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three workbooks included in the enclosed deliverable.

SC&A will be prepared to provide the Board with a summary of the enclosed report at the upcoming full
Board meeting in Washington, DC, and begin the issues-closeout process, as directed by the working
group. | would like to point out that the vast majority of the reviews are favorable, and | believe the
closeout process should be able to proceed expeditiously.
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EXECUTIVE SUMMARY

Under the Energy Employees Occupational 11Iness Compensation Program Act (EEOICPA) and
Title 42, Part 82, Methods for Radiation Dose Reconstruction Under the Energy Employees
Occupational 1lIness Compensation Program Act of 2000, of the Code of Federal Regulations
(42 CFR Part 82), the Advisory Board on Radiation and Worker Health is mandated to conduct
an independent review of the methods and procedures used by the National Institute of
Occupational Safety and Health (NIOSH) and its contractors for dose reconstruction.

As contractor to the Advisory Board on Radiation and Worker Health (Advisory Board or
Board), S. Cohen & Associates (SC&A) has been charged under Task 3 to support the Advisory
Board in this effort by completing the following three work products:

(1) Develop a Formal Review Protocol for the Evaluation of Procedures Used in Dose
Reconstruction: The purpose of areview protocol isto ensure a structured and
systematic review process that determines whether procedures are consistent with the
philosophy, intent, and/or statutory directives cited in EEOICPA, and comply with the
general requirements, methods, and guidance provided in 42 CFR Part 82.

In behalf of the first work product, SC& A submitted a report entitled, A Protocol for the
Review of Procedures and Methods Employed by NIOSH for Dose Reconstruction, which
was approved by the Advisory Board in April 2004.

(2) Conduct a Critical Review of M ethods and Procedures Used by NIOSH for Dose
Reconstruction: Under Modifications Nos. 2 through 5 (initially authorized on June 24,
2004), the Advisory Board approved SC& A’ s proposal of work to perform areview of a
total of 33 procedural documents that included implementation guidelines, procedures,
technical information bulletins (TI1Bs), and plans. This review was completed and a draft
report delivered to NIOSH and the Advisory Board on January 17, 2005, entitled Task 3:
The Review of NIOSH/ORAUT Procedures and Methods Used for Dose Reconstruction,
SCA-TR-Task3, Rev 0, Final Draft, January 17, 2005. This document and its findings
are the subject of an issues resolution process that is currently underway under the
direction of an Advisory Board working group.

(3) Conduct a Supplemental Critical Review of M ethods and Procedures Used by
NIOSH for Dose Reconstruction: Under Modification No. 6 (authorized on August 30,
2005), NIOSH and the Advisory Board authorized SC& A to proceed with the scope of
work delineated in SC& A’ s proposal of work entitled Task Order 3 Proposal for FY
2006, Review Dose Reconstruction Procedures and Methods, dated August 16, 2005.
Modification No. 6 adds an additional set of 32 OCAS and ORAU procedures and
13 generic workbooks to the review process, and provides the resources and mandate to
continue with the issues resolution process that was initiated in FY 2005 to address the
findings provided in our January 17, 2005, report cited above. The draft work product
presented herein is provided in partial fulfillment of Modification No. 6 to this work
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assignment, in that it is limited to the review of the supplemental set of 32" procedures
listed in SC&A’s August 16, 2005, proposal of work.

SUMMARY FINDINGS

The 32 documentsidentified to SC& A for review represent a sizeable body of written text that
embraces awide array of complex topics and clearly reflects an intense effort by many
individuals who are regarded as scientific expertsin their fields. These documents were created
in 2004 and 2005 by the Office of Compensation Analysis and Support (OCAS) and the Oak
Ridge Associated Universities Team (ORAUT), and reflect a maturation of the dose
reconstruction program that began in 2000, and the first set of guidelinesissued in 2002. Unlike
our previous Task 3 procedures review report issued in January 2005, this report reveals an
integration of the generic OCAS and ORAUT guidelines with the site profiles to the extent
feasible. We believe this aspect of the guidelines will help to avoid inconsistencies between the
procedures and the site profiles.

It is equally important to note that some of the 32 documents have been revised and are likely to
be revised in the future, due to the fact that these documents are regarded as “living documents.”
The need for living documents, as explained to SC&A by NIOSH, reflects the urgent demand for
NIOSH to begin the adjudication of claims by a progressive selection process that started with
claims requiring the least amount of procedural guidance and data. Future, more complex dose
reconstructions may, therefore, require further procedural revisions and/or the development of
additional procedures.

In brief, SC& A’ s review of the methods and procedures used for dose reconstruction must be
viewed with some caution, since these findings are not only limited to generic procedures as they
exist currently, but more importantly do not include the role of site profilesin dose
reconstruction. However, the latter issueis less of aconcern for the procedures reviewed in this
supplement because of the concerted effort made by NIOSH to cross-reference site profiles.

Anoverview of SC&A’sfindingsis given below in behalf of the seven general review objectives
identified by SC&A initsreview protocol. Due to the large number of documents and their
heterogeneous contents, some comments may not apply to all documents and, in select instances,
may only apply to one or afew procedures.

Objective 1: Determinethe Degreeto Which Procedures Support a Processthat is
Expeditious and Timely for Dose Reconstruction

A well-written procedure presents all required datain alogical, concise, unambiguous, and
prescriptive manner. Our review of this set of procedures revealed that most were concise, well
organized, and provided generally complete and unambiguous guidance. Unlike many of the
procedures we reviewed in our January 2005 report, the procedures reviewed in this report do not

! As described in subsequent sections of this report, the specific procedures reviewed herein changed over
time as it became apparent that some of the procedures originally identified for review did not require areview,
while other procedures not identified in our original proposal were identified for review or were reviewed at the
request of the Board.
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require the dose reconstructor to read through voluminous and frequently irrelevant background
information.

Objective 2: Determine Whether Procedures Provide Adequate Guidance to be Efficient in
Select Instances Where a M ore Detailed Approach to Dose Reconstruction Would Not
Affect the Outcome

SC&A understands the benefit of and endorses the need for an efficient dose reconstruction
process that, in appropriate instances, either avoids a full-blown dose reconstruction (i.e., when a
partial dose reconstruction yields a probability of causation (POC) > 50%) or ssimplifies a dose
reconstruction by means of worst-case assumptions/dose assignments for claims with alow
POC. Asin our January 2005 report, we found that a sizeable number of procedures, while
making reference to the likely or unlikely compensability of a claim, provide little or no
guidance to the dose reconstructor for prejudging a claim. However, we have come to believe
that it is not always possible to provide explicit guidance on making these judgments, and that it
is best to leave these judgments to the dose reconstructor working within a QA/QC framework
that ensures consistency in these judgments. However, we have also found that, when it was
possible to assist the dose reconstructor in making these judgments, such guidance was provided.
For example, many of the guides are highly explicit regarding the assumptions that should be
employed for reconstructing doses at specific facilities and for specific time frames. A good
exampleis ORAUT-OTIB-0033. However, for some guidelines, such as ORAUT-OTIB-0020,
Use of Coworker Dosimetry for External Dose Assignment, agreat deal of judgment is left to the
dose reconstructor.

Objective 3: Assessthe Extent to Which Procedures Account for all Potential Exposures,
and Ensurethat Resultant Doses are Complete and Based on Adequate Data in I nstances
wherethe POC isnot Evident

This objective focused on claims for which assignment of external and internal doses must be
scientifically defensible and invariably requires site-specific information relating to time-
dependent health physics practices, personnel monitoring, dosimeter and bioassay performance
criteria, etc. We found that, to alarge extent, a concerted effort was made in these procedures to
take into consideration site-specific and time-dependent factors, with appropriate cross-
references to site profiles.

Objective4: Assess Proceduresfor Providing a Consistent Approach to Dose
Reconstruction Regardless of Claimants Exposures by Time and Employment L ocations

In order for the adjudication process to be fair to claimants, the process of dose reconstruction
must attempt to remain consistent over time and space. Consistency implies that the same
procedures are applied to claims that share a high degree of commonality. SC&A’sreview of
procedures shows that, though some of the procedures tend to overlap, which presents the dose
reconstructor with multiple options, an effort was made to help the dose reconstructor navigate
his way through multiple overlapping guides. For example, ORAUT-OTIB-0033 attempts to
guide the dose reconstructor through the appropriate selection and use of ORAUT-OTIB-0002,
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-0014, and -0018. However, we uncovered some inconsistencies between the guidance provided
in ORAUT-OTIB-0023 regarding missed neutron dose and that provided in OCAS-1G-001.

Objective5: Evaluate Procedureswith Regard to Fairness and the Extent to which the
Claimant is given the Benefit of Doubt when there are Unknowns and Uncertainties
Concerning Radiation Exposures

The statutory requirement of a claimant-favorable dose reconstruction process is achieved by
(2) giving the benefit of the doubt when there are unknowns, and (2) defining uncertainties for
measured data and selecting the 99" percentile value of a Monte Carlo distribution when
determining the POC.

With few exceptions, the guidelines reviewed in this report give the benefit of the doubt to the
claimant. Some exceptions include the procedure for reconstructing occupational medical doses
where the full range of potential uncertainties are not addressed (ORAUT-PROC-61), and the
procedures for reconstructing ingestion doses (OCAS-T1B-009) where, under some
circumstances, the procedures could underestimate the dose.

Objective 6: Evaluate Procedurefor its Ability to Adequately Account for the Uncertainty
of Dose Estimates

With few exceptions, the procedures reviewed in this report adequately address uncertainties,
with the possible exception of ORAUT-PROC-61 dealing with medical x-ray exposures.

Objective 7. Assessthe Scientific and Technical Quality of Methods and Guidance
Contained in Proceduresto ensurethat they reflect the Proper Balance Between Current/
Consensus Scientific M ethods and Dose Reconstruction Efficiency

The seventh and final review objective not only assessed the scientific credibility of procedural
methods, but also the EEOICPA directive that the methods and procedures must achieve a
balance between technical precision and dose reconstruction efficiency. Some of the areas where
we identified technical inadequacies include the methods used to (1) derive ingestion doses,

(2) quantify uncertainty in deriving medical x-ray exposure, (3) address exposure to non-
penetrating radiation, (4) adjust film badge readings for glovebox workers, and (5) derive
neutron doses associated with apha,n reactions. These deficiencies were found to be minor,
however, and most of our independent technical evaluations found the methodologiesto be
scientifically correct.

TablesES-1 and ES-2 present aroll-up of the findings of the results of SC&A’s review of the 19
procedures dealing with internal and external dosimetry and the 11 procedures dealing with
quality assurance issues. Asindicated by the number of “fives’ that were assigned to individual
criteria, it is evident that most procedures received very high scores. However, there are afew
procedures that were assigned a “one” for some of the criteria that should be mentioned, as
follows:
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e Inthereview of ORAUT-OTIB-0020 (Use of Coworker Dosimetry Data for External
Dose Assignment, Table 2.3.1), item No. 4.1 was assigned a score of 1, indicating that
the procedure does not support a prescriptive approach to dose reconstruction. The
reason for the low score for thisitem is that the procedure directs the dose reconstructor
to make a quantitative determination of what corresponds to “reasonable” upper
exposures that the unmonitored person may have received. Such an approach requires
considerable judgment and is not considered prescriptive.

e Inthereview of ORAUT-OTIB-0017 (Interpretation of Dosimetry Data for Assignment
of Shallow Dose, Table 2.5.1), item No. 2.1 does not provide adequate guidance for
identifying a potentially high probability of causation as part of an initial dose evaluation
of aclaim. The concern is that in many circumstances, a negative reading on afilm badge
isnot areliableindicator that a person has not experienced localized skin exposures due
to either localized contamination of the skin or exposure to a beta source located at some
distance from the location of the dosimeter. Beta dosimetry is useful when it revealsa
positive result, but a negative result does not necessarily mean that the individual
experienced no localized beta exposure.

e Inthereview of ORAUT-OTIB-0024 (Estimation of Neutron Dose Rates from Alpha-
Neutron Reactions in Uranium and Thorium Compounds, Table 2.6-1), items No. 2.1,
5.1, 5.2, and 5.3 (all dealing with claimant favorability) were assigned a score of 1,
because the procedure neglects the neutron contribution to dose due to fissioning. In
addition, item 7.3 was assigned a score of 1 because the fundamental methodologies used
to derive the neutron flux associated with apha,n reactions are technically deficient.

With regard to the quality assurance procedures reviewed in this report, Table ES-2 indicates that
afew items were assigned a score of “no.” In these circumstances, the procedures could have
done a better job in establishing the overall quality assurance framework within which the given
procedure applies. In addition, there were a number of places where the procedures were not
properly labeled with regard to document number, revision number, etc.
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Table ES-1. Roll-up of Findings of the Review of the 6 External and
13 Internal Dosimetry Procedures

No. | Description of Objective |5 | 4 [ 3] 2] 1 ][NA

1.0 | Determinethe degreeto which the procedure supports a processthat is expeditious and
timely for dose reconstruction.

1.1 | Isthe procedure writtenin astylethat isclear and 16 3
unambiguous?

1.2 | Isthe procedure written in a manner that presents the

. . 16 1 2
datain alogical sequence?

1.3 | Isthe procedure complete in terms of required data
(i.e., does not reference other sources that are needed 15 1 1 1 1
for additional data)?

1.4 | Isthe procedure consistent with al other procedures
that are part of the hierarchy of procedures employed 16 1 1 1
by NIOSH for dose reconstruction?

15 | Isthe procedure sufficiently prescriptive in order to
minimize the need for subjective decisions and data 12 5 1 1
interpretation?

2.0 | Determinewhether the procedure provides adequate guidanceto be efficient in instances
where a mor e detailed approach to dose reconstruction would not affect the outcome.

2.1 | Doesthe procedure provide adequate guidance for
identifying a potentially high probability of causationas | 11 2 1 2 3
part of an initial dose evaluation of aclaim?

2.2 | Conversdly, for claims with suspected cumulative low
doses, does the procedure provide clear guidancein 12 1 6
defining worst-case assumptions?

3.0 | Assessthe extent to which the procedure accountsfor all potential exposuresand ensures
that resultant doses are complete and based on adequate data in instances where the POC is
not evidently clear.

3.1 | Assessquality of data sought via interview:

3.1.1 | Isscopeof information sufficiently comprehensive? 19

3.1.2 | Istheinterview process sufficiently flexible to permit 19

unforeseen lines of inquiry?

3.1.3 | Doestheinterview process demonstrate objectivity, 19

andisit free of bias?

3.1.4 | Istheinterview process sensitive to the claimant? 19

3.1.5| Doestheinterview process protect information as 19

required under the Privacy Act?

3.2 | Assesswhether the procedure adequately addresses
generic aswell as site-specific data pertaining to:

321 Personal dosimeters (e.g., film, TLD, PICs) 4 15

3.2.2 | Invivo/in vitro bioassays 8 11

3.23 | Missing dosimetry data 10 1 8

3.2.4 | Unmonitored periods of exposure 9 1 1 8
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No. | Description of Objective |5 | 4 [ 3] 2] 1 [NA

4.0 | Assessprocedurefor providing a consistent approach to dose reconstruction regar dless of
claimants exposures by time and employment locations.

4.1 | Doesthe procedure support a prescriptive approach to
) 16 1 1 1
dose reconstruction?

4.2 | Doesthe procedure adhere to the hierarchical process

asdefined in 42 CFR 82.2? 15 2 1 1

5.0 | Evaluate procedurewith regard to fairness and giving the benefit of the doubt to the

claimant.

51 Is_thg procedure claimant favorable in instances of 11 1 3 1 3
missing data?

5.2 | Isthe procedure claimant favorable in instances of 11 1 4 1 2
unknown parameters affecting dose estimates?

5.3 | Isthe procedure claimant favorable in instances where 10 1 3 1 4

claimant was not monitored?

6.0 | Evaluate procedurefor itsability to adequately account for the uncertainty of dose
estimates.

6.1 | Does the procedure provide adequate guidance for
selecting the types of probability distributions (i.e., 12 1 6
normal, lognormal)?

6.2 | Doesthe procedure give appropriate guidance in the

use of random sampling in developing afina 7 12
distribution?

7.0 | Assessprocedurefor striking a balance between the need for technical precision and process
efficiency.

7.1 | Doesthe procedure require levels of detail that can 17 2
reasonably be accounted for by the dose reconstructor?

7.2 | Doesthe procedure avoid levels of detail that have only
limited significance to the final dose estimate and its 17 1 1

POC?

7.3 | Doesthe procedure employ scientifically valid
protocols for reconstructing doses?
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Table ES-2. Roll-up of the Findings of the Review of the 11 Quality Assurance Procedures

No. Question ‘ Yes No ‘ N/A

1.0 | Quality Assurance Program Plan (QAPP)

11 Have the organizations originating the procedures and related
documents established a QA program appearing in a Quality
Assurance Program Plan (QAPP), and do the implementing 11
documents reflect higher-level regulatory and project
requirements and nuclear industry good practices?

1.2 | When more than one organization is involved in the execution
of activities, are the responsibilities and authorities of each

organization clearly established in the QAPP to the extent 11
necessary to smoothly perform the activities?

13 Does the QAPP identify the management position responsible

for QA development, implementation, assessment, and 11

improvement?
1.3.1 | Arethere adequate procedures for assuring that personnel

performing project tasks have proper levels of experience and 11

education?
1.4 | Arethere adequate procedures for training of project personnel? 11
1.4.1 | Have staff training requirements been identified? 11
1.4.2 | Has staff received general orientation training? 11
1.4.3 | Has staff received training in the requirements of the Privacy

Act of 1974 and the Freedom of Information Act? 11
1.4.4 | Has staff received training in the provisions of the QAPP? 11
1.4.5 | Isamaster record of staff training maintained in project files? 11

15 | Arethere adequate procedures for Management and QA
surveillance, inspection, and audit of work products and 11
processes to achieve continuous quality improvement?

1.6 | Do procedures provide for adequate corrective action for
identified deficiencies and non-conformances in work products 11
and processes?

17 Is there an adequate procedure for the maintenance of project
QA recordsin identifiable, legible, and retrievable condition? 11

1.8 | Arethere procedures covering al work activities of the project? 1 10




Effective Date: Revision No. Document No. Page No.
Draft — June 8, 2006 0 SCA-TR-TASK3 Supplement 1 17 of 194
No. Question Yes ‘ No ‘ N/A
2.0 |Individual Proceduresand Documents
21 Isthe procedure or document properly identified by title,
document number, revision number, and date? 1
22 Do the title, document number, revision number, page number, 11
and date appear on each page?
23 Has the procedure been reviewed and approved by an
independent reviewer familiar with the subject matter? 1
2.4 | Doesthe procedure or document include arevision log showing
revision number, date, and brief description? 1
25 | Arerevisionsclearly indicated on affected pages? 1 2 8
2.6 | Areall abbreviations, acronyms, and technical terms, which
may not be generally known by the average reader, adequately 11
defined in the text or in a separate section?
2.7 | Areadl scientific and engineering constants, values, equations,

and assumptions, which may not be known by the average
reader, clearly presented and referenced?

11
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1.0 INTRODUCTION
1.1 STATEMENT OF PURPOSE

The purpose of this draft report isto assist the Advisory Board on Radiation and Worker Health
(Advisory Board or Board) in fulfilling its mandate to review the methods and procedures used
by the National Institute of Occupational Safety and Health (NIOSH) and its contractorsin the
performance of dose reconstruction, as directed by the Energy Employees Occupational 11Iness
Compensation Program Act (EEOICPA) and Title 42, Part 82, Methods for Radiation Dose
Reconstruction Under the Energy Employees Occupational I11ness Compensation Program Act
of 2000 of the Code of Federal Regulations (42 CFR Part 82).

Specifically, Section B of 42 CFR Part 82 Final Rule identifies the following statutory
requirement:

... The Advisory Board on Radiation and Worker Health to independently review
the methods established by this rule and to verify a reasonable sample of dose
reconstructions established under these methods. [Emphasis added.]

Section P of 42 CFR Part 82 Fina Rule restates this requirement, but further directs the Advisory
Board to identify those procedures that are to be reviewed by the Advisory Board, as stated in
the following:

As described above under the discussion of statutory provisions related to the
rule, EEOICPA requires the Advisory Board to conduct an independent review of
a sample of NIOSH dose reconstructions. 42 U.S.C. 7348 n(d). Sincethisreview
is specified to be independent, the Advisory Board, rather than HHS, must
determine the procedures for the Advisory Board' s review of NIOSH dose
reconstructions. Moreover, thislevel of autonomy isimportant for the credibility
of the review. [Emphasis added.]

1.2 IDENTIFICATION OF PROCEDURES SUBJECT TO REVIEW

In its proposal of work dated August 16, 2005, which was approved by NIOSH and the Advisory
Board in Modification No. 6, dated August 30, 2005, SC&A identified alist of OCAS/ORAUT
dose reconstruction-related procedures, technical information bulletins (TIBs), and workbooks
for review. That list included 7 OCAS documents, 13 ORAU Team procedures, 12 ORAU Team
TIBs, and 13 complex-wide workbooks. Thislist was obtained from ORAU’s Controlled
Document list that was on the web as of August 3, 2005. As acknowledged in our August 16,
2005, proposal of work, these lists of documents and workbooks are continually being revised
and expanded. In appreciation of the fluid nature of the various procedures and other toolsin use
by OCAS and ORAU, such as workbooks, Table 1 presents a complete list of all documents and
workbooks that were on ORAU’s Controlled Document list as of December 7, 2005. The
documents designated as “authorized for review” are within SC& A’ s scope of work for this
assignment. Some of the documents are designated as “authorized for review under Task 1.”
These documents are currently authorized for review in FY 2006, but are being reviewed under
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Task Order 1. Some documents are designated as “ previously reviewed.” These documents
have aready been reviewed, and the review reports have aready been delivered to NIOSH and
the Advisory Board under this work assignment or other work assignmentsin FY 2005. Some
documents are designated as “ out of scope.” This meansthat SC& A has not yet been requested
to perform areview of those documents. In addition, documents highlighted in yellow identify
procedures that (1) SC& A recommends for review as replacements for other procedures that, on
close inspection, require no reviews, or (2) areincluded in the list requiring review as aresult of
direction provided by the Advisory Board at the meeting held in Oak Ridge, Tennessee, on
January 24-26, 2006. These include the latest revisions of ORAUT-OTIB-0004 and ORAUT-

PROC-0092.
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1.2.1 OCASProcedures

The following are the OCAS procedures authorized for review. Nore that some of the
procedures were deleted from consideration and replaced with other procedures.

OCAS-COT-0007: OCAS Asessment Report: Efficiency of the Dose Reconstruction Process,
Rev. 00, July 20, 2004 (deleted and replaced)

This report presents the results of an assessment of the performance of ORAU with respect to the
efficiency of the dose reconstruction process. This document was deleted from the list of
documents for review by SC& A because it is not within the intended scope of work for Task
Order 3. Thereview of this report was replaced with areview of Guidance on Wound Modeling
for Internal Dose Reconstruction, ORAUT-OTIB-021, Rev. 00, November 18, 2005, whichis
described below.

OCAS-PR-004: Internal Proceduresfor the Evaluation of Special Exposure Cohort
Petitions, Rev. 00, September 23, 2004 (deleted and replaced)

This document sets forth NIOSH’ s procedures for evaluating Special Exposure Cohort (SEC)
petitions in accordance with the requirements of the EEOICPA and its implementation regulation
as set forthin 42 CFR part 83. This NIOSH procedure is not reviewed in this SC& A report
because it was reviewed as part of SC& A Task 5. SC&A’s draft review of thisNIOSH
procedure was delivered to NIOSH and the Advisory Board on November 23, 2005. The draft
report is entitled Review of NIOSH/ORAU Special Exposure Cohort Evaluation Procedures,
Task 5, Subtask 1, SCA-TR-TASK5-0001, November 23, 2005.

The review of OCAS-PR-004 was replaced with the review of ORAUT-PROC-0060, External
On-Ste Ambient Dose Reconstruction, Rev. 00, March 7, 2005. This ORAU Team procedure
provides direction to dose reconstructors on how to reconstruct external onsite ambient dosesto
workers.

OCAS-PR-005: Conduct of Assessments, Rev. 00, December 3, 2004

This procedure provides guidance to OCAS personnel involved in the assessments of the
performance of contractor, contractor personnel, and self-assessmentsin all matters related to
NIOSH’ s scope of reponsibility under the EEOICPA. It ispart of the quality assurance and
quality control procedures employed by NIOSH.

OCAS-PR-007: Dose Reconstruction Review, Rev. 01, April 18, 2005

This procedure provides guidance to OCAS personnel involved in the assessments of the
performance of contractor, contractor personnel, and self-assessments in matters specifically
related to dose reconstruction under 42 CFR Part 82. It is part of the quality assurance and
quality control procedures employed by NIOSH.
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OCAS-TIB-009: Estimation of Ingestion Intakes, Rev. 00, April 13, 2004

This TIB provides guidance to be used for estimating intakes of radioactive material through
inadvertent ingestion of paticulate material that may be deposited directly onto food items and
drinks or onto work-area surfaces and inadvertently ingested by hand-to-mouth behaviors. It
does not address the ingestion of material that is deposited in the upper respiratory tract from
inhalation and then ingested due to muco-ciliary clearance. That mode of “ingestion” is
evaluated as part of the inhahation dosimetry protocols incorporated into IMBA.

OCAS-TIB-010: Special Dose Reconstruction Consideration for Glovebox Workers, Rev. 01,
May 18, 2005

This TIB provides guidance on performing minimum and maximum dose cal culations for
workers that may have experienced external exposures while working in the vicinity of a
glovebox (or dry box, asit was referred to in the early years). Procedures for performing
realistic dose estimates for this exposure scenario are (or will be) provided in a separate
guideline.

OCAS-TIB-011: Lung Dose Conversion Factor for Thoron WLM, Rev. 01, April 15, 2005

This TIB provides the dose conversion factors for calculating lung dose from radon-220 decay
products in working-level months (WLMs). The guide was prepared because, though
considerable guidance has been developed for estimating the doses to lungs from radon progeny,
expressed in working levels (WL), less attention has been given to guidance on deriving
exposures to thoron progeny, the concentrations of which are also often expressed in terms of
WL. However, the lung dose rate per WL of radon progeny is different than the lung dose rate
per WL of thoron progeny. This guide presents a method for converting thoron progeny
exposure expressed in units of WL to lung dose rate.

1.2.2 ORAU Team Technical Information Bulletins

ORAUT-OTIB-0004: Estimating the Maximum Plausible Dose to Workers at Atomic
Weapons Employers Facilities, Rev 03, PC-1, November 18, 2005 (authorized for review at
the January 26, 2006, Boar d meeting)

The stated purpose of this document “is to provide guidance for estimating the maximum
plausible dose at Atomic Weapons Employers (AWES). This document may also be used to
estimate doses at Department of Energy facilities when exposures would be adequately estimated
by the methods in this document... This document describes an efficiency process that may be
used to expedite the processing of claims requiring dose reconstruction under the EEOICPA.”

ORAUT-OTIB-0011: Tritium Calculated and Missed Dose Estimates, Rev. 00, June 29, 2004

This OTIB provides a method for estimating the effective dose from tritium in the body from
urine data, where a complete set of urine data may not be available and extrapol ation methods
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are required to fill in the missing dose, taking into consideration the minimum detectable activity
(MDA) of the urinalysis.

ORAUT-OTIB-0012: Monte Carlo Methods for Dose Uncertainty Calculations, Rev. 00,
February 14, 2005

This OTIB presents an efficiency method applied to Monte Carlo methods, which yield best-
estimate organ doses. |mplementation of this method allows the generation of site-specific
reference tables for use in best-estimate dose reconstructions without requiring individual Monte
Carlo simulations.

ORAUT-OTIB-0014: Assessment of Environmental I nternal Doses for Employees Not
Exposed to Airborne Radionuclides, Rev. 00, June 22, 2004

This OTIB provides guidance on the methods for assigning environmental internal doses to
workers who may have experienced such doses, and when such doses could have the potential to
contribute significantly to internal doses relative to the doses that may have been experienced by
the workers in the workplace.

ORAUT-OTIB-0017: Interpretation of Dosimeter Data for Assessment of Shallow Dose,
Rev. 01, October 11, 2005

This OTIB provides guidance for assigning shallow doses to the skin, testes, and breast from
non-penetrating radiation, including beta exposures and exposures to low-energy photons.

ORAUT-OTIB-0018: Internal Overdose Estimatesfor Facilitieswith Air Sampling
Programs, Rev. 01, August 9, 2005

This OTIB provides guidance for assigning upper-end doses using site-specific air-sampling
data. Itisdesigned to be used as an alternative, less conservative, method for deriving high-end
internal doses than that provided in ORAUT-OTIB-0002.

ORAUT-OTIB-0019: Analysisof Coworker Dosimetry Data for I nternal Dose Assignment,
Rev. 01, October 7, 2005

This OTIB provides guidance for assigning internal doses to workers using co-worker bioassay
data for workers who do not have bioassay data, but the possibility exists that the worker may
have experienced internal exposures.

ORAUT-OTIB-0020: Use of Coworker Dosimetry Data for External Dose Assignment,
Rev. 01, October 7, 2005

This OTIB provides guidance for assigning external doses to workers using co-worker data for
workers who have no or inadequate external dosimetry data for use in dose reconstruction and
the possibility exists that the worker may have experienced external exposures.
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ORAUT-OTIB-0022: Guidance on Wound Modeling for Internal Dose Reconstruction,
Rev. 00, November 18, 2005 (not in original scope but was added as a replacement for a
procedure that was deleted from the original list of procedures authorized for review)

This OTIB provides guidance for assigning internal doses from plutonium and other
radionuclides associated with contaminated wounds.

ORAUT-OTIB-0023: Assignment of Missed Neutron Doses Based on Dosimeter records,
Rev. 00, March 7, 2005

This OTIB provides guidance for assigning neutron doses to workers using the L OD/2 method
for cases where the neutron dosimetry records are considered reliable.

ORAUT-OTIB-0024: Estimation of Neutron Dose Rates from Alpha-Neutron Reactionsin
Uranium and Thorium Compounds, Rev. 00, April 7, 2005

This OTIB provides a quick method for assigning neutron doses at sites that processed uranium
and thorium compounds, did not perform neutron monitoring, and the potential existed for alpha
particle collisions with low atomic number materials at the site, thereby creating the potential for
neutron exposures.

ORAUT-OTIB-0025: Estimation of Ra-226 Activity in the Body from Breath Radon-222
Measurements, Rev. 00, April 5, 2005

This OTIB provides guidance for assigning the Ra-226 body burden, and associated organ doses,
of individuals based on radon breath analysis.

ORAUT-OTIB-0028: Validation of Thorium Annual Dose Conversion Factors, Rev. 01,
March 7, 2005

This OTIB verifies the annual dose conversion factors used for the assessment of Th-232 and
Th-228 doses. This verification was needed because IMBA does not explicitly model the
dosimetry of these radionuclides and the independent kinetics of their progeny chain. Asa
result, a separate set of dose conversion factors were devel oped for these radionuclides, which
are verified in this document.

ORAUT-OTIB-0033: Application of Internal Doses Based on Claimant-Favorable
Assumptions for Processing as Best Estimates, Rev. 00, April 20, 2005

This OTIB supplements ORAUT-OTIB-0018, titled Internal Dose Overestimates for Facilities
with Air Sampling Programs, which isintended to be used to deliberately overestimate inhalation
exposures for workers with no significant intakes. This OTIB provides guidance for performing
more realistic dose reconstructions, taking into consideration time period of employment,
process knowledge, job location and category, and any available bioassay data.
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1.2.3 ORAU Team Procedures
ORAUT-PROC-0022: Additional Requestsfor DOE I nformation, Rev. 00, Mar ch 15, 2005

The purpose of this procedure isto outline the methods for requesting additional energy
employee information from various DOE sites for the purpose of dose reconstruction for specific
energy employees, and not in support of the preparation of site profile reviews.

ORAUT-PROC-0031: DOE Site Profile Development, Review, and Approval Process,
Rev. 00 PC-1, March 15, 2005

The purpose of this procedure is to document and describe the process used to develop site
profiles.

ORAUT-PROC-0042: Accounting for Incomplete Personal Monitoring Data on Penetrating
Gamma-Ray Doses to Workersin Radiation Areas at the Oak Ridge Y-12 Plant Prior to 1961,
Rev 00, September 9, 2004 (deleted sinceit ispart of the Y-12 Site profile review process)

The purpose of this procedure isto provide dose reconstructors with guidance they can use to
account for incomplete monitoring of penetrating gamma doses to workers in radiation areas at
Oak Ridge Y-12 plant prior to 1961. Since this procedure was reviewed as part of the site profile
and SEC petition review process, it was deleted from review under thistask and replaced with
another procedure.

ORAUT-PROC-0060: External On-Site Ambient Dose Reconstruction, Rev. 00, March 7,
2005 (not in theoriginal set of proceduresauthorized for review, but isincluded asa
replacement for one of the previously authorized proceduresthat wer e deleted)

The purpose of this procedure isto provide guidance to dose reconstructors regarding the
assignment of external doses from onsite ambient radiation. This guide supersedes ORAUT-
PROC-0006.

ORAUT-PROC-0061: Occupational X-Ray Dose Reconstruction for DOE Sites, Rev. 00,
December 1, 2004

The purpose of this procedure isto provide guidance to dose reconstructors regarding the
assignment of organ dose from medical x-ray exams that were required as a condition of
employment. This guide supersedes the guidance on this subject provided in ORAUT-PROC-
0006.

ORAUT-PROC-0065: Internal Finding and Corrective Action to Prevent Recurrence,
Rev. 00 PC-1, November 3, 2005

The purpose of this procedure isto provide guidance for initiating and documenting internal
findings, determining the root cause, developing corrective actions to rectify existing conditions
and to prevent recurrence, monitoring and implementing corrective actions to completions, and
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verifying complete corrective actions. This procedure addresses findings and observations
identified during ORAU quality assurance audits, and not those of NIOSH or other organizations
external to ORAU.

ORAUT-PROC-0066: Quality Assurance Records Management, Rev. 00, September 3, 2004

The purpose of this procedure isto describe the activities and responsibilities necessary for the
identification, control, storage, retrieval, and disposition of ORAU quality assurance audits.

ORAUT-PROC-0067: Conduct of Quality Assurance Surveillances, Rev. 00, September 14,
2004

The purpose of this procedure isto describe the process and responsibilities for administering
and conducting surveillances of the ORAU dose reconstruction project, as performed by ORAU.

ORAUT-PROC-0069: External Nonconformance and Corrective Action to Prevent
Recurrence, Rev. 00, September 9, 2004

This procedure establishes the process for responding to nonconformances issued by external
auditors, and instructions for identifying the root cause, devel oping corrective actions, and
preventing recurrences.

ORAUT-PROC-0077: Dose Reconstruction Error Tracking and Reporting, Rev. 00, Mar ch
28, 2005

This procedure provides the process for review, disposition, correction, tracking, and trending of
dose reconstruction errors and comments received by ORAU.

ORAUT-PROC-0080: Conduct of Quality Assurance Audits, Rev. 00, September 9, 2004
The purpose of this procedure isto establish the process and responsibilities for the
administration and performance of formal independent quality assurance audits and assessments

of activities performed by ORAU dose reconstructors.

ORAUT-PROC-0090: Computer Assisted Telephone I nterview Process, Rev. 00, June 21,
2005

This purpose of this procedure is to provide the process for the scheduling, performance, and
review of computer-assisted telephone interviews (CATIS).

ORAUT-PROC-0091: Dose Reconstruction Submittal, Rev. 00, June 29, 2005

This procedure establishes the process for the receipt, modification, and submittal of draft dose
reconstruction reports.
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ORAUT-PROC-0092: Close-Out Interview Process, Rev. 00, August 17, 2007

The purpose of this procedure isto provide the process for the scheduling, performance, and
follow-up of acloseout interview. (Notintheoriginal set of procedures authorized for review,
but isincluded as a replacement for one of the previously authorized procedures that were
deleted.)

13 SC&A’'SAPPROACH FORTASK 3

The approach used to perform the reviews contained in this report follows the SC& A procedures
provided in A Protocol for the Review of Procedures and Methods Employed by NIOSH for Dose
Reconstruction (SCA-PR-Task3, Rev 1, Final, April 29, 2004). Inthe origina Statement of
Work specified by NIOSH for Task 3, key technical elements to be addressed in the review
included the following:

(@) Review theinternal and external radiation dose reconstruction technical basis documents
(including procedures for performing internal dose reconstructions and external dose
reconstructions)

(b) Review of methods for estimating “missed dose” and “unmonitored dose” (for cases
related to monitoring technology and for cases where monitoring was not performed,
monitoring data are not available or incomplete, or otherwise inadequate)

(c) Review of the statistical approaches developed for multiple dose reconstructions

(d) Review procedures used for determining whether data are sufficient to make a reasonable
dose estimate

(e) Review methods or procedures used for substituting exposure information for unavailable
or incomplete information

(f) Review methods for estimating uncertainty in dose and uncertainty distributions
surrounding internal and external dose reconstructions on afacility- and time-specific
basis, and evaluate whether the benefit of the doubt was resolved in favor of the claimant
where there were uncertainties

(g9) Review procedures and questionnaires used for work history telephone interviews
(includes review of CATI scheduling, performance, and review procedures)

(h) Review quality assurance plan and related procedures

(i) Review procedures related to document acquisition (records request, management,
assembly, and handling)

(1) *Review procedures related to completing a Site Profile (Site and Exposure Profiles),
Worker Profiles, and Specia Exposure Cohort petition review, and procedures on how
Worker Profile and Site Profile datawill be used for individual case dose reconstructions

* Note: This element was excluded from the review process for this task order becauseit is being
addressed under Task Order 1 and Task Order 5.
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(k) Review the NIOSH methods, procedures, and performance in evaluating, analyzing, and
validating all contractor work products

In addition to technical elements, SC& A a so recognized that the review of methods and
procedures must also address non-technical issues that reflect the philosophy, intent, and/or
statutory directives cited in EEOICPA and the Final Rule for 42 CFR Part 82.

The Act (as stated in the Final Rule) requiresthat “... HHS establish by regulation, methods for
arriving at reasonable estimates of the radiation doses incurred by covered employeesin
connection with claims seeking compensation for cancer...” [Emphasis added)].

Other directivesissued to the U.S. Department of Health and Human Services (HHS) mandated,
by regulation, the establishment of methods that are (1) efficient, (2) consistently applied,

(3) reasonable dose estimates, (4) complete, and (5) well grounded in the best available
science.

As acknowledged in the Act, the level of effort involved in dose reconstructions depends largely
on the quantity and quality of available dose monitoring data, and the extent to which these data
are, in fact, complete. The EEOICPA further recognized the complexity of traditional
approaches for dose reconstruction, which frequently require extensive research and analysis,
and in instances of “...health research studies dose reconstruction may take from months to years
to complete.”

Owing to the large number of claims requiring dose reconstruction, Section 7384 of EEOICPA
specifically statesthat “...one of the purposes of the compensation program is to provide for
timely compensation” [Emphasis added], and Section E of 42 CFR Part 82 Final Rule states that
“...Anadditional critical factor affecting how doses are reconstructed is the amount of time
available... In compensation programs, however, a balance must be struck between efficiency
and precision.” [Emphasis added.]

According to these directives, SC& A’ s evaluation of procedures cannot limit itself to a process
that simply determines whether applicable procedures are technically correct and make use of the
most current | CRP biokinetic models, dose conversion factors, cancer risk coefficients, computer
codes, etc., but must equally address the more difficult and subjective question of whether a
proper balance has been struck between efficiency and precision.

SC&A’sreview of the technical and scientific methods prescribed in applicable procedures must,
therefore, al so assess non-technical issues and the impacts of scientific detail that are required
procedurally, and weigh the incremental precision gained against the reduced efficiency and
higher costs for reconstruction and added delay in the adjudication of claims.

In brief, SC& A identified the following objectivesin its protocol to the Advisory Board, which
form the basis for conducting the review:

Objective1:  Determine the degree to which procedures support a process that is expeditious
and timely for dose reconstruction.



Effective Date: Revision No. Document No. Page No.
Draft — June 8, 2006 0 SCA-TR-TASK3 Supplement 1 41 of 194

Objective 2. Determine whether procedures provide adequate guidance to be efficient in select
instances where a more detailed approach to dose reconstruction would not affect
the outcome.

Objective 3:  Assess the extent to which procedures account for all potential exposures, and
ensure that resultant doses are complete and based on adequate data.

Objective4:  Assess procedures for providing a consistent approach to dose reconstruction
regardless of claimants exposures by time and employment locations.

Objective5:  Evaluate procedures with regard to fair ness and the extent to which the claimant
is given the benefit of doubt when there are unknowns and uncertainties
concerning radiation exposures.

Objective 6:  Evauate procedures for their approach to quantifying the uncertainty distribution
of annual dose estimates that is consistent with and supports a U.S. Department of
Labor POC estimate at the upper 99% confidence level.

Objective 7:  Assess the scientific and technical quality of methods and guidance contained in
procedures to ensure that they reflect the proper balance between current/
consensus scientific methods and dose reconstruction efficiency.

14  STRUCTURE AND ORGANIZATION OF THE REPORT

Structure: For each of the above-cited seven genera objectives, the review protocol was
structured on a series of relevant questions contained in a checklist, which the SC& A reviewer
used for rating a given procedure. A rating system of 1 through 5 corresponded to the following
answers. 1=No (or Never), 2=Infrequently, 3=Sometimes, 4=Frequently, 5=Y es (or Always).
For example, Objective 1 focused on timeliness. The need for NIOSH to perform large numbers
of dose reconstructions in atimely manner places specific demands on procedures and the dose
reconstruction process as awhole. SC&A’s evaluation of procedures for their support of a
timely reconstruction process was, therefore, based on rating the answers to the following
guestions:

e |sthe procedure written in a style that is concise and unambiguous?

e |sthe procedure written in a manner that presents the datain alogical sequence?

¢ |sthe procedure complete in terms of required data (i.e., does not reference other sources
that are needed for additional data)?

e |sthe procedure consistent with and doesn’t avoid duplication of other procedures that
are part of the hierarchy of procedures employed by NIOSH for dose reconstruction?

e |sthe procedure sufficiently prescriptive to minimize the need for subjective decisions
and data interpretation?

Answers that resulted in arating other than a5 (or a perfect score) in the checklist were
supported with specific review Comments. Table 1.4.1 below identifies the Procedure Review
Outline/Checklist that is used in this report to assess the degree to which a given procedure meets
the seven objectives, as applicable to the procedure. Thistableis dlightly different than the table
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used in our original Task 3 report (dated January 17, 2005), in that it includesitem 7.3, which
explicitly addresses the scientific validity of the methodology employed in the procedure to
perform or support dose reconstruction.

Organization: Theindividual procedures/documents for review are grouped by topic in the
following sections:

e Section 2.0, External Dosimetry Procedures/Documents
e Section 3.0, Internal Dosimetry Procedures/Documents
e Section 4.0, Quality Assurance Procedures/Documents

For a specific section, procedures/documents are sequenced as given in the table of contents for
this report.
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Table1.4-1. Procedure Review Outline/Checklist
Document No.: | Effective Date:
Document Title:
Reviewer:
" N Rating
No. Description of Objective 1.5+ Comments
10 Determinethe degree to which the procedure supports a processthat is expeditious and

timely for dose reconstruction.

under the Privacy Act?

11 Isthe procedure written in a style that is clear and
unambiguous?

12 Is the procedure written in a manner that presents the datain
alogical sequence?

13 I's the procedure complete in terms of required data (i.e., does
not reference other sources that are needed for additional
data)?

14 Is the procedure consistent with all other procedures that are
part of the hierarchy of procedures employed by NIOSH for
dose reconstruction?

15 I's the procedure sufficiently prescriptive in order to minimize
the need for subjective decisions and data interpretation?

2.0 Deter mine whether the procedure provides adequate guidance to be efficient in instances
where a mor e detailed appr oach to dose reconstruction would not affect the outcome.

2.1 Does the procedure provide adequate guidance for
identifying a potentially high probability of causation as part
of an initial dose evaluation of aclaim?

2.2 Conversdly, for claims with suspected cumulative low doses,
does the procedure provide clear guidance in defining worst-
case assumptions?

3.0 Assess the extent to which the procedure accountsfor all potential exposuresand ensures
that resultant doses are complete and based on adequate data in instances where the POC
isnot evidently clear.

31 Assess quality of data sought viainterview:

3.1.1 I's scope of information sufficiently comprehensive?

312 Isthe interview process sufficiently flexible to permit

unforeseen lines of inquiry?

313 Does the interview process demonstrate objectivity, and is

it free of bias?

314 Isthe interview process sensitive to the claimant?

315 Does the interview process protect information as required

* Rating system of 1 through 5 corresponds to the following: 1=No (Never), 2=Infrequently,
3=Sometimes, 4=Frequently, 5=Yes (Always). N/A indicates not applicable.
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No. Description of Objective Rating Comments

reconstructing doses.

3.2 Assess whether the procedure adequately addresses generic
aswell as site-specific data pertaining to:
321 Personal dosimeters (e.g., film, TLD, PICs)
3.2.2 In vivo/ln vitro bioassays
3.2.3 Missing dosimetry data
3.24 Unmonitored periods of exposure
4.0 Assess procedurefor providing a consistent approach to dose reconstruction regar dless of
claimants’ exposures by time and employment locations.
4.1 Does the procedure support a prescriptive approach to dose
reconstruction?
4.2 Does the procedure adhere to the hierarchical process as
defined in 42 CFR 82.2?
5.0 Evaluate procedure with regard to fairness and giving the benefit of the doubt to the
claimant.
51 Is the procedure claimant favorable in instances of missing
data?
52 Is the procedure claimant favorable in instances of unknown
parameters affecting dose estimates?
53 I's the procedure claimant favorable in instances where
claimant was not monitored?
6.0 Evaluate procedurefor itsability to adequately account for the uncertainty of dose
estimates.
6.1 Does the procedure provide adequate guidance for selecting
the types of probability distributions (i.e., normal,
lognormal)?
6.2 Does the procedure give appropriate guidance in the use of
random sampling in developing afinal distribution?
7.0 Assess procedurefor striking a balance between the need for technical precision and
process efficiency.
7.1 Does the procedure require levels of detail that can
reasonably be accounted for by the dose reconstructor?
7.2 Does the procedure avoid levels of detail that have only
limited significance to the final dose estimate and its POC?
7.3 Does the procedure employ scientificaly valid protocols for

* Rating system of 1 through 5 corresponds to the following: 1=No (Never), 2=Infrequently,
3=Sometimes, 4=Frequently, 5=Y es (Always). N/A indicates not applicable.
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20 EXTERNAL DOSIMETRY PROCEDURESDOCUMENTS

21 OCASTIB-0010: BEST ESTIMATE EXTERNAL DOSE RECONSTRUCTION
FOR GLOVEBOX WORKERS

2.1.1 Purposeof Procedure

The stated purpose of this procedure “...isto provide guidance on dose reconstructions for
glovebox workers. This TIB discusses the special exposure characteristics that may be
encountered by energy employees who work with gloveboxes and provides special dose
correction factors or modifiers that should be applied to affected energy employee's dose.”

2.1.2 Review Protocol

Our evaluation of OCAS-TIB-0010: Best Estimate External Dose Reconstruction for Glovebox
Workers, issummarized in Table 2.1-1 below. Thistable presents a checklist containing
objectives that SC& A developed under the first phase of Task 3 to evaluate whether a procedure
adequately supports the dose reconstruction process, as described in the introduction to this
report.
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Table2.1-1. Procedure Review Outline/Checklist

Document No.: ORAUT-OTIB-0010

| Effective Date: 04/20/2005

Document Title: Best Estimate External Dose Reconstruction for Glovebox Workers

Auditor: Robert Anigstein, PhD

under the Privacy Act?

No. Description of Objective Rf_téfg Comments

1.0 Deter mine the degree to which the procedure supportsa process that is expeditious and
timely for dose reconstruction.

11 Isthe procedure written in astyle that is clear and 3 Seereview
unambiguous? Comments

12 Is the procedure written in a manner that presents the datain 5
alogical sequence?

13 Is the procedure complete in terms of required data (i.e., does
not reference other sources that are needed for additional 5
data)?

14 Is the procedure consistent with al other procedures that are
part of the hierarchy of procedures employed by NIOSH for 5
dose reconstruction?

15 Isthe procedure sufficiently prescriptive in order to minimize 5
the need for subjective decisions and data interpretation?

2.0 Determine whether the procedure provides adequate guidance to be efficient in instances
wher e a mor e detailed approach to dose reconstruction would not affect the outcome.

21 Does the procedure provide adequate guidance for
identifying a potentially high probability of causation as part 5
of aninitial dose evaluation of aclaim?

2.2 Conversely, for claims with suspected cumulative low doses,
does the procedure provide clear guidance in defining worst- 5
case assumptions?

3.0 Assess the extent to which the procedure accountsfor all potential exposures and ensures
that resultant doses are complete and based on adequate data in instances where the POC
isnot evidently clear.

31 Assess quality of data sought viainterview:

311 I's scope of information sufficiently comprehensive? N/A

312 Isthe interview process sufficiently flexible to permit N/A

unforeseen lines of inquiry?

313 Does the interview process demonstrate objectivity, and is N/A

it free of bias?

3.14 Isthe interview process sensitive to the claimant? N/A

3.15 Does the interview process protect information as required N/A

* Rating system of 1 through 5 corresponds to the following: 1=No (Never), 2=Infrequently,
3=Sometimes, 4=Frequently, 5=Yes (Always). N/A indicates not applicable.




Effective Date: Revision No. Document No. Page No.

Draft — June 8, 2006 0 SCA-TR-TASK3 Supplement 1 48 of 194
No. Description of Objective Rf_téfg Comments

3.2 Assess whether the procedure adequately addresses generic
as well as site-specific data pertaining to:

321 Personal dosimeters (e.g., film, TLD, PICs) 5
3.2.2 In vivo/ln vitro bioassays N/A
3.2.3 Missing dosimetry data 5
324 Unmonitored periods of exposure N/A

4.0 Assess procedurefor providing a consistent approach to dose reconstruction regar dless of
claimants’ exposur es by time and employment locations.

4.1 Does the procedure support a prescriptive approach to dose

. 5
reconstruction?

4.2 Does the procedure adhere to the hierarchical process as 5
defined in 42 CFR 82.2?

5.0 Evaluate procedure with regard to fairness and giving the benefit of the doubt to the

claimant.

51 Is the procedure claimant favorable in instances of missing 5
data?

52 Is the procedure claimant favorable in instances of unknown 5
parameters affecting dose estimates?

53 I's the procedure claimant favorable in instances where 5

claimant was not monitored?

6.0 Evaluate procedurefor itsability to adequately account for the uncertainty of dose
estimates.

6.1 Does the procedure provide adequate guidance for selecting
the types of probability distributions (i.e., normal, 5
lognormal)?

6.2 Does the procedure give appropriate guidance in the use of 5
random sampling in developing a final distribution?

7.0 Assess procedurefor striking a balance between the need for technical precision and
process efficiency.

7.1 Does the procedure require levels of detail that can

reasonably be accounted for by the dose reconstructor? S

7.2 Does the procedure avoid levels of detail that have only 5
limited significance to the final dose estimate and its POC?

7.3 Does the procedure employ scientifically valid protocols for 5 See Review
reconstructing doses Comments

* Rating system of 1 through 5 corresponds to the following: 1=No (Never), 2=Infrequently,
3=Sometimes, 4=Frequently, 5=Y es (Always). N/A indicates not applicable.

2.1.3 General Comments
This document presents the results of an analysis designed to determine the degree to which the

external dose to organsin the lower torso could be underestimated “if the energy employee wore
his/her dosimeter on the lapel and not the center area of the chest or on thewaist.” The anaysis
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calculates the particle® flux rates from a radioactive source inside a glovebox at 30 locations on
the surface of an anthropomorphic phantom, using the ATTILA computer code, which solves the
3D multi-group transport equations for neutrons, charged particles, and infrared radiation on an
unstructured tetrahedral mesh. Ratios of flux rates at randomly selected locations on the lower
torso to those at randomly selected locations on the upper torso were calculated using Crystal
Ball, aMonte Carlo sampling program. The resulting distribution appears to be lognormal, with
ageometric mean of 2.3 and a geometric standard deviation (GSD) of 1.13.

We performed our own analysis to verify these results, using the MCNP5 computer code (LANL
2004) to calculate Hy(10) dose rates at two hypothetical locations; one corresponding to a
dosimeter worn on the waist along a horizontal line centered on the radiation source, and another
corresponding to a dosimeter worn just outside the clavicle, approximately the level of the lapel.
We utilized a detailed MCNP model constructed by Crawford (2006). Crawford (2004)
describes gloveboxes used at the Los Alamos National Laboratory (LANL) for handling
plutonium, as well as at other facilities. The LANL gloveboxes, in use since the 1970s and
believed to be based on still earlier designs, were the basis of Crawford's model. The radiation
source, which is the same as was used in the NIOSH analysis (Macievic 2006), has the same
composition as the generic objects containing weapons-grade plutonium described by Traub et
al. (2005). We utilized the photon spectrum presented by Traub et al., but calculated the neutron
spectrum independently, using the SOURCES-4C computer code (LANL 2002), a code system
that determines neutron production rates and spectra from (alpha,n) reactions, spontaneous
fission, and delayed neutron emission due to radionuclide decay. Our calculated neutron yield
matched that of Traub et al.

The results of our analysis showed that the total H,(10) dose rate at the dosimeter |ocation on the
waist was about 2.1 times the dose rate for the lapel location. Thisis consistent with the results
of the NIOSH analysis.

214 Review Comments
Review Objective 1.1

Thefirst issue isthe lack of transparency of the OTIB analysis. Figure 7 of the OTIB shows a
diagram of the side view of the exposure geometry. Neither the exact dimensions, the exact
location of the source, nor the thickness of the walls are presented.®> More importantly, the
radioactive source” is not identified. Thislack of detailed information required extensive private
communications with the author of the OTIB to enable us to understand and confirm the
analysis.

2 Erroneously referred to as “photon flux” in the TIB. See discussion in Section 2.1.4.
3 Curiously, the anthropomorphic phantom depicted in the diagram seems to be suspended in air.
* The TIB variously referred to a“radiological source” or a*“radiation source”—*radiation source” isthe

term listed in the NRC's “ Glossary of Nuclear Terms’ (NRC n/d), while the term “radioactive source” is widely
used in health physics.
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Review Objective 7.3

Although we concur with the correction factor for a dosimeter worn on the lapel, we nevertheless
find anumber of issues with this OTIB.

Thefirst issue isthe design of the analysis. NIOSH/OCAS has procedures for translating
personal dosimeter readings into organ doses. We therefore question the design of the analysis
that compares the particle flux over locations on the upper and lower torso, rather than modeling
the variation of dosimeter response with location. If the purpose of the analysisisto develop a
correction factor for dosimeters worn on the lapel when the sourceis at the level of the waist,
those are the locations that should be analyzed. Furthermore, since a dosimeter—by definition—
registers dose, not particle flux, that is the quantity that should have been analyzed. As stated
earlier, our analysis of the comparison of dose rates happens to produce results that fall into the
range of the OTIB analysis. That does not, however, validate the methodology used in the
OTIB.

A second issue is the design of the glovebox. The OTIB presents a general description of
gloveboxes, including illustrations of gloveboxes at various plutonium processing facilities. The
actual analysis, however, utilized the engineering design drawings of a glovebox from Innovative
Technology (n/d) (Crawford 2006). That glovebox was designed for inert atmosphere
applications, such as the manufacture of light bulbs. More important, the OTIB glovebox has
walls of steel and Lexan that are over 4 cm thick (Crawford 2006). Such athickness, based on
an apparent misinterpretation of the Innovative Technology engineering drawings, is unrealistic.
By contrast, the LANL glovebox has walls that are about 4.8 mm thick. The choice of Lexan for
the OTIB model is questionable (Innovative Technology does not specify the materia of the
viewing window). Lexan isarelatively new plastic—large-scale production of Lexan sheets did
not start until 1972 (GE 2004). Curiously, the OTIB states that the view window is made of

L ucite, the DuPont trade name for poly(methyl methacrylate), which has a different composition
than Lexan, the General Electric trade name for its polycarbonate resin. The LANL glovebox
has glass view windows. Although the OTIB glovebox design does not significantly alter the
relative particle flux over the torso of the anthropomorphic phantom, it callsinto question the
credibility of the analysis.

A third issue isthe use of an anatomical illustration of a human torso as a basis for the
anthropomorphic phantom used in the OTIB analysis. ORNL has developed a series of
anthropomorphic phantoms (e.g., Eckerman et al. 1996) based on the ICRP Reference Man
(ICRP 1975). These phantoms form the basis of most external dose simulations and would be
more appropriate for the OTIB analysis.

A fourth issueisthe use of the Attila software. Attilais adiscrete ordinate code, which solves
radiation transport problems deterministically. Discrete ordinate codes treat the spatial domain,
the energies, and the angles as discrete variables. The accuracy of such codes need not be
limited by spatial resolution, since the mesh in principle could be made as fine as desired,
depending on limitations on computer memory. However, the energy discretization is an issue
for neutron transport, as neutron cross-sections often feature resonance structure that is typically
approximated by a single group in a multi-group cross-section approximation. Scattering-angle
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discretization isalso anissue. Thiscan lead to non-physical results, called "ray effects,” along
the boundaries between angle bins. In contrast, MCNP5 samples from continuous energy cross-
section tables, preserving the full accuracy of the original evaluations.

A discrete ordinate code can offer some advantages in execution time for complex geometries;
furthermore, Attila offers an advantage in efficiency of the user's time by allowing direct import
of the output of a computer-aided design (CAD) program. In the present case, however, the
glovebox geometry used in the OTIB analysisis extremely ssimple; arectangular box with one
sloping face, uniform thickness, and only two materials, as well as an anthropomorphic phantom
made up of water. Our MCNP calculations required two runs (one for photons and another one
for neutrons) of 90 minutes each on a desktop computer with a 1.7 GHz Pentium IV processor
running under Windows XP. The statistical uncertainties in these results indicate that a precision
of "*0.1% could have been achieved by running for less than 10 minutes. Although we did have
the advantage of a detailed MCNP model of the glovebox that had already been constructed at
LANL, we could have replicated the ssmple model used in the OTIB analysisin arelatively brief
time.

Another objection to the use of Attilain the OTIB analysisisrelated to the issue of transparency.
The Attila code is not well known and not widely available. A prospective user has to acquire a
license from Transpire, Inc., and the license must be renewed annually at a substantial fee. By
contrast, MCNP iswell known and widely used. It isreadily available from the Radiation Safety
Information Computational Center (RSICC) at Oak Ridge National Laboratory.

Finally, the OTIB refersto the calculation of photon flux, whereas the analysis actually
calculated the particle flux (photons plus neutrons).

In an appendix to the OTIB, NIOSH reports an attempt to validate the use of the cal culational
model used in the OTIB, based on the Attila code, by comparing the model predictionsto the
ratios of wrist-to-whole body exposures of Rocky Flats workers. These data were apparently the
deep-dose components of doses recorded by dosimeters worn on the wrist, as well as by
dosimeters worn elsewhere on the body. The ratios of wrist-to-whole body doses, as calculated
from the dosimetry data on both glovebox and nonglovebox workers, were compared to the
ratios of the fluxes over the wrist area and the upper torso, presumably using the same phantom
and glovebox geometry.

The distributions of wrist-to-whole body ratio dosimetry data had geometric means ranging from
2.24 t0 3.08, depending on which data set was being analyzed. The corresponding GSDs ranged
from 2.14 to 2.68. The Attilamodel yielded ratios with a geometric mean of 2.64 and a GDS of
3.13.

Although the geometric mean of the ratios calculated by the Attila model falls within the range
of the distributions of the ratios of the dosimetry data, the Attila GSD is significantly higher than
those calculated from the dosimetry data.

The Rocky Flats data is based on glovebox and nonglovebox workers. Therefore, it is
guestionable how well these data represent the situation that is modeled by Attila. Furthermore,
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the Attilamodel is used to calculate the ratio of particle flux (neutron plus photon) to the upper
torso, while the dosimetry data represents dose to the whole body. Absent specific knowledge of
where the whole-body dosimeters were worn (the whole point of the OTIB), the comparison of
the model to the measured data is questionable.

Further issues regarding the use of the Rocky Flats dosimetry data concern lack of information
about the radiation sources; the Attila model utilizes the neutron and photon spectrafrom a
plutonium weapon, while the Rocky Flats workers were exposed to both uranium and plutonium
in various configurations and stages of purification.

Finally, the appendix suffers from the same lack of transparency as does the main body of the
OTIB. Oneissueisthelack of detail regarding the Rocky Flats dosimetry data. Much more data
should be presented than just the geometric means and the GSDs of six classes of workers. The
reader cannot deduce how the dosimetry data were selected, what criteria were used for

including or excluding individual readings (e.g., did the < 30 mrem and <100 mrem exclusions
apply to the wrist or the whole-body dose, or to both?), and how the neutron dose corrections
were applied to individual workers. If the purpose isto validate the model using real-world data,
what is the reason for selecting the maximum value of the annual, quarter, and cycle data?

It isimplied, although not clearly stated, that the same model geometry used in the main body of
the OTIB was utilized in the analysis described in the appendix.

In conclusion, the OTIB accomplishesits stated purpose in that it provides guidance for
reconstructing doses from external exposures of glovebox workers. The correction factorsto
dosimeter readings are consistent with the results of our own analyses. However, the
methodology of the analysis presented in the OTIB is not transparent. Furthermore, the methods,
assumptions, and parameters used in the analysis should be revised to more appropriately address
the problem at hand.

The use of the Rocky Flats dosimetry data, which do not necessarily represent the exposure
conditions embodied in the Attilamodel, calls the model validation into question. Absent better
correspondence between the Rocky Flats exposures and the model, the partial agreement
between the model predictions and the dosimetry data can only be termed fortuitous.
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221 Purposeof Procedure

The stated purpose of this procedure is to provide guidance “...for the assignment of organ dose
from medical x-ray exams that were required as a condition of employment. This procedure
relies upon information contained in the Technical Basis Documents (TBDs), and it supersedes
the instructions pertaining to x-ray dose reconstruction in ORAUT-PTOC-0006 Rev. 00.”

2.2.2 Review Protocol

SC&A’s evauation of ORAUT-PROC-0061 is summarized in Table 2.2-1 below. Table2.2-1is
achecklist containing objectives that SC& A developed under the first phase of Task 3 to

evaluate whether the procedure adequately supports the dose reconstruction process, as described
in the introduction to this report.
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Table2.2-1. Procedure Review Outline/Checklist

Document No.: ORAUT-PROC-0061

| Effective Date: 12/01/2004

Document Title: Occupational Dose reconstruction for DOE Sites, Rev. 00

Auditor: Harry Pettengill

No. Description of Objective Rf_tslfg Comments

10 Determine the degree to which the procedure supports a processthat is expeditious and
timely for dose reconstruction.

11 Isthe procedure written in a style that is clear and 5
unambiguous?

12 I's the procedure written in a manner that presents the datain 5
alogical sequence?

13 I's the procedure complete in terms of required data (i.e., does It references other
not reference other sources that are needed for additional related NIOSH and
data)? 5 ORAUT documents,

but thisis not a
problem.

14 Isthe procedure consistent with all other procedures that are
part of the hierarchy of procedures employed by NIOSH for 5
dose reconstruction?

15 Is the procedure sufficiently prescriptive in order to minimize 5
the need for subjective decisions and data interpretation?

2.0 Determine whether the procedure provides adequate guidance to be efficient in instances
where a mor e detailed approach to dose reconstruction would not affect the outcome.

21 Does the procedure provide adequate guidance for See Review
identifying a potentially high probability of causation as part 4 Comments
of aninitial dose evaluation of aclaim?

2.2 Conversely, for claims with suspected cumulative low doses,
does the procedure provide clear guidance in defining worst- 5
case assumptions?

3.0 Assess the extent to which the procedure accountsfor all potential exposures and ensures
that resultant doses are complete and based on adequate data in instances where the POC
isnot evidently clear.

3.1 Assess quality of data sought viainterview:

311 I's scope of information sufficiently comprehensive? N/A

312 Isthe interview process sufficiently flexible to permit N/A

unforeseen lines of inquiry?

313 Does the interview process demonstrate objectivity, and is N/A

it free of bias?

314 Is the interview process sensitive to the claimant? N/A

3.15 Does the interview process protect information as required N/A

under the Privacy Act?

* Rating system of 1 through 5 corresponds to the following: 1=No (Never), 2=Infrequently,
3=Sometimes, 4=Frequently, 5=Y es (Always). N/A indicates not applicable.
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No. Description of Objective Rf_téfg Comments

3.2 Assess whether the procedure adequately addresses generic

aswell as site-specific data pertaining to:

321 Personal dosimeters (e.g., film, TLD, PICs) N/A

3.2.2 In vivo/ln vitro bioassays N/A

3.2.3 Missing dosimetry data N/A

324 Unmonitored periods of exposure N/A

4.0 Assess procedurefor providing a consistent approach to dose reconstruction regar dless of

claimants’ exposures by time and employment locations.

41 Does the procedure support a prescriptive approach to dose 5

reconstruction?
4.2 Does the procedure adhere to the hierarchical process as 5
defined in 42 CFR 82.2?

5.0 Evaluate procedure with regard to fairness and giving the benefit of the doubt to the

claimant.

51 Is the procedure claimant favorable in instances of missing 4 See Review

data? Comments

52 Is the procedure claimant favorable in instances of unknown 4 See Review

parameters affecting dose estimates? Comments

53 Is the procedure claimant favorable in instances where 4 See Review

claimant was not monitored? Comments

6.0 Evaluate procedurefor itsability to adequately account for the uncertainty of dose

estimates.

6.1 Does the procedure provide adequate guidance for selecting

the types of probability distributions (i.e., normal, 5
lognormal)?

6.2 Does the procedure give appropriate guidance in the use of N/A

random sampling in developing afinal distribution?

7.0 Assess procedurefor striking a balance between the need for technical precision and

process efficiency.

7.1 Does the procedure require levels of detail that can 5

reasonably be accounted for by the dose reconstructor?

7.2 Does the procedure avoid levels of detail that have only 5

limited significance to the final dose estimate and its POC?

7.3 Does the procedure employ scientifically valid protocols for 5

* Rating system of 1 through 5 corresponds to the following: 1=No (Never), 2=Infrequently,
3=Sometimes, 4=Frequently, 5=Y es (Always). N/A indicates not applicable.

2.2.3 General Comments

The procedure is intended to guide dose reconstructors on a methodology for estimating the
occupational medical dose to claimants. Notably, the procedure is based upon 17 separate
references of which the first 12 are references to the 12 separate site profile medical TBDs
completed as of the date of this procedure. The most recent TBD isfor the Portsmouth site,

dated July 19, 2004. A number of site TBDs have been completed or revised after this date, but
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the procedure has not been updated accordingly. We suggest that NIOSH implement a system
that updates all references in any procedure where it is cited.

The procedure correctly advises the dose constructor to use the latest TBD revision; however,
failure to do this automatically could lead to confusion and unnecessary rework of dose
constructions. Of the five remaining references, it appears that only two are pertinent to the
procedure; NIOSH (2002) External Dose Reconstruction Implementation Guideline and the
Technical Information Bulletin: Dose Reconstruction from Occupationally Related Diagnostic
X-ray Procedures. Unfortunately, both are dated and require that a new revision be cited. This
is of importance, because information in both documents can appreciably affect claimant dose.
Thisis particularly true of ORAUT-OTIB-0006, which is currently in Revision 3, while
Revision 2 isbeing cited. The remaining three references add little value, with the possible
exception of the Handbook of Health Physics and Radiological Health. Notably missing in the
reference list are both |CRP Publication 34 and NCRP Report 102, upon which most of the
TBDsrely quite heavily.

The most important comment relates to the very first sentencein this section. It states that,
“...doses from occupational x-ray procedures provided to employees that are required asa
condition of employment must be included.” It further states that doses must rely on information
provided in site TBDs and the TIBs. However, it appears that dose reconstructors and subject
matter experts who write the TBDs are being unduly restrictive as to what constitutes, “required
as a condition of employment.” More times than not, the only exams considered are a pre-
employment x-ray and any annual chest x-rays taken as part of the physical. Therefore, exams
from injury or incidents, special monitoring and surveys, etc., are mostly not included in the dose
estimate to the disadvantage of the claimant. We have pointed out thisimportant gap to NIOSH
on prior site TBD reviews and shown that it is not consistent with guidelines in the subject
OTIB.

The section also provides guidance to dose constructors regarding how to estimate medical dose,
based upon a presumed probability of causation. Instructions are provided regarding when to use
the Maximizing, Best Estimate, or Minimizing approach. In the case of using the Maximizing
approach, the dose constructor istold to use all x-raysin the record, and/or prescribed in the
TBD. However, the TBD often declares that only chest x-rays are of importance; thus, it is not
necessarily a maximum approach.

In the case of the Best Estimate approach, the guide instructs the dose reconstructor to use only
“potentially-required x-rays,” which means that the dose constructor may use only chest or
lumbar spine x-rays to assess dose. The guideissilent on the use of the TBD.

In the case of the Minimizing approach, the dose reconstructor is directed to assume that the only
x-ray exposures experienced by the worker are those that are explicitly required for employment.
The dose reconstructor may not use assumptions from TBDs, and must rely on claimant records
only. Thisstrategy is appropriate for a minimizing approach.

In the case of assessing the presumed probability of causation for skin cancer, the protocol states
that backscatter included in ESE measurements would overestimate the dose and is therefore
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appropriate for a maximizing approach, but is not appropriate for best estimate and minimizing
approaches. It suggests using an aternative organ dose that is proximal to the site of the skin
cancer for a best estimate or minimizing approach. This strategy is considered reasonable.

2.24 Review Comments
Review Objectives2.1, 5.1, 5.2, and 5.3

The procedure allows for consideration of exposuresin excess of those delineated in the
procedure if the case records indicate that the worker received additional x-ray examinations, or
if the TBD indicates that additional examinations were performed at the site. Also, the
procedure recommends multiplying the TBD derived doses by 1.3 to account for uncertainty.
However, the dose reconstructor is not advised to make corrections for retakes or additional
exposures due to poor technique or processing. Most TBDs viewed to date do not account for
thisimportant component of estimating dose. It would seem that using this procedure for
“maximizing” dose may not be claimant favorable.

23 ORAUT-OTIB-0020: USE OF COWORKER DOSIMETRY DATA FOR
EXTERNAL DOSE ASSIGNMENT

The review of ORAUT-OTIB-0020, Revision 01, dated October 7, 2005, was prepared by U.
Hans Behling, PhD, MPH, and approved by John Mauro, PhD, CHP, on March 31, 2006.

2.3.1 Purposeof Procedure

The purpose of this OTIB isto provide general information to the dose reconstructor for
assigning external doses to workers at DOE sites with little or no personal monitoring data.
Dose reconstruction in behalf of such individualsisto be based on site co-worker external
dosimetry data. Thus, guidance provided in this OTIB isto be used in conjunction with other
TIBs or approved documents that provide site-specific external co-worker data.

2.3.2 Review Protocol

The evaluation of ORAUT-OTIB-0020 is summarized in Table 2.3-1 below. Table2.3-1isa
checklist containing objectives that SC& A developed under the first phase of Task 3 to evaluate
whether the procedure adequately supports the dose reconstruction process, as directed by the
EEOICPA and defined under Title 42, Part 82, Methods for Radiation Dose Reconstruction
Under the Energy Employees Occupational I1lness Compensation Program Act of 2000 of the
Code of Federal Regulations (42 CFR Part 82).
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Table2.3-1. Procedure Review Outline/Checklist

Document No.: ORAUT-OTIB-0020, Rev 01 | Effective Date: 10/07/2005

Document Title: Use of Coworker Dosimetry Data for External Dose Assignment

Reviewer: U. Hans Behling

Rating

1-5% Comments

No. Description of Objective

10 Determine the degree to which the procedure supports a processthat is expeditious and
timely for dose reconstruction.

11 Isthe procedure written in a style that is clear and 3 See Review
unambiguous? Comments
12 I's the procedure written in a manner that presents the datain 3 See Review
alogical sequence? Comments
13 I's the procedure complete in terms of required data (i.e., does
not reference other sources that are needed for additional N/A
data)?
14 Is the procedure consistent with al other procedures that are See Review
part of the hierarchy of procedures employed by NIOSH for 3 C
. omments
dose reconstruction?
15 I's the procedure sufficiently prescriptive in order to minimize 2 See Review
the need for subjective decisions and data interpretation? Comments

20 Deter mine whether the procedure provides adequate guidance to be efficient in instances
where a mor e detailed appr oach to dose reconstruction would not affect the outcome.

2.1 Does the procedure provide adequate guidance for

identifying a potentially high probability of causation as part 3 SCee Review
I . . omments
of an initial dose evaluation of aclaim?
2.2 Conversdly, for claims with suspected cumulative low doses, See Review
does the procedure provide clear guidance in defining worst- 3 Comments

case assumptions?

3.0 Assess the extent to which the procedure accountsfor all potential exposuresand ensures
that resultant doses are complete and based on adequate data in instances where the POC
isnot evidently clear.

31 Assess quality of data sought viainterview:

311 I's scope of information sufficiently comprehensive? N/A

312 Isthe interview process sufficiently flexible to permit N/A
unforeseen lines of inquiry?

313 Does the interview process demonstrate objectivity, and is

it free of bias? NIA
314 Is the interview process sensitive to the claimant? N/A
315 Does theinterview process protect information as required N/A

under the Privacy Act?

* Rating system of 1 through 5 corresponds to the following: 1=No (Never), 2=Infrequently,
3=Sometimes, 4=Frequently, 5=Yes (Always). N/A indicates not applicable.
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3.2 Assess whether the procedure adequately addresses generic

aswell as site-specific data pertaining to:

321 Personal dosimeters (e.g., film, TLD, PICs) N/A

3.2.2 In vivo/ln vitro bioassays N/A

323 Missing dosimetry data 3 See Review

Comments

324 Unmonitored periods of exposure 3 See Review

Comments

4.0 Assess procedurefor providing a consistent approach to dose reconstruction regar dless of

claimants’ exposur es by time and employment locations.

4.1 Does the procedure support a prescriptive approach to dose 1 See Review

reconstruction? Comments

4.2 Does the procedure adhere to the hierarchical process as N/A

defined in 42 CFR 82.2?

50 Evaluate procedure with regard to fairness and giving the benefit of the doubt to the

claimant.

51 Is the procedure claimant favorable in instances of missing 3 See Review

data? Comments

52 I's the procedure claimant favorable in instances of unknown 3 See Review

parameters affecting dose estimates? Comments

53 Is the procedure claimant favorable in instances where 3 See Review

claimant was not monitored? Comments

6.0 Evaluate procedure for its ability to adequately account for the uncertainty of dose

estimates.

6.1 Does the procedure provide adequate guidance for selecting See Review

the types of probability distributions (i.e., normal, 3
Comments
lognormal)?

6.2 Does the procedure give appropriate guidance in the use of N/A

random sampling in developing afina distribution?

7.0 Assess procedurefor striking a balance between the need for technical precision and

process efficiency.

7.1 Does the procedure require levels of detail that can 3 See Review

reasonably be accounted for by the dose reconstructor? Comments

7.2 Does the procedure avoid levels of detail that have only N/A

limited significance to the final dose estimate and its POC?

7.3 Does the procedure employ scientifically valid protocols for 3 See Review

reconstructing doses. Comments

* Rating system of 1 through 5 corresponds to the following: 1=No (Never), 2=Infrequently,
3=Sometimes, 4=Frequently, 5=Yes (Always). N/A indicates not applicable.

2.3.3 General Comments

In order to facilitate the evaluation of this procedure, select portions of ORAUT-OTIB-0020 are

reproduced here verbatim. Statements contained therein will be critically evaluated in context
with SC& A’ s Review Objectives.
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The following statements/guidance are the focus of thisreview. Line numbers are assigned to
the quoted material because the commentary that follows refers back to specific line numbersin
the quotes.

From Section 2.0, Background

OCoOoO~NOUIWNE

.. . For the purpose of this document, coworkers are considered to be workers at a
site (potentially grouped by work location, job description, or other appropriate
category) whose measured doses are considered representative of those received
by one or more claimants with no individual monitoring data.

Cases without individual external monitoring data may fall into one of several
categories, including:

e theworker was unmonitored and, even by today’ s standards, did not need to
be monitored (e.g., a non-radiological worker).

o theworker was unmonitored, but by today’ s standards would have been
monitored.

e theworker may have been monitored but the data are not available to the dose
reconstructor.

o theworker may have partial information, but the available information is
insufficient to facilitate a dose reconstruction.

Some cases with little or no individual monitoring data can be processed in the
absence of completed coworker studies, most notably those falling under the first
category listed above. For example, nonradiological workers with no potential for
wor kplace radiation exposures may be assigned on-site ambient doses. Even some
cases falling under the second and third categories above do not require cowor ker
studies, e.g., radiological workerswho may in some cases be assigned reasonable
upper limits provided that the total probability of causation (POC) is less than
45%. Regarding the last category above, if sufficient information is available, a
prorated dose could be assigned in certain circumstances.

From Section 3.0, General Approach

OO WNPE

The general approach to applying coworker data for cases with little or no
individual external monitoring data is to assign either 50" or 95™ percentile doses
with the intent that the doses assigned represent, but do not underestimate, the
doses that would be assigned had the employee been monitored. As described in
Section 6.0, the percentile doses include consideration of missed dose. Thisis
necessary because the coworker data are intended to represent the results for
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7 unmonitored workers had they been monitored, and missed doses are assigned to
8 null monitoring results for monitored workers.

9

10  Ste-specific coworker data sets containing 50 and 95™ percentile penetrating

11  and non-penetrating doses are provided in separate, site-specific TIBs. In

12 general, the 50" percentile dose may be used as a best estimate of a worker’s dose
13 when professional judgment indicates the worker was likely exposed to

14 intermittent low levels of external radiation. The 50™ percentile dose should not
15  beused for workerswho were routinely exposed. For routinely exposed workers
16  (i.e., workerswho were expected to have been monitored), the 95™ percentile dose
17  should be applied. For workerswho are unlikely to have been exposed, external
18  on-site ambient dose should be used rather than co-worker doses. The site-

19  gpecific TIBs also provide information on the sources of the site data, validation of
20 thedata, and conversion of the data into annual doses to be applied in dose

21  reconstructions.

22

23  The coworker doses presented in the site-specific TIBs shall be treated as constant
24  values. However, they do not include all factors that must be applied by the dose
25  reconstructor in order to assign doses. Specifically, site-specific adjustments

26  based on technical considerations (e.g., dosimeter bias) must be incorporated by
27  thedose reconstructor based on the site Technical Basis Documents (TBDs).

28  Additionally, organ dose conversion factors based on OCAS-1G-001 must be

29  applied; for likely compensable or likely non-compensable cases, they shall be

30 applied in the same manner in which they are applied for monitored employees,

31  and otherwise they shall be applied as a triangular distribution.

From Section 4.0 Applications and Limitations

OCoO~NOOUILAWNPEF

In parallel with the development of site-specific TIBs that document the external
coworker data sets to be used in dose reconstructions, cases not yet completed are
screened to identify those cases requiring external coworker data to facilitate case
processing. Asdescribed previously, some cases with little or no individual
monitoring data have been processed using methods not dependent on cowor ker
data. Casesidentified asrequiring coworker data shall be processed as described
in Section 7.0.

Some workers are concerned that their dose records are not accurate because they
wer e encouraged or instructed by a supervisor not to wear their badges
(dosimeters), or they were not given badges while doing jobs that could have
resulted in exposures sufficient to exceed an administrative or regulatory dose limit.
If this concern is expressed by a claimant verbally in the CATI interview or in
written correspondence, the dose reconstructor should try to determine if this could
have happened by examining the dose records and considering the workplace
conditions, potential source terms, and incident reports. In casesin which the dose
reconstructor believes this could have happened, it may be necessary to modify the
dose reconstruction and/or perform additional research.
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2.3.4 Review Comments
Review Objectives 1.1, 1.2, 1.3,and 1.5

This procedure lacks clarity and repeatedly demands the dose reconstructor’ s opinion and/or
subjective interpretation of information. For example, under Section 2.0, lines 9, 10, 12, and 13
require the dose reconstructor to make a highly subjective comparison between present
monitoring requirements/standards and those that may extend over along period of time (and as
far back asthe 1940s). Moreover, the absence of available monitoring records may equally be
due to the loss of records of a monitored worker.

Equally perplexing is the applicability (or need for) ORAUT-OTIB-0020, as given in

Section 2.0, lines 21 through 29. For each of the “four categories’” of workers for whom OCAS-
OTIB-0020 may apply, reasons are provided as to why the ORAUT-OTIB-0020 co-worker dose
may not apply or may not be needed for dose reconstruction.

In brief, the applicability of ORAUT-OTIB-0020 lacks clarity and prescriptive guidance.
Review Objectives 2.1, 2.2, 3.2.3, and 3.2.4

Section 2.0, lines 26 through 29, stipulate that site-specific co-worker data, as defined in
ORAUT-OTIB-0020, may not be necessary for dose reconstruction. Thus, in lieu of site-
specific co-worker data, the dose reconstructor may select “. . . reasonable upper limits, provided
that the total probability of causation (POC) is less than 45%.”

Side-stepping the use of ORAUT-OTIB-0020 and co-worker data, however, requires the dose
reconstructor to make a quantitative determination of what corresponds to “reasonable” upper
exposures that the unmonitored person may have received.

Review Objective4.1

See discussion that references Review Objectives 2.1, 2.2, 2.3, 3.2.3, and 3.2.4 above.

Review Objectives5.1, 5.2, and 5.3

If, in fact, the dose reconstructor elects to employ site-specific co-worker data for dose
reconstruction, a decision must be made whether to use the 50" or the 95" percentile dose of a
representative co-worker population.

Section 3.0, lines 1 through 21, contain guidance for selecting the 50™ and 95™ percentile val ues.
Again, the dose reconstructor is placed into a situation where “professional judgment” must be
made whether (1) the unmonitored worker was exposed only inter mittently or routinely and/or

(2) the assigned dose is to represent a “best estimate” or a bounding value.

Itis SC&A’s opinion that data needed for these decisions are unlikely to be available to the dose
reconstructor.
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Review Objective 6.1

Lines 23 and 25 of Section 3.0 state that co-worker data (which SC& A assumes to include the
50" percentile value) will be treated as a constant (i.e., without any estimate of uncertainty).
While SC&A concurs with the use of a 95" percentile value as a constant, SC& A considers the
50% percentile constant value as one that is without scientific basis and not claimant favorable.

Review Objective 7.1

As aready discussed above, there are multiple elements described in the guidance/use of this
OTIB that require the dose reconstructor to make subjective decisions or require information that
isnot likely to be available.

In addition to previously cited examples, Section 4.0, lines 9 through 19, prompts the dose
reconstructor to resolve complex issues involving work practices, radiological incidents, etc.
Resolution of such complex issueswill require agreat deal of judgment by dose reconstructors,
and these judgments may not be made in a consistent manner among different dose
reconstructors.

24  ORAUT-OTIB-0023: ASSIGNMENT OF MISSED NEUTRON DOSESBASED
ON DOSIMETER RECORDS

The review of ORAUT-OTIB-0023, Rev. 00, dated March 7, 2005, was prepared by U. Hans
Behling, PhD, MPH, and approved by John Mauro, PhD, CHP, on March 31, 2006.

24.1 Purposeof Procedure

The purpose of this OTIB isto provide information to allow ORAU Team dose reconstructors to
determine when it is appropriate to assign missed neutron doses at DOE sites using the nLOD/2
method or an “alternative” method. Use of the “alternative” method should be applied when the
missed neutron central estimate (i.e., NLOD/2) exceeds 75% of the assigned photon dose (i.e.,
from recorded dosimeter dose + missed dose). A description of the alternative method is
provided below in behalf of Review Objective 1.4.

2.4.2 Review Protocol

SC&A’s evauation of ORAUT-OTIB-0023 is summarized in Table 2.4-1 below. Table2.4-1is
achecklist containing objectives that SC& A developed under the first phase of Task 3 to
evaluate whether the procedures adequately support the dose reconstruction process as directed
under the EEOICPA and defined in 42 CFR Part 82.
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Table2.4-1. Procedure Review Outline/Checklist

Document No.: ORAUT-OTIB-0023, Rev. 00

| Effective Date: 03/07/2005

Document Title: Assignment of Missed Neutron Doses Based on Dosimeter Records

Reviewer: U. Hans Behling

under the Privacy Act?

No. Description of Objective Rf_tslfg Comments

10 Determine the degree to which the procedure supports a processthat is expeditious and
timely for dose reconstruction.

11 Isthe procedure written in a style that is clear and 3 See Review
unambiguous? Comments

12 I's the procedure written in a manner that presents the datain 3 See Review
alogical sequence? Comments

13 I's the procedure complete in terms of required data (i.e., does See Review
not reference other sources that are needed for additional 2
data)? Comments

14 Is the procedure consistent with al other procedures that are See Review
part of the hierarchy of procedures employed by NIOSH for 2 C

. omments
dose reconstruction?

15 Is the procedure sufficiently prescriptive in order to minimize 3 See Review
the need for subjective decisions and data interpretation? Comments

2.0 Deter mine whether the procedure provides adequate guidance to be efficient in instances
where a mor e detailed appr oach to dose reconstruction would not affect the outcome.

2.1 Does the procedure provide adequate guidance for
identifying a potentially high probability of causation as part N/A
of aninitial dose evaluation of aclaim?

2.2 Conversdly, for claims with suspected cumulative low doses,
does the procedure provide clear guidance in defining worst- N/A
case assumptions?

3.0 Assess the extent to which the procedure accountsfor all potential exposuresand ensures
that resultant doses are complete and based on adequate data in instances where the POC
isnot evidently clear.

31 Assess quality of data sought viainterview:

311 I's scope of information sufficiently comprehensive? N/A

312 Isthe interview process sufficiently flexible to permit N/A

unforeseen lines of inquiry?

313 Does theinterview process demonstrate objectivity, and is N/A

it free of bias?

314 Is the interview process sensitive to the claimant? N/A

315 Does theinterview process protect information as required N/A

* Rating system of 1 through 5 corresponds to the following: 1=No (Never), 2=Infrequently,
3=Sometimes, 4=Frequently, 5=Yes (Always). N/A indicates not applicable.
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No. Description of Objective Rf_téfg Comments

3.2 Assess whether the procedure adequately addresses generic

aswell as site-specific data pertaining to:

321 Personal dosimeters (e.g., film, TLD, PICs) N/A

3.2.2 In vivo/ln vitro bioassays N/A

3.2.3 Missing dosimetry data N/A

324 Unmonitored periods of exposure N/A

4.0 Assess procedurefor providing a consistent approach to dose reconstruction regar dless of

claimants’ exposures by time and employment locations.

41 Does the procedure support a prescriptive approach to dose N/A

reconstruction?

4.2 Does the procedure adhere to the hierarchical process as 3 See Review

defined in 42 CFR 82.2? Comments

5.0 Evaluate procedure with regard to fair ness and giving the benefit of the doubt to the

claimant.

51 Isthe procedure claimant favorable in instances of missing

N/A
data?

52 Is the procedure claimant favorable in instances of unknown N/A

parameters affecting dose estimates?

53 I's the procedure claimant favorable in instances where N/A

claimant was not monitored?

6.0 Evaluate procedurefor itsability to adequately account for the uncertainty of dose

estimates.

6.1 Does the procedure provide adequate guidance for selecting

the types of probability distributions (i.e., normal, N/A
lognormal)?

6.2 Does the procedure give appropriate guidance in the use of N/A

random sampling in developing afinal distribution?

7.0 Assess procedurefor striking a balance between the need for technical precision and

process efficiency.

7.1 Does the procedure require levels of detail that can 3 See Review

reasonably be accounted for by the dose reconstructor? Comments

7.2 Does the procedure avoid levels of detail that have only 3 See Review

limited significance to the final dose estimate and its POC? Comments

7.3 Does the procedure employ scientifically valid protocols for 5 See Review

reconstructing doses. Comments

* Rating system of 1 through 5 corresponds to the following: 1=No (Never), 2=Infrequently,
3=Sometimes, 4=Frequently, 5=Y es (Always). N/A indicates not applicable.

2.4.3 Review Comments

Review Objectives1.1and 1.2

The procedure lacks clarity by failing to provide clear definition(s), and isinconsistent in its
terminology. References/descriptions pertaining to neutron monitoring in Section 2.0,
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Background, that relate to “ unreliable” neutron dosimeters are not only irrelevant to the OTIB,
but introduce unnecessary confusion, since this OTIB isintended only for accurate neutron
monitoring data that are considered the “dose of record.”

Review Objective 1.3

For the alternative method (when nLOD/2 is not used), detailed information is required that will
not be readily available to the dose reconstructor. (For a more detailed explanation, see Review
Objectives 7.1, 7.2, and 7.3 below.)

Review Objective 1.4

ORAUT-OTIB-0023 references OCAS-1G-001 as the basis for its guidance. Guidance contained
in ORAUT-OTIB-0023 and OCAS-1G-001, however, isinconsistent. The key discrepancies are
asfollows:

(1) Reference to the dosimeter datathat reflect reliable versus unreliable neutron dosimeters
differs between the two guidance documents.

(2) The need for use of neutron survey data and stay times when missed neutron doses
exceed 75% of photon dosesis only prescribed in OCAS-1G-001.

(3) The same 75% condition in ORAUT-OTIB-0023, however, isonly invoked in
combination with a second condition in order to avoid the assignment of missed neutron
dose atogether. Thus, if the second condition is not met, ORAUT-OTIB-0023 provides
no guidance for assigning missed neutron dose.

The following provides a more detailed description of these discrepancies:
e OCAS1G-001, Section 2.2.2.2.1, provides the following guidance:

An exception to the method is needed for unreasonably high neutron missed
doses. Generally the neutron dose is significantly less than the photon dose.
Therefore when the neutron missed dose central estimate (nLOD/2) exceeds
75% of the photon dose (dosimeter dose + missed dose), the exposure should be
treated as an unmonitored exposure and radiation survey data combined with
stay times (frequency of exposure) should be used to estimate the missed dose.
The reason for this deviation is that early monitoring of neutrons was sufficiently
poor that the missed dose was virtually an unmonitored exposure. With accurate
stay time information and numerous neutron measurements, a reasonable
estimate of exposure can be derived for recorded exposures below the limit of
detection. [Emphasis added.]

In summary, OCAS-1G-001 cites the 75% photon criteriain behalf of neutron
dosimeters judged to be unreliable, and proposes to use “radiation survey data
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combined with stay times” as the alternative method for estimating missed
neutron doses.

e ORAUT-OTIB-0023, Section 3.0, Applications and Limitations, provides the
following:

The guidance in this TIB applies to cases in which the neutron monitoring devices
in use at the site produced results that were considered the dose of record. It
does not apply to periods during which the monitoring was unreliable and some
method other than the monitoring data (e.g., neutron-gamma ratios) is normally
used to assign neutron dose based on information in the site TBD or other
reliable source. [Emphasis added.]

And,
e ORAUT-OTIB-0023, Section 6.0, Guidance, provides the following:

Wor kers who were monitored for neutrons using reliable dosimeters should
generally be assigned missed doses in accordance with OCAS-IG-001 (i.e., using
the LOD/2) method for any null results. Asdescribed in the IG, however, an
exception to the method is needed for unreasonably high neutron doses.

Missed neutron doses do not need to be assigned if both of the following
conditions are met:

1. The neutron missed dose central estimate (nLOD/2) would exceed 75% of the
photon dose (dosimeter dose + missed dose).

2. Based on the employee’ s work location(s) and relevant information in the site
TBD or other documentation (e.g., neutron source term information, neutron
survey results, and the potential for neutron exposures), the dose
reconstructor determines that the employee’ s neutron dose was zero or
incidental relative to the external dose assigned.

If both of the above conditions are met, dose reconstructors should include
appropriate explanatory language in the dose reconstruction (DR) report. This
should include a discussion in the DR report of the available information
regarding work locations and the rationale for the conclusion that neutron doses
could not have exceeded incidental levels. [Emphasis added.]

Review Objective 1.5

For the dose reconstructor, potentially subjective decisions may include (1) the determination of
neutron dosimeters as being reliable or unreliable, and (2) the need to assign a quantitative value
to the term “incidental levels’ of neutron exposures. (Note: SC& A assumes that thisOTIB is
intended for dose reconstructions that are classified as “best estimates’). It is questionable
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whether dose reconstructors are in a position or have the information to make such judgments.
In addition, when such judgments are made, there is a high potential for different dose
reconstructors to come to different judgments; i.e., by itsvery nature, it is unlikely that the OTIB
can be implemented in a consistent manner.

Review Objective 4.2

ORAUT-OTIB-0023 defersto OCAS-1G-001 with regard to the technical basis for its guidance.
However, a comparison between the two documents identifies significant differences as
described under Review Objective 1.4 above.

Review Objective 7.1

At thistime, it is uncertain whether guidance contained in OCAS-1G-001 (which requires the
assignment of neutron doses based on neutron survey data and worker stay times) appliesto
ORAUT-OTIB-0023 in instances when only condition #1 is met.

If the answer isyes, then the reconstruction of missed neutron doses from “. . . numer ous
neutron measurements and accur ate time information” [emphasis added] can only be regarded
as unredistic.

Review Objective 7.2
SC& A interprets the current guidance in ORAUT-OTIB-0023 as providing two options:

e Option#1. Missed neutron doses are assigned for “reliable neutron dosimeters’ on the
basis of NLOD/2. Since NTA film at most facilitiesis not considered reliable, LOD
valuesfor TLNDs are generally given at 10 or 20 mrem. For TLND, common exchange
cyclesinvolve quarterly or monthly exchange periods and would result in nLOD/2
missed neutron doses of aslittle as (4)(10)/2 or 20 mrem per year to (12)(20)/2 or
120 mrem per year.

e Option#2. When both conditions are met, missed neutron doses may be ignored
altogether and a zero dose is assigned.

Thus, the difference between Option #1 and Option #2 may vary between 20 mrem per year to
120 mrem per year. Given thesetrivial doses and the need to provide compelling rationale/
explanation for selecting Option #2, the regulatory recommendation for “striking a balance
between the need for technical precision and process efficiency” has clearly been ignored.

Review Objective 7.3
A key element in ORAUT-OTIB-0023 (aswell asin OCAS-1G-001) is the unsupported

assumption that when the missed neutron dose exceeds 75% of recorded + missed photon dose,
such a missed neutron dose must be regarded as inflated/unrealistic.
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A review of several TBDs identifies multiple locations where the neutron-to-photon ratios
exceed 0.75. For example, ORAUT-TKBS-0014-6 identifies severa locations at Y-12 with
neutron-to-photon ratios well in excess of 1:1 and as high as 25:1. Thus, the generic assumption
of a neutron-to-photon ratio of 0.75:1 as a limiting value for the application of nLOD/2 is neither
technically defensible nor claimant favorable.

25 ORAUT-OTIB-0017: INTERPRETATION OF DOSIMETRY DATA FOR
ASSIGNMENT OF SHALLOW DOSE

The review of OCAS-OTIB-0017, Interpretation of Dosimetry Data for Assignment of Shallow
Dose, Rev. 01, dated October 11, 2005, was prepared by John Hunt, PhD, and approved by John
Mauro, PhD, CHP, on March 31, 2006.

25.1 Purposeof Procedure

This OTIB provides guidance for assigning shallow doses to the skin, testes, and breast from
non-penetrating radition, including beta exposures and exposures to |ow-energy photons.

2.5.2 Review Protocol

SC&A’s evauation of ORAUT-OTIB-0017 is summarized in Table 2.5-1 below. Table2.5-1is
achecklist containing objectives that SC& A developed under the first phase of Task 3 to
evaluate whether the procedure adequately supports the dose reconstruction process, as described
in the introduction to this report.
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Table2.5-1. Procedure Review Outline/Checklist

Document No.: ORAUT-OTIB-0017

| Effective Date: 10/11/2005

Document Title: Interpretation of Dosimetry Data For Assignment of Shallow Dose, Rev. 01

Auditor: John Hunt, PhD

under the Privacy Act?

No. Description of Objective Rf_%fg Comments

10 Determine the degree to which the procedure supports a processthat is expeditious and
timely for dose reconstruction.

11 Isthe procedure written in a style that is clear and 5
unambiguous?

12 I's the procedure written in a manner that presents the datain 4 See Review
alogical sequence? Comments

13 Is the procedure complete in terms of required data (i.e., does It references other
not reference other sources that are needed for additional related NIOSH and
data)? 5 ORAUT documents,

but thisisnot a
problem.

14 Is the procedure consistent with all other procedures that are
part of the hierarchy of procedures employed by NIOSH for 5
dose reconstruction?

15 Isthe procedure sufficiently prescriptive in order to minimize 5
the need for subjective decisions and data interpretation?

2.0 Determine whether the procedure provides adequate guidance to be efficient in instances
where a mor e detailed appr oach to dose reconstruction would not affect the outcome.

21 Does the procedure provide adequate guidance for See Review
identifying a potentially high probability of causation as part 1 Comments
of aninitial dose evaluation of aclaim?

2.2 Conversedly, for claims with suspected cumulative low doses,
does the procedure provide clear guidance in defining worst- 5
case assumptions?

3.0 Assess the extent to which the procedure accountsfor all potential exposures and ensures
that resultant doses ar e complete and based on adequate data in instances where the POC
isnot evidently clear.

31 Assess quality of data sought viainterview:

311 I's scope of information sufficiently comprehensive? N/A

3.12 Isthe interview process sufficiently flexible to permit N/A

unforeseen lines of inquiry?

313 Does theinterview process demonstrate objectivity, and is N/A

it free of bias?

3.14 Isthe interview process sensitive to the claimant? N/A

315 Does the interview process protect information as required N/A

* Rating system of 1 through 5 corresponds to the following: 1=No (Never), 2=Infrequently,
3=Sometimes, 4=Frequently, 5=Y es (Always). N/A indicates not applicable.
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No. Description of Objective Rf_téfg Comments

3.2 Assess whether the procedure adequately addresses generic

aswell as site-specific data pertaining to:

321 Personal dosimeters (e.g., film, TLD, PICs) 5

3.2.2 In vivo/ln vitro bioassays N/A

3.2.3 Missing dosimetry data 5

3.24 Unmonitored periods of exposure 5

4.0 Assess procedurefor providing a consistent approach to dose reconstruction regar dless of

claimants’ exposur es by time and employment locations.

4.1 Does the procedure support a prescriptive approach to dose 5

reconstruction?
4.2 Does the procedure adhere to the hierarchical process as 5
defined in 42 CFR 82.2?

5.0 Evaluate procedure with regard to fairness and giving the benefit of the doubt to the

claimant.

51 Is the procedure claimant favorable in instances of missing 5

data?

52 Is the procedure claimant favorable in instances of unknown 3 See Review

parameters affecting dose estimates? Comments

53 I's the procedure claimant favorable in instances where 5

claimant was not monitored?

6.0 Evaluate procedurefor itsability to adequately account for the uncertainty of dose

estimates.

6.1 Does the procedure provide adequate guidance for selecting

the types of probability distributions (i.e., normal, 5
lognormal)?

6.2 Does the procedure give appropriate guidance in the use of N/A

random sampling in developing afinal distribution?

7.0 Assess procedurefor striking a balance between the need for technical precision and

process efficiency.

7.1 Does the procedure require levels of detail that can 5

reasonably be accounted for by the dose reconstructor?

7.2 Does the procedure avoid levels of detail that have only 5

limited significance to the final dose estimate and its POC?

7.3 Does the procedure employ scientifically valid protocols for 3 See Review

reconstructing doses. Comments

* Rating system of 1 through 5 corresponds to the following: 1=No (Never), 2=Infrequently,
3=Sometimes, 4=Frequently, 5=Y es (Always). N/A indicates not applicable.

253 General Comments

ORAUT-OTIB-0017 presents a comprehensive and thoughtful discourse on the challenges
associated with reconstructing shallow doses from soft photons and beta emitters. It provides
detailed and comprehensive guidance regarding the difficulties in interpreting external dosimetry
data for several target tissues and organs and for arange of facilities and times periods,
considering their different monitoring techniques and reporting practices. However, we would
like to offer the following observations and suggestions that we believe would further improve
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the document. The format used here isto first quote the statement made in the guide (the
statement in italics) followed by our comment(s).

Page 6, item 3: Assign the non-penetrating dose as electrons > 15 keV (corrected for attenuation
where applicable) or photons < 30 keV if the employee worked in a plutonium facility.

It is suggested that the dose reconstructor should check whether the site was reporting dose due
to electrons or photons, and whether the dosimetry system had been calibrated for that type of
radiation. For example, consider an employee that worked with plutonium. If hisindividual
dosimeter had been calibrated for beta radiation, the result would have been reported as 40 mrem
(due to betaradiation). Itisnot procedurally correct to now say that he was exposed to 40 mrem
of low-energy photon radiation. If the above-mentioned employee had, in fact, been exposed to
low-energy photon radiation and not beta radiation, then the case is more complicated.

Unless a calibration factor that would convert the beta dose into a low-energy photon dose can be
calculated, then it could be stated that the dosimetry system at the time was not capable of
measuring low-energy photons, and therefore, the employee’ s dose due to low-energy photonsis
unknown.

Electron attenuation

Page 7: An acceptable minimizing approach isto assume a transmission of 0.6.

The protective clothing used for each case was known in the great majority of the cases. The
transmission factors for this clothing should be used.

Exposure geometry

Page 7: The nature of beta particles suggests that some recorded doses may significantly
overestimate or under estimate the actual dose to the skin at the cancer diagnosis location.
Unless there were fundamental mistakes in the calibration of the dosimeters, the beta dose will
never have been overestimated. However, we agree that the recorded dose can and will
significantly underestimate the real betadose. 1tis SC&A’sopinion, from a practical
occupational exposure point of view, that individual monitoring for beta particles only works on
a“yesthere was a beta dose/no there was no betadose” basis. Consider the following examples,
which cover most, if not al, working place geometries:

(2) Directly handling uranium, asin the OCAS-1G-001 example, or directly handling other
beta/gamma emitters (hopefully with thick gloves). Dose to dosimeter |ess than 1% of
the dose to the skin of the hand or forearm.

(2) Hot particle or evenly distributed skin contamination, to the lip or to the shoulder asin
the OCAS-1G-001 example — dose to dosimeter less than 1% of the skin dose.

(3) Working in a confined contaminated space, such as pipe, vessel, or duct, or lying face
down on a contaminated surface — in this case, the beta dose to the dosimeter
approximates the dose to skin if the beta energy spectrum is similar to the beta calibration
spectrum. The front of the dosimeter has to be facing the contaminated surface.

(4) Standing, sitting, kneeling, or on all fours on a contaminated surface — beta dose to
dosimeter less than 10% of the overall skin beta dose and less than 1% of the dose to the
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skin in contact with the surface. The dosimeter held perpendicular to the contaminated
surface considerably reduces the response.

(5) Standing facing a contaminated surface — if the distance to the surface is lower than
around 50 cm, the dose to dosimeter approximates the dose to skin if the beta energy
spectrum experienced by the worker is the same as that used for calibration. If the
distance from the dosimeter to the contaminated surface is higher than around 50 cm, the
doseistoo low to be relevant for POC calculations. For any other relative position, the
dose to the dosimeter is less than 1% of the skin dose.

Looking at the five irradiation geometries above suggests that, unless the employee spent most of
his day doing maintenance work in confined spaces or supervising a contaminated control panel,
the beta dose to his or her dosimeter (basically zero) will have no relation to the real beta skin
dose.

For dosimeters that discriminate beta radiation (with atrue OW and a plastic filter for the betas),
and if it is clear that the dosimeter has been exposed to betaradiation, it is agood practice to
make a workplace survey with portable equipment to determine the location and count rate
(which can then be used to approximate dose rate) of the beta-gamma radiation fields. Once
located, the beta-gamma contamination should be removed or reduced. Loose beta-gamma
contamination poses a greater hazard from the point of view of internal contamination than as an
external hazard. As part of the site profile and dose reconstruction, an attempt should be made to
determine whether these practices were employed if beta exposures are of concern for particular
facilitiesand claimants.

Film dosimeters are also useful to detect |oose beta-gamma contamination in the workplace; a
particle or dust deposited on the outside of the film badge holder will leave a distinctive circular
black mark on the film. Thefilm isavery sensitive detector of a beta-gamma emitter on the film
badge, as the source is amost in contact with the film, and the film integrates the dose over the
interval between the contamination and the film change. Thiswas also the way that radioactivity
was discovered in thefirst place. It isnot possible, of course, to estimate the shallow dose; only
to give ayes/no beta contamination indication.

The particle may be deposited on the film badge as dust or by holding the film badge with
contaminated hands. If there was sufficient removable beta-gamma contamination in the
workplace to produce a relevant beta dose, then there is a high probability that this would have
been seen directly on afew of the film badges over a number of the dosimeter changes. From
our experience, for each month of monitoring a NPP, we would see on average one film with a
characteristic mark of beta-gamma contamination on the film badge. The dose report would then
contain the observation, “Film badge holder contaminated, please change.” The nuclear
medicine clinics were worse; the incidence rate of beta-gamma contamination marks was higher.

If this film badge contamination was not seen, it could be concluded that beta radiation fields
from open beta-gamma contamination were not an occupational radiation protection problem for
the specific DOE facility operation.
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Non-uniform exposure of the skin

Page 8: If it isknown that the cancer occurred in an area not within the area for contamination
or partial-body irradiation, no dose should be assigned to that cancer location.

Asdiscussed in the item on exposure geometry, it is possible to state definitely where the cancer
siteis, but not where the contamination was, if film or TLD dosimetry were the only detection
methods available.

Page 8: For example, a hot particle skin exposure for 1cn in accordance with OCAS1G-001
should be modified to account for total skin area...

As stated previously, a skin dose due to hot particle exposure will not be detected by individual
dosimetry because of the localized nature of the exposure. There is ahigh probability that
employees were exposed to hot particlesif their activities included entering workplaces where
the following may have existed:

Particles from damaged and used fuel elements

Fission products from nuclear device testing or a criticality accident
Fission products in hot-labs, canyons, or hot-cells (maintenance work)
Particle releases from facility stacks (Hanford)

The employees were normally “frisked” out of the control area, but the success of detection of
hot particlesis not 100%. Normally, only the hands, shoes, and possibly hair are “frisked.”

It would help the dose reconstructorsif a*reference hot-particle skin dose” could be calculated
that would establish (1) a*“standard hot particle,” (2) the time expected before “frisking” and
removal of the contamination, (3) the calculation of the dose, due to the hot particle placed on
the skin or placed on protective clothing, and (4) the uncertainties due to the non-uniform
exposure of the skin. This *standard hot-particle exposure” would then be used for the cases of
skin cancer for employees whose jobs included the above-mentioned activities. However, using
the example and the procedure given in the OTIB, the skin dose due to a“hot particle” will not
generate a POC higher than around 30%. Specifically, the case given in the OTIB (skin — basal
cell cancer, electrons > 15 keV — acute, GM = 0.01 rem, GSD = 14, birth 1925, exposure 1945,
diagnosis 1980) gives a POC of 27%.

The mathematics of probability can be used to show that if 1,000 such employees suffered skin
doses due to hot particles, with the above POC, around 270 of them would devel op skin — basal
cell cancers, and not zero, as calculated through the IREP methodol ogy.

There is also the question of how many hot-particle irradiations per person should be considered
for the dose reconstruction. Exposure to three of the OTIB hot particles will give a POC above
50%.

Over-response of film to low-energy photons

Page 9: .....by factors of 8.5-12 and 14-19.

We assume that these factors represent over-response of film to low energy photons relative to
exposure to photons with energies greater than 250 keV photons. This should be made clear in
the document.
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Page 9: ...afactor of 0.6 is prescribed....
Considering the order-of-magnitude factors given above, afactor of 0.6 isvery claimant
favorable.

Page 9: Missed doses assigned as < 30 keV photons should also include this correction factor
(0.6)...

If adosimetry service recorded, for example, 30 mrem as the LOD for OW and S dose, then this
value (30 mrem) should be used as the basis for the missed dose calcul ation.

Attachment A

Page 15: The thickness of each garment is 2 mm, giving a total of 4 mm....

It is not claimant favorable to consider that the employee had 4 mm of clothing thickness. Our
own measurements made with a micrometer determined the thickness of a number of items of
clothing, such as alaboratory overcoat (0.4 mm), athin sweater (0.8 mm), and athick shirt

(0.6 mm). We would suggest checking the basis for the 4 mm assumption (or 5 mm assumption
on page 17), and recal culating the shielding and correction factors accordingly.

Page 17: The source was modeled as a 10-cm2 infinitely thin disk source located 2 cm away
fromthe skin.

For the breast area, the film dosimeter would give a reasonable dose estimate. If the source was
near the testicles, the film dosimeter would not measure anything.

Page 17: Tables A-1 and A-2

In almost all real cases, it isnot possible to state that the beta dose was due to Ru/Rh-106,
Sr/Y-90, Nb-95, and so on. All that can be said is that “the beta dose was due to a mixture of
fission products’ or “the beta dose was due to decay products of U-238 and U-235." Therefore,
this table and the other tables should include correction factors for a* standard” fission product
mix and for uranium series decay productsin equilibrium.

Page 18:...a significant fraction of the X-rays being absorbed by the 1 cmthick shield (on the
film dosimeter).
The correct thickness of the shield should be given.

Page 18:...sensitive issues
Should read, “ sensitive tissues.”

Page 18: ...ismore notable for the low energy beta sources, especially those with maximum
energies below 500 keV.

Asindicated in the Portsmouth TKBS (ORAUT-TKBS-0015-6), for low-energy beta radiation,
the dosimeters were likely incapable of furnishing accurate doses in terms of Hp(0.07).

Attachments B and C

Pages2l and 24...

It is not clear why the two tables of examples give the recommendation to assign a 30-250 keV
for missed dose to the skin for 0 “OW reading” and 0 “Sreading,” as this does not follow the
general logic of the table, and this energy range is not claimant favorable.
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Attachment D

Page 25.....in general, the contribution to skin dose at GDPs from low energy photonsis
extremely small compared to the contribution from beta particles.

It islikely that the beta doses to the skin (mainly the hands) of employees doing maintenance or
decontamination work at the GPDs will be higher than the low-energy photon doses. However,
considering the argumentsin this report, it isaso likely that the dosimeters used did not record
this beta dose, only the low-energy photon dose. The employees in operation areas with closed
systems with UFg or other uranium compounds would be more exposed to low-energy photons
(E < 30 keV) than beta particles. In any case, the photon dose rate would be low.

254 Review Comments
Review Comments 1.2;

Thetitle of the OTIB, Interpretation of Dosimetry Data for the Assignment of Shallow Dose,
does not correspond to the content of the OTIB, as the assignment of both shallow and
penetrating doses are discussed. A more correct title would be Inter pretation of Dosimetry Data
for the Assignment of Dose to the Skin and Other Shallow Organs. The logical order of the
information in Chapter 3: General Approach could be improved.

Review Comments 2.1

The OTIB does not identify any cases where a possibly high POC can be determined early in the
investigation. It doesidentify assumptions to be made to minimize the POC in likely
compensabl e cases.

Review Comment 5.2

The procedure is not claimant favorable in instances of unknown parameters effecting dose
estimates. In summary, due to the localized form of betairradiation, the beta dose as measured
on the thorax or extremity dosimeter has no relationship to the worker’ s skin dose at the point of
cancer incidence. There are two exceptions to this general rule:

(@) Immersion in acloud of beta-gamma emitters
(b) Skin cancer on the wrist for awrist extremity dosimeter or on the chest for a thorax
dosimeter

It is convenient to say “the beta dose was as measured on the dosimeter.” However, the
dosimeter will give at best a*“yes, there was a betaradiation field” or “no, there was no beta
radiation field.” Inamost all cases, the dosimeter dose will substantially underestimate the beta
dose. This substantial underestimation by the dosimeter is mentioned in the OTIB, but not dealt
with in any way.
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Review Comment 7.3

The procedure does not employ scientifically valid protocols for reconstructing doses, as

follows:

() Page 6, item 3 of the OTIB states, “ Assign the non-penetrating dose as el ectrons >15 keV
(corrected for attenuation where applicable) or photons < 30 keV if the employee worked
in aplutonium facility.” Either the dose was originally calculated as being due to
electrons using the dosimeter calibration factor for betas, or the equivalent calculation
was made for photons. It is not possible to change a beta dose to a photon dose and visa-

Versa

(b) The assumption of 4 mm thickness of clothing for beta radiation shielding is not claimant

favorable.

(c) Thetreatment of hot spotsis not adequate. Thereis not enough information to allow the
POC to be calculated. Open points are the beta energies, the dose to the skin, and the

number of hot spots per worker that could be considered as reasonable.

26 ORAUT-OTIB-0024 (REV. 00, APRIL 7,2005): ESTIMATION OF NEUTRON
DOSE RATESFROM ALPHA-NEUTRON REACTIONSIN URANIUM AND

THORIUM COMPOUNDS

2.6.1 Purposeof Procedure

The stated purpose of thisdocument “. . . isto provide a quick estimate of neutron doses from
alpha particle collisions with low atomic number materials. This document provides an estimate
of neutron doses at sites that processed thorium and uranium compounds with low atomic
number components, but did not perform neutron measurements’ (Hysong et al. 2005).

2.6.2 Review Protocol

SC&A’s evauation of ORAUT-OTIB-0024: Estimation of Neutron Dose Rates from Alpha-
Neutron Reactions in Uranium and Thorium Compounds, is summarized in Table 2.6-1 below.
This table presents a checklist containing objectives that SC& A developed under the first phase
of Task 3 to evaluate whether a procedure adequately supports the dose reconstruction process,
as described in the introduction to this report.
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Table2.6-1. Procedure Review Outline/Checklist

Document No.: ORAUT-OTIB-0024

| Effective Date: 04/07/2005

Document Title: Estimation of Neutron Dose Rates from Alpha-Neutron Reactionsin Uranium
and Thorium Compounds

Reviewer: Robert Anigstein, PhD

No. Description of Objective Ritéfg Comments

1.0 Deter mine the degree to which the procedure supports a process that is expeditious and
timely for dose reconstruction.

11 Isthe procedure written in a style that is clear and 5
unambiguous?

12 I's the procedure written in a manner that presents the datain 5
alogical sequence?

13 Is the procedure complete in terms of required data (i.e., does
not reference other sources that are needed for additional 5
data)?

14 Is the procedure consistent with all other procedures that are
part of the hierarchy of procedures employed by NIOSH for 5
dose reconstruction?

15 Isthe procedure sufficiently prescriptive in order to minimize 5
the need for subjective decisions and data interpretation?

2.0 Determine whether the procedure provides adequate guidance to be efficient in instances
wher e a mor e detailed approach to dose reconstruction would not affect the outcome.

21 Does the procedure provide adequate guidance for See Review
identifying a potentially high probability of causation as part 1 Comments
of aninitial dose evaluation of aclaim?

2.2 Conversely, for claims with suspected cumulative low doses,
does the procedure provide clear guidance in defining worst- 5
case assumptions?

3.0 Assess the extent to which the procedure accountsfor all potential exposures and ensures
that resultant doses are complete and based on adequate data in instan