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DISCLAIMER

€ The views of the author of this presentation are those of the author
and do not represent Agency policy or endorsement.

€ Mention of trade names of commercial products should not be
Interpreted as an endorsement by the U.S. Environmental
Protection Agency.
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Purpose

& Provide clarification of some of the misunderstandings about the
approach used by the EPA Superfund site remediation program by
focusing on misstatements about the Superfund approach that the
author has encountered from radiation professionals.




Brief Overview of
Superfund Approach to Radiation

& Superfund program selects cleanup levels for radioactive
contamination at sites generally using cancer risk (e.g., 10 to
10-), rather than millirem or millisieverts. Superfund uses:

» slope factors when estimating cancer risk from radioactive
contaminants, instead of converting from millirem. Current slope
factors are based on risk coefficients in Federal Guidance 13
using ICRP107 data.

» 10 as a point of departure and establishes Preliminary
Remediation Goals (PRGs) at 1 x 10°. PRGs, not based on other
environmental standards known as Applicable or Relevant and
Appropriate Requirements (ARARSs), are risk-based.
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How to Address Radiation in a Chemical
Program?

€ \With only approximately 66 radioactively contaminated NPL sites out
of 1,789 total, the focus of the Superfund remedial program has been
on chemicals.

€ Question: How best address radiation?

€ Answer: Address radiation in a consistent manner with chemicals,
except to account for the technical differences posed by radiation.

» Radiation easily fits within Superfund framework
» Improves public confidence by taking mystery out of radiation

» Radioactively contaminated NPL sites also have chemical
contamination

<» EPA



CERCLA Risk and Dose Online Calculators

Human Health - Radiological

Cancer risk (1 x 10-) Dose (millirem per year)

€ PRG (soil, water and air) 2002 € DCC (soil, water and air) 2004
€ BPRG (inside buildings) 2007 €4 BDCC (inside buildings) 2010
€ SPRG (outside surfaces) 2009 ¥ SDCC (outside surfaces) 2010

€ RVISL (radon intrusion) 2021

Human Health - Chemical
€ RSL (soil, water, and air) 2008
€ WTC document (inside buildings) 2003
€ VISL (vapor intrusion) 2018
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Incorrect Assertions About EPA Superfund
Program’s Approach for Radiation

€ But often | encounter incorrect assertions about EPA’s approach
for addressing radioactively contaminated sites. Similar incorrect
assertions:

» Appear in journal articles

» Are told to EPA personnel (from regional staff to senior
management) or said in public meetings
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Incorrect Assertions

. EPA’s approach of addressing radiation and chemicals in a

similar approach has not received any outside high- level review,
either:

» Risk management/policy review

» Scientific review

EPA risk assessment models have not been peer reviewed
EPA is not using sound science

EPA’s risk models result in dramatically different results from
other models assessing the same scenario
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Incorrect Assertions, continued.

5. EPA is using population risk modelling incorrectly
6. EPA’s risk models are only for screening
/. EPA’s cleanup level is 12 or 15 mrem/yr [0.12 or 0.15 mSv/yr]

€ On the remaining slides | will briefly refute these incorrect
assertions that continue to be made.

¥ Hopefully, this will clear up some of the continuing confusion.

\9’ EPA Page-9



First Incorrect Assertion

The EPA Superfund approach of addressing
Chemical and Radioactive contamination
in a consistent manner
has not received high level review
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Summary of Response to Incorrect Assertion

€ This misconception is usually made from individuals not aware of
various high-level reports from:

» Presidential/Congressional Blue-Ribbon committee
» National Academy of Science (NAS)

» Science Advisory Board (SAB )

» ISCORS (federal agency consensus group)
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Blue-ribbon committee

€ The Presidential/Congressional Commission on Risk Assessment
and Risk Management developed a 1997 report to Congress on
the appropriate uses of risk assessment and risk management in

Federal regulatory programs.
& Final Report Volume 2 issued 1997, Risk Assessment and

Management In Regulatory Decision-Making recommended:

Risk

» Radiation and chemicals should be addressed consistent
particularly when co-located.

» Superfund should continue to use the 104 to 10-° cancer
range and reasonably anticipated land use

<» EPA

Y,

risk
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Blue-ribbon committee screen shots (pp 82, 122)

Risk ASSESSMENT AND
Risk MANAGEMENT N
RecuLaTory Decision-Maring

THE PrESiDENTIALS COMGRESSIOMAL
Commission oM Risk ASSESSMENT
AND RSk MAMAGEMENT

FmaL RerorT
Vowme 2
1997

Recommendation

A concerted effort should be made to evaluate
and relate the methods, assumptions, mechanisms,
and standards for radiation risks to those for chemi-
cals to clarify and enhance the comparability of risk

management decisions and investments, especially
when both types of hazards are present.

Recommendation

EPA should continue to use its 10° to 10" risk
range as a guide for site-specific risk-based
cleanup goals, related to future land use. Site-



National Academy of Science (NAS)

€ 1999 NAS report “Evaluation of Guidelines for Exposures to
Technologically Enhanced Naturally Occurring Radioactive
Materials.”

» NAS compared EPA’s approach for risk assessment (slope
factors) and NRC'’s approach (use EDE then convert to risk)

—NAS found EPA'’s approach methodologically more rigorous
for assessing risks from chronic exposure to radionuclides.

» Compared EPA and NRC risk management approaches and
determined differences were a matter of policy and not science,
and should reflect societal values
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NAS screenshots on comparison of NRC/EPA risk
assessment approach (pg 222)

The Nuclear Regulatory Commission's approach to estimating risk posed
by chronic radiation exposure of the public normally 1s based on ICRP
recommendations on estimating doses per unit exposure and the risk per unit
dose. The Nuclear Regulatory Commussion estimates lifetime risks on the basis

EPA has developed a methodologically more rigorous approach to
assessing risk posed by chronic lifetime exposure to radionuclides, which 1s
particularly important for mnternal exposure and differs in several respects from
the simple approach described above.

EPA
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NAS screenshots on comparison of NRC/EPA risk
assessment approach (pg 234)

EPA

This committee offers the following comments on the 1ssue of a limit on
acceptable risk and. therefore, acceptable dose. First, the determination of an
acceptable risk for any exposure situation clearly is entirely a matter of
Judgment (risk-management policy) which presumably reflects societal values.
Inasmuch as EPA and the Nuclear Regulatory Commission have used

essentially the same assumptions about the risks posed by radiation exposure in
establishing radiation standards. it 1s clear that the determination of a limit on
acceptable dose for any exposure situation also 1s entirely a matter of judgment.
Therefore. any differences between the wviews of EPA and the Nuclear
Regulatory Commission on an acceptable dose have no scientific or technical
basis.
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EPA Science Advisory Board (SAB)

€®1n 1992 the EPA SAB sent a letter to the EPA Administrator
“Commentary on Harmonizing Chemical and Radiation Risk-

Reduction Strategies.” The SAB:

» SAB acknowledged that EPA guidance for Superfund sites,
including DOE sites under CERCLA, would use a consistent
risk-based approach for addressing radiation and chemical
contamination in both risk assessment methodology and
cleanup levels (e.g., no more than 10+ cancer risk).

» SAB viewed the harmonization of radionuclides to the chemical
approach as scientifically valid.
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SAB screenshots (pg 9)

UNITED STATES ENVIRCNMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20480

May 18, 1992

EPA-SAB-RAC-COM-92-007

Honorable William K. Reilly
Administrator .
U.S. Environmental Proteetion Agency
401 M Strest, 5.W.

Washington, DC 20460

Subject: Commentary on Harmonizing Chemical and Radiation Risk-Reduction
Strategies

Dear Mr. Reilly:

The Seience Advisory Board's Radiation Advisory Commitiee would like to
bring to your attention the need for the Agency to develop a more coherent policy
for making risk-reduction decisions with respect to radiation and chemical expo-
sures. As detailed in the attached commentary, Harmonizing Chemical and Rodi-
ation Risk-Reduction Strategies, the regulation of radiation risks has developed
under a different paradigm than for regulation of chemical risks, and a significant
potential exists for EPA deeisions on radiation risk reduction to be seen as unfusti-
fied by the health physies community, the chemical risk management community, or
both. Our concern has been stimulated by three recent reviews that we have con-
ducted: the Idahe Radionuclides Study (EPA-SAB-RAC-LTR-92-004), the Radionu-

clides in Drinking Water proposal (EPA-SAB-RAC-COM-92-003), and the Citizens’ .

Guide to Radon (EPA-SAB-RAC-LTR-92005). In the first two reviews, we observed
that application of the chemical paradigm to radiation issues was questioned by
many in the radiation protection community. The Agency’s treatment of radon in
indoor air has been more in line with traditional radiation risk management, but it
is inconsistent with the Agency’s proposals for contTol of radon in drinking watar,

Although the reasons for the differences between the two paradigma are
historical as well as scientific, an important feature of radiation risk sssessment and
reduction is the existence of a natural background of radiation in the range of sbout
70 to 250 millirem (mrem) per year axclusive of indoor radon. With current EPA
risk assessment assumptions, the average background - say, 100 mrems per year —
is estimated to produee a cancer risk of about 3 per thousand peaple over a lifetime

I Prrmed an Ascycies Paper

The facilities of the Department of Energy that are part of the nuclear
weapons complex form another group of problem sites where radionuclides are a
significant or even dominating part of the cancer risk equation. Whether these
factlities are treated as Superfund (CERCLA) problems or current waste disposal
sites under the Resource Conservation and Recovery Act (RCRA), the treatment of
radioactive materials is seen as necessarily being subject to the same types of risk
analyses and remedial responses that EPA has used for chemicals. The document
"Risk Assessment Guidelines for Superfund” (RAGS), for example, contains a section
on how to assess the cancer risks from exposure to radionuclides, but does not
suggest any different risk-reduction strategies than for carcinogenic chemicals. The
implication is that remediation is ex'pected if the lifetime risks from radionuclides
are calculated to exceed about 10™ (or lower in some proposals for radiation sites).




SAB screenshots (pp 10, 12)

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

May 18, 1992

EPA-SAB-RAC-COM-92-007

Honorable William K. Reilly
Administrator .
U.S. Environmen tal Protection Agency
401 M Street, SW.

Washington, DC 20460

Subject: C + on Harmonizing Chemical and Radiation Risk
Strategies

Dear Mr. Reilly:

The Seience Advisory Board's Radiation Advisory Commitiee would like to
bring to your attention the n udforthoamwdawlop:mmwhﬂentpohq
for makmgmkreductio deculammthmmmnduhe andchmmdm
mum d in the attached v, Har Chemical and Radi-
ation Ri: Strategies, the lation of radiati :‘.abh.udﬂebped
under d:.ﬂ‘an tparad{gm!.hmfor'egula o of chemical risks, and a significant
potential exists for EPA decisions on -ad:auonmkndumo n to be seen as unjusti-
fied by hchealthphymmcommunityth ical risk ¥, or
both. Our ¢o lmbmn imul by:hmmm:rmm:humlnnocn-

d: the Idaho R lides Study (EPA-SAB-RAC-LTR-92-004), the Radionu-
clides in Drinking Water proposal (EPA-SAB-RAC-COM-92-003), and the Citizens’
Guide to Raden (EP&-SAB-RA&LTR-M lnthcﬁmmmmobnn‘é
that appli of the chemical paradigm to :
many in the radiati i
mdwrwhuboonmmhmnth dits risk 3
is inconsistent with the Agency’s pmpoanhfrcqn&olnrndmmdnnhngm

Although the reasons for the differences between the two paradigms are
historical as well as scientific, an important feature of radiation risk assessment and
reduction is the existence of a natural of radiation in the range of about
?Dwm:mllmmtmnmlpnmoxclmofmdm radon. With current EPA
risk s, the kgr - 8a¥, 100 mrems per year —
masﬂmswdmpmdumamu risk of about t 3 per thousand people over a lifetime

7_.'_ Prrved on Recycied Paper

Need for Harmomzatlon

Clearly, EPA needs to adopt pohcms that will allow its staff, the regu]ah&d
community, scientific consultants to both parties, and the general public all to know
what to expect in EPA’s regulation of residual radioactivity and other radiation
issues. The Radiation Advisory Committee does not claim any special insight in how
the resolution should be accomplished, but d6és emphasize the importance of -.
achieving such harmonization. Interest in the comparative risks of radiation and
chemicals has a substantial history (NCRP, 1989) and is now becoming more
widespread (Kocher and Hoffman, 1991),

Clearly, the choice among these options — and others that may exist ~ is a
policy choice that transcends scientific analysis. The leadership of the Environ-
mental Protection Agency has the authority and the responsibility to make the

choice. We urge the choice to be articulated clearly so that the scientists who assess

the risks of radiation ‘and chemicals can understand the basis for subsequent
decisions about risk reduction. .-




Interagency Steering Committee on Radiation
Standards (ISCORS) Report

€A 2002 report by ISCORS entitled “A Method for Estimating
Radiation Risk from Total Effective Dose Equivalent (TEDE).”
Report was approved by EPA, NRC, DOE, DOD, and other federal
agencies.

€ The ISCORS report stated:

» The simple method of converting dose to risk is insufficient for a
complex risk assessment such as those for CERCLA sites.

» Recommendation to use slope factors when a complex risk
assessment is needed for assessing radionuclides, such as at a
CERCLA sites.
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ISCORS screenshot (pg 1)

Interagency Steering Committee on
Radiation Standards

Final Report

A Method for Estimating Radiation Risk from Total
Effective Dose Equivalent (TEDE)

ISCORS Technical Report 2002-02

equivalent to cancer risk may be appropriate when radionuclide-specific data is missing. The
conversion of dose to risk referred to in this document refers primarily to a conversion of total
effective dose equivalent (TEDE, as defined by the Department of Energy in 10 CFR 835.2) to
lifetime cancer incidence and mortality risks. The conversion of TEDE to cancer risks using
these conversion factors will not satisfy the requirements for a comprehensive radiation risk
assessment, but may be of use for making less rigorous comparisons of risk. For situations in
which a radiation risk assessment is required for making risk management decisions, the
radionuclide-specific risk coefficients published in Federal Guidance Report No. 13 should be
used.” For radiation risk assessments required by EPA’s Superfund Program, the risk coefficients
in EPA’s Health Effects Assessment Summary Tables (HEAST)® should be used. Although




Second Incorrect Assertion

EPA Superfund Radiation Risk Assessment
Models have not been peer reviewed
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EPA Risk Assessment calculators (models)
Peer and Verification Reviews

¥ Each of the 4 models for radiation risk assessment at Superfund
sites (PRG, BPRG, SPRG, and RVISL) models for risk
assessment have undergone independent external peer and
verification review.

» Based on EPA document “Guidance on the
Development, Evaluation, and Application of
Environmental Models”

» Additional automatic computer verification occurs
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Summary of Peer/Verification reviews and
Nightly Computer checks for each EPA calculator

Type of Peer or Verification Review
and Nightly Automatic Computer
Verification Checks

Independent External Peer Review
Non-Independent External Peer Review
Independent External Verification Review
Internal Verification Review

Auto check of default and site-specific runs
Auto check of default runs (since 2019)
Auto check of links

Number of Peer and Verification Reviews and
Type of Computer Checks for each Calculator

PRG
2
4
3

10

v
v/
v/

BRPG

SPRG
1

2
0
2

v/
v/

RVISL
1

2
1
1

v/
v/

Total
5
9
5
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EPA Risk Assessment calculators (models)
Peer and Verification review, continued.

PRG Home

w PR3 Eguatmns

& External reviews of each calculator
are provided on “HOME” page, e G

in “Welcome” section, ==B B\ =
. ] } } }
third paragraph. e

€ See PRG calculator screenshots on
the right and following pages as an |

example.

<» EPA



EPA Risk Assessment calculators (models)
Peer and Verification review, continued.

The PRG calculator results were previously verified. The documentation from these may be seen on the Internal Verification and External
Verification pages. The PRG calculator was previously peer reviewed and the documentation of those peer reviews may be seen here. The PRG

calculator was previously part of several model comparison, and the documentation of one of those reviews may be seen in NCRP Report No.

Decommissioning programs approach to radiation site cleanup. Section 3.3.3 is a "Comparison of EPA Preliminary Remediation Goals with
NRC Screening Levels." It is part of a larger Section 3.3 "Methods of Site Characterization and Dose or Risk Assessment." Several other
comparison reviews that focused on describing the default parameters in various models may be found here.
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EPA Risk Assessment calculators (models)
Peer review, continued.

External Peer Review Record

External peer review provides the main mechanism for independent evaluation and review of environmental
models used by the Agency. For more general information on how EPA develops and evaluates models, see the
EPA document Guidance on the Development, Evaluation, and Application of Environmental Models. The copy

linked to includes some yellow highlighting of text used in this website for describing peer and verification

reviews.

The purpose of peer review is two-fold:

1. To evaluate whether the assumptions, methods, and conclusions derived from environmental models are

based on sound scientific principles.

2. To check the scientific appropriateness of a model for informing a specific regulatory decision. (The latter
objective is particularly important for secondary applications of existing models.)

Peer review charge questions and corresponding records for peer reviewers those questions should be incorporated into the quality

assurance project plan.

Mechanisms of external peer review include (but are not limited to):
+ Using an ad hoc panel of scientists.

* Using an established external peer review mechanism such as the SAB.

+ Holding a technical workshop.

When conducting an "independent external" scientific peer review of the PRG calculator model, EPA has used a peer review contractor to
conduct the peer review process (e.g., select the peer reviewers, provide charge questions, summarize the peer review comments in a chart).
EPA staff may provide comments on potential peer reviewers and charge questions. Later, EPA, with ORNL support, has developed responses

PRGs for
Radionuclides

Home Page

User's Guide
What's New
Frequent Questions
Equations

PRG Calculator

Generic Tables

to the peer review comments. See below material for the independent external scientific peer review of the PRG calculator.

EPA has also had more focused external "non-independent” external peer reviews on early drafts of the PRG calculator. EPA requested and
received review by the Army Corps of Engineers Center for Excellence under an interagency agreement. See below material from these non-

independent peer reviews

June 22, 2021 to September 20, 2021 (Independent Peer Review)

Matrix of Peer Review Comments with EPA Resolution

EPA PRG Calculator Review Complete Package, which includes:

Peer Review Charge Questions
Matrix of Peer Review Comments
o Dr. Christian Kunze {IAF Radionuclide Laboratory)
= Review
= Curriculum Vitae
= Conflict of Interest Form
U.S. Nuclear Regulatory Commission (Joint Review)
= Review
Dr. Boby Abu-Eid
Review
Curriculum Vitae
Conflict of Interest Form
Dr. Karen Pinkston
Review
Curriculum Vitae
Conflict of Interest Form
Dr. Rodolfo Avila (AF Consult AB Sweden)
Review
Curriculum Vitae
Conflict of Interest Form
. Stephane Pepin (FANC - Belgium)
Review
Curriculum Vitae
Conflict of Interest Form
Carl Spreng (Retired. Former USDOE, former Colorado DPHE)
= Review
= Curriculum Vitae
= Conflict of Interest Form
Brooke Stagich (Savannah National Laboratory)
= Review
= Curriculum Vitae

= Conflict of Interest Form

October 30, 2014 to January 15, 2015 (Independent Peer Review)

h includes:

Pmer Review Chargs Quastions
Metrix of Peer Review Comments
Echineider (Ohio Emironmeantsl Protaction fpency
Reswiemar
Curriculurn Vites
Conflict of interest Farm
U.5. Huclear Repulstary Commission
n  Rewiew
Christepher & Mctenney
» Review
»  Curmriculum Vitee
= Conflictof Interest Form
Lzzh 3. Parks
n  Rewiew
= Curricubum Vites
= Conflictof Interest Form

wartzman

Conflict of interest Farm
felzen (Muclesr Research and Consuttsncy Groug]
Curricuburn Vitez
Corflict of interest Form
2021

Non-Independent Feer Review of 5] wehich includes:

= Vhord document transmitted by =
& Michsel Fil
July 26, 2019

Non-|ndependent Pear Review of rarft revisio rs, which includes:

= Email transmi g commerts from:
@ David Hayes (U5, Army Corps of Enginesrs]

August 24, 2016

includes:

Email transmitting comments from:
o Juliz Clzments (LS Army ©

July 29, 2004

Nen-In lent Pear Review I g chincludes

=  Email transmitting comments from:
n Hesrty (LS Army Corps of

Jeyer (U.S. frmy Corps of Enginesrs




EPA Risk Assessment calculators (models)
External Verification review

s e - February 15, 2017 to April 3, 2017
PRG External Verification Record

EPA PRG Calculator Review Complete Package, which includes a Verification Study Charge by:

External verification provides the main mechanism for independent evaluation and review of environmental 1. G Timothy Jannik (Savannah River National Laboratory)

PRGs for
Radionuclides @ Review
o Curriculum Vitae

models implemented by the Agency. It should include an examination of the numerical technigue in the
computer code for consistency with the conceptual model and governing equations. For more general
information on how EPA develops and evaluates models, see the EPA document Guidance on the

Development, Evaluation, and Application of Environmental Models. The linked copy includes some yellow Home Pags @ Conflict of Interest Certification
User's Guide

highlighting of text used in this website for describing peer and verification reviews. —— 2. Mark Hogue (Savannah River Nuclear Solutions, LLC)
What = New
Erequent Duss & Review
Independent testing of the code once it is fully developed can be useful as an additional check of integrity by ) )
Equations o Curriculum Vitae

PRG Calculstor & ; - + ;
problems while obtaining a solution. Mechanisms of external verification includes code verification to make - Eontticiofinter=stierhcaton

and quality. The purpose of external verification is werification that the code has no inherent numerical

sure the code performs according to model design specifications.

April 24, 2015 to September 30, 2015

The PRG calculator results were verified by external entities by conducting a numerical verification of EPA PRG Calculator Review Complete Package, which includes a Verification Study Charze by:
A alculs Review Co e Package, v = y = oy

calculator results,
1. G Timothy Jannik (Savannah River National Laboratory)
June 17, 2022 to August 8, 2022 )

& Review
EPA PRG Calculator Review Complete Package, which incudes a Verification Study Charge by:

= Calculations for Resident Spreadshest

1. Dr. Boby Abu-Eid (Nuclear Regulatory Commission) = Calculations for Recreator Spreadsheet

. »  Calculations for Fa  Spreadsheet
o Review Calculations for Farmer adsh

o e i " -Warkers Snreadshest
> @ »  Calculations for Indoor and Outdoor Workers Spreadsheet

Ty

o Conflict of Interest Certification = Calculations for Composite Worker Spreadsheet

2. Bart Eklund (Haley & Aldrich) = Calculations for Construction Spreadsheet

o Review »  Calculations for Resident Groundwater Spreadsheet

¢ Curriculum Vitae @ Curriculum Vitae
¢ Conflict of Interest Certification o Conflict of Interest Certification
3. Brooke Stagich (Savannah River Mational Laboratory) 2. Wm. Thomas Pentecost (Colorado Department of Public Health and Environment (Retired])
¢ Review ¢ Review
¢ Curriculum Vitae @ Curriculum Vitae

Conflict of Interest Certification o Conflict of Interest Certification




EPA Risk Assessment calculators (models)
Internal Verification review

PRG Internal Verification Record

July 2017
-

ar equilibrium and th
ith default i:

icinputs.
d soil to

Quality assurance review spreadsheets prior to 2014 were often not kept. Those that were kept, have not
been updated for ease of use and are provided below.
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Third Incorrect Assertion

EPA is not using Sound Science in its
Superfund Radiation Risk Assessment
Models
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Sound Science - EPA working with DOE ORNL

€ EPA has an IAG with DOE’s ORNL to develop, and to keep
updated based on new science and EPA policies, EPA’s risk
(PRG, BPRG, SPRG), dose (DCC, BDCC, SDCC), and radon
intrusion (RVISL which includes, risk, dose, and WL) assessment

calculators.

» The Center for Radiation Protection Knowledge, which is part of
ORNL's Environmental Sciences Division, manages this work

» During development of the PRG and DCC calculators, Keith
Eckerman, recipient of the 12th Swedish Royal Academy Gold

Medal, led this program
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Sound Science - EPA working with DOE ORNL,
continued.

€ K. Z. Morgan, director of ORNL's Health Physics Division and an
early recipient of the Swedish Royal Academy Gold Medal for
Radiation Protection, started the ORNL Dosimetry Research
Program in the 1950s.

» Since its inception, the ORNL Dosimetry Research Program has
provided the national and international scientific communities
with models and data required to estimate radiation doses and
risks establish exposure guidelines for radionuclides

€ EPA works with ORNL to bring this knowledge of sound science
on radiation to appropriately address radiation within the
Superfund framework.
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Sound Science - EPA working with DOE ORNL,
continued.

€ ORNL issues ORNL Technical Manuals and other publications in
support of the EPA Superfund calculators.

Adaptation for
Solving and Integrating Peak Activity
into EPA ELCR and Dose Models

OAK RIDGE NATIONAL LABORATORY

<» EPA

Oak Ridge National Laboratory
RADON CANCER RISK COEFFICIENTS &

AGE-SPECIFIC EFFECTIVE DOSE
COEFFICIENTS

oRNLT 201300

Area Correction Factors for
Contaminated Soil for Use in Risk and
Dose Assessment Models

September 2014

Gamma Shielding Factors for Soil
Covered Contamination for Use in Risk
and Dose Assessment Models

September 2014

Biota in EPA’s Yy
Remediation Goal and Dose Compliance
Concentration Calculators for Use in
EPA Superfund Risk Assessment:
Explanation of Intake Rate Derivation,
Transfer Factor Compilation, and Mass
Loading Factor Sources

Air Exchange Rate Impact on Actinon,
Thoron, and Radon Activity Equilibrium
Factor and Inhalation Fractional
Equilibrium Factor Determination in
Vapor Intrusion Risk and Dose Models

OAK RIDGE NATIC

Calculation of Slope Factors and Dose
Coefficients

September 2014

Preparsd by
Michasi Batlamy
Lauren Finkles
Frod olalager
Keith Echerman
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Fourth Incorrect Assertion

EPA Superfund Radiation Risk Assessment
models are very conservative compared to
other models
(particularly the United Kingdom’s approach)
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General Response to Incorrect Assertions

€ Sometimes incorrect assertions are made that the EPA PRG
calculators are ultra conservative compared to some other model.

€ This misconception is often because users are not accounting for
different risk management frameworks or conceptual site models.

» Default target risk in PRG calculators is 1 x 10-°, not 25 mrem/yr
(approximately 5 x 10-*) or 100 mrem/yr (2 x 10-9)

» Defaults in PRG tools are intended for consistency with chemical
models for CERCLA, not rad models for other laws or countries

—PRG calculator receptor is a highly exposed individual
(Reasonable Maximum Exposure Scenario) not average

S EPAindividual (e.g., average member of the critical group) o35



UK comparison -- An example of an incorrect
comparison of PRG tools with another model

@ It's been asserted that the UK cleanup of Po-210 after the
Litvinenko poisoning incident allowed concentrations over 900,000
times higher than those allowed by EPA’'s PRG calculator. This
was in a 2023 letter to editor of HPS journal. Similar recent claims:

» In 2022 ANS webinar and HPS letter, claim was UK allowed
over 19,000 times higher than Superfund PRG calculators.

» At HPS 2021, it was claimed UK allowed 28,329 times higher

& There are several problems with these assertion that make them
Incorrect, which | will discuss over several slides.
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UK comparison - issues with how UK cleanup
concentrations were described

&® These claims correctly cite part of the UK cleanup level for Po-210
of 10 Bg/cm2 to equate to 1 mSv (100 mrem). This was for fixed
contamination. The other claim did not have supporting
information.

€ These claims do not include the UK cleanup level for P0-210 of
removable contamination, which was non-detect or 0 Bg/cm2.

Project Report
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UK comparison - Issues with how the EPA tools
are used in these claims

& The letter-to-editor writer ran the wrong tool, the SPRG calculator
for a scenario of dust on roadways.

& He also used only the results from eating the dust, and picked an
output option (Secular Equilibrium) that does not account for decay
as if the contamination were to be replenished.

T
(

\

ne writer also used as a target risk level, the more stringent end
x 10°) of the risk range rather than the more typical highest

d

lowed (1 x 10-4).

Resident SPRGs for Settled Dust - Secular Equilibrium

Inhalation | Inhalation
Ingestion Mechanical Wind External Exposure SPRG SPRG

SPRG SPRG SPRG SPRG Wind Mechanical
TR=1E-06 TR=1E-06 TR=1E-06 TR=1E-06 TR=1E-06 TR=1E-06
Radionuclide (Bg/cm2)  (Bg/cm?) (Bg/cm?2) (Bg/cm?2) (Bg/cm2)  (Bg/cm?)

EP A Secular Equilibrium SPRG for Po-210 | 1.11E-05 | 5.84E-08 4.27E-05  4.92E+02 8.78E-06  5.81E-08 Page-38



Comparing our BPRG runs

€ The letter-to-editor writer got a concentration of 0.000011 Bg/cm?
for Po-210 at a risk level of 1 x 10-° (which is a DeMinimus risk
level).

€ Using the typical upper bound target risk level of 1 x 104, and a
BPRG output option that accounts for decay, the Po-210
concentrations | got are:

» Settled dust 0.0172 Bqg/cm?
» 3D/Fixed 42,200,000,000 Bg/cm?
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Comparing/Contrast My BPRG Run with UK EA
cleanup concentration

€ A simple comparison between the UK and EPA approaches would
iIndicate the UK is more stringent for both fixed/3D and mobile/dust
contamination.

Fixed/3D Mobile/Dust
UK 10 Bg/cm2 non detect
EPA 42,200,000,000 Bg/cm? 0.0172 Bg/cm?
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Comparing/Contrast My BPRG Run with UK EA
cleanup concentration, continued

€My analysis is extremely superficial, since it is comparing results
and not the underlying input parameters that are used.

» BPRG inputs were intended for consistency with World Trade
Center cleanup and some updates in EPA’s Exposure Factors
Handbook, not consistency with UK.

BPRG Home
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Conclusion on fourth incorrect assertion

@ A lesson should you draw from these inaccurate Superfund/UK
risk/dose Po-210 comparisons is to view such analyses skeptically
when they are not conducted by the people in those programs
since they may not understand either program.
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Fifth Incorrect Assertion

EPA Superfund Radiation Risk Assessment
approach is incorrectly using
population risk estimates
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Background on Incorrect assertion

& Fifth misconception is that Superfund is using estimates of cancer
cases across a population to select cleanup levels.

» It has been claimed that Superfund’s policy for risk-based
cleanup is directly going against the recommendation by the
United Nations Scientific Committee on the Effects of Atomic
Radiation (UNSCEAR) to not estimate population effects from
low level exposure to radiation

\e’ EPA Page-44



What UNSCEAR said

42012, UNSCEAR recommended against the practice of basing
population risk from lower exposures in “Sources, Effects, and
Risks of lonizing Radiation.”

30. In general, increases in the frequency of occurrence of health effects in populations cannot be

SOURCES, EFFECTS AND RISKS reliably attributed to chronic exposure to low-LET radiation at levels that are typical of the global

OF IONIZING RADIATION
average background levels of radiation. This is because of the uncertainties associated with the

assessment of risks at low doses, the current absence of radiation-specific biomarkers for health effects

United Nations Scientific Committee on the
Effe )

and the insufficient statistical power of epidemiological studies. Therefore, the Scientific Committee
does not recommend multiplying very low doses by large numbers of individuals to estimate numbers
of radiation-induced health effects within a population exposed to incremental doses at levels
equivalent to or lower than normal natural background levels.
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What Superfund does - see Radiation Risk

Assessment: Q&A (2014)

& Superfund RME scenario for establishing risk-based cleanup
levels. This is a high-end estimate of individual risk.

& Population risk is generally not used in Superfund risk
assessments or to establish cleanup levels.

How should risk characterization results for radionuclides be presented?

Results should be presented according to the standardized reporting format presented in
RAGS Part D (U.S. EPA 1998a). EPA guidance for risk characterization (U.S. EPA 1995a,
1995b) indicates that four descriptors of risk are generally needed for a full
characterization of risk: (1) central tendency (such as median, mean) estimate of individual
risk; (2) high-end estimate (for example, the 95th percentile) of individual risk; (3) risk to
important subgroups of the population, such as highly exposed or highly susceptible groups
(such as children) or individuals, if known; and (4) population risk. The reasonable

maximum exposure (RME) estimate of individual risk typically presented in Superfund risk
assessments represents a measure of the high-end individual exposure and risk. While the
RME estimate remains the primary scenario for Superfund risk management decisions,
additional risk descriptors may be included to describe site risks more thoroughly (e.g.,
central tendency, sensitive subpopulations). Population risk is generally not used as part of
Superfund risk assessments.

Is it necessary to present the collective risk to populations estimated along with that
to individual receptors?

Generally, no. Risk to potential RME individual receptors generally is the primary measure
of protectiveness under the CERCLA remedial process (the target range of 10 to 10

lifetime excess cancer risk to the RME receptor). As noted in Q30, however, Agency
guidance (U.S. EPA 1995a, 1995b)also indicates that the central tendency risk to the
potentially exposed population may be evaluated where possible. Consideration of central
tendency risk may provide additional input to risk management decisions; such
considerations may be either qualitative or quantitative, depending on the availability of
data.
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Many Federal Regulatory Process Must Evaluate
Population Risk

€ \While Superfund decisions are based on RME not population risk,
there are federal regulatory decisions made using population risk.

& Since 1970s, federal agencies consider the costs and benefits of
most regulations under development that would be expected to
have large economic effects.

» Evaluating number of cancer cases or deaths caused by cancer
avoided by different proposed alternatives under consideration.

» This would require evaluating population health effects.
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White House Executive Orders

& Cost-benefit analysis of regulations is required by two Executive
Orders (EO) issued by the White House

» E.O. 12866 “Regulatory Planning and Review”

(9/30/1993

» E.O. 13563 “Improving Regulation and Regulatory Review”

1/18/2011)

€ An UNSCEAR recommendation
does NOT overrule EQO’s

EPA

Presidential Documents

Executive Order 12866 of September 30, 1993

Regulatory Planning and Review

The American people deserve a regulatory system that works for them,
gulatory nmm that protects and improves their health.
and improves the performance of th

I
bt engine for cconomic apprs
o Stne, local, ond wibel governments: ang iu

sible, and understandable. We do not have such

With this Executive order, the Federl Gavernment begins 3 program to
nal he regulatory pre The objectives of
z plancing = cooninion with reagect

m o Fedk

iow anc cxcheii am‘l Py ma).r lhe pnx
and n[ n to the public .. th
all be conducted s0 as to mete arrhmmb sxamxm

be

gulatory
rererants and with due o the discretion that h
tothe Federal agencics.

Accordingly, by the authority vested in me as President by the Constitution
of the United States of America, it is hereby ordered as

Section 1. Statement of Regulatory Philasophy and Principles
@) The Regulatory Phlosophy. Federal agencies should promulgae orly
the .

aw
o Such 2o ratertal i
nar} pmwu g improve the health and safety of the pulh:.
mvironment. or the well-being of the American people. ng
ther and how to regulat

usefully estimated) and qualitativ:
it that are diffieult 1o quantify. but nevertheless
in choosing among alternative regulaory ap-

proaches. agenics should scle

ncluding potential economic, envirarmental. public health and sa
other advantages: distributive impacts; and equit Statute requires
anather regulato

® The Princrp e sure that the agencles’ regulatory
programs are
adhe: [T

identify
ng. where  applicable, nw failures o

institutions that warrant new agency action) as
of that prob

(2) Each agency shall examine whether e

have created, or contributed to. the mmem (it @ mew regulatiam 18

EXECUTIVE ORDERS

Executive Order 13563 of January 18, 2011

Improving Regulation and Regulatory Review
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Sixth Incorrect Assertion

EPA Superfund Radiation Risk Assessment
Models are only to be used for “Screening”
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Response to the Incorrect Assertion that PRG
calculators are only for “Screening”

€ The misconception that EPA’'s PRG calculators are intended only for
screening can occur when someone does not understand:

»the role of screening and preliminary remediation goals (PRGs) in
risk and dose assessment for Superfund sites

» the role of the PRG calculator for radionuclides and RSL
calculator for chemicals in screening and/or PRGs vs risk
assessment

» how does this Superfund approach differ from “screening” in the
NRC world
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NCP (1990 Regulatory Language)

€40 CFR Section 300.430(e)(2)(i).
» Develop PRGs based on readily available information
» Modify PRGs as necessary as more info becomes available

» Select final remediation goals in the ROD

EPA

Part Il

Environmental
Protection Agency

(i) Establish remedial action objec-
tives specifying contaminants and
media of concern, potential exposure
pathways, and remediation goals. Ini-
tially, preliminary temediatiﬂn goals
are developed based on readily avail-
able information, such as chemical- -spe-
cific ARARs or other reliable informa-
tion. Preliminary remediation goals
should be modified, as necessary, as
more information becomes available
during the RI/FS. Final remediation
goals will be determined when the rem-
ech is selected. Remediation goals
shall establish ac ceptable exposure lev-
els that are protective of human health
and the environment and shall be de-
veloped by considering the following:
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Role of the Baseline Risk Assessment in
Superfund Remedy Decisions (1991 guidance)

PRGs developed early in the process based on readily available
information such as ARARSs, 10-° cancer risk or HI of 1.

PRGs may be modified by the results of a baseline risk
assessment by info such as clarifying exposure pathways or
multiple contaminants or pathways.

Final decision may modify PRGs based on waste management
strategy.

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

APR 22 1991

<» EPA
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Soil Screening Guidance
User Guide (1996 for chemicals)

€ Screening means identifying and defining areas, radionuclides,
and conditions, at a particular site that do not require further
Federal attention.

€ Soil Screening Levels can be used as PRGs.

5505 are not national cleanup standards. S50Ls
alone do not trnigeer the nesd for response actions or
define “unacceptable” levels of contamimants i so1l.
SEPA Soil Screening Guidance: In this gmdance, “screemng refers to the process of
User's Guide identifying and defimng areas, contaminants, and
conditions, at a particular site that do not require
further Fedeml attention. Generally, at sites where
contammnant concentrattons fall below %5Ls, no
further acttion or study 15 warmnted under the
Comprehensive Envirommental Response,
Compensation and Liabihty Act (CERCLA). {(Some
States have dewveloped screeming numbers that are
more stringent than the genenic 55 Ls presented here;
therefore, further study may be warranted under
State programs.) Cenerally, where contamimant
concentrations equal or excesd S55Ls, further study
or mmvestgation, but not neces=zanly cleamup, 15
warranted.

35Ls can be used as Prehmimary Remediation (roals
{F'[-H:rl provided appropriate conditons are met
condittons found at a specific site are similar to
-n.iJll wng assumed m developing the 55Ls). The

in soils for use as PRGs (or “dmaft cleanup levels)
was mmtroduced 1m the ['IL.'-|.|:|"| HHEM, Farr 8
Devela £ af Risk-Rased FPreliminary

Remediation Goals. (LS, I:[-"-u. 19491c). The

PR(is may then be used as the basis for developmg
final cleanup levels based on the nine-critenia
analy=1s descnbed i the Matonal Contimgency Plan
[Section 3040 4'“I |"|| ||[||-|.|| I |'r..

“nu tled R e

Superfund edy Selection De 1.3,
1991d) discusses the modificaton of [-"[-l'.I:r Sl Page-53
generate cleanup levels. The 5518 should only be




Soil Screening Guidance for Radionuclides:
User Guide (2000)

€ Screening means identifying and defining areas, radionuclides,
and conditions, at a particular site, that do not require further

Federal attention.

€ Soil Screening Levels can be used as PRGs.

SEPA
Soil Screening Guidance

for Radionuclides: User’s
Guide

S5Ls are not national cleanup standards. 55Ls alone
do not trigger the need for response actions or define
“unacceptable” levels of radionuclides m sodl. In this
guidance, “screeming” refers

identifying and defimng areas. radiomuchides, and

conditions, at a particular site that do not require firther

Federal attention. Generally, at sites where radionuclide
concentrations fall below SS5Ls, no further action or
study 15 warranted under the Comprehensive

Emvironmental Besponse, Compensation and Liability

Act (CERCLA). Generally, where radionuclide
concentrations E‘t{l.l-‘.il or exceed SSLs, further : study or
mvestigation, but not necessanly cleanup, 15 warranted.

to the process of

S5Ls can be used as Preliminary Remediation Goals
(PRGs) provided appropriate conditions are met (Le.,
conditions found at a specific site are smmlar to
conditions assumed in developing the SSLs). The
concept of calculating risk-based contaminant levels 1n
soils for use as PRGs (or “draft” cleanup levels) was
introduced in the RAGS HHEM, Part B, TJ;uir.,p.'r.'rh ni
gf Risk-Based Preliminary Remediation Goals. (U.S.
EPA. 1991c). The models, equations, and

PR.Gs may then be used as the basis for developing final
cleamup levels based on the mine-cniteria analysis
described in the National Contingency Plan [Sectio
300.430 (3)(2WIMA)]- The directive entitled Role of the
Baseline Risk Assessment in Superfind 2
Selection Decisions (U.S. EPA, 1991d) discusses thv
modification of PRGs to generate cleanup levels. The
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Soil Screening Guidance

Technical Background Document (1996 chem)

&®Part 3 of the TBD included additional, more complicated models
for more detailed assessments that include:

» 9 Soil to Groundwater models

Part 3: MODELS FOR DETAILED ASSESSMENT

addresszes the inhalation and migration to ground water exposure
that require a small pumber ol 3 Lair
ditions, and hydre
= simplifying assumptions ¢
or chemical degradation, no adsorption—conditions that can be addressed with more

soil parameters,
¢ paramete These incorporate a number of
n infinite i o [racti wion beltween |1;Ll|11.1..|
complicated models. Applving such models will more accurately define the nis exposure via the
ation or the migration o ground water pathway and, depending on site conditions, can lead 1o
SSLs that are stll protective. However, inputl data requirements and modeling costs make this
option more expensive o implement than the S5L equations,

s of

s and assumplion
3 pect to site conditions
the addittonal cost and tn |cq|.|u-._'|! (4] .|.|1|1'| these maodels may
d with higher, but sull protective, S5L=
tions 3.1 and 3.2 include information on equations and models that can accommodate linite
T TR ces and [ te contaminants be ' . VLEACH and EMSOFT)
1 predict the A on either ambient
finate ree N should recogn
estimat ] conservative estimates of s
concentration litton, model predictions should be v

sl actual site conditions 1o the

3.2.2 Unsaturated Zone Models. In an cilfon 1w provide useful formation for model
apphcation, EPA's ORD s Ada, Oklahoma, and Athens, ( 1, conducted an
evaluation of nine unsaturated zone fale and transport md {Cn=centn ¢t al

1994). The results ol this elTort are summanzed here. The models el of the
potential propriate models vilable to the public and are not meant to be construed having
n o wroval, Other models also may be applicable 1o 5 opment, depending on sile-
specilic circumslances.

Each of the unsaturated zone models sclected for evaluation are capable, o varving degrees, ol

B % in I!|1r \r.ll'l\Llll.I\'\' i I]lr sl lll'll'-if-ln.' =sil¢

or a combination of models. However, the
maddels vary. The models evaluated melude:

simuilatin
conditions
intended u
culatory and Investigative Treatment Lone model )
Foaw I|'I|:l.'].l.'|. e plllll. a5 |'I'II|I.II.'.| ]

CMLS {Chemical Movement in La < masdel)

H*

SUMMERS (named alier authaor)

MULTIMED i MULTIMEDa exposure assessment maodel)

VLEACH (Vadose zone LEACHIng model )

SESOIL (SEasonal SOIL companment model )

PHAM-2 |

icide Koot fone Model).
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Soil Screening Guidance for Radionuclides
Technical Background Document (2000)

& Part 3 of SSG for radionuclides TBD included additional more
complicated models for more detailed assessments that include:

» 5 Soil to Groundwater models

<» EPA

Part 3: UNSATURATED ZONE MODELS FOR RADIONUCLIDE FATE AND TRANSPORT

In an effort to provide useful information for model application. EPA’S NREMEL/'SPRD m Ada. Oklahoma. conducted

an evaluation of five unsaturated zone fate and ranspor dels for radionuclides. The results of this effon follow

The models reviewed are only a subset of the potentially approprnate medels availlable to the public and are no :
trued as having received EPA approval. Other models also mav be applicable 1o S5L development.
g ofn =|r-:-~|'|¢\'|t'1-; CUCINNSIANCS

Each of the unsaturated zone models selected for evaluation are capable. (o varving ¢s. of sinmlating the
transport and ransformation of chemicals i the subsurface. Even the most unique site ditions can be simw

by either a single mod coanbins of 5. Howewver. the intended uses and the required imput parameters
of these models vary “It neackels evaluated include

CHATN
CHAIN 2D

The applications, assumptions. and input requirements for the five models evaluated are descnibed in this section
T]*n. model d 1ons mclude model solution method (1.¢.. analynical, pumenica of |||---1 1 nunltus. oedds
ed by the n 1 to simmlate water flow. decay reaction, and rad
l|. of required imput parameters. lnput paramen :
and other site mformation. In addition. certam inpui
fiscrinzation imfonmation, 2 sutput format. Infc
] subsurface conditions is provided. followed by an assessment of cach mod
potent .I.r-ullul-llll to the soil screcning process




Radiation Risk Assessment at CERCLA Sites:
Q&A (2014)

¥ Use PRG calculator for determining SSLs for screening purposes.

& For generic assessments use defaults in PRG and DCC
calculators.

What criteria should be used to determine areas of radioactive contamination or
radioa tv releases?

== Durng tl

R ssme
At CERCLA Sites: Q (HRS) (5e

lioactive releas d determmng v
v for the CERCLA remedial program

Dwring nisk ssinents, guidance for the measurement and ¢
confamumnants 15 provided m the Sodl 5 ri e
unents (U5, EPA 2000a, 2000b). The Rad 585G : des guidance on 1l
1 o site measurements. The

SIent equea
applicable or relevant ; ( euirenments i/
are 1 nilable or sufficiently protec 1 the PRG calculator should be used for
determmmg S5L nsk based concentrations rather than the Bad 585G documents

[0 what nt should generic and site-specific factors and parameter values be
used in exposure assessments?

For both rac rclide and chemical assessments in the Superfind remediall prog

EPA reconumends use of empincally-derived, site-specific factors and paramel 1

where these B 3 5, EP#

PECOTIN it parameter values provided i the PRG and DOC calcula Page_57
(EFA 2002 Oda, 2007, 2009, 20104, and 2010b)




Radiation Risk Assessment at CERCLA Sites:
Q&A (2014) continued

€ Use PRG and DCC calculators for risk and dose assessments.

» PRG/DCC consistent with how chemicals are assessed under
CERCLA

What calculation methods or multimedia radionuclide transport and exposure models
are recommended by EPA for Superfund risk assessments?

T In PRG caleulators (U5, EPA 2002a, 2007, 2009a), which are used to develop nisk-based
nended by EPA for Superfund remedial radiation nsk
ssessment models are similar to EPA’s meth

ance on how to use each caleula

Should dose recommendations from other federal agencies be used to assess risk or
establish cleanup levels?
Crene |1i1~ no., Dose assessments generally \ll"llh' only be performed to assess risks or

npliance with an
and L. and 10

provided i the user guide for

ddition, a torial for using the PRG calcula % included i module 3 of the on-line
ssnrent; [ (ITRC 2007), and a ttonal

‘kl-""l.Fl]url- :
CFR 61.41). Dose | sconunendations from inter

orgamizations are not enforceable and therefore cannot be ARARs. The

ib). The PRG calculator superseded the Soil 5

EPA recommends using the DCC, BDCC, and SDCC calculators (U.S. EPA 2004a,
2010a, and 2010b) to develop dose assessments for ARAR compliance purposes at
Superfund remedial sites. As indicated «
DCC calculator (U,

equations m Chapter 10 nt R_{(Js Ps

S5G) caleulator (U.S. EPA 2000¢)

T'o avoid unnecessary inconsistency between radiological and chemical risk
assessment at the same site, users should generally use the same model for chemical
and radionuclide risk assessment. If there 15 a reason on a site-specific basis for using
another 1 : 3 feation should

ive model
lerstanding of both the PR
whether a different approac
nsed, the user should adjust the defanlt mpur
PRG wputs, wiach may dafficult simce w

2 of the 1111.11101an:l|m1. transmitting the
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So Where is the Confusion???

¥ Probably some are more used to the NRC approach to modeling.

¥ Some users may think NRC approach to modeling is transferable
over to CERCLA sites.

»IT IS NOT
» Next few slides quote some NRC policies
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NRC Consolidated Decommissioning Guidance

Characterization, Survey, and Determination of Radiological Criteria

®NRC uses DandD code for screening dose assessments for soil
and building surfaces.

®NRC does NOT use DandD for site-specific dose analysis.

DandD code. The Decontamination and Decommuissioning (DandD) software package.
developed by NRC, that addresses compliance with the dose criteria of 10 CFR Part 20,
Subpart E. Specifically. DandD embodies NRC’s guidance on screening dose assessments to
allow licensees to perform simple estimates of the annual dose from residual radioactivity n
soils and on building surfaces.

Consolidated
Decommissioning Guidance

Characterization, Survey, and
Determination of Radiological Criteria

Site-Specific Dose Analysis. Any dose analysis that i1s done other than by using the default
screening tools.
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NRC Consolidated Decommissioning Guidance
continued

€ NRC accepts for screening, concentrations in tables for soil and
buildings based on DandD, or a modelling run using DandD.

A licensee may perform a screening analysis to demonstrate compliance with the radiological
criteria for license termination specified in Part 20, Subpart E. The screening analysis described
in Chapter 16 of this volume requires that the licensee either (a) refer to radionuclide-specific
screening values listed in the Federal Register (63 FR. 64132 and 64 FR. 68395) or (b) use the
latest DandD computer code. A licensee pursuing the screening option may find that
umplementation of the DandD code 15 necessary if radionuclides not included in the Fe

Register listings should be considered.

NRC staff should accept for a screening analyses the following currently available scree
tools:

look-up t ahlc: tTalalc H.1) for common l:-:ta- -and gamma-emitting radionuclides for

Table H.1  Acceptable License Termination Screening Values of Common TableH.2  Screening Values® (pCi/g) of Common Radionuclides for Soil Table H.2  Screening Values® (pCi/g) of Common Radionuclides for Soil
Radionuclides for Building-Surface Contamination Surface Contamination Levels Screening Surface Contamination Levels (continued)

Radionuclide Surface Soil Screening Values®

4500000

1800000
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NRC Consolidated Decommissioning Guidance
continued

& For site-specific analysis, RESRAD and RESRAD Build are
recommended by NRC.

NRC staff developed RESEAD and RESEAD-BUILD probabilistic codes for site-specific
analvsis. Development of the probabilistic DandD) and RESEADRESEAD-BUILD codes also

1.5.4 Use of Codes and Models Other than DandD and RESRAD

NRC staff should provide flexibility for possible use of other codes and models selected by
licensees. However, less common codes, specifically those developed by users, may require
more extensive NRC staff review and venfications. In tlus context, NRC staff may review the
following pertiment aspects when using other less common codes:
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The NRC approach is NOT relevant to CERCLA
risk or dose assessment

®EPA, for CERCLA, uses the same models (e.g., PRG, RSL, DCC

calculators) for chemical risk assessment and radiological risk and
dose assessment.

» Both for generic screening and site-specific assessments

€ NRC uses two different models for generic screening (D&D) and
site-specific (RESRAD) for dose assessments.

€ Both EPA and NRC allow for other models, but they must be
reviewed and approved by staff.
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What to Do?

& Use the CERCLA approach when conducting screening and risk
assessments at CERCLA sites.
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Conclusion for incorrect assertions 5 & 6

€ Both incorrect assertions 5 and 6 seem to be based on people
confusing Superfund with either:

» NRC’s decommissioning program, or
» Other Federal government regulatory programs
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Seventh Incorrect Assertion

EPA’s Superfund cleanup standard is
12 or 15 mrem/yr [0.12 or 0.15 mSv/yr]
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Response to the incorrect assertion that EPA’s
cleanup standard is 12 or 15 mrem/yr

€ The misconception that the EPA’s cleanup levels for radioactively
contaminated sites began in the 1990’s.

€ In the 1997 guidance document “Establishment of Cleanup Levels
for CERCLA Sites with Radioactive Contamination”

» EPA stated that cleanup levels for radionuclides not based on an
ARAR should use the 10-* to 10-° cancer risk range.
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1997 guidance - screenshots

ARARs are often the determining factor in establishing cleanup levels at
CERCLA sites. However, where ARARs are not available or are not sufficiently
protective, EPA generally sets site-specific remediation levels for: 1) carcinogens at a
level that represents an excess upper bound lifetime cancer risk to an individual of
between 10 to 10°; and for 2) non-carcinogens such that the cumulative risks from
exposure will not result in adverse effects to human populations (including sensitive
sub-populations) that may be exposed during a lifetime or part of a lifetime,

Since all radionuclides are carcinogens, this guidance addresses carcinogenic risk. If
non-carcinogenic risks are posed by specific radionuclides, those risks should be taken
into account in establishing cleanup levels or suitable remedial actions. The site-
specific level of cleanup 1s determined using the nine criteria specified in Section
300.430(e)(9)(ii1) of the NCP.

OBJECTIVE

This guidance clarifies that cleanups of radionuclides are governed by the risk
range for all carcinogens established in the NCP when ARARs are not available or are
not sufficiently protective. This is to say, such cleanups should generally achieve risk
levels in the 10 to 10 range. EPA has a consistent methodology for assessing cancer
risks and determining PRGs at CERCLA sites no matter the type of contamination.®

%U.S. EPA, “Risk Assessment Guidance for Superfund Volume I Human Health Evaluation Manual (Part A) Interim
Final,” EPA//540/1-89/002, December 1989. U.S. EPA, “Risk Assessment Guidance for Superfund: Volume I - Human
Health Evaluation Manual (Part B, Development of Risk-based Preliminary Remediation Goals”, EPA/540/R-92/003,

December 1991,

Cancer risks for radionuclides should generally be estimated using the slope factor
approach identified in this methodology. Slope factors were developed by EPA for
more than 300 radionuclides in the Health Effects Assessment Summary Tables
(HEAST).” Cleanup levels for radioactive contamination at CERCLA sites should be
established as they would for any chemical that poses an unacceptable risk and the risks
should be characterized in standard Agency risk language consistent with CERCLA
guidance.

Cancer risk from both radiological and non-radiological contaminants should be
summed to provide risk estimates for persons exposed to both types of carcinogenic
contaminants. Although these risks initially may be tabulated separately, risk estimates
contained in proposed and final site decision documents (e.g., proposed plans, Record
of Decisions (RODs), Action Memos, ROD Amendments, Explanation of Significant
Differences (ESDs)) should be summed to provide an estimate of the combined risk to
individuals presented by all carcinogenic contaminants.
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1997 guidance - screenshots, continued.

& There was one paragraph that meant users could also conduct a
dose assessment in addition to a risk assessment

» Even in the sentence referring to 15 mrem/yr, the footnote states
the cleanup level must still achieve 104 to 10-° risk range

If a dose assessment is conducted at the site'’ then 15 millirem per year
(mrem/yr) effective dose equivalent (EDE) should generally be the maximum dose limit
for humans. This level equates to approximately 3 x 10 increased lifetime risk and is
consistent with levels generally considered protective in other governmental actions,
pamcularly regulations and guldance developed by EPA in other radiation control
programs.'

—» '%Cleanup levels not based on ARARs should be expressed as risk, almnugh levels may at the same time be expressed

in millirem.
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1999 Rad Risk Assessment Q&A clarifies policy

€ The EPA 1999 guidance document “Radiation Risk Assessment At
CERCLA Sites: Q & A", provided guidance that:

» dose assessments should only be conducted under CERCLA
where necessary to demonstrate ARAR compliance, and

» dose-based ARARs should be 15 millirems per year or less to
be considered protective.
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1999 transmittal memo and guidance -
screenshots

Two issues addressed in this Risk Q & A should be noted here, First, the answer to question
A2 m the Risk Q & A s intended to further clanfy that 15 millirem per year 15 not a presumptive
cleanup level under CERCLA, but rather site decision-makers should continue to use the nsk range
when ARARs are not used to set cleanup levels. There has been some confusion among stakeholders
regarding this point because of language in the 1997 guidance. EPA 15 1ssuing further guidance
|II-I.I|I'- to site decision makers on this topic. This Risk Q&A clarifies that, in 1..-.n-.r|| dose
assessments should only be conducted under CERCLA where necessary to demonstrate ARAR
compliance. Further, dose recommendations (e.g., guidance such as DOE Orders and NRC
Eegulatory Guides) should generally not be used as to-be-considered matenal (TBCs). Although
in other statutes EPA has used dose as a surrogate for sk, the selection of cleanup levels for
arcinogens for a CERCLA remedy 15 based on the risk range when ARARs are not available or
are not sufficiently protective. T|'|||=.. in general, site decision-makers should not use dose-based
guidance rather than the CERCLA risk range in developing cleanup levels. This 15 because for
several reasons, using dose-based puidance would result in unne Cessary inconsistency regarding how
radiological and non-radiological {chemical ) contaminants are addressed at CERCLA sites. These
reasons nclude: (1) estimates of nsk from a given dose estimate may vary by an order of magnitude
or more for a particular radionuchde, and; (2) dose based guidance generally begins an analysis for
determining a site-specific cleanup level at a minimally acceptable risk level rather than the 107
point of departure st oul in the NCP.
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1999 transmittal memo and guidance -
screenshots, continued

Q32 ., When shoukl a dose assessment be performed?

OSWER [hrective 9200.4-18 (U5, EPA 1997a) specifies
that cleanup levels for radioactive contammation at
CERCLA sites should be established as they would for any
chemical that poses an unacceptable risk and the risks
showkd be characteried in standard Agency risk Ii.ngu.igl:
consistent with CERCLA guidance. Cleanup levels not
based om an ARAR should be based om the carcinogenic
risk ramge (geserally 107 to 10, with 10r* as the point
of departure and 1 x 10 used for PRGs) and expressed
in terms of risk (¥ x IIiI"_L While the upper end of the nsk
range & nod a discretle lme at | x 107, EPA _!l.:ﬂl,'.m"':' uses
I x 107 in making risk management decisions. A specific
risk estimase around 107 may be considered acceptable if
based on site-specific cicumstances.  For  further
discussion of bow EPA uses the rizk range, see OSWER
Directive 9355.0-30, Role of the Baseline Risk Assessment
in Superfund Remedy Selection Decisions (U.S. EPA
1991d). In general, dose assessment wsed a5 & method to
assess risk @5 not recommended sl CERCLA sites

PFlease mote that the references to 15 mremdyr in OSWER
Direciive 9200.4-18 are mtended as f_l;.lij.l.l]l,‘.-l: For the

evaheation of potential ARARs end TBCs, and should not
be used as a TBC for establishing 15 mremfyr cleanup
levels st CERCLA sites. At CERCLA sites dose
asscsamonis thould gencrally nat be performed to assess

risks or to establish cleamsp bevels except 16 show
compliance with an ARAR that requires & dose assessmend
{eg.. 40 CFR 61 Sobparts H and |, and 10 CFR 61.41)
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2014 guidance

€®In 2014, EPA updated the guidance document “Radiation Risk
Assessment At CERCLA Sites: Q & A.” The 2014 version
continued to provide guidance that dose assessments should only
be conducted under CERCLA where necessary to demonstrate
ARAR compliance

When should a dose assessment be performed?

Dose assessments should be conducted duning CERCLA remedial responses only when
considenng comphiance of clean up plans with dose-based ARARs. As discussed in
OSWER Directive 9200.4-18 {US. EPA 1997a), cleanup levels for radisactive
contarmmation at rervedial sites should be established as they would for any chemical that

poses an unaceeptable nsk and the nsks should be charactenzed in standard Agency nsk
language consistent with CERCLA guidance for remedial sites. Thus, cleanup levels not
based on an ARAR should be based on the carcinogenic risk range (generally 107 io

10°%, with 10-* as the point of departure and 1 x 10 used for PROGs) and expressed in
perms of risk (¥ x 10°). Page-73




2014 guidance, continued

(35, Should the ARAR protectiveness eriteria evaluation recommendation be changed

- Trom 15 mremd'yr fo reflect the updaies to radiation risk estimates contained in
‘The 2014 QUIdance made a Federal Guidance Heport 137 ’
revision that dose-based ARARS IS it ratmrhwis i

risks posed by radiation, which is contained in EPA"s Federal Guidance Report 13
(1%, EPA 1990¢). More recent scientific informsatic flected in EPA s Federal
S h O u I d n OW b e 1 2 m re m/yr O r llEiui-Ju.'u-:-: ]-Icpu:«rlcl.:l n:l.r L'.-r.II:-iln::I!t. | I:I:::EL.TL :';"':;"I';I:T _:: ::Il-n :.I:m.'.l.-ll-::l:d 1 -..:.'II'I'L'!'.FIL'III.d
. . approximately to 3 x 10 ¢ [ -aficer fisk. This o ] i Pased on
FOR T35 acsumpiion of ¢ e ol X, | . SR RS LrE
IeSS to be ConSIdered prOteCtlve ||:|'||||. :|I|.| lhlnj..' I:.'I:.JE IF'"JU'. - wlamd: Al exps > gl ) : h{::'::h.'l.'n1l:ll|.
VER [hrective

based On newer SCience in 1 1 re, rh.a. r".F..."'l.Ri.-11|I]1I|IIII3I -..ul-.l-um |I=I"'Ji -.hnfuw...lln OSWER Directive

2 updated to 12 mremfyT =0 that ARARs that are greater than 12 mrem'yr
...1'|,+..|:|1... dose equivalent (EDE] are generally ol conssdered sufficiently protective for

F ed era I G u | d ance 1 3 . developing cleanup levels under CERCLA at remedial sites. As before, this ARAR

cvaluation tool should not be used as a o be considered (THC) as a basis for establishing
12 maem'yr cleanup levels at CERCLA remedial sifes.

Please note that the prior references to 15 mrem'sr in O5WER Directive 9200.4-13 were
inbeded as gudance for the evaluation of potential ARARS and TBCs factors and should
nisl b used as a TR for establishing 1% mrem/yr eleanup levels at CERCLA shies.
Comssstent with that pudance, using |5 mrem'yt as on ARAR evaluation too] orggunally
wiks based on three factc

. The CERCLA nsk range for remedinl sites, In 1997, 15 mremiyr w
estimnted o uq'-rr:.'-.rq:-nd i .|r-p:-|:-'-.||1|_1l-:l'g. 3 x 10 under the then EPA
pruciice of usmg the dose to risk eshimate conversions assumption of a nsk
of o7 incidence of 7.6 % 107 per rem of exposure, found in ICRP 199]

I¥Hl. This dose i ks been superseded by the
L ption of 8 nsk of cancer inciden 8.46 x 10 per rem of exposure
i FGR 13 (US. EFA 1999¢).

\e’ EPA Prior EPA radiation rl||.|. ..JLu Wl N Page_74
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2014 guidance, continued

& The 2014 guidance made the following revisions:

» risk-based cleanup levels and risk assessments should now be
developed using the PRG calculators, and

» a newly developed consultation process should now be followed
If use of an alternative model was justified.
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2014 guidance, continued screenshots

What calculation methods or multimedia radionuclide transport and exposure models
are recommended by EPA for Superfund risk assessments?

The PRG calculstors (U5, EPA 2002a, 2007, 20093, which are used o |.|-_"|.'|:|1:-|1 riak=hased
PRGs for radionuclides, are recommended by EPA for Superfund remedial radiation risk
assessments. These nisk and dose assessment models are similar to EPACs methods for
chemical nisk assessment st CERCLA sites. Guidance on how 1o use each calculator, the
default input parameters and their sources, 15 provided in the user guide for each caleulator,
In addition, a tutorial for using the PRG calculator is included in module 3 of the on-line
tramning course Radiafion Risk Assessmeni. Update and Tools (ITRC 2007), and a tutonal
for the BPRG and SPRG caloulmtors 15 pros wdid i maodule ¥ of the on=line 13 URINE COUrse
Decontariinarion and Decommiizsioning of Bad cerlly=-Comranrinared Facilines (TTRC
2018k}, The PRG calculator superseded the Yol Screening Guidance for

(Fad 550 ) caleulator (L5, EFA J000e).

To avoid unnecessary inconsistency between radiological and chemical risk
ausessment ol the same site, wsers shoold -H:l.'rlrrull:l.' use the spme madel for chemical
and radionuclide risk assessment. If there 15 a reason on a site-specific basis for using
ancther maodel justification for doing so should be developed. The justification should
include specific supporting data and information in the admimistrative record. The
justification normally would include the model runs using both the recommended EPA
PRG miodel and the alternative model. Users ane cautioned that they should have a
thorough understanding of both the PRG recommended model and any alternative model
when evaluating whether a different approach s appropniate, When altemative models are

used, the user should adjust the default input parameters to be as close as possible to the
PRG mputs, which may be difficult since models tend to use different definitions for
parameters. Numerous computensed mathematical madels have been developed by EPA

For CERCLA risk assessments af remedial sites, is it appropriate to ase guidance or
approaches developed by other Federal, State or Tribal Agencies or by International
or Mational Organizations?

EPA has musde the policy decision that risks from radionuclide exposures at remedial sites
should be estimated in the same manner as chemical contaminanis, which is consistent
with EFACs remedhal progrom implementing gudanee (e, EPA 1997g, 1990,

20000, Consequently, approaches that do not follow the remedial program’s policies and
guidance should not be used at CERCLA remedaal sites. Should regional stafl have
questions, they should consult with the Superfund remedial program’s Mational F'.uﬂt;ll!ll'lh
Expert (Stuart Walker of OSKETI at the time this fact sheet was 1ssued, at (703) 603-87

or walker stuanicepa, gov), belore using gusdance from other organations that 15 nol
already meorporated imto this and other EPA Superfund remedial program guidance. The
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Conclusion for incorrect assertion 7

€ Incorrect assertion 7 seems to be based on people continuing to
misread a 1997 guidance document.

€ To understand the EPA CERCLA approach users should read the
2014 guidance and the clarification in the 1999 transmittal memo.
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For More Information

For further information or questions:
» Stuart Walker
—Phone: (202) 566-1148

—Email: Walker Stuart@epa gov

<» EPA
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