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CONTROL MEASURES FOR RADIOLOGICAL STACK EMISSIONS AND LIQUID EFFLUENT RELEASES TO UNRESTRICTED AREAS

1.0 Scope 

This document describes the measures implemented by Environmental Operations (EO), Health Physics Operations (HP Ops), and the Radioanalytical Laboratory (RAL) to ensure operational control of radiological stack emissions and liquid effluent releases to unrestricted areas. It establishes administrative control levels for radiological counting results from sample collections.

2.0 Purpose

The purpose of this procedure is to provide the EO and the HP groups of the Battelle Columbus Laboratories Decommissioning Project (BCLDP) early warning and response to non-alarm incidence of radioactivity release to an uncontrolled area. A non-alarm incidence occurs when levels of radioactivity are detected in air and effluent samples above the specified action levels (see Section 4.0). The warning and response is based on the level of detectable radioactivity with respect to Nuclear Regulatory Commission (NRC) and Environmental Protection Agency (EPA) regulations identified in Section 4.1. This document also identifies the gross alpha and gross beta action levels utilized by the RAL to alert EO and HP Ops to an airborne or liquid release above background. The action levels are less than the respective radioactivity concentration guide as applied to the site boundary.

3.0 References, Definitions, and Developmental Resources

3.1 References

3.1.1 EM-SP-001, Collection of Environmental Air Samples for Radiological Analysis

3.1.2 EM-SP-002, Collection of Environmental Water and Liquid Effluent Samples for Radiological Analysis

3.1.3 EM-OP-002, Collecting and Processing Filters From Continuous Air Monitors and Performance Testing

3.1.4 RL-AP-01.0, Administrative Operating Procedure for the Radioanalytical Laboratory
3.1.5 RL-TP-005, Preparation of Environmental Water and Air Samples and Routine Smears for Gross Alpha and Beta Counting

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

3.1.7 EN-PC-2.0, Discharge-to-Drain

3.1.8 EM-OP-001, Operation and Calibration of the Eberline AMS-4 Beta Particulate Monitor

3.1.9 RL-CP-022, Calibration and Control Chart Procedures and Preventive Maintenance for the Tennelec LB5100 Low Background System
3.2 Definitions

None.
3.3 Developmental Resources

3.3.1 DD-90-01, Surveillance and Maintenance Program Plan
3.3.2 DD-90-02, Radiation Protection Program for the BCLDP

3.3.3 DD-98-01, West Jefferson Site Environmental Monitoring Plan for BCLDP
3.3.4 10 CFR Parts 20 and 21 (NRC license requirements for implementation of environmental monitoring and reporting)

3.3.5 40 CFR Part 61, (EPA) National Emission Standards for Hazardous Air Pollutants; Standards for Radionuclides

4.0 General

4.1 General Discussion

4.1.1 Table 1 has been established as a guide for action levels for radioactivity in air emissions and environmental air filters. The action levels represent less than 25 percent of the most restrictive NRC Pu-238, Pu-239, and Sr-90 concentration guide limits for these radionuclides in air. An average dispersion factor of 1 x 10-6 (from accepted table values and experience) has not been applied, but shall be applied to stack releases exceeding the values in Table 1 in order to estimate the release levels at the site boundary. Values for environmental air samples represent less than 0.002 percent of the allowable unrestricted concentration guide levels.

Table 1.
Radioactivity Action Levels for Stack Particulate Emission and Environmental Air Filters

	Sample Code
	Description
	Action Levels(3)
	Typical

Sample Volume

	
	
	Alpha
	Beta
	

	S-01β
	JN-1 Stack Filter
	35(1)
	18,200(1)
	285 m3 (168 hours)


	S-02β
	JN-1 Stack Filter
	35(1)
	18,200(1)
	285 m3 (168 hours)

	S-03β
	JN-1 Stack Filter
	35(1)
	18,200(1)
	285 m3 (168 hours)

	S-04β
	JN-1 Stack Filter
	35(1)
	18,200(1)
	285 m3 (168 hours)

	S-05α
	JN-1 Stack Filter
	35(1)
	18,200(1)
	285 m3 (168 hours)

	S-05β
	JN-1 Stack Filter
	35(1)
	18,200(1)
	285 m3 (168 hours)

	S-06β
	JN-1 Stack Filter
	35(1)
	18,200(1)
	285 m3 (168 hours)

	S-07α
	JN-1 Stack Filter
	35(1)
	18,200(1)
	285 m3 (168 hours)

	S-07β
	JN-1 Stack Filter
	35(1)
	18,200(1)
	285 m3 (168 hours)

	SA-11
	JN-2 Radioanalytical Laboratory Stack Filter
	35(1)
	18,200(1)
	285 m3 (168 hours)

	EA-01
	WJ Perimeter Air Filter
	206(2)
	102,000(2)
	1600 m3 (168 hours)

	EA-02
	WJ Perimeter Air Filter
	206(2)
	102,000(2)
	1600 m3 (168 hours)

	EA-03
	WJ Perimeter Air Filter
	206(2)
	102,000(2)
	1600 m3 (168 hours)

	EA-04
	WJ Perimeter Air Filter
	206(2)
	102,000(2)
	1600 m3 (168 hours)


(1)
Average stack air dispersion factor 1 x 10-6 not applied.

(2)
Includes contribution from ambient airborne background activity.

(3)
Gross counts in 40 minutes; assumed efficiencies α 29%, β 48% (see Reference 3.1.9).

4.1.2 Table 2 has been established as a guide for action levels for radioactivity in liquid effluent at the West Jefferson North Site, liquid discharge from the West Jefferson North Site settling tank, and the supplemental stream and waterway samples from Big Darby Creek. The action levels represent less than 25 percent of the most restrictive NRC Pu-238, Pu-239, and Sr-90 concentration guide limits for these radionuclides in water.
4.1.3 Off-site environmental monitoring samples of soils, vegetation, crops, fish, water, and sediment obtained by associated sampling procedures may require specific gamma isotopic and radiochemical analysis as identified in their respective collection procedures rather than gross alpha and gross beta counting. Activity above the minimum detectable level (MDL) of the counting equipment is reported verbally by the RAL to HP and EO upon confirmation of results with follow-up written reports of analytical results (see Section 5.3.3).

Table 2.
Radioactivity Action Levels for Liquid Effluent, Discharge and Stream and Waterway Samples
	Sample Code
	Description
	Action Levels
	Sample Aliquot

	
	
	Alpha
	Beta
	

	EW-1
	Site Effluent (to Darby Creek)
	25(1)
	1150(1)
	150 mL(2)

	EW-2
	WJ Site Effluent (to filter bed)
	25(1)
	1150(1)
	150 mL(2)

	EW-3
	WJ Site Effluent (above outfall)
	20(1)
	950(1)
	200 mL(3)

	EW-4
	WJ Site Effluent (below outfall)
	20(1)
	950(1)
	200 mL(3)

	EW-10
	Lake Spillway, Below Dam
	20(1)
	950(1)
	200 mL(3)

	EW-11
	Big Darby Creek (at spillway)
	20(1)
	950(1)
	200 mL(3)


(1)
Dissolved fraction.

(2)
Gross counts in 40 minutes; assumed efficiencies α 22%, β 40% (see Reference 3.1.9).
(3)
Gross counts in 70 minutes; assumed efficiencies α 22%, β 40% (see Reference 3.1.9).
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 Procedure

10.1 Operational Control of Stack Emissions

Unless otherwise specified, Environmental Operations staff are responsible for the following:

10.1.1 Perform weekly instrument source response checks on all facility stack continuous air monitors (CAMs) and change stack CAM particulate filters in accordance with Reference 3.1.3. Place filters in a sealed envelope, perform calibration of stack CAMs, and set the alarm setpoint for stack effluents in accordance with Reference 3.1.8. Assure that alarm setpoints correspond to unidentified beta as listed in 10 CFR 20.

10.1.2 Submit stack CAM filters weekly to the RAL for analyses of gross alpha and gross beta activities, per Reference 3.1.5, using Form DDO­027 (Reference 3.1.4). Retain exposed filters for a minimum of 72 hours after collection and before counting to allow for decay of the short-lived radon and thoron decay products per Reference 3.1.1.

Unless otherwise specified, Radioanalytical Laboratory staff are responsible for the following:

10.1.3 Compare the raw count data with the gross alpha and gross beta action levels in Table 1 or review the isotopic results for activity above MDL. Notify the Radioanalytical Laboratory Manager, EO Project Manager, and Radiological Field Operations (RFO) Manager within 24 hours of any suspect samples that exceed the action levels.

10.1.3.1 If the raw count data are less than the action levels, forward data to the EO Project Manager for review and subsequent data processing.

10.1.3.2 If the raw count data are equal to or greater than the action levels, recount the particular sample per instructions from the RAL Manager.

10.1.3.3 Notify the EO Project Manager of the primary and secondary count results for initiation of investigation and remedial action, as required.

Unless otherwise specified, the Environmental Operations Project Manager (under guidance from the Environmental Operations Manager) is responsible for the following:

10.1.4 Determine the need for further analysis or sampling based on review of the data and evaluate AMS-4 Beta Monitor data history (References 3.1.3 and 3.1.8), where appropriate.

10.1.5 Place stack CAM filters in plastic bags within tin containers inside the locked environmental storage area until the annual site environmental report is approved by DOE. Forward samples to the Waste Management Group for proper disposal per Reference 3.1.6.

10.2 Operational Control of Environmental Air Filters

10.2.1 Environmental Operations staff shall collect environmental air filters at the West Jefferson North Site and submit them for radiological analysis in accordance with Reference 3.1.1.

Unless otherwise specified, Radioanalytical Laboratory staff are responsible for the following:

10.2.2 Count environmental air filters for gross alpha and gross beta activity per Reference 3.1.5. Retain the exposed filters should be for a minimum of 72 hours after collection and before counting to allow for decay of the short-lived radon and thoron decay products per Reference 3.1.1.

10.2.3 Compare raw count data with the gross alpha and gross beta action levels in Table 1 or review isotopic results for activity above MDL. Notify the RAL Manager, EO Project Manager, and RFO Manager within 24 hours of any suspect samples that exceed the action levels.

10.2.3.1 If the raw count data are less than the action levels, forward to the EO Project Manager for review and subsequent data processing.

10.2.3.2 If the raw count data are greater than the action levels, recount the particular sample per instructions from the RAL Manager.

10.2.3.3 Notify the EO Project Manager of the primary and secondary count results for initiation of investigation and remedial action, as required.

Unless otherwise specified, the Environmental Operations Project Manager (under guidance from the Environmental Operations Manager) is responsible for the following:
10.2.4 Determine the need for further analysis or sampling based on review of the data and evaluate AMS-4 Beta Monitor data history (References 3.1.1 and 3.1.8), where appropriate.

10.2.5 Place analyzed air filter samples in the locked storage area until the annual site environmental report is approved by DOE. Forward the samples to the Waste Management Group for proper disposal per Reference 3.1.6.

10.3 Operational Control of Liquid Discharge, Effluent, and Supplemental Stream and Waterway Samples

10.3.1 Environmental Operations staff shall collect liquid discharge, effluent, and supplemental stream and waterway samples for the West Jefferson North site for radiological analysis in accordance with Reference 3.1.2.

Unless otherwise specified, Radioanalytical Laboratory staff are responsible for the following:

10.3.2 Perform analysis on submitted samples in accordance with Reference 3.1.2. Count liquid samples for gross alpha and gross beta activity per Reference 3.1.5.
10.3.3 Compare the raw count data with the gross alpha and gross beta action levels in Table 2 or review isotopic results for activity above MDL. Notify the RAL Manager, EO Project Manager, and the RFO Manager within 24 hours of any suspect samples that exceed the action levels.

10.3.3.1 If the raw count data are less than the action levels, forward to EO Project Manager for review and subsequent data processing.

10.3.3.2 If the raw count data are equal to or greater than the action levels, recount the particular sample per instructions from the RAL Manager.

10.3.3.3 Notify the EO Project Manager of the primary and secondary count results for initiation of investigation and remedial action, as required.

Unless otherwise specified, the Environmental Operations Project Manager is responsible for the following:

10.3.4 Determine the need for further analysis or sampling based on review of the data and evaluate AMS-4 beta monitor data history (References 3.1.2 and 3.1.8), where appropriate.

10.3.5 Retain liquid discharge, effluent, and supplemental stream and waterway samples in the locked environmental storage area until the annual site environmental report is approved by the DOE. Neutralize and transfer samples exceeding action levels to a holding tank in Building JN-2, then move them to Building JN-1 and evaporate. The remaining samples that do not exceed action levels are to be neutralized, then disposed of into the north sanitary system after a “Discharge-to-Drain” permit (Reference 3.1.7) is approved by Battelle Columbus Operations (BCO) Environmental Operations.

11.0 Records

Any environmental records generated in connection with this procedure are controlled directly by their implementing procedures, e.g., the references in this procedure.
12.0 Forms, Exhibits, and Attachments

12.1 Forms
DDO-027, Radioanalytical Laboratory Analytical Request (see Reference 3.1.4)
12.2 Exhibits

None.

12.3 Attachments

None.
� EMBED PBrush  ���





� EMBED PBrush  ���








[image: image3.png]5<Battelle

. . . Putting Technology To Work



_918365401

