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ALARA COST-BENEFIT ANALYSIS

1.0 Scope 

In accordance with the Battelle Columbus Laboratories Decommissioning Project (BCLDP) “As Low As is Reasonably Achievable (ALARA)” Program, BCLDP management is committed to the performance of radiological work according to the ALARA principle. This document establishes the cost vs. benefit methodology used to prepare ALARA cost-benefit reports. This procedure is applicable to BCLDP management and the BCLDP ALARA Coordinator when specialized radiological engineering controls may be evaluated to perform tasks with a potential for high radiological consequences.

2.0 Purpose

The purpose of this procedure is to describe a structured approach for BCLDP to review factors associated with radiological work and cost-benefit analysis (Exhibit 1). This procedure satisfies the requirements of Reference 3.1.1.

3.0 References, Definitions, and Developmental Resources

3.1 References

3.1.1 HP-AP-8.0, BCLDP ALARA Program

3.1.2 HP-AP-31.0 ALARA Reports

3.1.3 QD-AP-5.2, Work Instructions

3.1.4 
3.2 Definitions

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

	ALARA Objective

As Low As Reasonably Achievable (ALARA)

Base Case

Benefit
	Cost

Cost-Benefit Report

Optimization




3.3 Developmental Resources

3.3.1 10 CFR 20, Standards for Protection Against Radiation

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

3.3.3 International Commission on Radiological Protection (ICRP) Publication 55, Optimization and Decision-Making in Radiological Protection

3.3.4 U.S. Department of Energy (DOE)/EH-0277T, Occupational Dose Reduction at DOE Contractor Facilities: Study of ALARA Programs-Status 1990

3.3.5 Westinghouse’s Government and Environmental Services Co. Radiological Engineering Guide

3.3.6 
3.3.7 Regulatory Guide 8.29, Instructions Concerning Risks from Occupational Radiation Exposure
4.0 General
4.1 The parameters needed to evaluate the cost-benefit analyses are often difficult to quantify. Evaluations may include sound judgments and fundamental understandings that result in consistent analyses. Therefore, qualitative analyses are acceptable, in most instances, for ALARA decisions.

4.2 The level of effort or resources used to obtain detailed information to support the ALARA decision should be commensurate with the magnitude of the potential doses and costs.
Evaluation of activities that involve low doses are more likely to include judgmental decisions, which usually are dominant factors in arriving at the ALARA decision.
4.3 Implementation of the ALARA principle requires judgment with respect to what is “reasonably achievable.” ALARA does not always require radiation exposure be kept to an absolute minimum, but rather that “reasonable” efforts must be made to avert personnel exposure.
4.4 The basis for cost-benefit ALARA decisions shall be $5,000 per person-rem (Exhibit 2) and documented in accordance with this procedure. Detailed analyses should be considered if the decisions could result in exposures that approach regulatory limits.
5.0 Procedure

Unless otherwise specified, the ALARA Coordinator shall be responsible for completing the steps in Section 5.0. For purposes of this procedure, the ALARA Coordinator shall perform the responsibilities of the HP Planner in accordance with the provisions of Reference 3.1.2 of this procedure.
5.1 Base Case Description

5.1.1 WI Author(s) shall communicate work plans to the HP Planner (ALARA Coordinator) in accordance with the provisions of References 3.1.1 and 3.1.3 of this procedure.  The goal is to produce a work document that safely and efficiently ensures personnel exposures are ALARA.

5.1.2 The ALARA Coordinator shall review with the WI Author the scope and objectives of work plans and recommend appropriate work practices and radiological considerations to be incorporated into the work plan. Complete the “Remarks” section at the top of DDO-152.
5.2 Analytical Assessment

5.2.1 The ALARA Coordinator shall obtain the appropriate cost value for cost-benefit analysis from work managers/supervisors and estimate collective and individual doses for work plans.

5.2.2 The WI Author and the ALARA Coordinator shall compare the anticipated collective dose and options for lowering collective or individual dose that are practical. Consideration should be given to innovative solutions.

5.2.3 The ALARA Coordinator and WI Author shall analyze and estimate the performance of each option by identifying advantages and disadvantages for each.
NOTE:
This step should eliminate options that are impractical due to technical deficiencies.

5.2.4 On DDO-152, quantify additional costs associated with the selected options. Although normally indicated in monetary values, it is necessary to estimate dose benefits for each performance option.

5.3 Optimization Assessment

5.3.1 Apply optimization to the result of quantitative or analytical analysis process by identifying any qualitative uncertainties comparing different options. (It may be necessary to consider relevant factors such as reliability criteria, regulatory risks, knowledge weaknesses, etc.)

5.3.2 On DDO-152, list qualitative consideration and rank uncertainty by applying a weighting factor (5 = high risk uncertainty, 1 = low risk uncertainty).

5.3.3 Disqualify analytical options with excessive variability that could negatively influence original performance assessment.

5.4 ALARA Decision

5.4.1 The ALARA Coordinator and the WI Author shall reach an ALARA decision once the outcome of the analytical optimization assessment yields a course of action that they review and approve for incorporation into a BCLDP WI.

5.4.2 Document the ALARA decision by describing each factor on DDO-152. Reasons for actions will aid in future work or operational reviews.

5.5 Review and Approval

5.5.1 The Radiological Field Operations Manager or Radiological Technical Support (RTS) Manager shall review cost-benefit reports for completeness and accuracy and approve them for use by the WI Author.
5.5.2 The RTS Manager or the Decontamination and Decommissioning Program Manager shall approve the cost-benefit report if the cost of implementing controls exceeds $100,000. 
6.0 Records

All cost-benefit reports generated in a calendar year shall be submitted to Project Records with the Annual ALARA Report in accordance with the provisions of Reference 3.1.1 of this procedure.

7.0 Forms, Exhibits, and Attachments
7.1 Forms

· DDO-152, BCLDP ALARA Cost-Benefit Analysis Report

7.2 Exhibits

· Exhibit 1, BCLDP Cost-Benefit Logic

· Exhibit 2, Example Case

7.3 Attachments

None.
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BCLDP ALARA COST-BENEFIT ANALYSIS REPORT
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ANALYTICAL ASSESSMENT

	Increased Performance

Options
	Associated Cost Includes Resources
	Dose Benefit (rem)
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EXHIBIT 1
EXHIBIT 1

BCLDP COST-BENEFIT LOGIC CHART



	


ANALYTICAL ASSESSMENT




OPTIMIZATION ASSESSMENT





	




EXHIBIT 2

EXAMPLE CASE

· Optimization methods are used in developing and justifying facility design and physical controls. Costs in the range of $5,000 per person-rem reduction in collective dose are generally considered optimized. For example, if adding 6 inches of concrete to the walls of a facility would cost $60,000 and reduce the anticipated collective dose by 10 rem over the life of the facility, the additional cost would not be justified.

$60,000/10 rem = $6,000/rem saved, which exceeds the guideline of $5,000/rem saved.

If the same amount of concrete will save 100 rem, the cost would be justified.

$60,000/100 rem = $600/rem saved, which is less than the guideline of $5,000/rem saved.
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Implement Optimized Work Plan.














Review and Approve Report.





Document Cost-Benefit Report.





Combine Aassessments to yield an optimum ALARA decision.





Quantification ofy the performance of each option for the radiological protection factors and cost estimates where possible or practical.





Quantify Ddose Bbenefit.





Identification ofy uncertainties and apply weighting factors (sound radiological judgement, nuclear industry experience, up- to -date information and historical data).





Consideration of other factors:


Reliability, human factors, best available technology, regulatory risks.





Establish base case parameters for radiological work plans.





Recognition ofnize the need for specialized radiological engineering controls or potential high radiological consequence.








Reviewed by:  						Date					


Approved by:  						Date				
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