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VOLUMETRIC RELEASE AND PERMITTING REQUIREMENTS

1.0 Scope 

This procedure establishes the specific Battelle Columbus Laboratories Decommissioning Project (BCLDP) requirements for the release of materials (soils, sludges, slurries, resins, and certain other solids) and water or liquids that are potentially contaminated with radioactive material from controlled areas.  This procedure further describes the process for documentation and approval of such releases.  This procedure is applicable to the Field Operations (Waste) Manager, the Low Level Waste (LLW) Project Manager, the Environmental Operations Manager, the Radiological Technical Support (RTS) Manager, the Radiological Field Operations (RFO) Manager, and Health Physics.
2.0 Purpose

The purpose of this procedure is to specify requirements for permitting volumetric releases of radioactive materials from controlled areas and to minimize the potential for unintentional release of such contaminated materials, water, or liquids to uncontrolled areas in accordance with the provisions of References 3.1.1, 3.1.2, and 3.1.13 of this procedure.

3.0 References, Definitions, and Developmental Resources

3.1 References

3.1.1 U.S. Nuclear Regulatory Commission, Title 10, Code of Federal Regulations, Part 20, Standards for Protection Against Radiation

3.1.2 DD-93-03, Volumetric Release Criteria Technical Basis Document

3.1.3 
3.1.4 HP-OP-011, Release of Materials from Controlled Areas

3.1.5 TD-AP-4.0, Health Physics Technician Training and Qualification 
3.1.6 
3.1.7 HP-OP-014, Control of Radioactive Material

3.1.8 RL-AP-1.0, Administrative Operating Procedure for the Radioanalytical Laboratory

3.1.9 RL-QAP-1.0, Radioanalytical Laboratory Quality Assurance Program Plan

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

3.1.11 
3.1.12 
3.1.13 TR-OP-001, Packaging and Transportation of Non-Regulated Samples/Materials 

3.1.14 TR-OP-002, Packaging, Shipping, and Receiving of Hazardous Materials

3.1.15 TR-OP-003, Shipping and Receiving of Radioactive Materials

3.1.16 
3.1.17 
3.1.18 
3.1.19 
3.1.20 PR-AP-17.1, Operations of the Project Records Management System

3.1.21 DD-90-02, Radiation Protection Plan for the BCLDP

3.1.22 DD-CP-020, Field Isotopic Identification With a Gamma Spectroscopy Detector

3.2 Definitions

Refer to the BCLDP Procedures Dictionary for definitions of the following terms:
	Activity

Background 
Contamination 
Controlled Area 
Fixed Contamination 
Minimum Detection Activity (MDA)
Mixed Waste (MW)

	
Regulated (non-hazardous wastes) with a Radiological Component 
Release for Unrestricted Use 
Survey Exempt 
Transferable (or loose) Contamination 
Volumetric Release


3.3 Developmental Resources

3.3.1 WA-OP-033, Sampling of Waste Materials for Chemical and/or Radiological Characterization

3.3.2 U.S. NRC Materials License SNM-7

3.3.3 DD-93-19, Decommissioning Plan for the Battelle Memorial Institute Columbus Operations

3.3.4 HP-AP-1.0, BCLDP Radiation Work Permit Program 
3.3.5 DD-OP-029, Decontamination of Equipment, Materials, and Tools

3.3.6 HS-OP-001, Completion of the Industrial Safety Checklist

3.3.7 HP-AP-8.0, BCLDP ALARA Program

3.3.8 
3.3.9 WA-OP-020, Waste Separation, Segregation, and Characterization

3.3.10 HP-AP-29.0, Control of Radiological Measuring and Test Equipment and Instruments (RMTEI)
3.3.11 
4.0 General

4.1 
4.2 Laboratory analyses performed to determine compliance with release criteria shall be documented in accordance with the provisions of Reference 3.1.6 of this procedure.

4.3 The instruments used for release surveys shall be within current calibration and shall have had a performance test performed at the established interval in accordance with the instrument’s operating procedure.

4.4 The unrestricted release of the containers used to store materials that are to be volumetrically released shall be performed in accordance with the provisions of Reference 3.1.3 of this procedure.
4.5 Samples for radioanalysis shall be collected in accordance with the provisions of the applicable Health Physics, Characterization, or Environmental Operations operating procedure.
4.6 
4.7 
5.0 Procedure

Health Physics Technicians shall perform the requirements of this procedure unless otherwise specified.
5.1 Qualification
Health Physics Technicians shall be qualified in accordance with the requirements of Reference 3.1.4 to perform a volumetric release of radioactive materials. 
5.2 Determination of Background Radioactivity Levels

5.2.1 Background radioactivity levels shall be determined in accordance with the provisions of Reference 3.1.2 of this procedure.

5.2.2 The Characterization Manager, RFO Manager, or the RTS Manager may provide guidance in determining what/which media are representative of background radioactivity levels and the number of background samples necessary to establish background radioactivity levels.

5.2.3 
5.2.4 Historical information may also be utilized to determine background radioactivity levels.

5.3 Determination of Minimum Detectable Activity Above Background Radioactivity Levels

Since background radioactivity levels fluctuate and there is uncertainty associated with any radiation detection and quantification process, the Radioanalytical Laboratory shall calculate and determine the minimum detectable activity (MDA) in accordance with the provisions of References 3.1.2, 3.1.6 and 3.1.7 of this procedure.  In all cases, the MDA shall be less than the designated release limit.


5.4 Determination of Radioactivity Levels for Materials Considered for Volumetric Release
5.4.1 Upon establishment of the MDA, the radioactivity level in the material(s) considered for volumetric release shall be determined by the use of radiological surveys and/or radioanalysis of samples.
5.4.2 The determination of radioactivity levels in a volumetric release material requires one or all of the following:

5.4.2.1 Documented results of transferable (or loose) contamination surveys
5.4.2.2 Documented results of fixed contamination surveys
5.4.2.3 Documented results of field radiation surveys
5.4.2.4 Documented results of samples submitted for radioanalysis
5.4.2.5 Historical and/or process knowledge.

5.4.3 Transferable (loose) and fixed contamination radiological surveys shall be performed and documented in accordance with the provisions of References 3.1.3, 3.1.5, and 3.1.8 of this procedure.

5.4.4 Field radiation surveys (e.g., gamma scans) shall be performed and documented in accordance with project plans, work instructions, or Reference 3.1.14 of this procedure. 
5.4.5 Sampling shall be performed in accordance with the provisions of the applicable Health Physics, Characterization or Environmental Operations operation procedure
5.4.6 Radioanalytical surveys and measurements shall be performed and documented in accordance with the provisions of References 3.1.6, and 3.1.7 of this procedure and/or an approved Work Instruction.

5.4.7 If materials for volumetric release are containerized, verify that the containers are not contaminated in accordance with Reference 3.1.3. If the container is contaminated, it should be decontaminated prior to initiating sampling to preclude cross-contamination.
5.4.8 A request for analysis shall be completed using DDO-027, Radioanalytical Laboratory Analytical Request. Types of analyses requested and the MDAs required shall be selected based on source terms/inventories suspected, process knowledge, other supporting radiological information, permit requirements, environmental monitoring plans/procedures, cost‑benefit analyses, and regulatory requirements.
5.4.9 Health Physics shall package and send samples to the Radioanalytical Laboratory in accordance with the provisions of References 3.1.9, 3.1.10, and 3.1.11, and in accordance with the directions of  the Site Shipping Officer.

5.4.10 
5.4.11 

5.4.11.1 

5.4.11.2 
5.5 Determination of Disposition for Volumetric Materials

5.5.1 After establishing the radioactivity level of materials considered for volumetric release,  the material can be classified into one of three categories: 
5.5.1.1 Category 1—the material is below or at background radioactivity values

5.5.1.2 Category 2—the material has radioactivity levels above background values, but below the release criteria established in Reference 3.1.2 of this procedure.

5.5.1.3 Category 3—the material has radioactivity levels above the release criteria.

5.5.2 If materials considered for volumetric release have radioactivity levels below or at background values, the material may be released without any radiological restriction; however, prior to release, the material shall be reviewed by the Low Level Waste Project Manager or designee to determine if other hazardous materials or regulated wastes are present.  This review may be based upon laboratory analysis, process knowledge, or historical review.

5.5.2.1 If other hazardous materials or regulated wastes are present, the volumetric release materials shall be transferred to Battelle Columbus Operations (BCO) for disposal.

5.5.2.2 If no other hazardous materials or regulated wastes are present, the material and any associated package or container may be released without any restriction.
5.5.2.3 
5.5.3 If materials considered for volumetric release have radioactivity levels above background values, but below release criteria, consider the following:

5.5.3.1 Certain regulated disposal sites (e.g., landfills) have prohibitions on any radioactive materials above background levels in the acceptance criteria. Contact the Low Level Waste Project Manager for acceptable locations. 

5.5.3.2 The Low Level Waste Project Manager or designee shall evaluate whether the waste stream may be defined as “mixed waste” based on the presence of radioactive and chemical constituents and will evaluate the projected release path. 

5.5.3.3 DDO-339, Permit for Volumetric Release of Soil, Water, and Liquid, shall be completed and submitted to the designated managers for approval in accordance with the provisions of Section 5.6 of this procedure.

5.5.4 If materials considered for volumetric release have radioactivity levels above the release criteria, the material shall be disposed of as radioactive waste and is not eligible for volumetric release.
5.6 Preparation, Review, and Approval of a Volumetric Release Package

5.6.1 All volumetric releases shall be performed using an approved document package. The Document Package consists of the following items, as applicable:

· DDO-134, Counting Room Analysis Report

· DDO-138, Health Physics Survey Report

· DDO-334, Volumetric Release Log

· DDO-339, Permit for Volumetric Release of Soil, Water, and Liquid

· Supporting documents and analyses.

5.6.2 Volumetric release packages may be prepared only by the following:

· RTS Manager and/or designee

· RFO Manager and/or designee

· Characterization Project Manager 
· Health Physics
· DDO Program Manager or designee.
5.6.3 For all packages to be volumetrically released, the Preparer shall complete DDO-334, Volumetric Release Log, Section A, as follows:

5.6.3.1 Enter Date, HPS # , and Item Description.

5.6.3.2 The Health Physics Technician who performed the radiological survey shall print/sign his/her name.

5.6.3.3 The Evaluator, if applicable, shall sign.  If not applicable, then indicate “N/A” on DDO-334, Section A.

5.6.3.4 The RFO Manager or designee shall sign to authorize the release of the material.
5.6.4 If the package contains radioactivity levels that exceed the MDA value, but are determined to be below the release criteria, the Preparer shall complete DDO-334, Section B, as follows:

5.6.4.1 Enter Item, Location Item is to be Used or Stored, the Individual Receiving the Item, and the Total Volume.

5.6.4.2 Complete the “Total Ci (“Curie”) Content” column.  See Exhibit 2 of this procedure for the formula to be used to calculate total curie content.
· If a single sample of the solid or liquid waste stream was analyzed to determine the activity, then calculate the total Ci content based on the results of the single sample. The specific activity of the sample must be scaled up by calculation to the volume, or mass, of the entire waste package. Enter the total Ci content for the appropriate “Item” on the form.

· If multiple samples were collected and analyzed, the total Ci content calculation must be based on the sample with the greatest total activity. Enter the total Ci content for the appropriate “Item” on the form.

· Averaging the activity results of more than one sample, then calculating the total Ci content, is not permitted without prior authorization and written management approval. A copy of such authorization must be attached to DDO-334, Section B.

5.6.4.3 Complete the “Radionuclide Concentrations” column.

5.6.5 DDO-339 shall be completed in accordance with the provisions of the instructions (see DDO-339, Page 3 of 3).
5.6.6 Attach all other required forms and supporting documentation. The Preparer shall sign the permit and forward to the following managers or their designees for review and approval: the Field Operations Manager (for waste issues), the RTS Manager, and the Environmental Operations Manager.

5.6.7 The Field Operations Manager, the RTS Manager, and the Environmental Operations Manager or their designees shall review the document package.  Each of the listed managers shall verify that the release of the material via the selected pathway can be performed in accordance with the provisions of the applicable regulations.  Upon approval of DDO-339, each of the listed managers shall document any conditions of approval and the permit expiration date on DDO-339.
5.6.8 
NOTE:
Materials considered for volumetric release are subject to the time intervals (limitations) between the date of performance of the radiological surveys and the date of the actual release.  See Exhibit 1 of this procedure.

5.6.9 The RTS Manager and the Environmental Operations Manager shall verify that multiple volumetric releases are not performed within a time interval that would allow a summation of the cumulative releases to exceed established release criteria.

5.6.10 Upon approval, the last manager to approve DDO-339 shall return the completed document package to the Preparer. 
5.7 Release of Material
5.7.1 The Preparer shall verify that all approvals are in place.  The material shall be released in accordance with the provisions of any conditions of approval and before the permit expiration date.
5.7.2 Upon completion of the release, the Preparer shall sign and date DDO‑339 and forward the completed document package to Health Physics. 
5.7.3 Health Physics shall forward a copy of DDO-339 to the RTS Manager. 
6.0 Records

The following records are created by use of this procedure. These records shall be maintained and submitted to Project Records on a monthly basis in accordance with the provisions of Reference 3.1.12 of this procedure.
· Volumetric Release Log
· Permit for the Volumetric Release of Soil, Water, and Liquid (and any associated documentation)
7.0 Forms, Exhibits, and Attachments

7.1 Forms

· DDO-027, Radioanalytical Laboratory Analytical Request (see Reference 3.1.6)

· DDO-134, Counting Room Analysis Report (see Reference 3.1.8)

· DDO-138, Health Physics Survey Report (see Reference 3.1.8)

· DDO-334, Volumetric Release Log

· DDO-339, Permit for Volumetric Release of Soil, Water, and Liquid

7.2 Exhibits

· Exhibit 1, 
· Time Intervals Between Release Surveys and Actual Release
· Exhibit 2, Formulas for Calculation of Total Curie Content
7.3 Attachments

None.
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PERMIT FOR VOLUMETRIC RELEASE
OF SOIL, WATER, AND LIQUID

1. Signature of Preparer Date
Printed Name of Preparer

2. Waste drum or box identification number
Description (materials, liquid, water) and location including building and room number.
State the material and chemical composition of (solid, liquid) being released.
Attach chemical analysis of material’. (4ttach additional sheets.)

3. Radiologically regulated waste? / [ ] Yes [ ] No
Completed by: Print / Sign

4.  Are radioactive material concentrations greater than MDA™? [ ] Yes [ 1 No

5. Are radioactive material concentrations below release criteria*? [ ] Yes []No

6.  Dilution or mixing that will occur’ (4ttach calculations. An example would be dilution by normal

sanitary sewer flows.)

7. ALARA considerations’. (dttach additional sheets.)

8.  Plan for release (Release point and release conditions.)

SH&ES Manager Date
Environmental Support Manager Date
Waste Management Support Manager Date

Conditions of Approval (or state “None”)

Permit Expiration Date

Release Completed [ ] by: Name Date Time

Indicates attachment required,
0 Continuation sheet (pg.2 of 3) and instructions (pg. 3 of 3) not used and not attached.

DDO-339, Rev. 4 pg-1of3 9/99 (dIr)
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EXHIBIT 1
TIME INTERVALS BETWEEN RELEASE SURVEYS

AND ACTUAL RELEASE
After an item or material has been surveyed for unconditional release, the person requesting release has a certain amount of time to remove the item before the release survey becomes invalid. The following conditions and associated time intervals will be used. The “AREA” is the location where the item is kept after the release survey is completed and before it is physically removed from the controlled area.

	AREA
	ALLOWED INTERVAL

	Controlled Areas
	30 days, with a cursory survey for loose contamination prior to removal 

	Posted Quarantine Areas Within a Controlled Area

Note (1)
	30 days with no resurvey necessary

	Radioactive Material Storage Areas
	48 hours

	Contaminated Areas
Note (2)
	Release from contaminated areas directly to uncontrolled areas is not permitted

	Staging Areas Within the Controlled Area

Note (3)
	30 days, with a cursory survey for loose contamination prior to removal 


(1)
Quarantined areas should be clearly marked and posted to prevent the addition of unsurveyed materials, cross-contamination of the surveyed items, and unauthorized removal of items that have been released.
(2)
With the exception of volumetric releases via the JN-1 Evaporator System

(3)
Staging areas should have clearly marked sections for storage of released materials to prevent mixing of surveyed and unsurveyed items.
EXHIBIT 2
FORMULAS FOR CALCULATION OF TOTAL CURIE CONTENT
Curie Content Calculation:  Liquids

Total Activity (Ci) = Concentration (μCi/ml) X Total Volume (gallons) X 3785(ml/gal) X 1E-6(Ci/μCi) 


Curie Content Calculation:  Solids
Total Activity (Ci) = Concentration (pCi/g) X Total Volume (lb) X 454(g/lb) X 1E-12(Ci/pCi)
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