WORK MEETING THE DEFINITION 

OF CRITICAL LIFT 

ADDITIONAL 

FACTORS 

POTENTIAL CONSEQUENCES 

CLASSIFIED AS NEGLIGIBLE, MINOR 

OR MAJOR1 

POTENTIAL CONSEQUENCES 

CLASSIFIED AS CRITICAL1 



6.2/3b02e011.doc                                        2  (03/2008)  

1
 As defined by Application of the Graded Approach in the Graded Approach for Quality Requirements Subject 

Area. 

 

NOTE: The lift classification may be determined using the above chart. Any one condition will place the lift 

within the classification.  Note that some lifts are classified as critical lifts because of items they are 

lifted over or attached to. 
 

A CRITICAL LIFT REQUIRES MITIGATIVE ACTIONS THAT INCLUDE A WRITTEN LIFT 

PROCEDURE APPROVED BY THE LIFT MANAGER TO REDUCE THE RISKS. 

 

https://sbms.bnl.gov/sbmsearch/subjarea/73/73_Exh4.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/73/73_SA.cfm
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Criteria for Re-submittal of Pre-engineered Lifts 
 

A Pre-engineered Lift is defined as a lift or group of lifts that are repetitive, and which 

meet the definition of a critical lift. If it can be demonstrated through the use of tooling, 

fixtures, sketches, and analyses, with written procedures that the possibility of dropping, 

upset, or collision can be reduced to an acceptable level, as determined by the Lifting 

Safety Committee (LSC), the lift may be designated as a pre-engineered lift. The Pre-

engineered Lift may then be performed multiple times without re-approval by the Lifting 

Safety Committee for as long as the elements on the completed and approved Critical Lift 

Evaluation Form (CLEF) are unchanged, and the Pre-engineered Lift Procedure is not 

changed. Once approved by the LSC, the procedures for a Pre-engineered Lift cannot be 

changed without approval of the LSC.  

 

It is acknowledged that personnel changes will occur while the Pre-engineered Lift CLEF 

and Pre-engineered Lift Procedure remain constant. For this reason, it is incumbent upon 

Department/Division personnel, especially the professional engineer/qualified person and 

responsible manager or designee that signed the CLEF, to ensure that the personnel 

performing a Pre-engineered Lift are fully qualified and competent to perform that task.  

A completed, signed reading acknowledgement form shall be submitted with the 

Department/Division-approved Pre-engineered Lift Procedure when the CLEF is 

submitted for approval by the Lifting Safety Committee. Thereafter, as personnel are 

added and removed from the Department/Division list of personnel authorized to perform 

the Pre-engineered Lift, the updated reading acknowledgement form shall be submitted to 

the Lifting Safety Committee for their records.  

 

The changes to the following elements of the CLEF and/or the Pre-engineered Lift 

Procedure shall be cause for re-submittal to the Lifting Safety Committee: 

 

OPERATING EQUIPMENT: any change to the operating equipment shall be 

resubmitted to the Lifting Safety Committee for approval. 

 

DESCRIPTION OF ITEMS TO BE LIFTED: any change to the items to be lifted, the 

order in which they are lifted, or the arrangement of the items to be lifted, or 

modifications to the items to be lifted, shall be resubmitted to the Lifting Safety 

Committee for approval. 

 

HOW WEIGHT OF OBJECT OBTAINED: any change to the weight of the item to be 

lifted, or the manner in which the weight was originally obtained in the approved CLEF, 

shall be resubmitted to the Lifting Safety Committee for approval. 

 

CENTER OF GRAVITY (CG): any change to the item that may affect the center of 

gravity or the manner in which it was calculated, should be resubmitted to the Lifting 

Safety Committee for approval. The item to be lifted may change during use after initial 

installation, as from accumulation of materials during use. These items require re-review 

especially if the item cannot be returned to the originally approved condition.  
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DESCRIPTION & WEIGHT OF ALL RIGGING EQUIPMENT & CRANE 

ATTACHMENTS: any change to the rigging equipment, crane attachments, or the 

weights of the originally approved equipment, shall be resubmitted to the Lifting Safety 

Committee for approval. 

 

WEIGHT OF OBJECT, RIGGING EQUIPMENT, & CRANE ATTACHMENTS; any 

change to the total weight to be lifted shall be resubmitted to the Lifting Safety 

Committee for approval. 

 

EQUIPMENT AND LIFT RELATIONSHIP: any change to the equipment and the lift 

relationship, such as, Maximum Operating Radius, Planned Operating Radius, Allowable 

load at maximum lift radius anticipated (from Load Chart), Ratio of Lift to Allowable 

Load, Clearance between Boom & Lift, Clearance to Surrounding structures, facilities 

and utilities, or Clear Path for Load Movement, shall be resubmitted to the Lifting Safety 

Committee for approval. 

 

STABILITY OF GROUND AREA: any change to the ground stability of the area where 

the lift is to be conducted shall be resubmitted to the Lifting Safety Committee for 

approval. This includes any excavation, construction, or demolition in the area since the 

CLEF was last approved.  

 

LIFTING OPERATION: any modification to the lifting operation, such as the Set-up 

Area, Lifting Area, Load Placement Area, Load Securement and Sling Attachment 

Points, the sling angle reduction factor, or the drawings that are an attachment to the 

approved CLEF, shall be resubmitted to the Lifting Safety Committee for approval. Any 

change to the Department/Division-approved Pre-engineered Lift Procedure, except for 

authorized personnel, as discussed above shall be resubmitted to the Lifting Safety 

Committee for approval. 
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Critical Lift Plan and Pre-engineered Lift Procedure 

A Critical Lift Plan and a Pre-engineered Lift Procedure consist(s) of as many drawings, specifications, and 

procedures as necessary to accurately assess all important load factors and site factors relating to a Critical Lift. 

These items are included as a guide, but should not be interpreted as being all-inclusive in the analysis and 

preparation of a Critical or Pre-engineered Lift. Sound engineering and planning is still the responsibility of the 

cognizant engineer and/or project manager associated with the lift. The exhibit Checklist for Lift Planning 

summarizes those factors. Most lifts, however, even some Critical Lifts, do not involve all of the factors listed 

there.  

 

The lift plan for a Pre-engineered Lift must be a Department/Division procedure, subject to the review, 

approval, and records management policies of the Department/Division. This includes the signed reading 

acknowledgement for individuals performing the actions of the procedure, specifically the Person-in-Charge 

(PIC) of the lift and the crane operator. The elements required for a Critical Lift Plan also are required for a Pre-

engineered Lift Procedure (lift plan). 

 

The following is the minimum level of information required for completing an adequate lift plan: 

 

Elevation View Drawing of the crane, load, and any nearby structures, which could cause interference. 

This drawing must be made to scale and should note 

 

 Crane manufacturer(s), model(s), and counterweight(s) if variable. 

 Boom length(s) and lifting radius(i). 

 Maximum load elevation during lifting procedure. 

 Any jibs or special lifting devices required. 

 Minimum number of parts of crane hoist line required for lifting the load. 

 All required slings, shackles, and other rigging components identified by capacity, size, length, and 

location. 

 Calculated center of gravity of load. 

 

Plan View Drawing of the crane, load, and nearby structures, which could cause interference. This drawing 

must be made to scale and should note 

 Route that transport will take to position the load for lifting. 

 Initial lifting position of the load including radius. Lifting radius must be accurately determined. 

 Final placement position of the load including radius. Lifting radius must be accurately determined. 

 Location of the crane(s) including tail swing limits. 

 Route that crane(s) will take if walking with the load, as well as associated matting requirements. 

 Any utilities located within the work zone. Underground facilities - piping, ducts, etc. - must be 

accurately located. 

 Space may be needed to assemble crane. 

 Planning must include load transportation considerations, e.g., how to get the load close enough to the 

crane. This may be a function of the type of crane being used, for example, since some cranes perform 

better in certain sectors (quadrants) of operation than others. 

 

 

https://sbms.bnl.gov/sbmsearch/subjarea/129/129_exh3.cfm
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Lift Analysis, including 

 Tabulation of the gross load weight, including the weight of all blocks and rigging tackle. 

 Rigging attachment points and special rigging requirements. 

 Gross rated capacity of the crane in the configuration specified. 

 Calculation of the percentage of the crane's rated capacity at which the lift will be made. 

 Crane-imposed soil loads must be determined. Soil analysis may be needed to verify crane-imposed 

loads can be safely supported. 

 Allowable weather conditions for the lift and the effect of wind loading.  

 Sequence of work, including lift-off, steady state conditions, and set-down of load (including positions 

where there is a shift in the location of the center of gravity, for the pick points). 

 

All potential complicating issues for any lift must be addressed in the lift plan. However, for a relatively simple 

operation, the above items can provide sufficient information and even be organized onto one drawing. 
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  DAILY (Frequent) 

OVERHEAD CRANE/HOIST INSPECTION CHECKLIST 
 

Dept/Div:  Crane #: Bldg #: Date: 

Operator Name: Life #: 

 
  Check BNL Periodic Inspection Tag  

 NOTE:  If the tag is missing or the inspection due date has expired or is illegible,  
 the equipment must be removed from service. Contact the BNL Hoisting and Rigging 
 Inspector at ext. 5456 to schedule an inspection. 
 

  Locate Crane Main Disconnect Switch 
 

 Check Pendant Controls or Controllers or Selector  
 (Up, Down, East, West, North and South) 

 
 Check Wire Rope or Chain for Damage *Documented 30-Day inspection required 

 (check rope/chain for worn, cut, kinked crushed, spooling, or birdcaged cable) 
 

 Check Hook *Documented 30-Day Inspection required (Bent, spread, cracked, and 
 safety latch) 

 
 Check Upper Limit Switch (Hook block stop) 

 
 Check for Reverse Reeving (Hoist cable direction) 

 
 Check Brake System (Trolley, bridge, and hoist) 

 
 Check Trolley and Bridge Travel (Make sure stops are in place and limits working 

Make sure travel path is clear of obstructions) 
 

 Check Hoist Gearing System (Any unusual noises) 
 

 Check Rails During Operation (Unusual wear or noise) 
     

 Check Lubrication (Leaks, excess grease) 
 

 Review Weight Limits 
     (Weight to be lifted must be calculated or measured if unknown) 
 

 Inspect Rigging Equipment to be Utilized 
     (Slings, shackles, guide ropes, use personnel protection equipment) 
 

 
           CAUTION: IF ANY MALFUNCTIONS OR UNUSUAL NOISES ARE 
           OBSERVED, STOP USING THE CRANE/HOIST AND CONTACT YOUR 
           SUPERVISOR OR SAFETY COORDINATOR IMMEDIATELY  
 
           NOTE: PERSONNEL USING MATERIAL HANDLING EQUIPMENT 

              MUST BE TRAINED AND QUALIFIED FOR THAT SPECIFIC TYPE OF EQUIPMENT 
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Lift Assessment 

Crane work at sites involves lifting and placing many types of materials in both “safe” 

and hazardous locations. Although some lifts are extremely heavy, or made over 

operating equipment, typically the loads are small and do not require a significant amount 

of planning to ensure the operation is performed safely. Although large or complicated 

lifts are easily recognized as being of a critical nature requiring additional planning, the 

hazards associated with smaller lifts may be less obvious. The lift plan process should be 

followed regardless of the specifics of a lift. The degree to which it is applied depends on 

the results of the Lift Assessment Process. The Lift Assessment Process is necessary to 

determine if the lift is Ordinary, Pre-engineered, or Critical. 

 

Determination of Critical Lift 

Each lift is classified into one of three categories:  

 

 Ordinary 

 Pre-engineered; or  

 Critical. 

 

A lift is designated as a Critical Lift if collision, upset, or dropping could result in the 

following: 

 

1. Any unplanned release of dispersible radioactive material, or hazardous material 

meeting significance criteria. 

2. Any major potential risk of bodily injury.  

3. Unacceptable programmatic delay, nominally greater than 3 weeks, or 30% or 

greater of program schedule, to the operation of an experiment, facility, or other 

component or system that directly affects the fundamental Laboratory 

infrastructure or mission (i.e., accelerator systems, substations, chilled water) 

4. Damage to equipment and facilities, which may exceed $250,000. 

 

A lift also is designated as a Critical Lift if 

 

1. The load, including weight of below the hook lifting gear, exceeds 50 tons. 

2. The load being lifted has a single surface area greater than 400 sq. ft. 

3. Below the hook weight exceeds 90% of the capacity of the rated capacity for 

fixed (building) crane, or 85% of the rated capacity for mobile crane, performing 

the lift. (excluding proof tests of 100 to 125% rated capacity)  

4. Any lift where the component being lifted requires installation tolerances beyond 

the capability and sensitivity of the crane controls. 

5. Any lift assembly that incorporates a pre-engineered lifting configuration or non-

ordinary lifting gear.  Included would be lifting arrangements that require 

engineering analysis in order to determine possible shifts to the component's 

center of gravity (i.e., rollers, counter weight spreaders) or where the center of 

gravity of the lift is situated above the lift points.   

6. Any component where the actual weight cannot be readily determined. 
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7. Lifts that are made where the load is set down onto, or crane outriggers are placed 

over buried utilities, adjacent to overhead transmission lines, or where outrigger 

pads exceed 70% of the allowable bearing capacity of the supporting soil. 

8. Any lift meeting any of the criteria for a critical lift on the Critical Lift Evaluation 

Form. 

9. Any situation deemed critical by the person in charge, rigging supervisor, project 

engineer, or manager. 

 

Determination of Pre-engineered Lift 

A lift is designated as Pre-engineered if 

 

 The lift, as determined and approved by the BNL Lifting Safety Committee 

(LSC), is a repetitive- or production-type lifting operation using specialized lifting 

fixtures and tooling, supported by analysis, sketches, and a Department/Division-

approved and -controlled lift procedure.  This includes lifting operations that are 

expected to recur periodically during a foreseeable facility operation, e.g., annual 

installation and removal of a shield block wall.  A Critical Lift may be reclassified 

as a Pre-engineered Lift based on a formal request and review of it.  This 

reclassification is at the discretion of the LSC. 

 

Determination of Ordinary Lift  

An ordinary lift is a proposed lift that is not deemed to be a Critical or Pre-engineered 

Lift. Contractors working at BNL must submit a Rigging Plan Worksheet to the BNL 

Hoisting and Rigging Inspector.  A minimum of four (4) working days is required for 

review and approval of the Rigging Plan.  All lifting and rigging equipment must be 

approved by the BNL Hoisting and Rigging Inspector prior to use at BNL. 

 

See the exhibit Classifying Lifts for information on determining these lifts. 

 

https://sbms.bnl.gov/sbmsearch/subjarea/129/129_Exh7.cfm
https://sbms.bnl.gov/sbmsearch/subjarea/129/129_Exh2.cfm
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Rigging Hardware 
Inspection/Removal Criteria 

 
 
 

Rigging hardware must be removed from service if damage such as the 
following is visible and must only be returned to service when approved 
by a qualified person. 
 
 

a) missing or illegible manufacturer’s name or trademark and /or 
rated load identification. 

b) indications of heat damage including weld spatter or arc strikes. 
c) excessive pitting or corrosion. 
d) bent, twisted, distorted, stretched, elongated, cracked or broken 

load-bearing components. 
e) excessive nicks of gouges. 
f) A 10% reduction of the original or catalog dimension at any point 

around the body or pins. 
g) incomplete thread engagement. 
h) excessive thread damage. 
i) evidence of unauthorized modifications. 
j) other conditions, including visible damage that cause doubt as to 

the continued use of the equipment. 
k) for swivel hoist rings, lack of the ability to freely rotate or pivot.  
l) for swivels, loose or missing nuts, bolts, cotter pins, snap rings or 

other fasteners and retaining devices. 
 
Also with the use of Compression Hardware (wire rope clamps) the 
following must be considered. 
 
a) insufficient number of wire rope clips. 
b) improperly tightened wire rope clips. 
c) indications of damaged wire rope. 
d) indications of slippage of wire rope. 
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Currently Recognized H&R Equipment Manufacturer Markings 
 

Armstrong Co (eyebolts):  

 
Brewer-Tichner Co: 
BTC 
 
Campbell Chain Co (formerly California Chain):  
Campbell, CCA,     C 
  
Columbus McKinnon/Midland Forge: 

,    
 
The Crosby Group: 
Crosby, CL, Crosby-Laughlin, CG 
 
Chicago Hardware and Fixture Co.: 

Chicago, CHF,  
C

H     F  
 
Dekalb Forge Co. / Rockford Drop Forge:  

DFC,  

 
Edward W. Daniel Co.: 

 
 
Gunnebo-Johnson: 
Gunnebo, G-R,  G-R  (Gunnebo-Ramnas), Johnson  
 
Ken Forging Inc./Cleveland City Forge (eyebolts/turnbuckles): 
K, CCF, KF 
 
Lettiere Material Handling Equipment Inc.:  
LMHE 
 
Skookum/Ulnem: 
SKOOKUM 
 
Markings that do not appropriately identify the manufacturer:  

 China   Germany  
 Holland   Japan 
 Korea  Taiwan 
 USA  
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Safe Lifting and Operating Practices 

 
When preparing for the following types of lifts, follow the applicable criteria below. See the 

Forklift Safety Subject Area for operating forklifts. 

 

 

Lifts Using Cranes/Hoists with Rigging (Do’s and Don’ts) 

 

Do: 

 

 Define the Load Path (the path and orientation the item will move in while it is 

being lifted, and the location and orientation where it will be set down). 

 Choose lift equipment that is rated for the prescribed load.  

 Identify the characteristics (center of gravity, physical dimensions, weight, lifting 

points, etc.) of the object(s) being lifted. 

 Know the rigging requirements before the lift is performed. (If unsure of the 

rigging requirements, contact the Hoisting and Rigging Inspector or Plant 

Engineering Rigging Supervisors). 

 Identify and avoid potential pinch points (where an individual or a component of 

the lifting equipment or load may be caught between two surfaces). 

 Consider load balance, load configuration, dimensions and attachment points. 

 Consult with a qualified person before wire rope clips are used to ensure that they 

are applied correctly (for example that the U-bolt of the clamp is on the dead end 

of the rope.)  
 

 
 
 

 

 Use properly fitted pins.  Never replace or modify a manufactured lifting 

component (for example, a shackle pin with a bolt in an eyebolt assembly. 

 Keep shackles straight for maximum capacity.  (In effect, prevent the load, as 

applied to the shackle, from creating an eccentric force or bending moment on the 

shackle body.)  Under certain conditions, this type of loading may cause the legs 

of the shackle to open up.  Centralize the load being hoisted on the pin by using 

suitable washers or spacers. 

https://sbms.bnl.gov/sbmsearch/subjarea/193/193_SA.cfm
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 Know how the manufacturer intended the eyebolts to be used when they are 

permanently installed on equipment.  It is possible that the manufacturer may only 

have intended to lift part of the equipment. 

 Use shoulder eyebolts only, and derate them accordingly, depending on the angle (angle 

of the load path) of the corresponding connecting sling or wire rope. 

 

 Seat shoulders uniformly and snuggly against the surface on which they bear. 

 Pad slings used around sharp corners to minimize damage. 

 Understand, use, and obey all hand signals. 
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 Seat the load, sling, or lifting device in the bowl of the hook. 

 Secure and balance the load in the sling or lifting device before it is lifted more 

than a few inches. 

 Minimize swinging by bringing the hook over the load appropriately. 

 Seat the rope in the drum rope grooves and in the sheaves. 

 Inch powered hoists slowly into engagements with loads. 

 Use dynamometers for weight indication only. 

 Stand clear of the suspended load at all times. 

 Contact ends-stops and other carriers with caution. 

 Stay clear of an energized crane and remain a safe distance away. 

 Keep the load balanced while in a basket hitch to prevent slippage. 

 Store wire rope slings in an area that does not subject them to mechanical 

damage, corrosive action, moisture, extreme heat, or kinking. 

 

Don’t:  (Using Cranes/Hoists with Rigging) 

 

 Use hoists for side pulls, except when specially authorized to do so by a cognizant 

facilities engineer. 

 Cause the hoist to lift, lower, or travel while anyone is on the load or the hook. 

 Carry loads over people. 

 Leave an attached load unattended.  Land the load before leaving it. 

 Reverse direction quickly. 

 Suddenly accelerate or decelerate the moving load. 

 Contact any obstruction. 

 Use a dynamometer as a rigging device unless it has been certified for that 

application. 

 Operate hoisting and rigging equipment when physically or otherwise unfit. 

 Attempt to use, repair, or adjust hoisting and rigging equipment that needs 

maintenance or repair. 

 Use screw pin shackles if the pin can roll under the load and unscrew. 
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 Use wire rope clamps (clips) to fabricate wire rope slings except when the 

application of the sling prevents the use of a prefabricated sling or when the 

specific application is designed by a qualified person and according to the 

manufacturer’s recommendations. 

 

Note:  Slings fabricated using wire rope clamps must be derated to 80% of the rated capacity 

when used.  The nuts on the clamp must be checked periodically and re-torqued to the 

recommended value to maintain the efficiency rating. 

 

 
 

 

 Use slings made with wire rope clips as a chocker hitch. 

 Use hoist rope that is kinked. 

 Use multiple part lines that are twisted around each other. 

 Use damaged slings. 

 Shock load. 

 Put any part of the body between the sling and the load. 

 Drag slings on the floor or over an abrasive surface. 

 Use end fittings of a sling to make chocker hitch. 

 Use nylon or polyester slings at temperatures above 180 degrees F. 
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 Use nylon or polyester fiber slings in Radiation Areas. 

 Use synthetic web slings that incorporate aluminum fittings where fumes, vapors, 

sprays, mists of acids, or caustics are present. 

 Use synthetic web slings where there is extensive exposure to sunlight or 

ultraviolet light. 

 

Operating Shop Cranes (Do’s & Don’ts) 
 
Do: (Operating Shop Cranes) 

 Before moving the load, lower the boom and the load to the lowest possible point.  

 Use the shop cranes only on hard, level surfaces capable of sustaining the load.  

Caution 

Use on other than hard, level surfaces can result in shop crane instability and possible loss of load. 

 Make sure the load does not drop suddenly or swing during transportation.  

 If safety is in doubt, consult with the responsible management before operating the shop 

crane.  

 Post or barricade to restrict entry of unauthorized personnel in the immediate area (about 

30 inches) around the shop crane if it is necessary to leave a suspended load unattended.  

 If there is a tag, sign, or lock on the shop crane, the operator must:  

o obey facility-specific lock and tag procedures  

o promptly report any known defects, needed adjustments or repairs to the 

equipment custodian  

o check that operating controls are readily visible and accessible, not creating any 

pinch points, sharp edges, or snagging hazards to the operator.  

Don't: (Operating Shop Cranes) 

 Engage in any practice that will divert attention while actually operating the shop crane.  

 Operate equipment when physically or mentally unfit.  

 Load the shop crane beyond its rated capacity (except for proof tests) for each specified 

boom.  

 Attempt to operate the shop crane if it is locked/tagged out.  

 Operate a shop hoist without a throat-latch.  
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Weather Factors 
 
Weather conditions can adversely affect lifting activities. They need to be thoroughly considered both during 
the planning and execution of a lift. Special efforts may be required to ensure adequate warning is provided to 
avoid a sudden storm disrupting a lift in progress. 
 
WIND 
A great deal of judgment is required when assessing when it is too windy to continue lifting operations. Most 
crane manufacturers have some recommendations concerning the maximum permissible wind speed/gust, or 
how to derate the crane under windy conditions, since their load charts assume no wind at all. If there is no 
information on the load chart or in the operating manual instructions, the crane manufacturer should be 
consulted, and the maximum allowable wind speed/gust and derating information posted conspicuously in the 
cab or right on the load chart. 
 
Note: In the absence of manufacturers’ specific written advice, seriously consider postponing the lift if the wind 
speed/gust is in the range of 15-20 mph (7-9 m/s). Above 20 mph (11 m/s), the lift must be canceled. When the 
craning operations have been postponed due to high wind/gust conditions loads must be landed and secured, the 
boom must be stowed and the following must be met prior to resuming operations.   

• Wind conditions must be monitored by the BNL Meteorology Services web site or contacting the Upton 
NY Weather Bureau.  

• There must be no immediate threat (enough time to secure all loads and stow the crane, 30-45 minutes), 
of wind speeds reaching the 20 mph reading.  

• These wind speeds will be recorded at 30 ft. above open ground or by the 10 meter height of the BNL 
tower. 

 
Some of the issues to consider when faced with windy weather conditions are 

• The geometry and shape of the load 
Is there a large area exposed to wind loads? How difficult will the load be to control if a gust of wind 
catches it? 

• How high is the load to be lifted? 
Wind speed generally increases with height. 

• Backward stability. 
Backward stability can be a problem when the wind is from the front and the boom is high. 

• Wind from behind a crane. 
Wind coming from the rear of the crane can cause the load to be blown away from the crane, increasing 
the radius and decreasing the crane capacity. 

• Wind from the side of a crane. 
Wind corning from the side can put a load on the side of the boom and blow the load off vertical; which, 
in turn, can place an additional side load on the boom. In the United States, most booms are designed for 
a 20 mph (9 m/s) wind velocity on the side of the boom, plus a side load equal to 2% of the rated load. 

• Operating a crane between structures. 
Operating a crane between buildings or process equipment under windy conditions can be hazardous due 
to the “wind tunnel” effect. As air blows around obstructions, there can be local areas of increased 
velocity that may exceed the safe lifting limit even though the general wind speed is not a problem. A 
wind speed indicator (anemometer) fixed to the boom point is a good idea under these conditions. 
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COLD WEATHER 
 
Extremely cold weather can negatively affect crane and lifting operations. When temperatures drop below 10oF, 
appropriate consideration should be made with respect to shock loading, crane hydraulics, and possible derating 
of the crane (consultation with the Plant Engineering Division’s Crane/Hoisting & Rigging Inspector and/or 
Plant Engineering Division’s Rigging Supervisors is required). The following is a listing of cold weather lifting 
restrictions: 
 

TEMPERATURES PRECAUTIONS 
-5oF (-15oC) to -22oF (-30oC) Avoid impact or shock loading of crane and 

rigging. 
Operations involving hydraulic cranes should be 
conducted with due regard to potential failure of 
hydraulic components. 
For critical lifts, cranes should be derated by 
25%. 
The effect of wind chill on operators, riggers, 
and signal persons should be considered. Lifting 
should be halted if these personnel are unable to 
operate efficiently and safely. 

-22oF (-30oC) to -40oF (-40oC)  Cranes should be derated by 40% for all lifts, 
and halting of all lifting activities should be 
considered. 

Below -40oF (-40oC) All lifting prohibited except for extreme 
emergencies. 

 
OTHER CLIMATIC CONDITIONS 
 
Other weather conditions can create hazardous conditions for lifting. Rain, fog, or snow could obscure the load, 
the signal person and/or the boom tip, making crane-lifting operations very dangerous. In addition, extreme 
heat, heavy rain, snowstorms, or even heavy snow flurries can be distracting to those involved in the lifting 
operation. It is important for those people to remain focused on the lift until the load is safety landed, and the 
load is off the hook. During bad weather such as rain, snow or fog, stop operation and stow the machine. Wait 
until visibility improves before resuming operation. 
 
Crane booms can act as a lightning rod and great care should be taken to be aware of changing weather 
conditions if a thunderstorm should suddenly develop. At the first sign of a thunderstorm (or at least of 
lightning), lifting activities should be brought to an orderly close. The boom should be lowered and/or retracted 
as much as possible, and personnel should leave the area. If the crane is struck by lightning, it should be 
thoroughly inspected before being put back into service. The path of the electricity is difficult to predict and 
there may be hidden damage (pitting) where arcs have occurred (often in bearings). 
 
Heavy rain, especially if wind-driven, also can affect crane operations. Water can get into friction elements 
(brakes, clutches, etc.) and render them inoperable. When these conditions exist on older friction-type cranes, 
operators may have to “dry out” the brakes by lightly engaging the device enough to produce enough heat to dry 
out the components.  
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CRITICAL LIFT EVALUATION FORM (CLEF) 

 

 Critical Lift 

 Pre-engineered Lift 
 

PERSON REQUESTING THE LIFT 

 

Print Name _________________________Dept/Div. ____________________Date ____________ 
 

PERSON IN CHARGE (PIC) 

 Print Name  __________________________________________________________________ 

PIC must be present during the entire CRITICAL LIFT and be QUALIFIED to resolve any 

question or problems that might arise during the lifting operation. 
 

DETERMINING FACTOR FOR CRITICAL LIFT 

 ____ Load is greater than 85% of mobile crane rated capacity, or greater than 90% of rated fixed crane 

capacity (excluding proof  tests of 100 to 125% rated capacity) , or greater than 50 tons. 

 ____ Two or more cranes/booms are required or special hoisting/rigging equipment will be used. 

 ____ Potential for release of radioactive/hazardous materials due to collision, or upset of load. 

 ____ Damage that would result in more than 3 weeks or 30% delay to schedule, or monetary value damages 

of $250,000 or greater. 

OPERATING EQUIPMENT (mobile crane) 

Type of Crane ________________________ Manufacturer ________________________ 

Model No. ___________________________ Serial No. ___________________________ 

Manufacturer Restriction for WIND SPEED ______ (no lifts at wind speeds of 25 mph or greater) 

Crane Equipped with Anemometer ________ (if not, use BNL Weather Station) 

Copies of Latest Annual Inspection ________ Latest Calibration Date of Instruments _____ 

Operator Licensed for Equipment _________ Expiration Date _________________ 

OPERATING EQUIPMENT (overhead cranes) 

Type of Crane _________________________ Manufacturer ________________________ 

Capacity _____________________________ Latest Calibration Date of Instruments _____ 

Date of Latest Annual Inspection __________ Operator’s SAC Expiration Date___________ 

DESCRIPTION OF ITEMS TO BE LIFTED  

 

 

 

 

HOW WEIGHT OF OBJECT OBTAINED 

A. Certified Weight Scale _________________ Ticket # _____________________________ 

 

B. Calculated Independently by More than One Source 
 

  1. Source ______________________ Weight  _____________________________ 

  2. Source ______________________ Weight  _____________________________ 

C. If lift is an existing item (being removed or demolished), the weight must be recalculated, taking into 

account all modifications, including internal, as well as an Allowance for Scale, Sediment, Sludge, and 

Insulation. Calculation Work Sheets SHALL be included in the LIFT PLAN and have a PE stamp or be 

signed off by a QUALIFIED PERSON. (When weights are calculated, a 10% tolerance margin shall be 

added. This value may be increased at the discretion of the Lifting Safety Committee). 

 

D. Shipping Manifests Weight ______________ Manufacturer Data Weight ______________ 
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CENTER OF GRAVITY (CG) 

 CG will be marked onto load, and a drawing included showing how it was determined. 

DESCRIPTION & WEIGHT OF ALL RIGGING EQUIPMENT & CRANE ATTACHMENTS 

Type of slings __________________ Rated Capacity   ____________    Weight  ________ 

         __________________           ____________                 ________ 

         __________________           ____________                 ________ 

Shackles          __________________           ____________                 ________ 

         __________________           ____________                 ________ 

Lifting Rings/  __________________            ____________                 ________ 

Eyebolts     __________________          ____________                 ________ 

          Riggings Hooks   __________________          ____________                 ________ 

         Load Block/Jib    __________________          ____________                   ________ 

Spreader Bars/Below the Hook Lifting Devices     Rated Capacity ____________ Weight ________ 

(Must comply with ASME B30.20 Standard for Design, Testing, and Appropriate Markings)                   
200 % PROOF TEST DOCUMENTATION FOR BELOW THE HOOK RIGGING: ______ 

 

WEIGHT OF OBJECT, RIGGING EQUIPMENT, & CRANE ATTACHMENTS 

 Source __________________________  Total Weight ________________________ 

EQUIPMENT AND LIFT RELATIONSHIP 

A.  Maximum Operating Radius:  ____________________________________________ 

B. Planned Operating Radius:  ____________________________________________ 

C.  Allowable load at maximum lift radius anticipated (from Load Chart):  ____________ 

D.  Ratio of Lift to Allowable Load: ___________________________________________ 

E. Clearance between Boom & Lift: ___________________________________________ 

F. Clearance to Surrounding  

       Facilities/Utilities: ___________________________________________ 

 G. Clear Path for Load Movement: ___________________________________________ 

STABILITY OF GROUND AREA 

 A. Soil Bearing Capacity: ____________________ Source:  _____________________ 

 B.  Mats Required:  ________________ Size & Number: ________________  

 C. Underground Utilities Location: ___________________________________________ 

 D. Ratio of Soil Bearing Capacity to Actual:   ___________________________________ 

LIFTING OPERATION 

 A detailed drawing, to scale, MUST be included showing the Set-up Area, Lifting Area, Load 

Placement Area, and Sling Attachment Points w/sling angle reduction factor. A documented Critical Lift 

Plan or Pre-engineered Lift Procedure, as applicable, shall be included. 

 

INSPECTION OF CONTRACTORS EQUIPMENT 

 All contractors' Lifting and Rigging Equipment must be inspected before being brought onto the 

BNL Site by BNL Hoisting & Rigging Inspector: Contact: John Hynan: (631) 344-5456 

 

LIFT APPROVAL SIGNATURES 

 Professional Engineer/ Qualified Person: ____________________________________________ 

 Person in Charge (PIC) (Critical Lift): _______________________________________________

 Operator of Equipment (Critical Lift): _______________________________________________ 

 Responsible Manager or Designee: __________________________________________________ 

Lifting Safety Committee Recommendation: Approve:  ___________ Disapprove:  _________ 

LSC Committee Chair: ___________________________________________________ 

FINAL APPROVAL SIGNATURE: 

 Deputy Director for Operations __________________________________________________ 
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PRE-LIFT MEETING 

 Date: _____________ Time: ______________ Location:     _________________________ 

LIST OF ALL ATTACHMENTS 
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Brookhaven National Laboratory 

Overhead Crane Monthly Inspection Checklist 

1. Daily/pre-use inspection performed prior to start of monthly inspection 

2. Check BNL Inspection Tag for current inspection date. If date has expired or tag is missing or is illegible, remove equipment from service 

3. Lower Load Block to its lowest position (just above floor level). 

4. Check for any condition that could result in an appreciable loss of strength (loose hardware, damaged hook, damaged chain or rope).  

    
Wire Rope: Check hoist rope, including end 
connection for significant wear, kinking, 
crushing, birdcaging, corrosion or broken wires. 

Load Chain: Check hoist chain including end 
connection, for excessive wear, twist, distorted 
links interfering with proper operation. 

Load Hook: Check load hook for cracks, deformation, 
latch engagement, damage from chemicals or heat. 
Also check hook attachments and hardware. 

Date Inspected By Sat. Unsat. N/A Sat. Unsat. N/A Sat. Unsat. N/A 

                      

                      

                      

                      

                      

                      

                      

                      

                      

                      

                      

                      
 

Comments:________________________________________________________________________________________________________________________________________________________ 

 
ANNUAL INSPECTION DUE DATE: ________________                                

Note: Report any category resulting in an unsatisfactory condition to the Dept./Div. Supervisor or then BNL Hoisting & rigging Inspector (X:5456). (To determine whether they constitute a safety hazard and whether the crane should be removed 
from service).  

Manufacturer:_____________ SN:____________ BLDG #:________ Equip. #________ Capacity:_______ 
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Brookhaven National Laboratory 
Rigging Plan Worksheet 

 
 

Building #:    Work Location:           Job #: 
   

 
Project Title:   Project Engineer:  

 
Note: Rigging Plans are to be submitted to the BNL Hoisting & Rigging Inspector for review and 
approval at least 4 working days prior to the lift. All lifting equipment and operations must be 
conducted in accordance with applicable DOE, ANSI and OSHA Standards. 
 
Mobile Crane Operations: 
Descriptive Drawing - Sketch w/measurements of pre- and post-lift locations any 
encumbrances/clearances, crane capacities at working radius, impact on utilities (contact MMC @ ext 
2468) include protective measures where required. 
 
Crane Operators: 
Licensed by the NYS Dept of Labor, or a Nationally Recognized Certifying Organization, recognized 
by Federal OSHA (i.e. NCCCO, CIA). Qualified for the specific type of equipment to be used.  
 
Mobile Crane Inspection Documentation: 
Include copies of the crane load charts (as planned set up), plus documentation of latest crane inspections 
(annual & monthly) along with rigging plan.  
 
Total Weight of Lift: (includes load weight, all rigging equipment, & load block)  

Description of Material to be Lifted w/Dimensions & Center of Gravity: 

 

Tag lines and locations of attendants: 

Pre-lift Meeting - Documented, attendees, content: 

Qualified Signal Person (CFR 1926.1428): 

Qualified Rigger (CRF 1926.1404): 

Designated Person In Charge (PIC): 

Communication and Signals (CFR 1926.1419-20-21) - Hand signals, emergency signal, voice communication. 

Describe Method of Accomplishment - provide a written description of the operation.  All 
lifting operations must be conducted in accordance with ANSI standards and the DOE and 
OSHA requirements.  
 
 
 
 

7.0/3b07e011.pdf 1 (08/2012) 



Equipment List 
Equipment  Type Quantity Dimensions 

(size) 
Capacity 
(WLL)  

Configuration
(Hitch Used) 

Weight 
of Lift 

Slings: 
(ASME B30.9) 

 

 

 

 

 

Rigging Hardware:  
(ASME B30.26 - shackles, eyebolts, rings etc.) 
 

 

 

 

Below the Hook Lifting Devices:  
(ASME B30.20 - spreader bars, vacuum /magnetic lifters etc) 
 

 

 

Manual Chain Hoists:  
(ASME B30. 19 HCH/B30.21 come-alongs, load positioning device) 
 

 

 

Mobile Crane: 
(ASME B30.5/OSHA1926.1400)  

 

 

Cribbing/Shoring/Matting 
(outrigger matting  min = hardwood or equivalent 3 X’s sq. ft. of pad dia.)  

 

 

 

Transportation Vehicles: 

 

 

7.0/3b07e011.pdf 2 (08/2012) 
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Equipment List Type Quantity Dimensions

(size) 
Capacity 
(WLL) 

Configuration 
(Hitch Used) 

Weight 
of Lift  

Roller/Skates: 

 

 

Jacks: 

 

 

 

PPE/Hazmat: 

 

 

 
 
I (PIC):                                                  ensure that all rigging hardware and slings will be in  
 
accordance with OSHA 1926; &  ASME B30 Standards for design, markings, inspection and testing.  
 
Submitted By:____________________________  Date Submitted: ______________ 
 
 
  Reviewed By: ___________________________  Date Reviewed: _______________  
 
 
Approved:  Yes  No 

______________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________________ 

 
 

REASON FOR REJECTION:   
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