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SURFACE DECONTAMINATION 
EQUIPMENT AND TECHNIQUES
1.0 Scope

This document establishes the procedural requirements for the Battelle Columbus Laboratories Decommissioning Project (BCLDP) surface decontamination according to the provisions of Reference 3.1.1. Each decontamination operation is unique. This procedure provides general, effective decontamination guidelines for all BCLDP personnel. This procedure is limited in scope to surface decontamination by chemical, electric, hydraulic, and pneumatic operations.

2.0 Purpose
The purpose of this document is to provide BCLDP personnel instructions for the safe and efficient decontamination of surfaces according to Reference 3.1.2. 
3.0 References, Definitions, and Developmental Resources
3.1 References
3.1.1 DD-90-02, Radiation Protection Program for the BCLDP
3.1.2 DD-93-19, Decommissioning Plan for the Battelle Memorial Institute, Columbus Operations
3.1.3 DD-CP-002, Facility Post-Decontamination Final Status Survey for Baseline Areas
3.1.4 DD-OP-029, Decontamination of Equipment, Materials, and Tools

3.1.5 DD-OP-076, Decontamination Using Strippable Coating

3.1.6 DD-OP-077, Operation of the Pentek Vac-Pac Models 6D and 9D

3.1.7 DD-OP-215, Operation of Hand-Held Power Tools

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

3.1.9 HP-OP-023, HEPA Ventilation and Engineering Controls

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

3.1.11 QD-AP-5.2, Work Instructions

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

3.1.13 SIH-PP-04, Hazardous Energy Control Program
3.1.14 WA-OP-020, Identification, Segregation, Separation, and Documentation of Low Level and Radioactive Mixed Waste
3.1.15 WA-OP-030, Packaging, Marking, and Labeling of Low-Level Radioactive Waste and Low-Level Radioactive Mixed Waste
3.1.16 WA-OP-061, Operation and Maintenance of the Alkota Pressure Washer
3.1.17 
3.1.18 
3.1.19 
3.1.20 
3.1.21 
3.1.22 
3.2 Definitions
None.

3.3 Developmental Resources


None.
4.0 General
4.1 Operations
4.1.1 Protective clothing requirements set by the Radiological Work Permit (RWP) and/or Safety can limit visibility, mobility, and stay time.
4.1.2 Examine Health Physics surveys to determine surface decontamination start point.
4.1.3 High Efficiency Particulate Air units shall be used to control particulates in the work area and placed such that the intake is facing the least contaminated area.
4.1.4 Tent-type containment for decontamination purposes shall be used according to the provisions of Reference 3.1.1.
4.1.5 The decontamination area shall remain organized and free of debris. The Decontamination and Decommissioning (D&D) Technicians shall “clean as they go.”
NOTE:
Decontamination is best performed using overlapping passes to remove surface material.
4.1.6 The surface removal techniques (scraping, dissolving, scabbling, scarifying, and breaking) can be used several times or in combinations in this procedure to perform an effective decontamination of an area.
4.1.7 Place a sign indicating an exclusion zone such as “Caution DO NOT ENTER”.
4.2 Safety
4.2.1 A daily pre-job briefing shall be held to instruct D&D Technicians of the work instruction job requirements tasks to be performed that day, specified safety concerns related to that days work, waste disposal concerns, hazard considerations, and conditions of the RWP.
4.2.2 Hazardous sources shall be protected, locked out, tagged out, and/or permanently disabled to complete decontamination in a work area in accordance with Reference 3.1.13.
4.2.3 Before each use, equipment shall be checked carefully for damaged, loose, or frayed cables, hoses, or components. Problems shall be rectified before use.
4.2.4 Mercury can flow into cracks on a wall or floor. While decontaminating floor or wall surfaces, mercury monitoring may be needed as directed by Waste Management Specialist and/or Safety Officer.
4.2.5 A Fire/Hot Work Permit is required to perform decontamination by grinding, cutting torch, welding, or other spark/flame generating sources.
4.2.6 The use of respiratory protection will be dependent upon the contamination levels, type, and concentration and engineering controls and may be upgraded at any time during decontamination removal according to Reference 3.1.12.
5.0 Procedure
Unless otherwise specified, D&D Technicians are responsible for completing the steps in this section.

5.1 Pre-Decontamination Preparation

5.1.1 The Project Manager along with HP Project Manager, Safety Officer, Waste Management Specialist or designee(s) shall use characterization data and/or HP surveys as the basis for decontamination of an area and initiate a Work Instruction package.
5.1.2 
5.1.3 Contaminated paint surfaces shall be checked by the Safety Officer for lead and mercury content to aid in selecting the best decontamination method.

5.1.4 The Health Physics Technician, before the start of decontamination, shall check all areas to be decontaminated and post controls as required by Reference 3.1.8.
5.1.5 Follow the ALARA guidelines set forth by the RWP during decontamination operations.

5.1.6 The Project Manager and/or Task Leader shall choose the tools, with recommendations from Waste Management and the Safety Officer.

5.1.7 The Health Physics Technician and Safety Officer shall be notified immediately if the job conditions change (i.e., suspected asbestos or lead found, presence of mercury in a switch or a light bulb, a fluid leak, or any other special circumstances).
5.1.8 Use the necessary engineering controls to maintain dust/debris generated during decontamination according to Reference 3.1.9.

5.1.9 Set up a staging area as necessary to segregate waste and equipment.

5.1.10 Decontaminate equipment, materials, and tools according to Reference 3.1.4.

5.1.11 Describe use of new tools or techniques in sufficient detail to ensure their safe use in the Work Instruction, DDO-104 (Reference 3.1.11), before implementing this procedure.
5.1.12 Test the tool bit angle and pressure for best performance in successive passes.

5.1.13 Set up equipment keeping ergonomics mind to reduce fatigue on the body.

5.1.14 Use a core drill to remove a 1” core when applicable to analyze activity and depth of contamination of materials as applicable.
NOTE:
Involve WMS so a waste profile can be generated from the core for waste shipments.
5.1.15 Characterization must perform interim surveys during decontamination process for status of surface decontamination.
5.2 Decontamination with Chemicals
5.2.1 The Waste Management Specialist must be included in the pre-planning stage of selecting the decontamination chemical.

5.2.2 If placing a chemical in a container other than the manufacturer’s container, label this container properly with the name of the chemical.

5.2.3 Use or mix chemicals under the guidance of the Waste Management Specialist or the Safety Officer.

5.2.4 When applying chemicals with a brush or the like, wear a face shield to help prevent splatter to the eyes.

5.2.5 Scrapers, wire brushs, abrasive pads, or sandpaper can remove paint-stripping chemicals. Always work from the high point to the low point to make chemicals work more effectively.

5.2.6 Store chemicals as described by the manufacturer and MSDS (i.e., as in fire cabinets).

5.2.7 Apply strippable paints by rolling or spraying onto the contaminated surface. When dry, peel them off to remove the entrapped contaminants according to Reference 3.1.5.

5.2.8 To use decontamination chemicals, strictly follow the directions and limitations listed on the manufacturer-supplied material safety data sheets.

5.3 Decontamination by Aggressive Electric Powered Equipment
5.3.1 Mechanical scabbling can be done by electric powered equipment, such as hand-held jackhammers, grinders, or sanders. Follow the guidelines for operation and safety found in Reference 3.1.7.
5.3.2 If the operation generates sparks, a Fire/Hot Work Permit will be needed.
5.3.3 These operations can send flying debris, thus, wear a face shield to prevent injury.
5.3.4 Wear heavy or leather gloves to use these tools to prevent injury to the hands.
5.3.5 Use engineering controls similar to a HEPA ventilated hooded shroud or enclosure.
5.3.6 When contamination is located deep in a floor crack, the electrician shall scan this surface for energized electrical conduit. Jackhammer a V-notch starting at 4 to 6 inches from each side of the crack.
5.4 Hydraulic/Pressurized Water Washer Decontamination
5.4.1 Use hot pressurized water to decontaminate areas in accordance with Reference 3.1.16.

5.4.2 Use pressurized water/chemical sprayers for decontamination, following the operations manual in Exhibit 5.

5.4.3 Contain and collect all water when using water decontamination techniques per the instructions of Waste Management.

5.5 Pneumatic/Air Operated Equipment Decontamination


CAUTION:
Powered decontamination equipment shall be operated only when all engineering safeguards are in place according to the manufacturer’s equipment operation manual. Exhibits 1, 2, 3, and 4 are operator manuals for the different air-powered machines used for BCLDP decontamination.
5.5.1 
5.5.2 Complete DDO-145, DDO-146, and DDO-147 to begin, run, and shut down air-operated decontamination equipment.

5.5.3 Color code air hoses for identification. Include this color on the pre-operational checklist.

5.5.4 Perform mechanical scabbling by the use of a grit blaster and an air-powered vacuum (Vac-Pac or self-contained vacuum) to clean up decontamination debris according to Reference 3.1.6.

5.5.5 Cover electrical components in close proximity of the blast zone to protect the equipment from the inadvertent entry of abrasive media.

5.5.6 Ensure that all rubber/flexible air hose to air hose connectors with claw couplings have safety clips/wire and whip restraint cables to prevent hose uncoupling during operation.

5.5.7 Do not use worn brushes on grit blaster, squirrel, air impact hammers, or needle gun because these will allow blast media and dust to escape into the atmosphere. Check the brushes before use for serviceability.

5.5.8 Place the blast gun brush or a grit blaster against the surface to be treated before pulling the trigger. Release the trigger and wait a few seconds for abrasive flow to stop before lifting the blast gun from the surface.

5.5.9 Do not attempt to use any of this equipment without proper lighting and visibility.

5.5.10 When opening and cleaning the dust compartment or otherwise performing any work on the equipment where dust is generated, always wear eye protection and a proper respirator.

5.5.11 Do not operate spark-generating decontamination equipment in an area where explosive gases may be present.
5.5.12 
5.5.13 
5.5.14 
5.5.15 
5.6 
5.6.1 
5.6.2 
5.7 Waste Handling/Disposal
5.7.1 
5.7.2 
Waste generated from these decontamination operations is identified, separated, segregated, packaged, and labeled in a staging area according to References 3.1.14 and 3.1.15.
6.0 Records

The records generated by the use of this procedure shall be provided, in duplicate, to Project Records according to Reference 3.1.10.
7.0 Forms, Exhibits, and Attachments
7.1 Forms

· DDO-104, Work Instruction (Reference 3.1.11)

· DDO-145, Pre-Operational Checklist for Air Operated Decontamination Equipment

· DDO-146, Start-Up Checklist for Air Operated Decontamination Equipment 
· DDO-147, Post-Operational Checklist for Air Operated Decontamination Equipment

7.2 Exhibits

· Exhibit 1, Vacuum Blasting Machine Operator Manual

· Exhibit 2, Pentek Squirrel-III Operator Manual

· Exhibit 3, Vactagon Rotary Peening Machine Operator Manual

· Exhibit 4, Needle Gun Operator Manual

· Exhibit 5, Pressure Washer Operations Manual
7.3
Attachments

None.
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