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Notation

The following is a list of the acronyms and abbreviations (including units of measure)
used in this report. Notation used only in equations is defined with those equations.

Acronyms, Initialisms, and Abbreviations

ALARA
CFR

DOE

GUI

LLW

MEI

NRC
P2Pro(RSM)

QA

Units of Measure

qu
cm
dpm
ft*
ft’

g

h

in.
Ib
MB
mrem
MT
pCi
yr

vi

as low as reasonably achievable

Code of Federal Regulations

U.S. Department of Energy

graphical user interface

low-level waste

maximally exposed individual

U.S. Nuclear Regulatory Commission

Pollution Prevention Authorized Release Protocols (Radioative Scrap
Metals)

quality assurance

becquerel(s)

square centimeters(s)
disintegration(s) per minute
square foot (feet)
cubic foot (feet)
gram(s)

hour(s)

inch(es)

pound(s)
megabyte(s)
millirem(s)

metric ton(s)
picocurie(s)

year(s)



Abstract

Within the next few decades, several hundred thousand tons of metal and several
million cubic meters of concrete are expected to be removed from nuclear facilities
across the U.S. Department of Energy (DOE) complex as a result of decontamination
and decommissioning (D&D) activities. These materials, together with large quantities
of tools, equipment, and other items that are commonly recovered from site cleanup or
D&D activities, constitute non-real properties that warrant consideration for release
from regulatory control for reuse or recycle, as permitted and practiced under current
DOE policy. The provisions for implementing this policy are contained in the Draft
Handbook for Controlling Release for Reuse or Recycle of Non-Real Property
Containing Residual Radioactive Material published by DOE in 1997 and distributed to
DOE Field Offices for interim use and implementation. This manual describes a
computer management tool, P2Pro(RSM), that implements the first 5 steps of the
10-step process stipulated by the Handbook. P2Pro(RSM) combines an easy-to-use
Windows interface with a comprehensive database to facilitate the development of
authorized release limits for non-real property.







Section 1
Introduction

Provisions for release of U.S. Department of Energy (DOE) property containing
residual radioactivity have been specified in DOE Order 5400.5, “Radiation Protection
of the Public and Environment,” as amended, which was first issued on February 8,
1990. On March 25, 1993, DOE began the process to codify (proposed rule, Title 10,
Part 834, Code of Federal Regulations [10 CFR 834]) such standards and requirements
that have been further interpreted in DOE guidance. Current releases are generally
limited to materials with surface contamination for which explicit release levels have
been prescribed in DOE Order 5400.5. Although these release levels were not
specifically related to dose or risks, a screening analysis indicates that the implied doses
to a hypothetical individual are generally at a level of a few millirem per year (Chen
1993). No equivalent release levels for volumetric contamination are currently
sanctioned by DOE or any regulatory agencies.

Because of the lack of explicit release standards, a process of “authorized” release,
which is based on a case-by-case (but systematic) approach, is permitted under the
existing DOE Order 5400 or the proposed rule of 10 CFR 834. This approach provides
for the development of authorized release limits through a series of prescribed steps
before approval for release is granted. Specific requirements include the following:

(1) pertinent radiological characteristics must be identified and specified for the
materials, (2) release limits must have been derived to meet the as-low-as-reasonably-
achievable (ALARA) objectives, (3) requisite documentation must be completed and
approved by DOE authorities, and (4) concurrence by appropriate stakeholders must be
sought and obtained.

Although authorized release has been practiced within DOE for several years, the
materials have been limited primarily to scrap metals with only surface contamination.
Furthermore, the practice lacks systematic and detailed guidance. In support of the
authorized release process, DOE has published interim guidance that has been
incorporated into the proposed rule of 10 CFR 834. To further clarify the provisions and
to implement the policy, the Draft Handbook for Controlling Release for Reuse or
Recycle of Non-Real Property Containing Residual Radioactive Material (herein
referred to as the Handbook) was published by DOE in 1997. The document has been
distributed throughout DOE Field Offices for interim use and implementation.

The release process prescribed by the Handbook applies only to non-real DOE
property for which the preferred future use involves reuse or recycle. Release occurs
when the property is transferred out of DOE control by sale, lease, gift, or other
disposition, provided that the property does not remain under the radiological control of
DOE, the U.S. Nuclear Regulatory Commission (NRC), or a responsible Agreement




State.! The release does not apply to real property, radioactive wastes, soils, liquid
discharges, or gaseous or radon emissions. Examples of categories of property that are
covered include:

« Consumable items such as wood, containers, labwares, and paper;
 Personal items such as clothing, brief cases, bags, respirators, and gloves;

« Office items such as computers, telecommunication equipment, unused office
supplies, and furniture;

+ Tools or equipment such as hand tools, construction machinery, vehicles, tool
boxes, ladders, and scales; and

» Scrap materials such as wood, tanks, scrap metals, concrete, wiring, doors, and
windows.

The authorized release approach described in the DOE Handbook consists of
10 steps for non-real property. These steps (Figure 1.1) address the general areas of
property characterization, evaluation and development of authorized limits, approval of
release, verification, and implementation of release. It is important to note that
authorized or supplemental limits (i.e., the secondary limits applied only to special
conditions) may be derived for individual releases of non-real property (e.g., one-time
sale of reusable copper wire) or for categories of non-real property (e.g., scrap metal or
office machines) that are routinely released over time. In the latter case, once authorized
limits (or supplemental limits) have been approved for a category, individual releases of
non-real property within that category are assumed to meet ALARA requirements if
compliance with the limits has been demonstrated. Therefore, the entire 10-step process
is not necessarily required for each proposed release. Determining the possible existence
of previously established authorized or supplemental limits applicable to the proposed
release is addressed early in the 10-step process (Figure 1.1).

The Pollution Prevention Authorized Release Protocols (Radioactive Scrap Metals)
[P2Pro(RSM)] computer management tool described in this document is a Windows®-
based application intended to facilitate the implementation of the methodologies outlined
in the Handbook. While guiding the user through the first 5 steps of the 10-step process,
P2Pro(RSM) compiles the data gathered and prepares a report comparing the costs and
health risks associated with the various alternatives analyzed. The report can be
submitted as part of the application to the DOE Operations Office.

Chapter 2 of this manual provides the basic design of P2Pro(RSM) and instructions
for installation and use. Chapter 3 provides the framework of the database [a core

1" Agreement States are states with which the NRC or the U.S. Atomic Energy Commission has
entered into an effective agreement under Subsection 274b of the Atomic Energy Act of 1954, as
amended (73 Stat. 689).
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component of P2Pro(RSM)] and the methodology used to estimate the costs associated
with each alternative analyzed in the ALARA analysis. The Appendix provides a sample
case study of a hypothetical release of scrap metal from a DOE facility and the output
results from P2Pro(RSM).




Section 2
P2Pro(RSM) Overview

P2Pro(RSM) is a Windows-based computer management tool that guides the user
through the first 5 steps of the 10-step authorized release process as listed below
(Flemming et al. 1997).

1. Characterize property and prepare a description.

2. Determine whether applicable authorized or supplemental limits exist.

3. Define authorized or supplemental limits needed.

4. Develop authorized or supplemental limits using ALARA.

5. Compile and submit application to the DOE Operations office for approval.
6. Document approved limits in the public record.

7. Implement approved limits.

8. Conduct surveys/measurements.

9. Verify that applicable authorized or supplemental limits have been met.

10. Release property.

The development of authorized release limits (Step 4) requires a dose assessment
and cost analysis to compare the costs and risks associated with multiple disposition
alternatives in accordance with the ALARA principle. With P2Pro(RSM), the user
creates the alternatives for consideration by using a combination of six distinct modules:
Surveying & Volume Reduction, Decontamination, Recycle (Metal Melt),
Transportation, Reuse, and Burial. Each alternative may involve one or more of the six
modules. As an example, a user could compare the risks and costs of direct disposal
with those of decontamination and recycle.

When the pertinent information for the non-real property has been entered into the
database and the alternatives under consideration have been assembled, P2Pro(RSM)
estimates the costs and risks for each alternative and provides the user with the results.
The physical and radiological characteristics, combined with the results of the dose and
cost assessment for each alternative analyzed, can be printed and attached to the
application submitted to the DOE Operations Office for approval.

This chapter will provide the information for installing and running P2Pro(RSM).
Each of the first 5 steps of the 10-step authorized release process are described, and an
example of the interface for each step of the process is provided. Specific equations
used for the dose and cost assessments are provided in Chapter 3, and a sample problem
is provided in the Appendix.

2.1 Program Installation

The P2Pro(RSM) management tool is available on 1.44-MB, 3.5-in. diskettes. The
protocol is a self-installing program that runs under Microsoft Windows 3.1 or later. The




software requires a 80486 processor or higher (a Pentium series processor is
recommended). To install P2Pro(RSM) in Windows 95 or 98, the user inserts disk 1 and
presses the “Start” button, chooses “Run,” and types a:\setup. For Windows 3., the file
menu must be chosen and the “Run” option selected from the Windows Program
Manager. When the installation is complete, a P2Pro(RSM) icon will appear inside the
P2Pro(RSM) program group.

2.2 Running P2Pro(RSM)

The P2Pro(RSM) management tool is fully Windows compatible and allows data
entry, scenario selection, text results display, and file opening and saving in a user-
friendly environment. The program was designed to run in a fashion similar to a “setup
wizard” program to guide the user through the authorized release process. Double-
clicking on the P2Pro(RSM) icon (option) will start the program. The first screen
provides information about the version of the software.

After the “About” screen has been closed, the program begins, and the user is
prompted with a screen asking whether a new authorized release limit is going to be
derived or whether an older file is going to be opened. If a new limit is to be derived, the
user clicks on the “Derive a new authorized release limit” button and designates a file
name for the new case. A new file name can contain a maximum of 25 characters,
including spaces.

If the user clicks on the “Open an existing authorized release limit” button and
proceeds to click on the “Continue” button, a list of existing files will be displayed from
which the user can select. Figure 2.1 shows the initial user input screens.

P2Pro(RSM) takes the user through the first 5 steps (i.e., through “Compile and
Submit Application to DOE”) of the 10-step authorized release process. As the user goes
through each process, a status bar is displayed at the top of the screen showing how far
the user has progressed.

2.2.1 Step 1: Describe the Property — Physical Description

After the user chooses either to edit an existing file or create a new authorized
release limit, the first step of the authorized release process is initiated. The user selects
the non-real property category that best fits the material. Under the main category,
subcategories are provided to further characterize and describe the property.
Descriptions with examples are provided for each subcategory. A default surface-to-
mass ratio (see Chapter 3) is also shown; the user should modify this value if material-
specific information is available. After the material subcategory has been selected, the
total amount (mass) of non-real property proposed for authorized release must be
entered. The amount can either be in metric tons or kilograms. When the user has
finished entering the data, the “Next” button should be pressed to proceed to the
following screen. Figure 2.2 is an example of the physical characterization screen.
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Figure 2.1 Project Name/Project Retrieval Screens

2,2.2 Step 1: Describe the Property — Radiological Properties

After the physical description of the non-real property has been entered into
P2Pro(RSM), radiological properties of the material are entered. The initial radionuclide
property window (Figure 2.3) is a summary window that shows the radionuclide
contamination levels for the non-real property. If this is a new file, this window will not
contain any data. The user may add or modify the radionuclide contaminants by clicking
on the “Add Radionuclide” button. This action will open a window that allows the user
to add or modify radionuclide contaminants, as shown in Figure 2.4.

B
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Figure 2.2 Physical Characterization and Description Window
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Figure 2.3 Main Radionuclide Contamination Window
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Figure 2.4 Radionuclide Contaminant Data Entry Window

Initially, the user specifies whether the non-real property is surface or
volumetrically contaminated by clicking on the appropriate radio button. This selection,
combined with the material description, will determine which decontamination methods
(if any) are available later in the program. After selecting the contamination type, the
user specifies whether the contaminant concentration values are in standard or SI units.
The user then can select the applicable radionuclides from the scroll list. Clicking on the
radionuclide will highlight it in the list, and the user can then enter the concentration for
each radionuclide.

For volumetrically contaminated non-real property, average and maximum
concentrations are entered for each radionuclide. This procedure enables the program to
estimate a range of doses from the disposition of the non-real property. For surface-
contaminated non-real property, the user must enter the average, maximum, and
removable concentrations that correspond to surface release limits provided in DOE
Order 5400.5.

After the concentrations have been entered, the user clicks the “Add” button to add
the radionuclide to the selection list. After completing radionuclide data entry, the user
must click the “Continue” button to return to the main radiological history screen. The
user should then click the “Forward” button to continue through the authorized release
process.
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2.2.3 Step 2: Do Release Limits Exist? / Step 3: Define
Release Limits

When the radionuclide contaminants have been entered into P2Pro(RSM), the
program checks the contamination levels against existing release limits, provided that
release limits already exist. Currently, no guidelines are available for volumetrically
contaminated non-real property. If this situation is confronted, the user automatically
proceeds to Step 4, “Develop authorized or supplemental limits using ALARA.”

For surface-contaminated non-real property, the entered radionuclide concentrations
are checked against the surface activity guidelines in DOE Order 5400.5. A
computerized version of the table is provided in P2Pro(RSM) and is shown in Figure 2.5.
The figure shows four radionuclide groups and three guidelines for each group, which
correspond to the average, maximum, and removable concentration limits. The surface
activities for each radionuclide are summed by grbup and concentration level. If the
group guideline is exceeded for a specific concentration level, then the corresponding
concentration level is colored red. In a similar manner, if the guideline is not exceeded,
the concentration level is colored green. Finally, if the concentration level is equal to the
guideline, the corresponding concentration level is colored yellow. The user must click
the “Forward” button to continue through the authorized release process.
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Figure 2.5 Surface Activity Free-Release Guidelines
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Even if the contamination levels of the non-real property are below the guidelines in
DOE Order 5400.5, the property cannot be free released without an ALARA analysis.
Therefore, the activity levels in the Surface Activity Guideline table should not be
treated as existing authorized limits until ALARA process requirements have been
fulfilled. To fulfill the requirements of DOE Order 5400.5, the user must proceed to the
ALARA analysis section by clicking the “Perform ALARA Analysis” button.

2.2.4 Step 4: Develop Authorized or Supplemental Limits
Using ALARA

The authorized release limits are developed on the basis of the results of a dose
assessment to ensure that radiological doses to members of the general public are kept
“as low as reasonably achievable” or ALARA. With P2Pro(RSM), the ALARA analysis
is conducted by constructing a set of disposition alternatives and evaluating the
associated doses and costs for each alternative. The user assembles an alternative by
selecting distinct modules for analysis. Each alternative may involve the use of one or
more of the six modules: Surveying & Volume Reduction, Decontamination, Recycle
(Metal Melt), Transportation, Reuse, and Burial. Figure 2.6 shows the three alternatives
for the disposition of scrap metal in the main ALARA analysis window.

When the ALARA analysis is first started, the user must enter the name of the
alternative to be analyzed. The user may enter more detailed information in the
description section. After the name and description have been entered, the user must
click the “Add” button to add that alternative to the list of alternatives and to proceed to
the next set of windows to select the modules for use.

To edit or revise a previously constructed alternative, the user may select any
alternative from the alternative list, shown in the bottom of Figure 2.6, and click the
“Edit” button. The user must then provide a revised name and description for the
alternative, after which the “Revise” button must be pressed to continue revising the
alternative. The user may choose to remove an alternative from consideration by
pressing the “Remove” button. All information pertaining to that alternative will then be
removed from the program. After all alternatives have been constructed, the user can
click on the “Results” button to view the results of the ALARA analysis.

After the “Add” (or “Revise”) button has been pressed, the user moves to a window
that displays the array of six modules used to build the alternative. The user may select
the scenario or scenarios that best match the alternative that is under consideration by
clicking on the check box next to the module. For example, if the user wants to estimate
the costs and risks associated with a free release alternative, the Survey & Volume
Reduction and Recycle alternatives would be selected. After all appropriate modules
have been selected, the user continues construction of the alternative by clicking on the
“Forward” button. Figure 2.7 is an example of the module selection screen.
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Figure 2.6 ALARA Analysis Setup Window
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Figure 2.7 Module Selection Window
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2.2.4.1 Step 4: Module 1 — Surveying & Volume Reduction

The Surveying & Volume Reduction Module estimates the cost assqciated with
surveying the non-real property prior to release, reuse, or burial. A descﬁption of the
methodology for estimating the associated costs is shown in Section 3.4.4.1. An
example of the Surveying & Volume Reduction Module is shown in Figure 2.8. To
select the scenarios, the user clicks on the check boxes or radio buttons appropriate for
the alternative under consideration. When the user selects particular scenarios, key
parameters can be edited. For example, if the user selects the radio button indicating that
the non-real property will be volume reduced (default case), a text box appears so that
the user can enter data pertaining to the volume reduction waste generation rate. Other
parameters that the user can enter in the Surveying & Volume Reduction Module include
the packaging density and the packaging waste generation rate. To include the price of
the shipping containers in the cost estimate, the user must click on the check box
“Include the price of the SeaLand/B25 boxes in cost estimate.” When all data for the
Surveying & Volume Reduction Module have been entered, the user clicks the
“Forward” button to proceed to the next module or to return to the ALARA analysis
window.

2.2.4.2 Step 4: Module 2 — Decontamination

The Decontamination Module is used when the non-real property undergoes
decontamination prior to free release, reuse, or disposal. An example of the
Decontamination Module data entry window is shown in Figure 2.9. The
decontamination categories available for use are based in part on the material and
contamination type. The methodology used for estimating the costs associated with
decontamination are presented in Section 3.4.4.2. The user selects a decontamination
category by clicking on the list box under “Decontamination Category.” A listing of
decontamination subcategories is presented in a list box under “Decontamination Sub-
Category.” For example, if the user wants to analyze the decontamination of a piece of
surface-contaminated non-real property by abrasive blasting, multiple abrasive blasting
types are available as subcategories. When the user selects a decontamination
subcategory, default parameters appropriate for that decontamination method are
presented in the text boxes. The parameters include the decontamination factor, material
throughput, process cost, secondary waste generation, and secondary waste burial cost.
If process-specific parameter values are available, the user may change the parameters by
selecting the check box above the parameters. More than one decontamination method
can be entered; for example, the user may want to consider abrasive blasting after water
washing. When all the data have been entered for the Decontamination Module, the user
must click the “Forward” button to proceed to the next module or to return to the
ALARA analysis window.

2.2.4.3 Step 4: Module 3 — Recycle (Metal Melt)

The Recycle (Metal Melt) Module is used when the non-real property is to undergo
a metal melt before free release. Examples of the Recycle (Metal Melt) windows are

15




16

Step-4: Develop Release Limits-Surveying and Yolume R'educﬁ
Surveyng
1. Chent alihet epply
7 The HorrBiea® propody wil b suvayed pior 1o refeae, reuse of burial
W Include anaganen azbhvides i the oo Bibmate, [¥[56c00

¥ inclde DA Qually Assurance] astivities millor cost estimate

L
; ?& Total Surveyng Cest [§57 566,84

- Youree Redution
N 1 Infoste  the NenRes! piopetly is volume redused priss lo talezse of builal

© MenRod Propety wil be volume ieduced paot to transpmt

i
~szsih. AT
- I

N .
2™ T Include te prce of the Sealand/ B25 boxes incost estmate.

~ Pachagng Densly |20 oA
i Fatkagng wetle geonerstion 12te |70 Ivton

A B e ]

Packagng Lost [s55.586.25
praiudes bunal ceste of peskaging and volume red sclion wastes] Eorvard >
JAASI04

Figure 2.8 Surveying & Volume Reduction Data Entry Window
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Figure 2.9 Decontamination Data Entry Window
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shown in Figure 2.10. The first metal melt window consists of an array of check boxes
that describe the scenarios and end-use products for consideration. The methodology for
estimating the dose associated with each scenario or product is provided in

Section 3.4.4.3. By default, all scenarios and products are considered. The user can
deselect or reselect a specific process scenario or end-use product by clicking on the
check box next to its name. If a check appears, then the dose associated with that
particular scenario or product will be estimated. After the appropriate scenarios and
products have been selected, the user must press the “More” button. The second metal
melt window contains the key parameters for estimating the doses and costs for the
Recycle (Metal Melt) Module. Default partitioning factors are provided for each
radionuclide. If site-specific radionuclide partitioning factors are available, the user may
replace the default values by clicking on the radionuclide in the list box and then clicking
the “Edit” button. The user replaces the partitioning factors by typing the new values
into the text box and clicking on the “Accept” button. If the user wants to return to the
default values, the “Default” button should be pressed to load the default radionuclide
partitioning factors into the database.

Similarly, the user may edit the selling price for the non-real property by checking
the box “Check to edit the value of the non-real property.” At this point, the user may
either proceed to the next module (or return to the main ALARA analysis widow) by
clicking on the “Forward” button, or return to the first Recycle (Metal Melt) Module
screen by selecting the “Backward” button.

2.2.4.4 Step 4: Module 4 — Transportation

The Transportation Module data entry window is used to estimate the material
transport costs for an alternative. An example of the Transportation Module data entry
window is shown in Figure 2.11. The module estimates costs for transporting the non-
real property, packaging and volume reduction wastes (if applicable), and secondary
waste from decontamination (if applicable). The methodology for estimating these costs
is provided in Section 3.4.4.4. The user selects one of the three items by clicking on that
item in the list box. The user may alter the transportation mode, the distance traveled,
and the number of shipments. The transportation mode can be altered by clicking on the
button next to the desired mode. The distance traveled can be altered by clicking on the
text box and modifying the distance. The number of shipments can be altered by
selecting the radio button “Enter number of shipments.” By default, the number of
shipments is estimated on the basis of the total amount of non-real property. The
estimated transportation cost for the selected item is displayed in the text box located at
the bottom of the window. When all data for the Transportation Module have been
entered, the user must click the “Forward” button to proceed to the next module or to
return to the ALARA analysis window.
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Step 4: Develop Release Limits-Transportation
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Figure 2.11 Transportation Data Entry Window

2.2.4.5 Step 4: Module 5 — Reuse

The Reuse Module is used to perform a dose assessment for the reuse of non-real
property. The only user input required is selecting the item for reuse. Once the item has
been selected from the list box, the user must press the “Forward” button to proceed to
the next module or to return to the ALARA analysis window. An example of the Reuse
Module data entry window is shown in Figure 2.12, and the methodology for estimating
the dose to members of the public from reuse is provided in Section 3.4.4.5.

2.2.4.6 Step 4: Module 6 — Burial

The Burial Module is only used when the alternative under consideration is disposal
or burial of the non-real property. The only parameter that can be entered is the unit cost
for disposal. A default value of $45 /ft’ is provided by P2Pro(RSM) (Warren et al.
1995). This value may by overwritten by selecting the checkbox “Check to enter unit
burial cost ($/ft>).” An example of the Burial Module data entry window is shown in
Figure 2.13. The methodology for estimating the dose to an individual and the
associated costs for burial are provided in Section 3.4.4.6.

19




20

Y Select the material forizuse from tne list

Selecied materielfor Reuss

}( Building Reuse I Delete l

Fowad >

JAAS921
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Figure 2,13 Burial Data Entry Window



2.2.5 Step 5: Compile and Submit Application for DOE Operations
Office Approval

After all of the data have been entered into each module selected, the user is
returned to the main ALARA analysis window. At this point, the user may enter
additional alternatives or view the results of the ALARA analysis just conducted. To
view the results of the ALARA analysis, the user must click the “Results” button shown
in Figure 2.6.

After the user presses the “Results” button in the main ALARA analysis window,
P2Pro(RSM) sorts and displays the results for each alternative. Figure 2.14 is an
example of the dose assessment summary window. 