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ALARA ENGINEERING CONTROLS

1.0 Scope 

This document describes the application of engineering controls that are necessary to minimize personnel exposure to both internal and external sources of ionizing radiation and to minimize the use of respiratory protection equipment. Administrative controls instituted by Battelle Columbus Laboratories Decommissioning Project (BCLDP) management are also discussed in this procedure. Implementation of engineering and/or administrative controls is not limited to those described in this document. This procedure is applicable to the following personnel: the ALARA Coordinator, BCLDP Management, Decontamination Supervisor(s), Health Physics and the BCLDP Safety Officer.

2.0 Purpose

This procedure has been prepared in accordance with the provisions of References 3.1.1, 3.1.2 and 3.1.12 to provide guidance for the application of engineering and administrative controls to radiological work environments.

3.0 References, Definitions, and Developmental Resources

3.1 References

3.1.1 HP-AP-8.0, BCLDP ALARA Program
3.1.2 RS-AP-1.0, Respiratory Protection Program for BCLDP
3.1.3 HP-AP-1.0, BCLDP Radiation Work Permit (RWP) Program
3.1.4 HP-AP-8.1, ALARA Cost-Benefit Analysis
3.1.5 HL-OP-040, DOP or Equivalent Testing of HEPA Filters Using the Nucon F-1000 or F-1000-DDF Aerosol Detectors with the Nucon Model SN-10 Aerosol Generator
3.1.6 HP-AP-11.0, Air Sampling and Analysis
3.1.7 HP-AP-10.0, Temporary Shielding
3.1.8 RS-OP-020, Operation and Maintenance of BCLDP Communication Systems
3.1.9 DD-OP-077, Operation of the Pentek VAC-PAC Models 6D and 9D
3.1.10 DD-OP-065, Control and Maintenance of HEPA Filtered Vacuum Cleaners
3.1.11 HP-OP-012, Radiological Area Posting and Access Control
3.1.12 DD-90-02, Radiation Protection Plan for BCLDP

3.1.13 
2.1.1 
2.1.2 
2.1.3 
3.2 Definitions

2.1.4 
2.1.5 









2.1.6 
2.1.7 
3.2.5 
3.2.6 
3.2.7 
3.2.8 






3.2.9 
3.2.10 
3.2.11 
3.2.12 
3.2.13 
3.2.14 
3.2.15 
3.2.16 
3.2.17 
3.2.18 
Refer to the BCLDP Procedures Dictionary for definitions of the following terms:

	Administrative Control

Air Change

Capture Velocity

Communications

Containment

Decontamination

Encapsulation

Engineering Control

Flow Rate
	HEPA Ventilation

High Efficiency Particulate Air (HEPA)

Improved Access

Remote Handling

Remote Monitoring

Removal of Source

Transfer Lid Assemblies

Wetting Solution




3.3 Developmental Resources

3.3.1 10 CFR 20, Standards for Protection Against Radiation
3.3.2 Westinghouse’s Government and Environmental Services Co. Radiological Engineering Guide, November 1996
3.3.3 Basic Radiation Protection Technology. Daniel Gollnick. 3rd edition, 1994
4.0 General
None.
4.1 
4.1.1 
4.1.1.1 
4.1.1.2 
4.1.2 
4.1.2.1 
4.1.2.2 
4.1.2.3 
4.1.2.4 
4.1.3 
4.1.4 
4.1.5 
4.2 
4.2.1 
4.2.1.1 
4.2.1.2 
4.2.1.3 
4.2.1.4 
4.2.1.5 
4.2.1.6 
4.2.2 
4.2.3 
4.2.4 
4.2.5 
4.2.6 
5.0 
5.1 
2.1.8 
5.2 
5.2.1 
5.2.2 
5.3 
5.3.1 
5.4 
5.4.1 
5.5 
5.5.1 
6.0 Procedure

6.1 Selection and Evaluation of Controls

6.1.1 Health Physics and the BCLDP ALARA Coordinator, in coordination with managers/supervisors of work groups, shall select, evaluate, and implement appropriate engineering/administrative controls for BCLDP operations in accordance with the provisions of References 3.1.1, 3.1.3, and 3.1.4 of this procedure.

6.1.2 During preparation of an RWP, if it has been estimated that the anticipated collective dose will exceed 2.5 person-rem, the WI Author shall complete DDO-416, “Radiological Work Planning Checklist.”
NOTE:
DDO-416 is a planning checklist that addresses the task components associated with the planning of radiological work and provides a basis for evaluating the use of radiological engineering controls. Upon completion, DDO-416 will identify areas of concern that may not be adequately addressed in a draft Work Instruction (WI). Items of concern include Pre-job Preparation, Worker Preparation, Work Area Preparation, Audio/Visual Communications; Radiological Hazards Assessment, and Radiological Controls. Upon identification, the author can incorporate the information into the WI and/or identify radiological control concerns for Health Physics to incorporate into the applicable RWP. Prior to the use of respiratory protection devices, radiological engineering controls shall be considered in accordance with the provisions of Reference 3.1.3 of this procedure. The Radiological Field Operations Manager shall ensure that engineering controls are used as specified by the RWP or other controlling work document.

6.1.3 The WI Author shall submit the following documentation to the ALARA Coordinator for review:

6.1.3.1 The draft DDO-104, Work Instruction
6.1.3.2 DDO-416, if required per Section 5.1.2
6.1.3.3 DDO-106, RWP Request.
6.2 HEPA Ventilation

NOTE:
HEPA vacuum cleaners shall be discussed in Section 5.8 of this procedure.

6.2.1 Verify that the HEPA filter ventilation unit has had a satisfactory performance test with an approved substance (DOP or equivalent) prior to use in accordance with the provisions of Reference 3.1.5 of this procedure.

6.2.2 When using HEPA ventilation units with containments (tents, glove bags, etc.), verify that
6.2.2.1 Air is flowing into a containment and that its integrity is not compromised by the negative pressure.

6.2.2.2 Materials (smoke tubes, masslinn strips, etc.) are available to indicate that airflow patterns have been established to the work area.

6.2.3 If using flexible ducting with HEPA filtration units, avoid sharp bends in the ducting.


6.2.4 If it is necessary to install HEPA filters, handle the HEPA filter by the HEPA frame. Handling the filter element/facing could damage the filter and greatly reduce the collection efficiency.

6.2.5 Label accordingly HEPA filtration units that are used to control hazardous contaminants other than radionuclides, e.g., lead and asbestos.
6.2.6 The BCLDP Safety Officer shall provide technical support for filter changeout and internal maintenance on HEPA ventilation units that have been used to control hazardous contaminants other than radionuclides, e.g., lead, mercury, asbestos.

6.2.7 Perform routine sampling of HEPA filtration unit exhaust air at the discretion of the Health Physics Lead Technician. Air sampling shall be performed in accordance with the provisions of Reference 3.1.6 of this procedure.

6.2.8 If ventilation is required for a particular task, estimate the number of work area-volume air changes required to provide adequate ventilation for the selected task. Seven to twelve air changes per hour are recommended for most situations.

6.2.9 Calculate the required flow rate to ensure the required number of air changes per hour in accordance with the provisions of the definition of “air change” in the BCLDP Procedures Dictionary. Select a HEPA ventilation unit that is capable of providing adequate flow.

6.2.10 Select the location for placement of the HEPA filtration unit in accordance with the following provisions:

6.2.10.1 Plan ventilation so that air moves from the least contaminated to progressively more contaminated areas before entering the ventilation suction. This flow path should limit the potential for cross-contamination.  Review Exhibit 7 of this procedure.
6.2.10.2 Provide adequate openings (vents) so that make-up air can enter the containment.

6.2.10.3 Verify that ventilation hoses are the proper diameter to provide adequate ventilation. Review Exhibit 1 of this procedure to verify that the proper diameter is selected to ensure proper airflow.

6.2.10.4 Verify that ventilation intakes enter the containment at 180 degrees from the location where the make-up air enters the containment. The duct plenum should be positioned so that airflow is downward into the HEPA intake.

6.2.10.5 If the duct inlet must be flexible within the containment to provide local ventilation, verify that the suction end of the hose is positioned 90 to 180 degrees away from the worker to draw airborne contamination away from the worker’s breathing zone. A screen should be placed over the duct inlet to prevent foreign objects from entering into it.

6.2.11 Operate the HEPA unit at the calculated flow rate. Verify that an adequate flow rate is maintained into the enclosure by using a velometer instrument or other indicator, i.e., masslinn strips or smoke tubes.

6.2.12 If necessary, adjust the dampers on the HEPA ventilation unit to provide the desired flow path during operation. Verify that at least one damper is open at all times when the system is operating.

6.2.13 Use spark arrester devices as dictated by the BCLDP Safety Officer if HEPA ventilation is utilized during the cutting of contaminated surfaces.
6.3 Temporary Shielding

Implement temporary shielding applications in accordance with the provisions of Reference 3.1.7 of this procedure.

6.4 Remote Handling Devices

6.4.1 Remote handling devices are tools or mechanism that allow the handling of radioactive materials at a distance from the source of radiation, i.e., a hot cell remote manipulator, an overhead crane, a motor-lift, or an extension grab-tool. Note remote handling devices, if authorized for use, on DDO-115, ALARA Considerations, in accordance with the provisions of Reference 3.1.3 of this procedure.

6.4.2 Only personnel familiar with the operation of remote handling devices should use them. If these devices are used improperly, there is potential for loss of control of highly radioactive material and/or cross-contamination with other items.

6.4.3 If overhead cranes or similar devices are utilized, only qualified, designated individuals shall operate the crane.

6.4.4 Inspect remote handling devices prior to use and periodically during use to ensure that their condition is satisfactory.

6.4.5 The ALARA Coordinator shall determine if an ALARA design review, training mock-up, and/or engineering review for technical capability are necessary for remote handling devices.

6.4.6 Use remote handling devices in accordance with the provisions of the applicable RWP.

6.5 Containments

6.5.1 Determine whether containment is required in accordance with the provisions of Section 5.1 of this procedure. If so, determine what type of containment will be necessary for the application.

6.5.2 Use containments in accordance with the following provisions:

6.5.2.1 Containments should be of fireproof or fire-retardant materials.

6.5.2.2 Air quality in containments designed for human entry shall be evaluated frequently for varying levels of contaminants.

6.5.2.3 Containments shall be designed to provide a balanced air supply to minimize airborne radioactivity and optimize contamination control.

6.5.2.4 Containments designed for outdoor use shall be constructed to withstand adverse environmental conditions, in accordance with an approved WI and RWP. 
6.5.2.5 Leakage of contaminated fluid from equipment shall be contained.

6.5.2.6 Containments designed for human entry shall be designed with viewports to allow observation of personnel within the containment.

6.5.3 If a containment for human entry is desired, BCLDP management (typically, the WI author, the ALARA Coordinator and the BCLDP Safety Officer) shall consider the Containment Design Worksheet, Exhibit 2 of this procedure. The Containment Design Worksheet provides a mechanism for the review of design criteria and assists in the selection of options for the containment. After the Containment Design Worksheet has been considered, a dimensioned drawing describing the size and features of the containment shall be prepared. While documentation of the Containment Design Worksheet is not mandatory, the completed exhibit may be helpful during fabrication of the containment. If the Containment Design Worksheet is completed, the document shall be submitted to Project Records with the completed document control package of the WI.

6.5.4 If a glove bag containment is necessary for a specific application, BCLDP management (typically, the WI Author and the ALARA Coordinator) shall review the Glove Bag Design Worksheet, Exhibit 3 of this procedure. The Glove Bag Design Worksheet provides a mechanism for the review of design criteria and assists in the selection of options for the containment. After the Glove Bag Design Worksheet has been reviewed, a dimensioned drawing describing the size and features of the containment shall be prepared. It may necessary to have glove bags fabricated by off-site vendors based upon BCLDP specifications. While documentation of the Glove Bag Design Worksheet is not mandatory, the completed exhibit may be helpful during fabrication of the glove bag. If the Glove Bag Design Worksheet is completed, the document shall be submitted to Project Records with the completed document control package of the WI.

6.5.5 Erect t
6.5.6 he containment in accordance with the provisions of the WI and/or Design Worksheet and any restrictions described in this procedure. Inspect containment after construction and/or emplacement to verify that the containment is structurally sound. See examples of containments in Exhibit 4 of this procedure.

6.5.7 Verify that a temporary containment is ventilated in accordance with the provisions of Section 5.2 of this procedure.

6.5.8 Use Rad-bags in Bag-In/Bag-Out configurations for local contamination confinement.

6.6 Communications

6.6.1 Many BCLDP tasks require communication between personnel stationed at different work sites, e.g., a hot cell manipulator operator at a viewport outside a hot cell and a Health Physics Technician providing job coverage inside the cell.

6.6.2 A reliable two-way communication system shall be specified on the RWP when personnel are working in areas where:

6.6.2.1 RWP stay times are in effect for radiological work.

6.6.2.2 Significant changes are expected to general area personnel exposure rates. For example, RWP limits could be exceeded.

6.6.2.3 Line of sight cannot be maintained when continuous job coverage is required.

6.6.2.4 Required by operating procedures/WIs.

6.6.3 Depending upon the requirements of the specific operation, both wired and wireless electronic radio communication equipment may be available for BCLDP tasks. Operate communication equipment in accordance with the provisions of Reference 3.1.8 of this procedure.

6.6.4 In the event of the failure of electronic radio equipment during operations, verify that alternate methods of communication are available for immediate use. Alternate methods include hand signals, chalkboards or dry-erase boards, loudspeakers, bullhorns, plant paging systems, and sirens or other alarms. Ensure that all personnel are cognizant of the alternate methods.

6.7 Remote Monitoring of Operations

6.7.1 Communications can often be facilitated by a remote video monitoring capability, e.g., a Health Physics Technician remotely monitoring D&D Technicians in a work area.

6.7.2 Video monitoring installations may be permanent or temporary. From an ALARA standpoint, consider future work in the area to avoid unnecessary installation or removal of monitoring equipment.

6.7.3 Depending upon the task requirements, video-monitoring installations may be fixed or capable of scanning a wide work area. Review video camera installation locations to assure that the best placement location is selected.

6.8 Decontamination

6.8.1 BCLDP has established numerous operating procedures for specific decontamination techniques. For a particular technique, review the applicable procedure as referenced in Section 3.1 of this procedure, the WI, and/or Exhibit 5, Decontamination Techniques.

6.8.2 Operate HEPA vacuum cleaners and transfer lid assemblies in accordance with the provisions of References 3.1.9 and 3.1.10 of this procedure. See Exhibit 6 of this procedure.

6.9 Encapsulation

Use encapsulation or wetting solutions in accordance with an approved WI. Waste Management and the BCLDP Safety Officer must approve specific fixatives and wetting solutions prior to use.  Other methods of encapsulation may be used, e.g., plastic sleeving, adhesive tapes.

6.10 Improved Access

Review the location of the work area in relation to the sources of radiation. Better access to work areas may limit time in radiologically controlled areas. Consider the improvement of access to work areas by the installation of scaffolding, removal of interferences, establishing different access control points.

6.11 Specialized Tools and Fixtures

Consider obtaining or fabricating and using special tools or fixtures:

· Tools, such as a long-handled retriever, can significantly reduce dose.

· Fixtures, such as a temporary confinement tent with forced ventilation through HEPA filters, should be considered for contamination control when applicable.

6.12 Removal of Sources or Relocation of Work

6.12.1 Review the location of the radiation source within the proposed work area. Consider flushing systems, piping, tanks, valves, etc., prior to commencement of work. Consider removing unused equipment in the work area, if equipment is a radiation source. Consider storage of radiological sources in another area besides that of the work area.

6.12.2 Consider moving the equipment to be worked on to an area with lower radiation levels or an area with lower contamination or airborne radioactivity levels.

6.13 Administrative Controls

Managerial administrative controls are available to reduce personnel exposure to ionizing radiation.
6.13.1 Consider substitution. Substitution is a decision to either replace or repair equipment.

6.13.2 Consider limitation of stay-times. Limiting stay-times for radiological work shall be specified in accordance with the provisions of Reference 3.1.3 of this procedure.

6.13.3 Schedule work to achieve dose equalization.

6.13.4 Use dose equalization. Dose equalization shall be performed in accordance with the provisions of Reference 3.1.1 of this procedure.

6.13.5 Use administrative dose limits as specified in accordance with the provisions of Reference 3.1.3 of this procedure.

6.13.6 Review historical data for the work site and/or similar work

6.13.7 Worker comfort

The comfort of the worker is extremely important to the ALARA philosophy. Job performance is directly proportional to the degree of comfort a worker feels.

6.13.7.1 Use bubble hoods instead of airline full-face respirators when possible.

6.13.7.2 Determine the minimum amount of protective clothing required and document it on the RWP. Use only the prescribed amount of protective clothing.

6.13.7.3 Limit the time a worker wears a full-face respirator according to the provisions of Reference 3.1.2 of this procedure. 
6.13.7.4 Heat stress is extremely dangerous; consider and monitor it during work. Consider administrative or engineering controls to minimize the possibility of heat stress, e.g., frequent fluid intake, minimal stay times, use of body cooling devices, use of continuous flow bubble-hood style respirators.

6.13.7.5 Avoid awkward and/or repetitive working positions.

6.13.7.6 Designate low dose areas in work areas where personnel may take rest breaks without removing protective clothing.

6.13.7.7 Ensure that the work area has adequate lighting.

6.13.7.8 Reduce noise in the work area.

6.13.7.9 Consider methods to adjust humidity and temperature in the work area.

6.13.7.10 Ensure that the workers are observed directly. An outside support person shall always be available to assist workers inside radiologically significant (high radiation, high contamination) areas (e.g., hot cells).

6.13.8 Waste minimization is necessary to reduce the quantity of materials that become contaminated and thereby reduce exposure to personnel. Institute minimization as follows:

6.13.8.1 Verify waste generation in accordance with the provisions of the applicable Waste Management operating procedure.
6.13.8.2 Ensure that the remaining items meet the task needs and minimize the volume of waste that will be generated by their use
6.13.8.3 Eliminate the use of wood in contaminated areas due to the difficulty in unconditionally releasing wood from the work areas, e.g., wood used in containment structures.

6.13.9 Perform radiological postings in accordance with the provisions of Reference 3.1.11 of this procedure.

6.13.10 Perform worker training (mock-ups) in accordance with the provisions of Reference 3.1.1 of this procedure.

6.13.11 Perform torch and saw cuts in areas of low surface contamination where feasible.  Decontaminate highly contaminated surfaces where cuts must be made where feasible.

7.0 Records

All records generated by the use of this procedure or otherwise associated with this procedure shall be submitted to Health Physics with the applicable WI Document Control Package.

8.0 Forms, Exhibits, and Attachments
8.1 Forms

· DDO-104, Work Instruction (Reference 3.1.3)
· DDO-106, RWP Request (Reference 3.1.2)
· DDO-115, ALARA Considerations (Reference 3.1.1)
· DDO-416, Radiological Work Planning Checklist

8.2 Exhibits

· Exhibit 1, HEPA Ventilation Installation Guidelines/Containment Tent Ventilation Guidelines
· Exhibit 2, Containment Design Worksheet

· Exhibit 3, Glove Bag Design Worksheet

· Exhibit 4, Examples of Containments

· Exhibit 5, Decontamination Techniques
· Exhibit 6, Example: Transfer Lid Assembly

· 
· 
· 
· 
· Exhibit 7, Recommended Capture Velocities for Portable Ventilation
8.3 Attachments

None.
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RADIOLOGICAL WORK PLANNING CHECKLIST

Job/Project W.1I. Number RWP Number:

Job/Project Title:

Date Job/Project to Start:

W.IL Originator Signature: Date:
ALARA Coordinator: Signature: Date:
Review Items: “Yes” responses indicate the item is indicated for the work and addressed properly in Yes No N/A

the W.1., “No” responses require resolution, and “N/A” responses indicate that the review item is not
applicable or required in the work. Attach a comment sheet for items where further clarification or
explanations are needed.

1.0 PREJOB PREPARATION

1.1 Work Instruction (W.1.)

1.1.1  Does the W.IL. contain sufficient detail to perform the task in an
acceptable manner?

Criteria: The W.I should identify, in detail overall objective
and the steps that will be taken to complete the activity.

1.1.2  Will all personnel associated with the radiological work (health physics
personnel, D&D personnel, etc.) be able to understand the procedure?

Criteria: Do not be vague when preparing the W.I. Ensure that the
procedure can be understood and followed by staff who will
conduct the work and that it is presented in a step-by-step format.

1.2 Coordinated Concurrent Activities

1.2.1  Is the activity necessary? (Attach justification/optimization
methodology if applicable.)

Criteria: See HP-AP-8.1 “ALARA Cost-Benefit Analysis ” to justify the
activity.

1.2.2  Can concurrent or future work be identified that may be coordinated
with this activity to prevent conflicting conditions and/or duplication of
work?

Criteria: Review anticipated future work and, if it can be accomplished
concurrently, incorporate it into the activity. This review could
reveal activities that could save collective dose for the facility if
conducted concurrently.

1.2.3  Are special facility conditions required or desirable to reduce
exposure?

Criteria: Any system or component outage that can be used to reduce
collective dose for the activity should be incorporated into the W.I

DDO-416 Page 1 of 10 9/99 (gs)





DDO-416 (Continued)
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Job/Project W.I. Number: RWP Number:

Review ltems: “Yes” responses indicate the item is indicated for the work and addressed properly in | Yes | No | N/A
the W.I., “No” responses require resolution, and “N/A” responses indicate that the review item is not
applicable or required in the work. Attach acomment sheet for items where further clarification or
explanations are needed.

115 Identified Radiological Hold Points and Precautions

131 Do the written procedures identify those steps that may change
radiological conditions?

Criteria: Review the work for steps that require breaching a system,
grinding surfaces, changing the configuration of sources,
handling, unpackaging of small sources, or any other condition
during the job that will change the radiological conditions.
Ensure that the W.I. reflects fhe change in condition and includes
the updated controls that need to be put into effect.

132 Does the WL identify appropriate Radiological Hold Points?

Criteria: Radiological Control Hold Points are cautionary steps in a W.I.
that require the HPT to perform an action to prevent radiation
exposures in excess of Administrative Control Levels, high
airborne radioactivity concentrations, contamination spread, or
the release of radioactivity to the environment.

14 Developed Tool Lists

141 Does the W.L. contain a list of those tools necessary o complete the
activity?

Criteria: All tools required to complete the activity should be assembled
and staged to ensure unnecessary dose is not received while
retrieving tools.

142  Does the WL state that the necessary tools are to be assembled priot to
commencing work?

Criteria: All tools required to complete the activity should be assembled and
staged to ensure unnecessary dose is not received while retrieving
tools.

15 Considered Special Tools

151  Are remote handling devices or remotely operated tools being
considered for the work?

Criteria: Remote handling devices should be used wihen the activity requires
the manipulation of materials in High Radiation Areas and Very
High Radiation Areas and itis possible to keep the worker in @
lower dose rate area through the use of such devices.

Note:  The exposure savings from the use of such tools should be balanced against
factors such as increased time in the area, even though distance from a
radiation source is increased.

DDO416 Page 2 of 10 9/99 (g5)
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Job/Project W.I. Number: RWP Number:

Review ltems: “Yes” responses indicate the item is indicated for the work and addressed properly in
the W I, “No” responses require resolution, and “N/A” responses indicate that the review item is not
applicable or required in the work. Attach a comment sheet for items where further clarification or
explanations are needed.

Yes

No | N/A

152 Is the use of manipulators being considered before entry into High
Radiation Areas of Very High Radiation Areas?

Criteria: Workers shall be prevented from entry to Very High Radiation
Areas when the radiation source is exposed and very high
radiation flelds are present.

16 Considered Prefabrication

161  Has the preassembly or prefabrication of components before entering
the work area been considered?

Note:  Exposure savings from preassembly or prefabrication should be balanced
against increased difficulty in handling and a possible exposure increase.

17 Considered Personnel Safety Devices

171 Has the proposed work activity been evaluated to ensure that
appropriate industrial safety devices are used?

Note:  Engineered protection or personnel protective equipment proposed or
considered for radiological control should be evaluated to ensure that their
use does not introduce a significant personnel safety hazard (e.g., limited
vision, heat stress, etc.), which could increase time spent in the Radiation
Area.

18 Required Lock and Tag

181 Ifitis determined that lock and tag is required for radiological control
or ALARA, does the W.I. include that the lockout/tagout is complete
before commencing work?

Criteria: Lock and Tag criteria and procedures can be found in the BCO
Lockout/Tag Out Program. Radiation-Generating Devices are an
example of Lock & Tag for radiological control purposes.

19 Lessons Learned Review

19.1  If the work activity has been previously performed, have past
experiences been reviewed to incorporate exposure reduction measures
as well as appropriate measures to prevent or minimize incidences of
airborne radioactivity or the spread of contamination?

Criteria: To incorporate past experiences into the planned work, review
W, RWP, and post-job review documentation for same or similar
work previously conducted. Incorporate the previous ideas that
served to reduce exposures, lessons learned from the postjob
meetings, and other steps, as appropriate.
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DDO-416 (Continued)[image: image11.png]RADIOLOGICAL WORK PLANNING CHECKLIST (Continued)
Job/Project W.I. Number: RWP Number:

Review ltems: “Yes” responses indicate the item is indicated for the work and addressed properly in | Yes
the W.I., “No” responses require resolution, and “N/A” responses indicate that the review item is not
applicable or required in the work. Attach a comment sheet for items where further clarification or
explanations are needed.
110 Removal of Components to a Low Dose Rate Area
L10.I Has an evaluation of the feasibility of relocating portions of the work
activity to a Low Dose Rate Area been conducted (e.g., removal of
valve parts to be repaired from a High Radiation Area to a Radiation
Area)?

Criteria: Review survey maps of the area for the work activity and the
activity itself. Move any portions of the job that can be performed
in alower dose rate area as appropriate and enswre that the move
is documented in the W.1.

110.2 Are appropriate contamination control measures to be employed in the

movement of contaminated equipment?

Criteria: See HP-OP-014.

Replacement Versus Repair

L1L1 Ifthe activity involves the repair of a component, has it been
determined if replacement may be more economical in terms of
radiation exposure than repeated repair if the work history for the
component shows chronic failure?

Review repair history of the component. If there is a history of
chronic failure, perform a cost benefit analysis (HP-AP-8.1) to
determine whether replacement rather than repair should be
considered.

WORKER PREPARATION

21 Esperienced Workers Selected

211 Have available personnel been evaluated to select the most qualified
personnel?

Note:  In certain cases, less experienced petsonnel should be selected so that
individual exposures are minimized. Also, allowances should be made for
on-the-job training for some activities.

Training/Photographs/Videotape

221 Has the proposed work activity been evaluated to determine the need
for specific training?

Note: In many cases, this can be accomplished in conjunction with a prework
planning meetin;

222 Has the use of visual aids, such as photographs and videotape
recordings, been evaluated to improve familiarity with the work
location and activity?

Criteria Ifactivity is conducted in an unfamiliar, generally inaccessible

area, use photographs andlor videotape, if available, to
Jamiliarize workers with the area.

Note:  If photographs are not available, consider taking photographs during the
activity if future activities would benefit. Consider videotaping the activity
to review the work and any lessons that could be leamed. If photography or
videotaping is to ocour during the job, ensure that the requirement is
documented in the WL
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DDO-416 (Continued)[image: image12.png]RADIOLOGICAL WORK PLANNING CHECKLIST (Continued)

Job/Project WI. Number: RWP Number:
Review ltems: “Yes” responses indicate the item is indioated for the work and addressed properlyin | Yes | No | N/A
the WL, “No” responses require resolution, and “N/A” responses indicate that the review item is not
applicable or requited in the work. Attach a comment sheet for items where further clarification or
explanations are needed.

23 RehearsalMock-Up Training

231  Has the work activity been evaluated for the need to rehearse or
practice sessions using equipment mock-ups?

Criteria: A mockup and rehearsals shold be used for high exposure or

complex tasks.

Note:  The rehearsals should include a walkdown or dry run following the steps in
the applicable W.I.

24 Required Exposure Authorizations

24.1 Has the radiation exposure status of proposed workers been reviewed
to ensure that appropriate exposure authorizations will be obtained?

Criteria: Review doses in accordance with the BCLDP Administrative Dose

Limits.
25 Evaluate the Use of Fewer Workers

251 Has the work activity been reviewed to verify that it is performed with
the minimum number of qualified workers necessary to perform the
taskiin a safe and efficient manner?

Criteria: Review the activity and ensure that there are no redundant

activities or extended waiting periods in High Radiation Areas.

Note:  Under certain circumstances, additional personnel may be needed for
inspection and observation. The amount of personnel should also be
minimized.

3.0 WORK AREA PREPARATION
31 Planned Entry/Exit Routes

311 Have entry and exit routes from the work areas been evaluated to
ensure that personnel exposure is minimized?

Criteria: Plan the entry and exit from the work area to ensure that there are

o obstructions, hazards, access controls, or avoidable High
Radiation Areas that would increase personnel time in the area or
increase the radiation exposure received.

312 Arerequired High Radiation Area access controls required to be
maintained?

Criteria: See HP-OP-012.

32 Scaffolding

321 Has the need for scaffolding been evaluated?

Criteria: See HS-AP-04.0.

Note:  If shielding is to be used in conjunction with scaffolding, verify that the
scaffolding is capable of supporting the additional weight. If temporary
scaffolding creates access to a High Radiation Area, ensure that proper
access controls are established.
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EXHIBIT 1
HEPA VENTILATION INSTALLATION GUIDELINES
-EXHIBIT 1

CONTAINMENT TENT VENTILATION GUIDELINES (Continued)
[image: image13.png]RADIOLOGICAL WORK PLANNING CHECKLIST (Continued)
Job/Project W.I. Number: RWP Number:

Review ltems: “Yes” responses indicate the item is indicated for the work and addressed properly in | Yes | No | N/A
the W.I, “No” responses require resolution, and “N/A” responses indicate that the review item is not
applicable or required in the work. Attach a comment sheet for items where further clarification or
explanations are needed.
322 Have alternatives to scaffolding (e.g., Iadders or portable Lift devices)
been evaluated, if scaffolding assembly and disassembly represent a
significant source of personnel exposure?

Criteria: Determine the amownt of time it will take to assemble scaffolding.
Determine the amount of time it would take to accomplish the
work with and without scaffolding. Then factor in radiation dose x
the total time in the area. If the wse of other than scaffolding is
practical and not deemed unsafe, then use the option that results in
the lowest radiation dose received.

L) Ladders
33.1  Has the need for ladders been evaluated?

Note:  Ensure that ladders are properly secured in accordance with industrial
safety requirements. See HS-AP-04.0.

Note:  If ladders create access to a High Radiation Area, ensure proper access
controls are established. See HP-OP-012.
40 AUDIO/VISUAL COMMUNICATIONS (N/A if not required, Y if required)
41  Has communications with the workers been evaluated and included in the W,

Criteria: Use either Wireless Headsets, Hardwired/Intercom, Closed Circuit
Television, or alternate communication methods (e.g., signboards) if
‘normal communication is not possible due to work area or use of
respiratory protection. See RS-OP-00.
50 RADIOLOGICAL HAZARDS ASSESSMENT
51 Component of System Internal Contamination
511 Has the system or component to be entered been evaluated for internal

contamination using direct measurements or a consideration of process
Kknowledge?

Criteria: Absence of elevated external dose rates should not be used as sole
indication of whether a system or component is internally
contaminated. If the presence of internal contamination of the
system or component cannot be exchuded, evahiate the need for
sampling to determine the types and quantities of radioactive
material present and the appropriate contamination controls,
engineered controls, posting required, temporary enclosures,
glove bags, level of protective clothing, and respiratory protection
required.

52 Potential Airborne Radioactive Area

521 Has the potential for producing an Airborne Radioactivity Area been
evaluated?
Criteria: This evaluation should include a consideration of both the
potential levels of external or internal contamination present as
well as work processes and engineered controls to be employed.
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EXHIBIT 2

CONTAINMENT DESIGN WORKSHEET

JOB TITLE:















WORK FACILITY:






RWP#








LOCATION OF CONTAINMENT TENT:











SKETCH IS/IS NOT ATTACHED NUMBER REQ’D:

DATE REQ’D

COLOR:




DESCRIBE WHAT IS GOING TO BE DONE IN THE CONTAINMENT:







WHAT ARE THE REQUIRED DIMENSIONS OF THE CONTAINMENT?







WHAT IS THE TOTAL VOLUME OF THE CONTAINMENT?









LIST SPECIAL CONSIDERATIONS:












LOCATION/SIZE OF PVC WINDOWS IN WORK SECTION:









DESCRIBE (1) AIR BALANCE CONFIGURATION: (2) LOCATION OF HEPA INTAKE (3) WORKER ENTRY DOOR DIMENSIONS:















CONTAINMENT FLOORS:
· SHOULD THE WORK SECTION HAVE A REMOVABLE FLOOR THAT CAN BE CHANGED PERIODICALLY?

IF SO, HOW MANY EXTRA FLOORS ARE REQUIRED?





EXHIBIT 2

CONTAINMENT DESIGN WORKSHEET (Continued)
· SHOULD EXTRA REMOVABLE FLOOR LINERS BE INCLUDED IN THE EVENT THE FLOOR BECOMES DAMAGED OR HIGHLY CONTAMINATED?

HOW MANY?





· SHOULD THE WORK SECTION FLOOR BE MADE FROM A DOUBLE THICKNESS OF MATERIAL?


















· SHOULD THE WORK SECTION FLOOR BE “WATER TIGHT”?








· WHAT TYPE OF MATERIAL IS THE CONTAINMENT SITTING ON?







· COULD THE CONTAINMENT BE NAILED TO THE FLOOR OR TO PLYWOOD PLACED ON THE FLOOR?
















CONTAINMENT ROOF:
· DOES ROOF NEED TO HAVE PVC WINDOWS TO ALLOW LIGHT TO ENTER?




HOW MANY:





SIZE:








· DOES ROOF OF THE WORK SECTION NEED TO HAVE THE CAPABILITY OF BEING OPENED TO ALLOW MATERIALS OR COMPONENTS TO BE REMOVED/INSTALLED?





HOW LARGE SHOULD THIS OPENING BE?









SHOULD THIS OPENING BE LOCKABLE?










CONTAINMENT WALLS:
· DOES A WALL OF THE WORK SECTION NEED TO HAVE THE CAPABILITY OF BEING OPENED TO ALLOW MATERIALS OR COMPONENTS TO BE REMOVED/INSTALLED?





· WHICH WALL?





SIZE OF OPENING:






· DESCRIBE DOOR CONFIGURATION:


























· ARE PVC SIGN POCKETS REQUIRED IN THE WORK SECTION OR OTHER SECTIONS TO POST THE “UNDRESSING” PROCEDURE?

LOCATION:








· DOES THE CONTAINMENT NEED TO BE PROTECTED FROM COMPONENTS THAT WILL EXCEED 150 DEGREES FAHRENHEIT?











NAME:







PHONE:






EXHIBIT 3

[image: image14.png]RADIOLOGICAL WORK PLANNING CHECKLIST (Continued)

Job/Project W.I. Number: RWP Number:

Review ltems: “Yes” responses indicate the item is indicated for the work and addressed properly in
the W.I, “No” responses require resolution, and “N/A” responses indicate that the review item is not
applicable or required in the work. Attach a comment sheet for items where further clarification or
explanations are needed.

Yes

Consider:

Work processes, such as welding, grinding, brushing, ete., that have
the potential to disperse swuface contamination.
Other work processes, such as the use of volatile solvents, should be
considered.
That high-pressure water jets, such as those used for decontamination
and cutting, can atomize suface contamination.
1f contaminated surfuces are wetted for control of airborne
radioactivity, consider the potential consequences of dryout.

©  That rapid pressure relief from air hoses or ofher pressurized
components may produce a “puf” release of radioactive material.

Potential High Radiation or Very High Radiation Area

531  Has the potential for producing a High Radiation Area or Very High
Radiation Area been evaluated?

Criteria: Any activity that results in radiation dose rates greater than 100
mrem/h at 30 cm from the source will result in a High Radiation
Area. Any activity that results in radiation dose rates greater than
500 rad/h at 100 cm from the sowrce wil result in a Very High
Radiation Area.

‘The removal or movement of structural components, such as hatches and
shield plugs, can provide access to a High Radiation Area or Very High
Radiation Area that would otherwise be inacoessible. This access must be
controlled.

Potential for Spread of Contamination

54.1  Has the potential for the spread of contamination been evaluated?

Criteria: I applicable, inchude in the W.1. the following process or other
processes that will prevent the spread of contamination.

Ensure that fluid systems are depressurized.
Provide adequate drainage (e &., catch containments, hoses, ete.) for fluid
systems.

Provide adequate collection for dust and debris (e.g., HEPA vacuum cleaners),
Consider solid enclosures for Contamination Areas, if practical.

Note: _The prevention of the spread of radioastivity is less costly than remediation.
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GLOVE BAG DESIGN WORKSHEET

JOB TITLE:















WORK FACILITY:






RWP#








LOCATION OF GLOVE BAG:













SKETCH IS/IS NOT ATTACHED NUMBER REQUIRED:


DATE REQUIRED



DESCRIBE WHAT IS GOING TO BE DONE IN THE GLOVE BAG:








HOW WILL THE GLOVE BAG BE SUPPORTED? 










HOW WILL THE GLOVE BAG HAVE NEGATIVE VENTILATION AND/OR VACUUM CLEANER?


















OVERALL DIMENSIONS:






COLOR:





NUMBER OF GLOVE SLEEVES, LOCATION, AND GLOVE SIZES:








ARE THERE ANY COMPONENTS, I.E., PIPING, PENETRATING THE GLOVE BAG THAT WILL REQUIRE SPECIAL SLEEVES OR SEALING METHODS?








DOES THE GLOVE BAG REQUIRE STAGING UNDERNEATH THE GLOVE BAG TO SUPPORT THE WEIGHT?















IS TEMPORARY SHIELDING GOING TO BE INSTALLED INSIDE THE GLOVE BAG?




NAME:







PHONE:








EXHIBIT 4
EXAMPLES OF CONTAINMENTS
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EXHIBIT 5

DECONTAMINATION TECHNIQUES
CHEMICAL DECONTAMINATION

	METHOD
	BRIEF DESCRIPTION

	Water/Steam
	Water is a universal agent that acts by dissolving the chemical species or by eroding and flushing loose debris from the surface. Increased effectiveness when heated, adding a wetting agent/detergent, or using a water jet. Steam is effective partially because of its gas velocity impinging on the surface. It is more effective with detergents.

	Detergents and Surfactants
	Detergents are used to remove grease, dirt, and certain organic materials. Surfactants produce similar results by lowering liquid surface tension and providing better contact between the surface and the liquid.

	Organic Solvents
	Solvents are used to remove organic materials, grease, wax, oil, and paint from surfaces. Typical organic solvents are kerosene, trichloroethane, xylene, petroleum ethers, and alcohols.

	Foam
	Cleaning agents use foam such as that produced by detergents and wetting agents as a carrier of chemical decon agents. It can be sprayed on walls and ceilings of rooms or on complex components. By increasing dwell time, the foam better exploits the capability of the decon agent.

	Chemical Gels
	Gels are used as carriers of chemical decon agents. They are sprayed onto a component wall, allowed to work, and then scrubbed, wiped, rinsed, or peeled off.


EXHIBIT 5
DECONTAMINATION TECHNIQUES (Continued)

MECHANICAL DECONTAMINATION TECHNIQUES 

	METHOD
	BRIEF DESCRIPTION

	Flushing with Water
	This technique involves flooding a surface with hot water, which dissolves the contaminants. This is usually done after scrubbing, and the water can be combined with detergents to increase effectiveness.

	Dusting/Vacuuming/Wiping and Scrubbing
	The physical removal of dust and particles by common cleaning techniques. Vacuums must be equipped with a HEPA filter.

	Fixative/Stabilizer Coatings
	Various agents can be used to coat a contaminated surface to fix or stabilize the contamination. These include molten and solid waxes, carbowaxes, organic dyes, epoxy paint films, and polyester resins.

	Metal-based Paint Removal
	Metals such as lead, cadmium, chromium, and mercury have been used as ingredients in paints used to coat the interior surfaces of buildings. This paint is removed by using a combination of paint removers, hand scraping, water washing, and detergent scrubbing.

	Strippable Coatings
	A polymer mixture is applied to a contaminated surface. As the polymer reacts, the contaminants are stabilized, becoming entrained in the polymer. It can then be pulled off and bagged as radioactive waste.

	Steam Cleaning
	Steam cleaning physically extracts contaminants from surfaces by combining the solvent action of water with the kinetic-energy effect of blasting.

	Hydroblasting
	A high-pressure (several thousand pounds per square inch) water jet is used to remove surface debris. The debris and water are collected, treated, and disposed of. Can be used on concrete, brick, metal, and other materials. 


EXHIBIT 5
DECONTAMINATION TECHNIQUES
MECHANICAL DECONTAMINATION TECHNIQUES (Continued)

	METHOD
	BRIEF DESCRIPTION

	Shot Blasting
	Shot blasting is an airless method that strips, cleans, and etches the surface simultaneously. This technique is virtually dust-free, so the potential for airborne contamination is very low. A centrifugal blast wheel hurls abrasive particles at the surface and then the stripped material is collected. The abrasive is recycled, and a dust collector captures the contaminants.

	Grinding
	This technique removes thin layers of surface contamination from concrete. The surface is abraded using coarse-grained abrasives in the form of water-cooled diamond grinding wheels or multiple tungsten-carbide surfacing discs.

	Drill and Spall
	Drill-and-spall technique was developed to remove contaminated concrete surfaces without demolishing the entire structure. The technique involves drilling 1-1/2-inch diameter holes about 3 inches deep into which a hydraulically operated spalling tool is inserted. A tapered mandrel is hydraulically forced into the hole to spread some fingers, which causes the concrete to break off. These holes are drilled on 8-to-12-inch centers.

	Paving Breaker and Chipping Hammer
	Although primarily used in demolition activities, this technique can be used to remove concrete up to 6 inches in depth. “Jackhammers” are used for floors, and chipping hammers can be used on walls and ceilings. Contamination can be controlled by water or fog sprays.

	Ultrasonic Cleaning
	This technique uses a generator to produce an ultrasonic frequency. A transducer converts the high-frequency energy into low-amplitude mechanical energy, resulting in a vigorous scrubbing action. Components immersed in a hot cleaning solution are exposed to this action, and the result is an effective method to decontaminate.



EXHIBIT 6
EXAMPLE:  TRANSFER LID ASSEMBLY

EXHIBIT 7
RECOMMENDED CAPTURE VELOCITIES FOR

PORTABLE VENTILATION

	Hood/Hose Nomenclature for Local Exhaust
	

	Dispersion of Contaminant
	Examples
	Typical Capture Velocity (fpm)

	Released with practically no velocity into still air
	Evaporation from tanks
	50-100

	Released at low velocity into moderately moving air
	Welding, spraying booths, intermittent container transfer, hand tool work on contaminated items
	100-200

	Active generation into rapidly moving air
	Spray painting, barrel filling
	200-500

	Released at high velocity into very rapidly moving air
	Grinding, abrasive blasting
	500-2000


For most situations, 150 to 200 feet per minute (fpm) capture velocity is satisfactory.
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