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DD-OP-029(psm)
DECONTAMINATION OF EQUIPMENT, MATERIALS, AND TOOLS

1.0 Scope
This document establishes the procedural requirements for the decontamination of equipment, materials, and tools contaminated with radioactive material for the Battelle Columbus Laboratories Decommissioning Project (BCLDP) in accordance with the provisions of the Radiation Protection Program for BCLDP (Reference 3.1.7). Machine decontamination utilizing a glove box or negative pressure airflow is not included within the scope of this procedure. 
2.0 Purpose
The purpose of this procedure is to provide instructions for the decontamination of equipment, materials, and tools; state responsibilities for the BCLDP decontamination personnel; and assure that the decontamination process is performed safely and efficiently in accordance with Reference 3.1.1. Each decontamination operation is unique; thus, this procedure provides general, effective decontamination techniques and guidelines. This document applies to all BCLDP personnel involved in the decontamination process.

3.0 References and Definitions
3.1 References
3.1.1 HP-OP-011, Release of Materials from Controlled Areas

3.1.2 HP-OP-019, Radiation and Contamination Survey Techniques

3.1.3 HP-OP-012, Radiological Area Posting and Access Control

3.1.4 HP-AP-1.0, Issue and Use of Radiation Work Permits

3.1.5 QD-AP-5.2, Work Instructions

3.1.6 HP-AP-19.0, Control of Protective Clothing

3.1.7 DD-90-02, Radiation Protection Program for BCLDP

3.1.8 RS-AP-1.0, Respiratory Protection Program for BCLDP

3.1.9 HP-AP-8.0, BCLDP ALARA Program

3.1.10 HP-OP-014, Control of Radioactive Material

3.1.11 HS-OP-001, Completion of the Industrial Safety Check List

3.1.12 DD-OP-065, Control and Maintenance of HEPA Filtered Vacuum Cleaners

3.1.13 PR-AP-17.1, Operation of the Project Records Management System

3.1.14 DOE Order 5400.5, Radiation Protection of the Public and the Environment

3.1.15 WA-OP-020, Identification, Segregation, Separation and Documentation of Low Level Waste

3.2 Definitions
3.2.1 Decontamination—The processes whereby contamination can be safely and effectively removed from equipment, tools, and materials, to levels required by reference 3.1.14.

3.2.2 Herculite—A plastic or polyethylene floor covering used for decontamination operations. Herculite is a brand name.

3.2.3 Oil Cloth—A fabric treated with clay, oil, and pigments to make it waterproof.

3.2.4 MSDS—Material Safety Data Sheet; manufacturer directions, safety information, and limitations for use of decontamination and decommissioning (D&D) related solvents or cleaning solutions.

3.2.5 Radiation Work Permit (RWP)—A document whose purpose is to (a) control the conditions under which work in airborne, radiation, high-radiation and contaminated areas is performed; (b) document radiological conditions; (c) document the names of the personnel involved in the work.

3.2.6 
3.2.7 
3.2.8 
3.2.9 
3.2.10 
3.2.11 
4.0 General
4.1 Precautions

4.1.1 All decontamination of contaminated tools, materials, or equipment shall be performed in accordance with this procedure, the Work Instruction, the RWP, Waste Management Checklist, Industrial Safety Checklist and under the direction of the Project Manager and assigned HP technician.

4.1.2 The RWP and ALARA (as low as reasonably achievable) considerations shall be approved prior to decontamination activities in accordance with References 3.1.4 and 3.1.9. Controls to contain the spread of loose contamination during the decontamination activity shall be determined prior to the decontamination of equipment, materials, or tools.

4.1.3 Decontamination activities shall be performed within a controlled area established in accordance with the provisions of Reference 3.1.3.

4.1.4 For planned work, a Work Instruction shall be approved prior to decontamination activities in accordance with Reference 3.1.5. Unplanned decontamination activities shall be performed in accordance with this procedure. If the activity is covered by a Work Instruction governing unrelated activity, a new Work Instruction is not required, provided this procedure is referenced in the controlling instruction.

4.2 Limitations

4.2.1 Protective clothing worn by the personnel involved in decontamination activities shall be determined according to the RWP and in accordance with Reference 3.1.6.

4.2.2 Decontamination cleaning solvents/solutions shall only be used in accordance with the directions and limitations listed on the manufacturer-supplied MSDS. Decontamination solutions/solvents shall be approved by the Project Manager Low-Level Waste, prior to use. New chemicals must be evaluated by Waste Management prior to using on site and shall be documented on a Waste Management Checklist (DDO-164). Solvents/solutions requiring a pH adjustment shall be modified prior to use.

4.2.3 Respiratory protection devices required by the RWP for decontamination operations shall be selected and used in accordance with the provisions of Reference 3.1.8.

4.2.4 A pre-job briefing shall be held to instruct assigned staff of the conditions of the RWP, Industrial Safety Checklist, and Waste Management Checklist. All personnel performing work in the decontamination areas shall sign the RWP prior to work.

4.2.5 Every effort should be made by BCLDP personnel to avoid the recontamination of decontaminated materials. Contamination controls shall always be observed throughout a decontamination operation.

4.2.6 Radiation and contamination surveys shall be performed in accordance with the provisions of Reference 3.1.2.

4.2.7 Release of equipment, materials, and tools from the decontamination areas shall be performed in accordance with the provisions of Reference 3.1.1.

5.0 Responsibilities
5.1 The Project Manager or designee shall assure that all personnel assigned to the project have been trained in this procedure, that their qualifications have been documented, and that
5.1.1 A Work Instruction (Reference 3.1.5, Form DDO-104) has been prepared, approved, and issued, if required.

5.1.2 An Industrial Safety Checklist (Reference 3.1.11, Form DDO-195), has been prepared, approved, and issued, if required.

5.1.3 A Radiation Work Permit (Reference 3.1.4, Form DDO-105) has been prepared, approved, and issued, if required.

5.1.4 A Waste Management Checklist (Reference 3.1.15, Form DDO- 164) has been prepared, approved, and issued, if required.

5.2 The Task Leader or designee will assure that
5.2.1 Project activities and schedule are coordinated with other projects.

5.2.2 Applicable procedures are followed.

5.2.3 Industrial Safety Checklist is followed, if applicable.

5.2.4 Work Instruction is followed, if applicable.

5.2.5 Required documentation is completed and included in work instruction package and work package is closed and submitted to Project Records in accordance with PR-AP-17.1 (see Reference 3.1.13).

5.2.6 Work activities are coordinated with the assigned HP Technicians, and instructions of HP Technicians are followed.

5.3 The Remedial Action Manager or Field Operations Manager is responsible for the success of the project and ensures that project is being coordinated with other ongoing project activities.

5.4 The Technicians are responsible for the correct performance of this procedure in full compliance with the Work Instruction (if applicable), Industrial Safety Checklist (if applicable), and RWP. The Technicians are responsible for coordinating their activities with other assigned staff or others working within the area.

5.5 The HP Technicians are responsible for execution of the RWP. It is further the responsibility of the HP Technician to ensure the radiological safety of all assigned to or monitoring the activity.

6.0 Procedure
6.1 Pre-Decontamination Preparation

6.1.1 The Project Manager or designee shall initiate a Work Instruction and Industrial Safety Checklist (if required); and request an RWP. 
6.1.2 The RFOM/ALARA Coordinator shall process the RWP Request Form in accordance with the provisions of Reference 3.1.4. A radiological survey shall be performed by Health Physics on any object that is to be removed from a controlled area.

6.1.3 If a survey indicates that decontamination is required, the assigned HP Technician shall label the item in accordance with Reference 3.1.10.

6.1.4 The Project Manager shall approve or disapprove of the decontamination operation based on conditions of the RWP and the cost effectiveness of the decontamination versus disposal costs.

6.2 Establishment of the Decontamination Area

6.2.1 The HP Technician and the Task Leader shall determine a location for setting up the decontamination area.

6.2.2 Once a location has been established, the decontamination area shall be constructed by the Technicians under the direction of the Task Leader and the HP Technician.

6.2.3 The decontamination area shall consist of
6.2.3.1 Herculite‑ or oil cloth-covered floor surfaces. A double layer of Herculite may be laid on the floor if necessary.

6.2.3.2 Herculite‑ or oil cloth-covered wall surfaces, if applicable.

6.2.3.3 Engineering controls (high efficiency particulate air ventilation, containment tent walls, etc.) will be established in accordance with the environmental assessment  for the BCLDP, and ALARA Coordinator.

6.2.3.4 Where required, safe, sturdy work stations with contamination-resistant surfaces will be provided.

6.2.3.5 Lighting devices will be provided in accordance with Occupational Safety and Health Administration (OSHA) requirements. Electrical power supply will be provided in accordance with OSHA and National Electrical Code requirements.

6.2.3.6 Materials handling equipment will be provided in accordance with OSHA requirements.

6.2.3.7 Decontamination materials, tools, and equipment will be provided in accordance with the aggressive nature of the decontamination required. All cleaning solutions will be selected with the approval of Waste Management (to be in compliance with applicable Waste Management Checklist, DDO-164).

6.2.3.8 Storage drums/bags for the disposal of contaminated materials (including contaminated protective materials/equipment) will be provided in accordance with Waste Management requirements.

6.2.3.9 Proper surveillance instruments (air monitor, contamination monitor, dose rate meter, etc.) will be provided in accordance with the provisions of the RWP and BCLDP procedures.

6.2.3.10 Step-off pad or double step-off pad will be provided in accordance with the provisions of the RWP.

6.2.3.11 A designated area within the controlled area will be provided for the segregation of waste.

6.2.3.12 Fire extinguishers shall be accessible from within the controlled area.

6.2.4 Once the decontamination area has been established and stocked for operation, the contaminated or controlled equipment should be placed in the decontamination work area by Technicians under the direction of the Task Leader and the HP Technician.

6.3 Decontamination

6.3.1 After radiological posting of the decontamination area is completed, all requirements of the RWP shall be observed.

6.3.2 The decontamination of a particular tool, material, or piece of equipment shall be performed as follows:

6.3.2.1 Position the item so that the written information on the labeling is visible, if applicable.

NOTE:

D&D technicians may operate survey instruments for decontamination monitoring purposes. Health Physics shall oversee Technicians when survey instruments are in use. Survey instruments used in a contaminated area should be protected against possible contamination before use.

6.3.2.2 The material/equipment shall be handled in a manner to avoid the spread of contamination.

6.3.2.3 An item that is highly contaminated with smearable contamination should be vacuumed and/or misted with an approved liquid or painted with an adhesive type paint. The liquid vapor will wet down the particulate contamination and reduce the amount of airborne contamination.

6.3.2.4 If the item has been removed from wrapping and has been properly positioned, discard the wrapping as radioactive waste.

6.3.2.5 Decontaminate the equipment, material, and/or tools utilizing wiping, scraping, grinding, vacu-blasting, etc. as necessary to remove the contamination.

6.3.3 The following decontamination techniques shall be considered for the decontamination of equipment, materials, and tools:

6.3.3.1 Any equipment with inaccessible areas shall be dismantled according to maintenance procedure or manufacturer so that all surfaces are accessible for cleaning and for survey.

6.3.3.2 Decontamination shall be performed in a safe, effective manner.

6.3.3.3 The Project Manager shall be notified IMMEDIATELY if the job conditions change (e.g., suspected asbestos found, presence of mercury in a switch or a light bulb, a fluid leak, or any other special circumstances).

6.3.3.4 If cutting, welding, or grinding are to be utilized, a Hot Work Permit (controlled by a Battelle Columbus Operations Procedure) shall be obtained and acted upon accordingly.

6.3.3.5 To secure a safe cleaning surface, the item should be positioned on a work table (if size and weight allow) and locked into a vise.

6.3.3.6 Housekeeping shall be performed continuously in the decontamination area.

6.3.3.7 A high-efficiency particulate air vacuum cleaner may be used according to the provisions of Reference 3.1.12.

6.3.3.8 Smearable Contamination Removal 

When the item is properly positioned for decontamination and the pre-survey has been completed, perform the following:

(a) Moisten the surface of the item with a Waste Management-approved liquid (i.e., pH-adjusted Spray 9).

(b) Fold a paper or cloth wipe into sections. Using one surface of the wipe, gently wipe contamination off in ONE direction AWAY from the user’s body. This should reduce the possibility of personnel contamination.

(c) Refold the paper or cloth wipe so that a CLEAN surface is available (this should prevent cross-contamination) and continue until item is ready for survey. Work from area of lower contamination to area of higher contamination.

(d) For some materials, duct tape will effectively remove smearable contamination. Wrap the duct tape loosely around the gloved hand, ADHESIVE side OUT. Roll the tape over the contaminated area. Resurvey.

(e) ALARA-strippable paint and pressure washing may also be used for decontamination according to manufacturer's instructions.

6.3.3.9 Fixed Contamination Removal

(a) Many techniques can be used to remove fixed contamination. The technique selected for a particular decontamination operation is at the discretion of the Project Manager and the HP Technician. The techniques can be divided into the following categories:
· Light hand decontamination
· Abrasive hand decontamination
· Power tool decontamination
· Cleaning solutions/solvents. 
(b) Light hand decontamination consists of using many of the same techniques as per Section 6.3.3.8 of this procedure.
(c) Abrasive hand decontamination shall be performed in the following manner:
· Moisten the surface of the items to contain contamination
· Use an abrasive cleaning tool (e.g., sandpaper, steel wool, steel brush, hand grinder) to loosen fixed contamination. Clean in one direction ONLY and clean AWAY from the body to prevent personnel contamination.
· Continue to moisten the surface of the item to contain contamination.
· Remove as much contaminated surface as possible.
· Resurvey.
6.3.4 The assigned HP Technician shall survey the item for free-release in accordance with reference 3.1.1.
6.3.4.1 If the item satisfies the criteria for release as in Reference 3.1.1, remove the item to a holding area for release/disposal and document results according to Reference 3.1.1.
6.3.4.2 If the item remains contaminated, attempt a second decontamination, according to Section 6.3.3.

6.3.4.3 If the item remains contaminated, attempt a third decontamination ONLY by the direction of the task leader.

6.3.5 If an item cannot be effectively or economically decontaminated, the task leader shall direct the D&D work crew to volume-reduce (reduce to component parts) the equipment, materials, or tools as much as needed for disposal as LLW.

6.4 Post-Decontamination

6.4.1 If the decontamination was successful, the Technician shall notify the HP Technician, who shall perform a release survey according to the provisions of Reference 3.1.1.

6.4.1.1 If the HP technician determines the item to be free from contamination, the item shall be removed from the decontamination area to a holding area for disposal or reuse. The release documentation shall be completed by the HP Technician in accordance with the provisions of Reference 3.1.1.

6.4.1.2 If the HP Technician determines that the item remains contaminated, the item shall be returned for further decontamination or volume-reduced according to the discretion of the Task Leader.

7.0 Records
The records generated by the use of this procedure are:
· Work Instruction
· Radiation Work Permit

· 
· 
· 
· Waste Management Checklist

· Industrial Safety Checklist

· Material Release Log

8.0 Forms

8.1 
· DDO-104, Work Instruction (see Reference 3.1.5)

· DDO-105, Radiation Work Permit (see Reference 3.1.4)

· 
· 
· 
· DDO-164, Waste Management Checklist (see Reference 3.1.15)

· DDO-195, Industrial Safety Checklist (see Reference 3.1.11)

· DDO-300, Material Release Log (see Reference 3.1.1)
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