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Can Occupational Radiation Doses Be
Reconstructed with Sufficient Accuracy?
An Evidence-Based Scientific Evaluation
of SEC-00256 at the Pinellas Plant

This presentation examines whether the historical evidence
available for the proposed worker class supports occupational dose
reconstruction with sufficient scientific confidence under the
Special Exposure Cohort framework.



What Scientific Question Is the Board Being Asked to
Answer?

Scientific Question: Can occupational radiation doses for
the proposed worker class be reconstructed with sufficient
accuracy?

Scientific Finding: The Board's task is to determine whether
occupational radiation doses can be reconstructed with sufficient
scientific confidence for the proposed worker class.



FROM INDIVIDUAL ISSUES
TO SCIENTIFIC EVIDENCE

The 54 issues in the evidence matrix are not

independent observations—they represent

i lines of scienti i

that ively ine whether
diation doses can be

sufficient reliability.

d with

% 54 Evidence Issues

EER 8 Evidence Categories

Integrated Scientific
Assessment

Dose Reconstruction

Rel ity

@/ Individual records answer specific questions.
C i they ine whether the historical

evidence supports reliable dose reconstruction.

HISTORICAL DOCUMENTATION
Does the Historical Record Adequately

Support Reconstruction?
[\ OPERATIONAL RECORDS
=S| Production logs, process records,
operational reports
3 EVIDENCE ISSUES
HEALTH PHYSICS RECORDS
Surveys, monitoring results, + Missing records
radiological evaluations
3 + Destroyed records
n INCIDENT DOCUMENTATION + Classified
Occurrence reports, investigations, information

INTEGRATED HISTORICAL RECORD
Synthesis of afl avollabie evidence
for scientific evaluotion

Historical documentation provides the
156y fotndation for .

Yy
reconstruction.

Assessment Scale:

Green = Well Documented / Strong Evidence

Scientific Evaluation Framework

9 HISTORICAL WORKPLACE
Was the Historical Workplace
Adequately Characterized?

f &

Buildings Operations

.

tm L] o
= &
Operational Processes
Changes

000
7Y
Worker Equipment
Activiti
EVIDENCE EVALUATED
+ Building histories + Material handling

. Py hti

. iological work areas

@ Reliable reconstruction begins with an
of the

workplace.

SCIENTIFIC ASSUMPTIONS
Can Reconstruction Assumptions Be
Independently Validated?

HISTORICAL VALIDATION

NOT
SUPPORTED

ASSUMPTION
STRONG
Monitoring
completeness ‘/
A, Worker ,
BCR  representativeness v

@ Source terms v

D9  Airsampling Vs
>0 v

Personnel dosimetry =
coverage -

Coworker models v

A Incident capture v

Bounded >
estimating methods b

Scientific assumptions are strongest when
supported by multiple independent lines
of historical evidence.

S
@

llow = Partial / Moderate Evidence

Orange = Limited Evidence

SOURCE TERMS
Were Radiological Source Terms
Adequately Characterized?

©

SOURCE TERMS
EVIDENCE
& Titium CH) BVALUATED
@ + Radionuclide

Krypton-85 (*°Kr) inventories

" Promethium-147 (“/Pm)  * Material forms
+ Process quantities
0 Uranium (U)
* Release
@ Plutonium (Pu) mechanisms
" + Encapsulation
Thorium (Th)
+ Contamination
Activation Products potential

Dose reconstruction cannot exceed the
quality of the underlying source-term
evidence.

WEIGHT OF EVIDENCE
How Do the Evidence Categories
Fit Together?

RELIABILITY
OF DOSE

RECONSTRUCTION

The scientific strength of dose
m depends on the cumulative weight of

evidence across all categories.

Red = Uncertain / Insufficient

(9]

G WORKER POPULATIONS
Were Potentially Exposed Workers
Adequately Represented?
EVIDENCE OF COVERAGE

@ Production [ ]

Q Maintenance @

8 Laboratory

@ Engineering

@ Health Physics y

e Contractors @

e Temporary Workers ’

e Visitors / Others .

Representative worker populations are
@R essential for valid coworker models and
dose estimates.

@ Well Documented Partiasl @ Limited @ Uncertain

MATRIX SUMMARY
What Does the Complete Matrix Demonstrate?

DENCI NUMBER OF OVERALL
N ECATERORY ISSUES ASSESSMENT
& Historical Workplace 8 MODERATE

MODERATE

@ Source Terms 7

,’a{ Worker Populations. 8 MODE
LIMITED-

Ak

ﬁ Ménkorkyg Progearcs i MODERATE

[@ HistoricolDocumentation 9 LIMITED
REQUIRES

@ Scientific Assumptions 8 INDEPENDENT
VALIDATION

The matrix organizes the historical record into
Q eviden ies that lively inform

the ion of

SEC-00256 | PinellasPlant |

Scientific Question: Why should the evidence be evaluated collectively rather thanissue by issue?

Scientific Finding: The reconstructability standard determines what historical evidence is necessary to support reliable dose estimates.

| + Data Quality

MONITORING PROGRAMS
How Complete Were Radiation
Monitoring Programs?

By

=  BIOASSAY PERSONNEL |
DOSIMETRY
= Govarage + Coverage
= Frequency - Frequency
% . C
+ Data Quality < Data Quality
)
29 AR || £\ AREA
—° SAMPLING ‘ MONITORING
+ Coverage « Coverage
« Frequency « Frequency
« C . C
+ Data Quality

Monitoring records provide the strongest
quantitative evidence only when they
adequately represent workplace
conditions and worker populations.

SCIENTIFIC CONCLUSION
From Historical Evidence to
SEC Evaluation

Historical Evidence
What is documented?

Scientific Evaluation
What does it show?

Independent Validation
Can it be verified?

Reconstruction Reliability
How confident can we be?

SEC Determination
What is the decision?

e

The central question is not whether historical
evidence is sufficient to support reliable
retrospective dose reconstrations for the

proposed worker class.

Advisory Board on Radiation and Worker Health



+ WHY PINELLAS WAS UNIQUE +

Within the U.S. Nuclear Weapons Complex

Pinellas was not a traditional nuclear materials plant. It was a high-technology component
manufacturing center that combined engineering, precision manufacturing, research, and

classified weapons work—supporting many U.S. nuclear weapons for decades.

‘components, and more.
o CLASSIFIED "
OPERATIONS '

PINELLAS PLANT

ADVANCED

Q ELECTRONICS
& DEVICES

WHY PINELLAS’ UNIQUENESS REQUIRES STRONGER EVIDENCE

Uniqueness Directly Increases the Need for Complete, Representative, and Independently Validated Historical Evidence

Specialized weapon components

-

Manufacturing methods and controls

§ 2 B HISTORICAL RECORDS . » .
Ssonaiil castied ;:m::%‘;:g;z:g odwedgecsied | | [y ot g with complex, evolving processes. must be well-documented and validated.
with strict security controls. Slecwanice, tiing . changes, and contractor

Many engineering records
and operational details
remained classified or
controlled for decades.

devices, switches,

N\ capacitors, oscillators,

sensors, and other
critical components.

=

transitions can affect
completeness.

¥

Continuously Evolving Operations
Processes, equipment, and

More Time Periods to Evaluate
Increasing the need for consistent,

NEUTRON GENERATOR WHY THIS MATTERS
T . :“°°f‘°“°“ GiiHRE - WHY PINELLAS IS UNIQUE IMPLICATION FOR DOSE RECONSTRUCTION THE SCIENTIFIC IMPACT
RECORD reren ;im%m') RADIONUCLIDES »g’ (HSTORICAL OPERATIONS
% for virtually mode  d . " Diverse and . . . ag iy
e & f ﬁ%&;ﬁ:ﬂ:‘:‘ s v ;ﬁff?ﬂm Multiple Radionuclides Greater Exposure Complexity Pinellas’ historical complexity increases the
classified work, and 5 3 4 over time, including o4 - 3 o
ke oo § e cold i uidom, kpronss, t 1 - Different pathways, forms, » More exposure scenarios and potential for heterogeneous exposures across
crostada complex SOt 7, Sihuk 0 A P ant time, location, radionuclides, operations
ot ) cubon- 14, ok, : P | and monitoring needs. pathways to identify and evaluate. d " 11 OP "
record. - & POTENTIAL and worker groups.
= %3 Varied tasks, locations,
o MANY WEAPON N o PRECISION and radionucides create Di s 5 v
COMPONENTS *-... iverse Missions More Documentation Demanded
Ire il opportunities. g g . g
i s ﬁmﬂm v 1 Classified and unclassified » Evidence must capture both classified Therefore. th dard §
for numerous weapon ' e, - it . s ; erefore, the standard for
bbb JIEE = activities operating side by side. and unclassified operations. Historical evid tb
. th istorical evidence must be
fooeisuicieg ;;‘;;’;m;y = :
asembles AL sty Motk pes . . . higher—not lower.
time. Precision Manufacturing More Variables to Account For

Confidence in dose reconstruction depends
on demonstrating that the historical record is:

=

©

o DIVERSE WORKER e RESEARCH g DOSERECONSTRUCTION
POPULATIONS 0 CHANGING MANUFACTURING INTEGRATED WITH " I Fikas co e gty o building use changed over time. time-resolved historical evidence. COMPLETE ~ REPRESENTATIVE ~ INDEPENDENTLY
Employed engineers, physiciss, PROCESSES PRODUCTION e e VALIDATED
i:':c’l":;;f':“ ‘“:l’i’s‘:“' Operations, materials, and processes Combined research, prototype ¥ - No important gapsin ~ Reflects all relevant
production operators, lab bisptydepit virsontl el Sevloptt. shiaaceg, 2 Highly Varied Worker Populations i i

d advanced and new technologies testing, and full-rate L gnly P! M ore Grou ps to Repres ent operations, locations, workers, exposures, Confirmed through
‘”:“"?'5"5- maintenance were introduced, production in one facility. SCIENTIFIC CONFIDENCE Engi technici t tasks, or time periods. and conditions. multiple, independent
and more. Confidance depends on ngineers, technicians, operators, » - , : ; ,
onitoring and records must cover all
‘whether the record . .
HOW PINELLAS COMPARES TO OTHER DOE FACILITIES ° adequately represents all maintenance, lab, inspectors, i ==
g digpoadndey potentially exposed workers.
oot o and contractors. v

Single, well-defined mission

QO®POAO

Primary Mission (eg- i oduction, pi i Muttiple specialized missions supporting B ) < " . E . . ‘
© Sebccation, escor cperonty | ey wasgonsysers BOARD TAKEAWAY Classified Activities More Dependence on Record Quality This elevated evidentiary standard is essential
LY e—— One ortwo dominant radionucides | Numerous radonucldes with UNIQUE FACILITY — Limited documentation and » Classification limitations increase the need to achieve scientific confidence in retrospective
[T Continuously evoing % UNIQUE SCIENTIFIC QUESTIONS restricted access to information. for complete and validated evidence. | occupational dose reconstruction.
for many years. | processes, and technologies The more complex and dynamic the workplace, 2%

o Type of Work H industrial / bulk processe: Precision engineering, electronics, the greater the need to validate that the

ol e S vacuum technology, ceramics, optics historical evidence adequately represents
P ComponentDiersity | Limited product or materialtypes Hundreds of unique, highly speciaized all workers, operations, radionclides, and KEY TAKEAWAY: Pinellas’ uniqueness increases the number and complexity of potential exposures.

|1 ¥esapon Components exposure scenarios before concluding that

dose reconstruction is reliable.

Therefore, confidence in dose reconstruction requires stronger, well-documented, representative, and independently validated historical evidence.

Diverse and changing exposure
pathways

A28 Exposure Scenarios

@ THE BOTTOM LINE

More consistent and predictable

Pinellas combined advanced engineering, multiple radionuclides, precision manufacturing,
and classified weapons work within a single facility. These characteristics increase the importance
of demonstrating that the historical record is sufficiently complete and representative to support
reliable occupational dose reconstruction.

Scientific Question: Does the exceptional complexity of the Pinellas Plant require a higher standard of historical evidence before occupational
radiation doses can be reconstructed with scientific confidence?

Scientific Finding: Yes. Increasing workplace complexity increases uncertainty in retrospective dose reconstruction. Scientific confidence
therefore depends on historical evidence thatis complete, representative, reliable, and independently validated across operations, radionuclides,
worker populations, monitoring programs, and exposure pathways.



HOW DO WE RECONSTRUCT THE HISTORICAL WORKPLACE?

The Foundation of Reliable Occupéitional Dose Reconstruction

Reliable dose reconstruction begins

h an accurate reconstruction of the historical workplace.

EVIDENCE SOURCES KEY ELEMENTS OF THE HISTORICAL WORKPLACE WHY RECONSTRUCTING THE
Used to Reconstruct the Historical Workplace HISTORICAL WORKPLACE MATTERS

DOOOGOO

PHYSICAL
ENVIRONMENT
Buildings, rooms,
ventilation, shielding,
airflow, access

=

DOCUMENTS & RECORDS
Procedures, permits, reports,
manuals, correspondence

WORKER INFORMATION
Job titles, assignments,
interviews, rosters,
personnel records TEMPORAL

DIMENSION

Changes over

FACILITY & LAYOUT DATA
Building layouts, process
flow diagrams, ventilation,
shielding, access

time, periods of
RADIOLOGICAL DATA operation, startups,
Surveys, smear results, shutdowns
air monitoring, bioassay,
contamination reports
ENGINEERING
PHOTOGRAPHS & DRAWINGS CONTROLS

Photos, engineering drawings,
equipment specifications,
sketches

Ventilation systems,
containment,
gloveboxes, filters,

hoods

TIME PERIOD CONTEXT

WORK PROCESSES

Tasks performed,
materials handled,
equipment used,
process steps

o

Q)

RADIONUCLIDES
PRESENT

Types, forms,
quantities, and
locations

WORKER ACTIVITIES
> & LOCATIONS
;a‘ Where workers

worked, how long,
and how frequently

Operational periods, changes
over time, campaigns,

WHY IT MATTERS

The historical workplace defines the context for exposure.

IDENTIFY POTENTIAL EXPOSURES
Determines where and how workers

could have encountered radionuclides.

DEFINE EXPOSED POPULATIONS

Links work activities and locations
to specific worker groups.

SUPPORT SOURCE TERM
CHARACTERIZATION

Clarifies what radionuclides were
present, in what forms and quantities.

INFORM MONITORING EVALUATION

Determines what monitoring was
expected, where, and for whom.

STRENGTHEN DOSE MODELING
Provides the context required for
accurate dose reconstruction.

REDUCE UNCERTAINTY
A well-defined workplace reduces
reliance on assumptions.

abnormal events It links people, places, materials, and activities in time and space—

forming the basis for and dose

ing expec ruction.

THE HISTORICAL WORKPLACE IS THE FO!

ol » 4 - i - §

Historical Source Terms & Worker Monitoring
Workplace P y F i Prog Modeling

TION

KEY TAKEAWAY

You cannot reconstruct
dose without first

@ SCIENTIFIC OUTCOME
A complete and accurate
- H =) o (O/’ - ~‘ understanding of the

Scientific
Confidence

historical workplace is
essential for reliable
dose reconstruction.

reconstructing the
historical workplace.

Reconstructed

Bioassay &
M Dose

Dose

Reliable occupational dose reconstruction depends upon the completeness, representativeness,
and independent validation of the historical record.

| ©

Scientific Question: What defines the historical workplace relevant to dose reconstruction?
Scientific Finding: Reliable dose reconstruction begins with an accurate reconstruction of the historical
workplace



CORE CONCLUSION
The Tiger Team findings remain
materially relevant until NIOSH
demonstrates—not merely
assumes—that the identified
implementation and management
weaknesses did not affect the
completeness, timing,
representativeness, or
preservation of the monitoring
evidence used to reconstruct dose.

THE PINELLAS TIGER TEAM ASSESSMENT

IMPLICATIONS FOR THE SCIENTIFIC RELIABILITY OF OCCUPATIONAL DOSE RECONSTRUCTION

DOE’s 1990 Independent Assessment Raises Material Questions About the Completeness and Reliability

of the Historical Evidence Used in SEC-00256 Dose Reconstructions

WHY THIS MATTERS TO DOSE RECONSTRUC

NIOSH / SC&A POSITION GER TEAM RELEVANCE

Moni Identified deficiencies in implementation
and program performance.

WAS THE DOE TIGER TEAM

In February—March 1990, the U.S. Department
of Energy Tiger Teams conducted a

The Tiger Team did not evaluate individual dose for workers.
It evaluated whether the programs and systems in place
were adequate, complete, implemented, and effective.

4

of

were

g prog

p
the Pinellas Plant. Deficiencies in these areas directly impact confidence in

T < the historical data used for dose reconstruction.
Historical records are sufficient to

reconstruct dose.

Dx in ‘

et et il g | FAVORABLE vs. ADVERSE FINDINGS

FAVORABLE FINDINGS (Examples) ADVERSE FINDINGS (Examples)
Poor and recor i
Weak configuration management

Scope: 395 pages covering ES&H, operations,

envir | progi , waste
quality assurance, training, records, and more.

Found environmental contamination

Environmental controls were effective.
and removable contaniifcaion.

Purpose: Determine whether DOE facilities Committed workforce dedicated to mission

were in compliance and operating safely
and in an environmentally sound manner.

Dose models are scientifically supportable.

All uncertainties are bounded and

Identified management, training, and
procedural weaknesses.

These issues create uncertainty about

Many programs in place and functional Inadequate radiological controls
High removable contamination

Training deficiencies

Environmental monitoring performed

Corrective actions were initiated

0@®@@O
RO N

Quality assurance weaknesses
Waste and material control gaps

Status: Internal DOE report—contemporaneous,

independent, and objective. witiniacceptable Rt

v
v
v
v
the historical evidence relied upon today. v

Some good practices identified

42442422

shor

— N J

TIGER TEAM FINDINGS WITH DIRECT RELEVANCE TO DOSE RECONSTRUCTION

These are acknowledged and important.
They show effort—not perfection.

These are material to reconstructability.
They cannot be dismissed as “transient.”

] ISSUE AREA EXAMPLES OF TIOER TEAM FINDINGS IMPLICATION FOR RECONSTRUCTABILLTY NIOSH / SCBA RESPONSE (SEC-00256) =
1 | Documentation & Records Inadequate documentation; missing or incomplete records  Historical data may be missing, incomplete, or unreliable | Assumes records avaitable are sufficient HIGH HOW THESE FINDINGS CHALLENGE SC&A / NIOSH NARROWINGS
2 | Radiological Controls procedural Monitoring may not reflect actual conditions Concludes program was adequate HIGH “TRANSIENT” DOES NOT EQUAL INSIGNIFICANT
3 i C inati High bl i Indicates potential for unmonitored intakes Characterized as “low average dose” emvironment HIGH Repeated or widespread ination and p | failures
| 4 | Smear Surveys Frequent of removable i limits ~ Personal nd intakes possible Minimizes as “transient” or “localized” HIGH over years are not short-lived or inconsequential. They create
5 | Training Inadequate or incomplete training for some workers Procedural noncompliance and missed hazards Describes as “management issue” MEDIUM-HIGH cumulative uncertainty about dose.
i A t effectively implemented Data quality and relfabiil ised Assumes data quality adequat HIGH -
5| Gonlty Aosurancs (08 04 progam o echol gl ey ang ALY compront ke @ @  “MANAGEMENT ISSUE” DOES NOT EQUAL NO DOSE IMPACT
7 | Configuration Management Weak control of facility and system changes Affects accuracy of historical inventories and models  Not fully addressed MEDIUM 2 $
S : = '.‘ allow unsafe to persist.
8  Waste Management Inadequate controls and tracking Potential for unmonitored exposures Assumes impact minimal MEDIUM-HIGH Worker exposures occur in the workplace—not in management
9  Management Oversight Insufficient oversight and follow-through Aliows problems to persist; affects records Notes corrective actions taken HIGH meetings.
10  Program Implementation Policies existed but not consistently implemented Written programs = actual performance Assumes programs effective HIGH
11 Corrective Actions Numerous issues required corrective actions DOE acknowiedged deficiencies in 1990 Cites comective actions as resoling issues MEDIUM \,\ “LOW AVERAGE DOSE"” DOES NOT PROVE INDIVIDUAL DOSE
12 Record Preservation No assurance all records preserved or retrievable Gaps may exist that cannot be reconstructed Not demonstrated HIGH . . Average dose says nothing about individual intakes.
B Reconstruction must account for variability, not averages.

WHAT NIOSH WOULD NEED TO DEMONSTRATE TO CLOSE THESE ISSUES
o All monitoring data relied upon are complete, preserved, and retrievable.

BOTTOM LINE FOR THE BOARD

'B‘;‘:::': :;ﬁ;:';cz" ol ry:f:;""“ @ Missing data or gaps do not involve high-risk work or conditions. The Tiger Team findings are contemporary, independent, and official
compoundin’g uncertainty. * o Environmental contamination did not result in unmonitored intakes. DOE acknowledgments of deficiencies in the very systems that

@ Smear survey exceedances did not coincide with unmonitored tasks. produced the records used for dose reconstruction.

and training did not affect exposure potential.
e QA and documentation weaknesses did not affect data quality.
o Corrective actions fully resolved issues before the periods of concern.
0 All assumptions in the dose models are supported by historical evidence.

When multiple elements of the
historical record are uncertain,
the overall confidence in any
reconstructed dose decreases
substantially.

Until NIOSH that these did not affect
the historical evidence, the scientific reliability of SEC-00256
dose reconstructions remains in serious question.

PROVE THE RECORD IS COMPLETE AND RELIABLE—NOT ON THE PETITIONERS TO PROVE OTHERWISE.

When the foundational systems were weak, the historical record is uncertain. When the record is uncertain, the reconstructed dose is uncertain.

THE BURDEN IS ON NIOSH

Scientific Question: Can the reconstruction assumptions be independently validated?
Scientific Finding: Independent historical records provide an essential means of validating reconstruction assumptions.



Independent Validation

R

pitd

Historical
Operations

DOE
Tiger Team

1

Shipment
Records

et A
V=
‘ = i
Reconstruction ‘_’
: ‘ ioassay
. Assumptions

0

Environmental
Data

[

Technical
Documentation

Health Physics
Records

Scientific
.lll Confidence

Confidence strengthened by convergence
of independent lines of evidence.

Scientific Question: Can the historical evidence supporting occupational dose reconstruction be independently validated?

Scientific Finding: Independent validation is a fundamental component of scientific confidence. Reconstruction assumptions are strengthened
when they are corroborated by multiple, independent historical evidence sources. Where independent validation is limited by incomplete,
unavailable, or classified records, scientific confidence depends upon whether the remaining historical evidence is sufficientto supportreliable
occupational dose reconstruction.



Evidence Integration Framework

r 3

NINE ESSENTIAL EVIDENCE COMPONENTS
WORKING TOGETHER FOR RELIABLE DOSE RECONSTRUCTION

Each component is necessary. The strength of the system depends on the strength of every gear.

HISTORICAL
OPERATIONS

THE SYSTEM

Reliable dose
reconstruction

INDEPENDENT \{
VALIDATION

WHAT EACH GEAR
CONTRIBUTES

Historical Operations
What work occurred,
where, and when

Source Terms

What radionuclides
were present and
in what quantities

is not determined
by any single piece

of evidence. o Worker Population
Who had the potential
to be exposed
It emerges from .
the cumulative MODELS WORKER o Monitoring
POPULATION What programs were

strength, completeness,
representativeness,
and independent
validation of
all nine components
working together.

in place and how
complete they were

e Bioassay

What internal dose
information is available

Contamination
Evidence of exposure
opportunity

Documentation
Records that support
understanding and
validation

Models

Scientific models and
assumptions used

Independent Validation
External checks that
confirm and challenge
the evidence

...THE ENTIRE SYSTEM WEAKENS

Gaps or weaknesses
in any component
increase uncertainty
throughout the chain
and reduce confidence
in the final dose
reconstruction.

THE BOTTOM LINE: Reliable dose reconstruction depends on all nine gears working together.
Weakness in one component becomes uncertainty in the final answer.

4

Scientific Question: What evidence categories must work together to support reliable reconstruction?
Scientific Finding: No single evidence category can establish reconstructability; confidence depends on the integration

of the complete evidentiary record.



Evaluating the Scientific Impact of Cumulative Uncertainty:

ONE UNCERTAINTY
CAN OFTEN BE EVALUATED

MULTIPLE UNCERTAINTIES
COMPOUND

Independent uncertainties affecting different
reconstruction variables interact rather than

HOW CUMULATIVE UNCERTAINTY
PROPAGATES THROUGH DOSE RECONSTRUCTION

Dose reconstruction is a chain of evidence. Uncertainty
introduced early affects every subsequent step.

A single limitation does not necessarily

prevent reliable dose reconstruction.

HISTORICAL EXAMPLE
EVIDENCE
One missing
SINGLE air-monitoring record.
UNCERTAINTY 1
Other independent
evidence exists:
SCIENTIFIC @ Bioassay
EVALUATION @ Contamination
surveys

@ Source-term
records

RELIABLE
RECONSTRUCTION

@ Worker monitoring

@ Engineering
documentation

SCIENTIFIC FINDING

Individual uncertainties can often be addressed when
multiple independent evidence categories remain
available.

KEY TAKEAWAY

One uncertainty does not necessarily prevent
reliable reconstruction when independent
historical evidence validates the remaining
reconstruction assumptions.

® WORKER

remain isolated.

INSTEAD OF
| ONE UNCERTAINTY:

@ Source term
uncertainty

PLUS

‘. POPULATION © Worker identification

i BIOASSAY @

DOSE MODEL @

A

uncertainty
PLUS

@ Monitoring
uncertainty

PLUS

@ Bioassay
uncertainty

PLUS
@ Missing records

The reconstruction
depends upon
MULTIPLE ASSUMPTIONS
SIMULTANEOUSLY.

SCIENTIFIC FINDING

Each uncertainty affects a different reconstruction variable.
When several assumptions remain only partially validated,
overall scientific confidence decreases.

KEY TAKEAWAY
The combined effect of multiple uncertainties may be

greater than the effect of any single uncertainty
considered independently.

e
i HISTORICAL
a
a

ia

y
©

| A
W I
Bz -

A

WORKER
POPULATION

A

TORING (" SCIENTIFIC

UNCERTAINTY

RECONSTRUCTED
DOSE

-

SCIENTIFIC FINDING

Each reconstruction step depends on the validity of the previous step.

Uncertainty affecting historical operations, source characterization,
worker identification, monitoring, or bioassay can propagate through
the ion process and infl the final dose estimate.

KEY TAKEAWAY

Reliable dose reconstruction requires confidence in every major
reconstruction step. Multiple unresolved uncertainties reduce

confidence because they affect interdependent components
of the reconstruction process rather than isolated facts.

ACCUMULATING

Scientific Question: Should reconstruction uncertainties be evaluated individually or as an interconnected system?
Scientific Finding: Dose reconstruction depends on an interconnected evidentiary chain; scientific confidence is
determined by the cumulative effect of uncertainty across that chain.



Chronology of Plutonium Activities

CHRONOLOGY OF PLUTONIUM ACTIVITIES AT THE PINELLAS PLANT

PURPOSE: This chronology provides the Board wi

how act

evolved, what evidence documents those acti

Historical Timeline for Occupational Dose Reconstruction

a historical framework for understanding when plutonium was introduced,
ies, and why each period matters for retrospective dose reconstruction.

EARLY 19705 1975 1976 i

o

"
L[

1980-1983
r-%

IR AT TR

5 X s

r

o=—o' &5
Planning and initistion of  Routine plutonium Documented shipments. Continued receipt Development of Mature plutonium Compilation and Plutonium bioassay Continued handling, End of weapons
plutonium-related work handling activities of plutonium from of plutonium materials laboratory, inspection, operations continue historical summaries program includes maintenance, inspection, production at the
associated with neutron become established. Mound Laboratory to and expansion of maintenance, and with Health Physics of plutonium monitoring analytical results that and accountabllity Pinellas Plant and
device programs and Internal monitoring the Pinelias Plant. plutonium-supported source handling oversight, contamination reportedly prepared, have been the subject activities associated transition toward
‘specialized nuclear requirements begin operations. activities involving surveys, and selective though portions of the of later review and with plutonium closure activities.
components. appearing for selected plutonsum-containing bioassay programs. historical record appear discussion. sources.
workers. components. incomplete.

O O O O . O O O O O

\%4 2%4 O O © 1% O O © O
EVIDENCE: EVIDENCE: EVIDENCE: EVIDENCE: EVIDENCE: EVIDENCE: EVIDENCE: EVIDENCE: EVIDENCE: EVIDENCE:
DOE/AEC planning Health Physics Mound shipment Additional shipment Opeitiona procedures, Health Physics manuals, Historical monitoring Bioassay records, Maintenance records, DOE transition
documents, Sandia procedures, bioassay records, material records, inventory ¥ NIOSH laboratory reports, accountability records, plant
program records, program transfer annual reports. references, archival ‘subsequent evaluations. documentation, operational history.
production planning. radiological procedures. os. records. ' operational records.
SIGNIFICANCE: SIGNIFICANCE: SIGNIFICANCE: SIGNIFICANCE: SIGNIFICANCE: SIGNIFICANCE: ] E:
Establishes the beginning Indicates recognition Confirms plutonium was Demonstrates that Expands the range of Monitoring strategy Raises questions. Suppe luati Marks the endpoint
of pl oper that ir physically pr at plutonium work continued potentially exposed becomes an important regarding completeness the reliability. of worker groups of routine plutonium
and identifies the need potential existed and Pinellas and available beyond inftial startup worker populations issue when evaluating of surviving monitoring completeness of potentially interacting operations and the
to evaluate worker warranted worker for production o rather than representing internal monitoring with plutonium outside beginning of
populations before ‘monitoring. laboratory activities. Isotated activities. personnel alone. monitored workers. data. routine production. decommistioning
foutine monitoring considerations.
programs matured.

PARALLEL EVOLUTION OF THE EVIDENCE

MATERIAL PRESENT

[ X )
[

OPERATIONAL USE

ekd

ENVIRONMENTAL EVIDENCE

Q

v

MONITORING PROGRAMS

HISTORICAL EVALUATION

&

BOARD TAKEAWAY

The historical record demonstrates an evolution from

Documented shipments Production, laboratory, Smear surveys and Bioassay, The sclentific g
from Mound establish inspection, mai ination reports surveys, and Health question is whether to op use, to
that plutonium was and acoountability document removable Physics procedures these monitoring records contamination control and worker monitoring.
received and possessed activities demonstrate plutonium contamination document efforts to are sufficiently complete
by the faciliy. that plutonium was within work monitor selected workers and representative to
2 incorporated into environments. and workplace support reliable dose __ . .
facility operations. conditions. reconstruction for the The scientific issue before the Board is not whether
proposed worker class. " S oa
KEY MILESTONES :":“':“m'" "’;I“:‘““_"_"‘“""’_t they ‘:;'h’_':‘“'f’"l
ut whether the surviving monitoring and historica
1975 ~ 1976 S 1977 3 1980s .o 1984 . 1988-1980 .. 1991 ol 9 9
. P o evidence is sufficiently complete and representative
g =0 L) e i h to reconstruct occupational doses with the
Phtonium monitoring Documented Continued pictonken Mature pistonium Historical B
procedures Veund — Pieiss tecopls snd operations wih pltonm o o Wesosey prodichon confidence required under the SEC framework.
established. plutonum ‘oparational Health Physics. mondtoring
shipments. expansion. oversight. compilation.

Scientific Question: How did plutonium operations evolve over time?
Scientific Finding: The chronology of plutonium operations establishes the temporal framework needed to evaluate

potential exposure opportunities.



Mound Shipments

MOUND LABORATORY SHIPMENT
OF PLUTONIUM TO THE PINELLAS PLANT
(FY 1976)

Evidence from ERDA Radioisotope Shipment Records

Source: ERDA List of Radioisotope Customers Summary of Radioisotope Shipments, FY 1976
(BNWL-2147)

DOCUMENTED SHIPMENTS TO PINELLAS PLANT (FY 1976) @ KEY TAKEAWAY

The General Electric Neutron Devices Department, Pinellas Peninsula Plant,

St. Petersburg, Florida, received the following radionuclides: The FY 1976 ERDA shipment
record demonstrates that
RADIONUCLIDE SYMBOL SUPPLIED BY SUPPLIER CODE o — Mound Laboratory supplied

bt Pu-239 to the Pinellas Plant.

3 o —
0 Tritium *H Mound Laboratory m It establishes the d d

presence of plutonium at the site

%% o Oak Ridge National and provides a critical data point
Krypton-85 Kr Laboratory Q for historical reconstruction.

- (@) WHAT THE RECORD DEMONSTRATES
Plutonium-239 23%py Mound Laboratory m

+/ The Pinellas Plant was an authorized
recipient of Pu-239 during FY 1976.

H
: /' The supplying laboratory was
..‘ Plutonium-239 was supplied by Mound Laboratory (designated “M"). Mound Laboratory, a DOE facility.
4  This confirms that Pu-239 was shipped to the Pinellas Plant in FY 1976. +/ Pu-239 shipments occurred alongside
other radionuclides used in Pinellas
operations (*H and **Kr).

@ WHY THIS MATTERS #) SCIENTIFIC SIGNIFICANCE

Shipment records establish an important Shipment documentation is one element of source-term
historical fact: reconstruction. It should be evaluated together with:
W77 \
\ P_Iutomum was p‘resent in the ﬁ ...
| | Pinellas radiological program. a8
b= =/ While the shipment record does NOT, by itself, Matainle Raceipt snd Contamination  Health physics
U= o accountability inspection surveys records
identify: records procedures
« Shipment quantity
« Chemical or physical form ® o /Ji
o Specific building > LU
« Receiving workers Bioassay Operational Work ~%0 "‘:'"“‘"ee
dat; rd: its worker exposur
| o Worker dose J a records assignment tunities

The key scientific question is whether the surviving historical evidence

The shipment record is significant because it adequately characterizes:
establishes documented receipt of Pu-239 at ' How the material was handled ' Whether those activities can be
the Pinellas Plant. W/ Which workers interacted with it reconstructed with sufficient

W/ Whether appropriate monitoring was performed aceuracy for dose reconstruction

BOTTOM LINE: The FY 1976 ERDA shipment record demonstrates that Mound Laboratory supplied Pu-239
to the Pinellas Plant It blishes the d d presence of pli ium at the site, while underscoring the

need to i records with operational, monitoring, and health physics evidence when evaluating
dose reconstruction feaslbullty

Scientific Question: What documentary evidence establishes plutonium transfers to Pinellas?
Scientific Finding: Shipment records document the introduction and movement of plutonium materials into the
Pinellas Plant.



Plutonium Evidence at Pinellas Plant

(@ PLUTONIUM EVIDENCE AT THE PINELLAS PLANT @

Evidence-Centered Evaluation for SEC-00256

o CENTRAL QUESTION

EXECUTIVE SUMMARY
Your p idence is not built around a singl orisolated
Can occupational plutonium doses incident. It is a cumulative, evidence-centered argument that asks whether
at the Pinellas Plant be reconstructed the historical record is sufficient to support reliable retrospective dose
with sufficient accuracy given the o
surviving historical evidence?

proposed Pinellas
EMPHASIS: QUALITY, COMPLETENESS, AND CONSISTENCY OF THE EVIDENCE
Your research evaluates this question by

comparing NIOSH reconstruction assumptions o Qua * Complete
against the available historical evidence. of Evidence of Records

Consistency | @ Reconstruction
f the Record | (@ Confidence

DOCUMENTED EVIDENCE OF WORKER o BIOASSAY
PLUTONIUM REMOVABLE POPULATION COMPLETENESS
OPERATIONS

[ ] e
¥t
&,z () me—, 2222
j ssocited wih adscrope Ptk contamintion.

Tl = Were all potentially exposed
workers p i
monitoring programs? pltonium biosssay records.

EVIDENCE INCUIDES; DOCUMENTATION INCLUDES: POPULATIONS OF CONCERN:

KEY QUESTIONS:

+ RTG-rolatod activties + Tochnicians + Who was selected?

i e + Decontamntion sctviies 2 =
. + Support parsonnal + Who wes excluded?
+ Contractors + Wore ot required samples
. g controls + Tomparary workers collected?
+ Rouine contamnstion moritring + Workers entering + Ao storical rocords
controlled areas complete?
Suriving reconcs do ot
(/] (V] @ v cemonstrte
potentia v
in sctuslwork svironments expouurs opparturtes it dose evimaes
ez mitored.
e AIR MONITORING 6 HISTORICAL o INTERNAL 0 EVIDENCE OF
REPRESENTATIVENESS DOCUMENTATION CONTRADICTIONS RADIOLOGICAL
GAPS CONTROLS
L e e = =)
— e rcors show
£ . = : Significant inconsiatencies esist Ftonim hazarcs wore
3 rocogrized snd manoged.
Sporsr cpporkaion EXAMPLES INCLUDE
aEvaes G BIADIATE GAP CATEGORIES INCLUDE: * Remossie ccoaminsion
+ Sampler placemant § ook Pl resir - 3
+ Contamination inestigations
+ Monitorngfrequency o conchusons + Contrlled work proctices
+ Oporat Z oritoring resters < e ol b S
b : + Opentonsirecords requirements v narromer rsonnel moritoring
« At R =
P p——— : anca: + Source sccountabilty
b o beyond narrow'y defined
e Ao ey peorloid SEAE SR
exposures + Crunges in morsoring practices
Complicate assumtions

(2] A : A Q=

reconstruction assumptions. exposures.

assumptions. suffcivnt information survives

OVERALL CONCLUSION
The Pinellas historical record confirms that plutonium was present, handled, and monitored.
However, important questions remain regarding the completeness, representativeness, and
consistency of the surviving evidence needed to perform reliable retrospective dose reconstruction
for the proposed worker class.

WHAT THIS EVIDENCE SET ASKS THE BOARD TO CONSIDER

Doms the et Ace the meritoring. A Do inconsistencies and. I 1s the historical . Canthe record support
e e o ocime e 11 | Erdomnal B 11 (et
Pt osie e L

Proparad for SEC-00256 Evidence Collection |  Evidance-Centared. Science-Based. Record-Focused.

Scientific Question: Does the historical evidence support reliable reconstruction of potential plutonium exposures at the
Pinellas Plant?

Scientific Finding: Reliable reconstruction of plutonium dose requires independently validated evidence describing source
terms, worker exposure opportunities, monitoring, and bioassay over the relevant operational period.



Evidence from Plutonium Bioassay

@ INTERPRETATION OF PLUTONIUM BIOASSAY RESULTS 8

SCIENTIFIC REVIEW

Prepared for SEC-00256 Evidence Collection

- ults “hea Aepuded in K10 "l [t =
e B /45"‘3 Results (Actihie ey REPORTED ANALYTICAL RESULTS ‘ SCIENTIFIC INTERPRETATION
139 £:33¢ o/ 2101, _55(7[‘_/‘_/4&#. Parameter Reported Value Pu-239 was measured above the laboratory’s
MDAL (e u was m ure« Vi e ry
—Dacke R Q stated minimum detectable level (MDL),
e @ Pu-239 4.9342 x 107 pCi/mL indicating a ble analytical detecti
Y saiche 99352 2-340 ___0.890F ___ 0.0000___P-0000__ 0O, £923____t0 in this urine sample.
Q 20 uncer tainty 2.3260 x 107 uCi/mL The reported uncertainty (20) is substantial
@ but does not negate that the measured value
@ Pu-239 MDL 0.5483 x 107 uCi/mL exceeds the MDL.
5 TN Pu-238 was reported as not detected above
@ Pus238 0:0000 %107 uCi/ml. Q the analytical detection limit.

Pu-239: The reported value (4.9342) is substantially greater than the g IS | osms0TAL || @Y Devtemstcpmy oo uun
listed MDL (0.5743). Therefore, it is above the laboratory's minimum : | e s
detectable level and therefore represents measurable analytical

OCCUPATIONAL RADIATION SIGNIFICANCE

inary Pu-239 result d that

evidence that should be interpreted alongside operational records, m ‘ L— T -

monitoring data, and other historical evidence.

i)

AN pu239detected Pu—ﬁieno::;m ke - e o:’_‘”
Scientific Question: What evidence do the plutonium bioassay records @) OIS Tty st v Gt o

provide?
Scientific Finding: Bioassay records provide anindependent line of evidence
relevant to evaluating internal exposure.



SEC-00256: TOP MONITORING & RECORDS ISSUES

From Potential Exposure to the Dose Reconstruction Ponulatinn

Reliable dose reconstruction requires confidence that the correct workers were
identified, monitored, and included in the bioassay program.

THE FIVE-STEP REPRESENTATIVENESS PROCESS KEY EVIDENCE GAPS THAT COULD AFFECT
DOSE-RECONSTRUCTION RELIABILITY
A reliable dose reconstruction population is built step-by-step
from potential exposure to included bioassay results.

o POTENTIALLY EXPOSED WORKERS

Allworkers with the potentialfor
occupational exposure based on:

0808000
(] e ——
ot o
ol gl o i

POPULATION « Contaminants and
exposure pathways

e WORKERS REQUIRED MONITORING

2880600
L)

Workers who, based on policy
and program criteria, were

required to be:
e NS
ks e
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INCLUSION Fauna
"
i campte T LT ]
3 e T, e D e T ST W
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Mositoring -~ MM rquirersent, roquired ®
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- participation in the
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ll * Dosimetry recorded
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w7y W et ewme e e
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$ = =t
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Actuly  eeesw  SNORSHO b S e ouye
Workers with cceptable bioassay oty A PP lces el coibedien
s ® . results for internal dose evaluation: e vt procedres, conplote resdedte e montared
sl g Bomuaycanbe  climant recon, P wildate which o suragate.
o + Specmens analyzed il s <7
P « Results meet quaiity criteria ds | it | g | siedn | molgte
. uate fr and Semerind L and Toqueement. [ aseigned.
BIOASSAY m_u e tomidvgte D0 ot ey e
COMPLETION » s o P i aepl.
e porticipaion and  mesrement, 5 ity
$ = e —
echnon
DOSE RECONSTRUCTION POPULATION
wos Tiosriiog | Podmaras
The final population used in v
inin | " o | | oyt

Required
Samples ey togn
VSIS s PRI

& =
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ported by bioassay results Sorples  whaunps ok = et
POPULATION USED FOR + Used in contractor/comworker Schwtisd | whmmwicmie  Wummpes Ul v —
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KEY QUESTIONS AT EACH STEP

o Were all potentially exposed workers ldenllﬁed’i
locations, and dered:

=
==
=
==
===

Were all required workers enrolled?

Viere program criteria applied consistently and documented?
o Did all required workers participate?

Are there gaps in documented monitoring coverage?

0id all monitored workers complete bioassay?

Ave bioassay records complete, analyzable, and of acceptable quaity?
© Does the final populatic

BOTTOM LINE
w— | These foundational record gaps must be
Y| resolved. Without comprehensive evidence
before the Board, dose reconstruction
conclusions can be unreliable.

KEY TAKEAWAY: Each step reduces the population. Confidence in dose reconstruction depends on complete documentation,
consistent application of criteria, and minimal unexplained losses at every stage.

or coverage creates uncertainty and reduces confidence in reconstructed doses.

Scientific Question: Does the historical record demonstrate that the population used for dose reconstruction accurately represents all
workers with potential occupational radiation exposure?

Scientific Finding: Reliable occupational dose reconstruction depends on a documented and verifiable progression from potentially
exposed workers to the final dose reconstruction population.



Testing Reconstruction Assumptions Against the
Historical Record

SEC-00256: NIOSH POSITION vs. EVIDENCE SEC-00256: NIOSH POSITION vs. EVIDENCE SEC-00256: NIOSH POSITION vs. EVIDENCE

—— PART10F 3 PART 2 OF 3 PART30F3 ——
OPERATIONAL HISTORY & SOURCE TERMS MONITORING & BIOASSAY EVIDENCE EVIDENCE INTEGRITY & CUMULATIV! ERTAINTY
Historical ional records raise ions that warrant o=l M°““°_'i"9 and bi Y, evh must be S Remaining uncertainties in the historical record must be
evaluation when assessing reconstruction assumptions. y=| collectively to assess the adequacy of the monitored idered collectively when i il

population.

KEY SCIENTIFIC
QUESTION

NIOSH POSITION HISTORICAL EVIDENCE

KEY SCIENTIFIC
m NIOSH POSITION | HISTORICAL EVIDENCE QUESTION

KEY SCIENTIFIC
m NIOSH POSITION | HISTORICAL EVIDENCE QUESTION

0. - ©) (4) ® 0 pe— -

no evidence that source bioassay, industrial o + Air-sampling data BIOASSAY - coverage and volume are | What record volume
terms for H-238, Pu-239, hygiene, and NIOSH ack : 2 . :
ol o ot et | racomcideurce (_f\) ’ * nowledges  incomplete for entire | Which years, buldings, COMPLETENESS: Bioassay program | Nt consistently does ot establish

3 3 . urence reports, e Mae = air-sampling dataare  plant history. and operations lack P that monitoring was
thorium, Am-241, and o z
3 A + Air-monitoring gaps. not complete for the ” 5 ir-monitori representative of all
OVERALL it nd ? tecord doss the AIR MONITORING - - Historical monitoring ~ COMPlete air-monitaring nnn s wie ki P
v entire plant history. 4 data, and what evidence worker groups,
SOURCE-TERM additional calibration/ INCOMPLETE programs varied. records. bl
suppor especially in
¥ rtthe gaps affect dose
DISPUTE y 3 HISTORICAL DATA 1978-1980?
incomplete. reconstruction used reconstruction?
for each worker
group? o - Non-compliance with @
« Tritium monitoring @ BIOASSAY - claims rules documented
COMPLETENESS: Non-compliance What s the compliance
During the January 2016 . @ o often excluded p " in some cases.
+ January 2016 meeting - 's broader ith dal y NON-COMPLIANCE issues minimal, rate and how does
meeting, the record feasibi s areas with potential What sample locations o - Missing records in 3
acknowledged sufficient i i ey pustien emissions. and relationships non-compliance affect
aignificant titium Which special-tritium in January 2016 g some periods. dose reconstruction?
tritium bioassay gaps " 5 whether
ising lingeri S i i nitorin t
diiEsovD ol P ) openin January 2016, NARROW imitations. estimate potential | monitoring adequately @ e @
y i e fotakes; bt BIOASSAY - non-compliance may be
SPECIAL ‘special tritium conceming special has since closed populations? COMPLETENESS: NGO systemicin some periods, | What evidence shows
TRITIUMISSUE  compounds. {rtium compOUNdS. each one? Seraaccs e i [
SCABA recommended  + Worker populations. WIDESPREAD? + Documentation across time, buidings,
o that co-exposure varied in job duties inconsistent. and operations?
. ; ; % models appropriate and potential intemal o is the worker- e - SupeteoryogEindsts @

o « Historiclrecods @ to addresses. exposure. level validation showing OMPLETENESS: Sinamnand in bioassay "
Thu bty ol [ R T BIOASSAY / Spparent + Monitoring program  that co-exposure model & SpEsN & equipment collection. or verified inspection
inckides soncem s radionuclides, What independent CO-EXPOSURE incompleteness Abitations affect essumptions hokd e EQUIPMENT Saute: Eauipment performance | S¥4ence s0pports

: > 2 - Equi
plutonium bioassay was Jochdno Mk evidence establishes. MODEL R ukkinbiotseay model assumptions.  all groups? i‘ bioassay practices
é . Boassayaid that uranium program. records incomplete. for each period?
URANIUM annual and that uranium ¥ e el
MONITORING bioassay was absent. monitoring practices i < Contracior ks
Saded. adequate for all + After reconstruction A 5
CONCERN - relevant worker NIOSH committed darssname TBDG Contractor monitoring varied.
2 to update the " 2 What record updates COMPLETENESS: monitoring was ) How did NIOSH identify,
populations? O potiteth stillack clearbasis  \yere made, and how KTRACTOR oy +1Dacirsmmiation of monitor, and document
Teconsfitiction oncs. for unmonitored do they affect doses = DUTIES monkorkhy citee contractor exposure
BIOASSAY / TBDs are updated. personnel. for unmonitored incomplete. and monitoring?
FUTURE TBD personnel groups?
SCIENTIFIC FINDING
SCIENTIFIC FINDING ( - e .
2 4 x SCIENTIFIC FINDING Unresolved issues and record limitations create cumulative
Ope.rano:‘al hlsto'ry and source-t.erm evidence should be. Monitoring and bioassay records contain important information, uncertainty that must be evaluated when determining whether
to whether but gaps and limitations require evaluation to determine whether reliable dose reconstruction is achievable for the proposed

assumptions are supported.

worker class.

all worker groups are adequately represented.

Scientific Question: To what extent does the historical record independently validate the assumptions used to reconstruct occupational
radiation dose?

Scientific Finding: Historical evidence both supports and challenges key reconstruction assumptions; remaining uncertainties should be
evaluated collectively when assessing reconstructability.



CLASSIFICATION ISSUES AND IMPACT ON DOSE RECONSTRUCTION .

©

Why Key Information Cannot Be Independently Evaluated

PURPOSE: This report links each historical issue to the scientific question of whether
occupational radiation doses can be reconstructed with sufficient accuracy for the proposed worker class.

EVIDENCE LIMITATION
(Classification Issue)

IMPACT ON DOSE RECONSTRUCTION ‘

SEC RELEVANCE
(Why It Matters for Confidence)

EVIDENCE STATUS

Specific Weapons Without exact design details, shielding, e Prevents independent verification of CLASSIFIED / MISSING

Design Information dlmen'slons, and internal configuration, source term and shielding assumptions. Cannot be independently
e modeling neutron and gamma transport B ? ;

(Classified) e Increases uncertainty in calculated exposure. reviewed or validated.

Stockpile Neutron
Emission Data
(Classified)

Operational Procedures
& Handling Practices
(Classified)

Historical Monitoring
Data (Incomplete)
(Partial / Redacted)

General Program
Information
(Unclassified)

is less accurate.

Neutron yields vary by weapon type,
age, and condition. Without this data,
source term assumptions cannot be
independently tested.

Real-world exposure depends on how
weapons were handled, durations,
positions, and controls.

Personal dosimeter records and
environmental measurements are
incomplete or partially redacted.

Overall program descriptions, general
safety practices, and broad categories
are available.

Directly affects the primary driver of dose
for many weapons.

Cannot confirm source term realism.

Without procedures, cannot assess true
exposure scenarios.

Increases uncertainty in time, distance,
and shielding used in models.

Limits ability to benchmark or validate
reconstructed doses.

Introduces uncertainty in reconstructed
results.

Provides context for modeling and
scenario development.

Supports qualitative understanding but
not detailed quantification.

0O
8

&

NET EFFECT: SIGNIFICANT UNCERTAINTY

CLASSIFIED / MISSING

Cannot be independently
reviewed or validated.

CLASSIFIED / MISSING

Cannot be independently
reviewed or validated.

I
Some data available,
but not complete.

AVAILABLE
Can be independently
reviewed.

AVAILABLE EVIDENCE

Supports reconstruction

Classified and missing information prevents the SEC from

NCOI IDEN @ CLASSIFIED / MISSING EVIDENCE
Increases uncertainty Prevents independent validation independently validating key assumptions, resulting in
reduced confidence in reconstructed occupational doses.

LEGEND

Independent evaluation is not possible when critical inputs are classified. Transparency is essential for confidence in dose reconstruction.

h 4

Scientific Question: Can dose reconstruction be independently validated when key historical information remains classified or unavailable?
Scientific Finding: When classified information limits independent validation of critical reconstruction assumptions, confidence depends on
whether the remaining historical evidence is sufficiently complete, representative, reliable, and independently corroborated. It does not mean:

“We found no public documentation, so there is no evidentiary gap” as has been argued by NIOSH. The absence of publicly available documentation
does not demonstrate the absence of relevant historical evidence



Five Critical Contradictions
Historical Evidence Requiring Scientific Reconciliation

FIVE CRITICAL CONTRADICTIONS

IN THE HISTORICAL RECORD

Do NIOSH’s Conclusions Fully Align with NIOSH’s Own Technical Record?

o PLUTONIUM 0 COMPLETE 9 BIOASSAY O WORKER 6 CONTAMINATION
CONTAMINATION BIOASSAY RECORD RELIABILITY POPULATION HISTORY

S SEC REPORT 8 SEC REPORT A HISTORICAL MONITORING 2016 MEMORANDUM
E “No plutonium E NIOSH has access to a “All RTG workers E “No contamination

contamination within plutonium bioassay monitored.” alithe site|
the facility.” results.”

SEC REPORT

Pu bioassay supports
no significant
internal exposure.”

¥ A \ 4 \ 4

g
ﬁ NIOSH TECHNICAL RECORD INTERNAL DOSE TBD @ 2016 NIOSH MEMORANDUM LATER EVALUATION
1984 annual Pu bioassay « Very little data available Focus narrows to:

« Detectable removable
ilati I . 9 G
compilation not located. + Questionable ioassay qualty o Racwot parsowal

v

A
2005 INTERNAL DOSE TBD
Incoming Pu sources

exceeded release limits

contamination on incoming
Pu-238 heat sources
 Required contamination
surveys
« Decontamination procedures
inside Building 400

* Missing analytical
count-time information

and required decontamination
(in Building 400).

e KEY QUESTION

Does “no contamination”

+ Decontamination workers

* Destructive-test workers

KEY QUESTION KEY QUESTION

KEY QUESTION KEY QUESTION

Can “no contamination” Was the complete

be reconciled with documented
contamination-control
activities?

monitored worker
population reconstructed?

How can limited, acknowledged-
uncertain data independently
confirm the conclusion?

@

THESE ISSUES DO NOT ESTABLISH THAT SEC-00256 SHOULD BE APPROVED.

They identify five key historical inconsistencies that should be reconciled before concluding
that occupational plutonium doses can be reconstructed with sufficient accuracy.

Which worker population
actually validates
the conclusion?

exclude controlled
contamination documentiod

in Building 400?

The question is not

collectively supports
reliable dose reconstruction.

= whether records exist,
l :q but whether the evidence

Scientific Question: Where does the historical record challenge the reconstruction assumptions?

Scientific Finding: Monitoring alone is not sufficient. Reliable dose reconstruction requires integration of all relevant historical

evidence.




What Factual Contradictions Require Reconciliation in SEC-00256?
'1 FACTUAL CONTRADICTIONS IN THE

SEC-00256 HISTORICAL RECORD

PURPOSE: This report identifies historical-record issues that may warrant
further explanation or reconciliation when evaluating dose reconstruction conclusions.

Plutonium Monitoring vs.
Minimal Internal Exposure Concern

these findings reconciled with a conclusion
that plutonium did not present a significant
internal-exposure concern?

Sealed Sources vs.

Removable Contamination

Receipt swipes, contamination surveys, and
decontamination activities are documented.
Question: How are these findings reconciled
with sealed-source ions?

No Unencapsulated Plutonium
vs. Exterior Contamination

No onsite processing of bare plutonium is
reported, yet removable contamination
surveys existed. Question: Does one
necessarily exclude the other?

Complete Monitoring vs.
Unknown Worker Denominator

Extensive monl(orlng exists, but complete
denominator den remains unr

Extensive Bioassay vs.
Representativeness

Large numbers of measurements do not
by themselves establish workforce-wide
representation.

Monitoring Procedures vs.
Compliance

Required sampling procedures existed
alongside documented missed submissions.

Air Monitoring vs.
Historical Gaps

Historical air-monitoring records are
al ledged to be incomplete for
some periods.

Air Monitors vs.
Breathing-Zone Exposure

Monitor existence does not alone establish
representativeness for every task.

Continuous Pu Monitoring vs.
Missing 1984 Data

Documented temporal gap requires
explanation.

Plutonium bicassay and measurable analytical
findings are documented. Question: How are

Shipment History vs.
Source-Term Characterization

Documented Mound-to-Pinellas plutonium

shipments support further source-term
evaluation.

Environmental vs.
Workplace Monitoring

Environmental data are distinct from
workplace exposure evidence.

Release Surveys vs.
Historical Conditions

Final surveys document post-cleanup
conditions, not necessarily pre-cleanup
conditions.

Production vs.
Maintenance Workers

Distinct worker groups may require
separate representativeness analysis.

Positive Smears vs.
Dose

Smears show removable contamination,
not individual dose.

Individual Issues vs.
Cumulative Uncertainty

Multiple uncertainties should also be
considered collectively.

Complete monitoring versus
unresolved worker denominator.

Sealed-source assumptions versus
documented removable contamination.

Minimal plutonium concern versus
documented plutonium monitoring.

Monitoring adequacy versus
acknowledged monitoring gaps.

Individual issue resolution versus
cumulative uncertainty.

Scientific Question: Have all material historical contradictions been reconciled before concluding that dose reconstruction is
reliable?

Scientific Finding: The evidence identifies fifteen recurring contradictions—including five high-priority issues— that warrant
scientific reconciliation before reaching conclusions regarding reconstructability.



The SEC Standard for Reliable Dose Reconstruction

¥ RETURNING TO THE SEC STANDARD “

A Comprehensive Evidence Foundation for Dose Reconstructability

THE SEC STANDARD n ‘ HISTORICAL RECORD

Contemporaneous records that document operations, IDENTIFIED
hazards, and radiological conditions. The evidence ‘

must exist.

requires that doses
can be reconstructed
with sufficient
accuracy for the
proposed worker class
using the best available
historical evidence.

SOURCE TERMS

Characterization of radionuclides, quantities, forms,
and release mechanisms.

CHARACTERIZED
The evidence must be
specific and complete.

WORKER POPULATION

Definition of all potentially exposed workers,
jobs, tasks, and time periods.

REPRESENTATIVE

The evidence must reflect
the full worker population
and operations.

COMPREHENSIVE

The evidence must cover
all relevant times, tasks,
and conditions.

RELIABLE

The evidence must be
accurate, verifiable, and
well-documented.

MONITORING
Bioassay, air monitoring, dosimetry,
and environmental monitoring programs.

DOCUMENTATION

Completeness and quality of records that
support reconstruction inputs and assumptions.

The burden is not
on the petitioner to

prove every exposure. L 2
INDEPENDENT VALIDATION

INDEPENDENT
The burden is on Cross-checks, coworker data, multiple lines of evidence, The evidence must be
: » and external reviews. corroborated through
the historical record I multiple sources.
to support reliable SCIENTIFIC CONFIDENCE SUFFICIENT

dose reconstruction. Together, the evidence
must support reliable
retrospective dose

reconstruction.

Integrated assessment of evidence quality, uncertainties,
and the ability to reconstruct doses reliably.

YEECEEE

B0 B0
002000

The Advisory Board’s determination turns on whether these @ KEY TAKEAWAY:

. 2 = . . o ~ The SEC standard requires a complete, representative,
evidence categones—collectlvely and in combmatlon—support ~ and well-validated historical record across all evidence

RELIABLE RETROSPECTIVE DOSE RECONSTRUCTION. “1 - ceeasloPpod Come fegnatictistwith |

sufficient scientific confidence.

Scientific Question: What historical evidence must be demonstrated before occupational radiation doses can be reconstructed with sufficient
scientific confidence under the SEC standard?

Scientific Finding: The SEC standard is satisfied only when the collective historical evidence provides sufficient scientific confidence that occupational
radiation doses can be reconstructed for the proposed worker class.



Board Determination

* The Board's responsibility is to determine whether the historical
evidence satisfies the scientific standard for reliable occupational
dose reconstruction. Throughout this presentation, | have
evaluated the available historical evidence against the scientific
standard required for reconstructability.

* The question before the Board is whether that evidence provides
sufficient scientific confidence to reconstruct occupational
radiation doses for the proposed worker class.

* Scientific confidence is established through the collective weight
of independently validated historical evidence.

* | respectfully leave that scientific determination to the Board.



This presentation as well as other relevant
materials will be available online at:

Energy Employees Claimant Assistance Project

https://eecap.org/advocates/pinellas



https://eecap.org/advocates/pinellas
https://eecap.org/advocates/pinellas
https://eecap.org/advocates/pinellas
https://eecap.org/advocates/pinellas
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