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Background

 Staff identified need for contemporary cancer
epidemiology information for responding to
recurrent stakeholder concerns

« Staff have been using the sentinel 1990
National Cancer Institute (NCI) report “Cancer
iIn Populations Living Near Nuclear Facilities”
to help answer these questions
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Protecting People and the Environment

National Cancer Institute (NCI)
* Looked at 16 different types of cancers

* Three Control Counties for each study county

http://dceg.cancer.gov/about/organization/programs-ebp/reb/fact-sheet-mortality-risk

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
a c e e National Institutes of Health

No Excess Mortality Risk Found in Counties with Nuclear Facilities

A National Cancer Institute (NCI) survey published in the Journal of the American Medical Association,
March 20, 1991, showed no general increased risk of death from cancer for people living in 107 U.S. counties
containing or closely adjacent to 62 nuclear facilities. The facilities in the survey had all begun operation

before 1982. Included were 52 commercial nuciear power plants, nine Department of Energy research and
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weapons plants, and one commercial fuel reprocessing plant. The survey examined deaths from 16 types of
cancer, including leukemia. In the counties with nuclear facilities, cancer death rates before and after the
startup of the facilities were compared with cancer rates in 292 similar counties without nuclear facilities

(control counties).
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What did the NCI study find?

* No Excess Mortality Risk Found in Counties with
Nuclear Facilities

« Showed no general increased risk of death from
cancer for people living in 107 U.S. counties
containing or closely adjacent to 62 nuclear facilities.

Overall Relative Risks

Before Startup After Startup

1.08 1.03
1.02 0.98
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Why is NRC Sponsoring an Update?

. (L%Is:)?&f-need request from NSIR, NRR, NRO, RI, and

« To provide stakeholders with the latest cancer
epidemiology information

* Develop an approach to
assess cancer risk in
geographic areas smaller
than the county level

 Account for off-site dose

r. P . a £5EWS

« Study cancer incidence (occurre’n‘ce\b'r morbidity)
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Recent International Studies
» Public concerns are not unique to the U.S.

— Germany (2008)

— Spain (2009)

— Switzerland (2011)

— Great Britain (2011) Studies generally found no
Increased cancer risk
— France (2012) attributable to the facilities

— Canada (2013)



*

U. S. -I> J R C
tates Nuclear Regulatory Commissior
ing People and the Environment

Protect

Timeline Wr;

« 2007 — Staff request for update
— User-need from NSIR, NRR, NRO, OPA, and Rl

— Offered interagency agreement to NCI to update
report

* After many discussions/meetings, NCI declined to take
on project

» 2008 — Started work with Oak Ridge
Associated Universities’ Center for
Epidemiologic Research

— Staff established external peer-review panel to
review ORAU’s work
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2009 — NRC Chairman questioned ORAU selectlon

Timeline cont.

2010 — Sel }S‘e t%eplgl%g?rr%abpgademy of Sciences

— Phased Approach
2012 — NAS Phase 1 report complete ($1 M)

- geecsf)mmended two study designs and pilot studies at seven

%taff omm nlcated plans to Commission to move forward with
ot stu les

— Pro |d approach that met our initia st to build NCI
regléngs ?n pg ?metry $n0|dentcj:emérl1cj grarc\]alajl?er g%og}apﬁn

2014 — Pilot Plannlng Project complete ($0.5 M)

— NAS re orted to execute the pil 1;would be ve%/ ensjve
to cor&r? |g'nted usefulness of pilot results for estimating
risks years?
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« Today - DECISION POINT

« ~2019 — Complete Pilot Execution

— NAS emphasized the limited usefulness of results

» ~2023 — Complete balance of plants for
staff to have usable risk estimates
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Bottom-line

« Continuing with NAS through the pilot and
nation-wide studies could take ~8-10 more
years and tens of million of dollars to
complete before staff has NAS endorsed risk
estimates

« Staff requested NAS to try alternate approach

10
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* Focus on case-control study to reduce scope,
time, and costs
— Study design considered more robust than
ecologic

Perform study of enough sites to provide
statistically significant results that NRC can
use to communicate cancer risks at the end of

the study

— Results need to be generalizable to the fleet

11
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Prosposal
4 months (4.5 years)

* Need at |east 7 sites
— Probably do not use most of the original pilot sites
 Different selection criteria
— Select new sites based on adequacy of cancer registries

« Reconvene the Pilot Planning Committee
— $200-300k for 9 months

— Select sites with enough statistical power to draw conclusions
about cancer risk

» Develop test hypothesis

— Provide cost estimate to complete final study (final cost
unknown at this time)

* Perform final analysis

12
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 The U.S. National Council on Radiation
Protection and Measurements (NCRP)
— Unsolicited proposal to provide 20-25 year follow-

up to NCI study at a much reduced time (2-3 years
at ~$1 million)

— Updated NCI report by NCRP would still be useful
to staff in communicating cancer mortality risks, but
lack the additional information asked for when
project started

13
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Cancer in Populations Living Near Nuclear Facilities - UPDATE
'san Onofre 1950-1967 {Before Start-Up) 1968-1584 (After Start Up) { 1968- 2004 {After Start Up)
E Study Controls Relativ Study Controts | Relative] sStudy Controls
Cause of Death Obs Swr | Obs saan RR | Obs SMR | Cbs SWMR | mmr obs SMR ots SVR
Leukernia and Aleukemia 179 100 | 928 093 | 107 | 353 o037 | 129 1m 097| 10315 100 4733 036
Childhood Cancer (age < 10) 623 12| ™M 100 | 11| s;a 109 | 282 117 os3| 1o 1n 526 1.04
Childhood Levkemia(age <10) | 310 113 | 135 oss | 115 | 29 107 | 12 1.15 0.93 a3 117 205 108 |
Istudy Counties: Orange, CA and San Diego, CA Comment: RR's higher before start up than 3
Control Counties: Santa Barbara, CA, San Bernadine, CA and Ventura, CA

Dresden 1950-1960 (Before Start-Up) 1961-1984 (After Start Up) 1561-2004 {After Start Up)

Study Controls Relative Study Controls Relative Study Controls | Relative
Cause of Death Obs SMR Obs SMIR RR Obs SMR Obs SMR RR Obs SMR Obs SMR RR
|Leukemia and Aleukemia 125 0.54 328 107 0.88 207 095 1005 1.02 0.92 977 100 | 2,086 1.00 1.00
,Chﬂl’!ood Cancer (age < 10) 41 1.01 99 1.06 0.%4 92 106 187 1.12 0.95 130 0S8 255 1.08 0.9
{Childhood Leukemia plo < 19 0.95 55 1.20 0.79 32 0.79 78 0.99 0.80 48 087 93 091 | 095
{Study Counties: Grundy I, Will IL ! Comment: All RRs below 1.0 whether before or
Control Counties: Woodford i, Jefferson Wi, Cass IN, Winnebago IL, Porter IN, McHenry IL after startup
‘Millstone 1950-1570 (Before Start-Up 1971-1984 (After Stast Up | 1971-2004 (After Start Up)

Study Controls | Relativ Study Controls Relative| Study Controls Relative

Cause of Death Obs SMR Obs SMR PR Obs SMR Obs SMR RR Obs SMR Obs SMR RR
Levkemia and Aleukemia 246 0.90 1,100 088 | 102 223 o098 925 0.95 103 595  0.96 2459 0.94 1.03
Childhood Cancer (age < 10) 66 0.93 m 097]| 055 30 113 70 0.73 1.56 a5 0.95 120 0.72 1.32
Childhood Leukemia (* <10) 33 0.54 138 099 | 095 17 145 E 0.73 1.83 2 1.18 60 0.94 1.40
Study County New London CT Comment: High RR of death related to incldence
Control Counties worthester MA, Litchfield CT, Tolland CT before startup. lablon 1990

14
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« NCRP is an independent organization chartered
by Congress to support radiation protection by
providing independent scientific analysis,
information, and recommendations that represent
the consensus of leading scientists

e Original NCI Principle Investigator is now at
NCRP and will lead the study

 NCRP already has access to the files
— No start-up costs

* Most importantly >> staff will have updated
cancer information to communicate to
stakeholders in the short-term!

15
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Additional Approach Cons “—

* No incidence analysis

* No smaller geographic units of study
— County versus Census tracts
— No dosimetry

* ‘Only funding option is an unsolicited grant
proposal

— Current internal NRC guidance will not allow
receipt of unsolicited grant proposals

— No planned open solicitation for grant
proposals

16
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Next Steps
* TA brief on current status(Near-term)

— Already sent-up a CA note on the results of
the NAS pilot planning project |

» Develop SECY paper informing
Commission of next steps (Summer)

17



FOR: The Commissioners

FROM: Brian W. Sheron, Director
Office of Nuclear Regulatory Research

SUBJECT: RESULTS OF THE ANALYSIS OF CANCER RISKS IN POPULATIONS
NEAR NUCLEAR FACILITIES: PHASE 2 PILOT PLANNING PROJECT
AND NEXT STEPS

PURPOSE:

The purpose of this paper is to update the U.S. Nuclear Regulatory Commission (NRC) on the
analysis of cancer risks in populations near nuclear facilities study and staff plans for the next
steps.

BACKGROUND:

Each commercial nuclear power plant and fuel cycle facility that the NRC regulates is authorized
to release radioactive materials to the environment as specified in the regulations and licensing
documents, in compliance with dose limits for members of the public and concentration limits for
liquid and gaseous effluent releases. The staff has concluded that offsite doses to individual
members of the public as a result of these routine releases are a small fraction of the Title 10 of
the Code of Federal Regulations (10 CFR) Part 20, “Standards for Protection against
Radiation,” specifically 10 CFR 20.1301(a) and (e). The offsite dose to the highest exposed
member of the public is also generally less than 1 percent of the amount of radiation the
average U.S. citizen receives in a year from all background sources. Nonetheless, some
stakeholders have continued to express concerns about the potential effect of these releases on
the health of residents living near nuclear facilities.

CONTACT: Terry Brock, RES/DSA
301-251-7487
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These concerns are not new or unique to the United States. Since 2008, Canada, France,
Germany, Great Britain, Spain, and Switzerland have all conducted epidemiological studies
near nuclear facilities within their borders to address public health concerns. These studies
have generally found no association between facility operations and increased cancer risks to
the public that are attributable to the releases. For example, the German study did find an
association of increased childhood leukemia risk within 5 kilometers of the facilities; however,
upon examination of the offsite exposures, the authors concluded the increased risk could not
be attributable to releases from the facilities?!.

To help address these stakeholder concerns, the staff has been using the 1990 NCI study,
“Cancer in Populations Living near Nuclear Facilities” (Agencywide Documents Access and
Management System (ADAMS) Accession No. ML15035A630), and other more recent
epidemiological reports conducted by various State health departments when communicating on
cancer mortality in populations near nuclear power facilities. The staff relies on credible health
studies to augment its discussions about the NRC's robust regulatory programs to keep offsite
doses as low as is reasonably achievable (ALARA) by providing public health information that
directly applies to the health outcomes that are often of concern (i.e., cancer). However, the
1990 NClI report is now more than 25 years old, and the staff recognized an update would allow
the staff to provide contemporary cancer information to populations near NRC-licensed nuclear
facilities.

The staff originally requested NCI to provide the update; however they were unable to provide
staff to support the study and these types of studies were no longer in their research focus. NCI
still supports the original report and has a fact sheet on the study that is publicly available on
their web site at http://dceg.cancer.gov/about/organization/programs-ebp/reb/fact-sheet-
mortality-risk.

In April 2010, the NRC requested the National Academy of Sciences (NAS) perform a study on
cancer risks in populations living near NRC-licensed facilities to update the 1990 NCI study.
NRC and NAS decided to divide the study into phases. In Phase 1, NAS explored the feasibility
of conducting an updated study by developing modern methods to perform the analysis. This
was documented in the 2012 report, “Analysis of Cancer Risks in Populations near Nuclear
Facilities: Phase 1" (ADAMS Accession No. ML15035A132). The staff communicated the
results of the Phase 1 study and the NAS recommendations for the second phase pilot studies
in SECY-12-0136, “Next Steps for the Analysis of Cancer Risks in Populations near Nuclear
Facilities Study” (ADAMS Accession No. ML12249A121). In Phase 2, NAS would conduct pilot
studies to determine the ability to practically apply the Phase 1 methods at seven sites
recommended by the NAS committee: Dresden (in lllinois), Millstone (in Connecticut), Oyster
Creek (in New Jersey), Haddam Neck (decommissioned; in Connecticut), Big Rock Point
(decommissioned; in Michigan), San Onofre (in California), and Nuclear Fuel Services (in
Tennessee). NAS specifically recommended the pilot study examine two study designs: a
population study of cancer diagnosis and mortality rates for multiple cancer types and all age
groups, down to the census-tract level, and a case control study of childhood cancers in children
born within a fixed distance of a nuclear facility2. Upon completion of the proposed Phase 2

1 Kaatsch P, et al. “Leukaemia in Young Children Living in the Vicinity of German Nuclear Power Plants,”
International Journal of Cancer, 2008 Feb 15; 122(4):721-6.
2 The population-based study design uses a geographical area as the unit of observation {e.g., census tract

as proposed by NAS, county as used in the 1990 NCI report, ZIP Code) and uses an aggregate analysis
that looks at a study factor {exposure) and an outcome factor (disease or death) measured in the
geographical area at the same time. This study can show possible associations between exposure and
disease. The case-control study design compares the prevalence of risk factors or exposures In a series of
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pilot studies, NAS was to determine whether further study is practical on a nationwide scale,
and the NRC staff was charged with determining whether to perform the studies at all NRC-
licensed facilities (i.e., balance of operating nuclear power plants and fuel-cycle facilities).

NAS split the Phase 2 pilot study into a pilot planning project and a pilot execution project. This
paper describes staff's evaluation of the NAS pilot planning project report, “Analysis of Cancer
Risks in Nuclear Facilities: Phase 2 Pilot Planning” (ADAMS Accession No.: ML15035A135)
and staff plans for the next steps.

DISCUSSION:
NAS: Phase 2 Pilot Planning Project Results

NAS stated in the pilot planning report that the pilot studies are meant to determine the
practicality of implementing the methods and study designs recommended in Phase 1. NAS
also said the interpretation and communication of risk estimates from the pilot study, if reported,
should be done with “great caution”. It emphasized that any data collected during the pilot study
would have limited use for estimating cancer risks in populations near each of the nuclear
facilities or for the seven nuclear facilities combined because of the imprecision inherent in
estimates from small samples. Furthermore, any decision to proceed with a full scope study
should be based solely on conclusions related to practicality and not on risk estimates. NAS
also highlighted that the population-based study at the census tract level had significant issues.
Staff interpreted that this study design may not be feasible. NAS also communicated to staff
that the execution phase of the pilot study will require “significant resources” to complete.

(39 months and cost $8 million).

After staff members reviewed the pilot planning report and execution phase proposal, they do
not believe it is worthwhile to complete the pilot study, given the NAS position regarding the
limited usefulness of the results to draw conclusions about the pilot plants (or just as
importantly, single facilities), the long duration and high cost of the pilot study, and the long
duration of subsequent studies. In addition, the staff estimates that it may take NAS 8 to 10
years from now to complete the pilot and the nation-wide studies before NRC has final cancer
risk results to share with NRC stakeholders—the original intent of the project. That would
possibly prolong the study to 2025, 15 years after the start of the project with NAS.

NAS Alfernate Approach

Staff expressed concerns to NAS about the usefulness of the pilot study results in
communicating cancer risks to stakeholders and the overall study duration. Staff requested that
NAS focus on providing final results for the next phase of the study to shorten the study time.
Specifically, staff asked NAS to focus on the Phase 1 recommended case-control study design
and perform an analysis of a sample of facilities in the United States to draw statistically valid
and generalizable results to the entire fleet. In response, NAS proposed that the pilot planning
committee reconvene to examine our request for the alternate approach at an additional
$200,000 for a 9-month study. After the new review, NAS estimated another 50 months to
complete the alternate approach at an uncertain cost.

diseased study subjects (cases) with the prevalence of risk factors or exposures in a series of disease-free
study subjects (controls).
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U.S. National Councif on Radiation Protection and Measurements (NCRP) Approach

In an unsolicited proposal, NCRP offered to directly update the 1990 NCI study report within a
shorter time frame and cost (approximately 2 to 3 years and $2.5 million). The NCRP update
would be a more modest initiative. NCRP would use the same methods in the 1990 study—a
countywide population-based study design, and would be able to provide final results in a
reasonable time period to meet the original staff goal of having updated information. The NCRP
is in a unique position to update the study because the original 1990 NCI data set and software
resides with them, reducing significant start-up time and costs for a new entity to perform the
update. Additionally, the NCRP's lead investigator used to work for NCI where he designed,
directed, and completed the original 1990 study. The results of the NCRP update would be a
consensus report going through their scientific committee and peer-review process. The staff
will ask NCRP to update the report with new results for certain NRC facilities not operational or
considered at the time of the 1990 study using the same NCI approach of studying population
risks at the county level (e.g., Nuclear Fuel Services in Tennessee, Braidwood and Byron
Nuclear Generating Stations in lllinois). The staff also plans to ask NCRP upon completion of
the update if further study should be done viz-a-viz the NAS Phase 1 case-control study
design—generally considered a more robust design.

CONCLUSION:

After considering the two NAS and NCRP approaches, the staff plans to proceed with NCRP in
updating the 1990 NCI study. NCRP would provide a useful report in a shorter time frame with a
known completion date and budget. The NCRP update will be more modest than what NRC
asked NAS to consider in a new update, but a direct update would be adequate for staff to
discuss cancer risks rather than pursuing the lengthy options of either NAS approaches. The
staff may re-engage NAS to perform the case-control study design if the NCRP results suggest
a follow-up is needed.

RESOURCES:

The planned NCRP approach to the study will take 2-3 years to complete and will cost
approximately $2.5 million dollars. For FY15, $110,000 was budgeted; no money was budgeted
in FY16. For 2017, the staff will request a nominal amount. Future funds will come from the
operating reactor budget line to initiate the proposed project through the Planning, Budget, and
Performance Management process. Full funding for this project is uncertain.
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COORDINATION:

The Office of the General Counsel has reviewed this paper and has no legal objection. The
Office of the Chief Financial Officer has reviewed this Commission paper for resource
implications and has no objections.

Brian W. Sheron, Director
Office of Nuclear Regulatory Research
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COORDINATION:

The Office of the General Counsel has reviewed this paper and has no legal objection. The
Office of the Chief Financial Officer has reviewed this Commission paper for resource
implications and has no objections.

ADAMS Accession No.: ML15141A404

Brian W. Sheron, Director
Office of Nuclear Regulatory Research
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From:
To: (0)(©)

Subject: Fw: ACTION: Y020150186: Review & Concurrence of Info SECY Paper-Results of the Analysis of Cancer Risk
Populations

Date: Wednesday, June 24, 2015 1:20:25 PM

Attachments: FW ACTION Y020150186 Review Concurrence of Info SECY Paper-Results of the Analysis of Cancer Risk

Populations.msg

From: Garry, Steven

Sent: Monday, June 22, 2015 1:15 PM

To: Smith, Micheal

Subject: FW: ACTION: Y020150186: Review & Concurrence of Info SECY Paper-Results of the Analysis of
Cancer Risk Populations

From: Mail Delivery System [MAILER-DAEMON @mail2.nrc.gov]

Sent: Monday, June 22, 2015 1:13 PM

To: Mrs8 @nnre.gov

Subject: Undeliverable: ACTION: Y020150186: Review & Concurrence of Info SECY Paper-Results of the
Analysis of Cancer Risk Populations

Delivery has failed to these recipients or groups:

I(DI(G) ]

A problem occurred while delivering this message to this email address. Try sending this message again. If the
problem continues, please contact your helpdesk.

Diagnostic information for administrators:

Generating server: mail2.nrc.gov

Remote Server returned '< #5.0.0 smtp; 5.1.2 - Bad destination host 'DNS Hard Error looking up nnre.gov (MX):
NXDomain' (delivery attempts: 0)>'

Original message headers:

Received: from hgpwmsmrsO2.nre.gov ([172.17.48.11])

by mail2-private.nre.gov with ESMTP; 22 Jun 2015 13:13:24 -0400
X-IronPort-AV: E=Sophos:i="5.13,660,1427774400";

d="scan'208";a="189393461"
Received: from HQPWMSMRSO0S . nre.gov (172.17.48.14) by HQPWMSMRS02.nre.gov
(172.17.48.11) with Microsoft SMTP Server (TLS) id 15.0.1044.25; Mon, 22 Jun
2015 13:13:21 -0400
Received: from HQPWMSMRSO05.nre.gov ([fe80::b4cb:8372:3877:ad79]) by
HQPWMSMRSO05.nrc.gov ([fe80::b4cb:8372:3877:ad79%22]) with mapi id
15.00.1044.021; Mon, 22 Jun 2015 13:13:21 -0400



From: "Garry, Steven" <Steven.Garry @nrc.gov>

To: "Mrs8@nnre.gov" <Mrs§@nnre.gov>

Subject: FW: ACTION: Y020150186: Review & Concurrence of Info SECY
Paper-Results of the Analysis of Cancer Risk Populations

Thread-Topic: ACTION: Y020150186: Review & Concurrence of Info SECY
Paper-Results of the Analysis of Cancer Risk Populations

Thread-Index: AdCs InduQ566GEASSE+3yoKJTCEDsg ANY3b]

Importance: high

X-Priority: 1

Date: Mon, 22 Jun 2015 17:13:21 +0000

Message-1D: <fb96dd 1bled64824b4efal cOcOf939b8 @ HQPWMSMRS0S.nre.gov>
References: <9ed80b22e34b41329e5371534ete23f0@ HQPWMSMR S03.nre.gov>
In-Reply-To: <9ed80b22e34b41329¢5371534ete23f0@HQPWMSMRS03.nrc.gov>
Accept-Language: en-US

Content-Language: en-US

X-MS-Has-Attach:

X-MS-TNEF-Correlator:

x-ms-exchange-transport-fromentityheader: Hosted

x-originating-ip: [148.184.182.44]

Content-Type: text/plain; charset="us-asci"

Content-Transfer-Encoding: quoted-printable

MIME-Version: 1.0



NOT FOR PUBLIC RELEASE

Below is the link to the cancer study comm plan with Q&As. It is not expected that there
will be any changes.

View ADAMS P8 Properties ML15244A833
QpenAQAMiE&Dmm&mMnmgngﬂaLAnausﬁQLQameL&sﬁm

lations Livin r lear ilities-

NOT FOR PUBLIC RELEASE: The SECY paper is here: ML15141A404
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FactSheet ===

No Excess Mortality Risk Found in Counties with Nuclear Facilities

A National Cancer Institute (NCI) survey published in the Journal of the American Medical Association,
March 20, 1991, showed no general increased risk of death from cancer for people living in 107 U.S. counties
containing or closely adjacent to 62 nuclear facilities. The facilities in the survey had all begun operation
before 1982. Included were 52 commercial nuclear power plants, nine Department of Energy research and
weapons plants, and one commercial fuel reprocessing plant. The survey examined deaths from 16 types of
cancer, including leukemia. In the counties with nuclear facilities, cancer death rates before and after the
startup of the facilities were compared with cancer rates in 292 similar counties without nuclear facilities
(control counties).

The NCI survey showed that, in comparison with the control counties, some of the study counties had
higher rates of certain cancers and some had lower rates, either before or after the facilities came into
service. None of the differences that were observed could be linked with the presence of nuclear facilities.
"From the data at hand, there was no convincing evidence of any increased risk of death from any of the
cancers we surveyed due to living near nuclear facilities," said John Boice, Sc.D., who was chief of NCI's
Radiation Epidemiology Branch at the time of the survey.

He cautioned, however, that the counties may be too large to detect risks present only in limited areas
around the plants. "No study can prove the absence of an effect," said Dr. Boice, "but if any excess cancer
risk due to radiation pollution is present in counties with nuclear facilities, the risk is too small to be detected
by the methods used."

The survey, conducted by Seymour Jabon, Zdenek Hrubec, Sc.D., B.J. Stone, Ph.D., and Dr. Boice,
was begun in 1987 for scientific purposes in response to American public health concerns, and after a British
survey of cancer mortality in areas around nuclear installations in the United Kingdom showed an excess of

childhood leukemia deaths near some facilities.” No increases in total cancer mortality were found in the

!“Cancer Near Nuclear Installations,” David Forman, Paula Cook-Mozaffari, Sarah Darby, et al. Nature,

October 8, 1987.
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British study, and other smaller surveys of cancer deaths around nuclear facilities in the United States and the United
Kingdom have yielded conflicting results.

The NCI scientists studied more than 900,000 cancer deaths in the study counties using county mortality
records collected from 1950 to 1984. The researchers evaluated changes in mortality rates for 16 types of cancer in
these counties from 1950 until each facility began operation and from the start of operation until 1984. For four
facilities in two states (Iowa and Connecticut), cancer incidence data were also available. Data on cancer incidence in
these counties resembled the county's mortality data patterns.

For each of the 107 study counties, three counties that had populations similar in income, education, and
other socioeconomic factors, but did not have or were not near nuclear facilities, were chosen for comparison. The
study and control counties were within the same geographic region and usually within the same state. Over 1.8
million cancer deaths were studied in the control counties.

The numbers of cancer deaths in the study counties and in the control counties were analyzed and compared
to determine the relative risk (RR) of dying of cancer for persons living near a nuclear facility. A relative risk of 1.00
means that the risk of dying of cancer was the same in the study and control counties; any number below 1.00
indicates that the overall risk was lower in the study county than in the control county; and any number greater than
1.00 indicates a higher risk in the study county. For example, an RR of 1.04 would indicate that there was a 4
percent higher risk of cancer death in the study county. Conversely, an RR of 0.93 would indicate a 7 percent lower
risk in the study county.

For childhood leukemia in children from birth through age 9 years, the overall RR comparing study and control
counties before the startup of the nuclear facilities was 1.08; after startup the RR was 1.03. These data indicate that
the risk of childhood leukemia in the study counties was slightly greater before startup of the nuclear facilities than
after. The risk of dying of childhood cancers other than leukemia increased slightly from an RR of 0.94 before the
plants began operation to an RR of 0.99 after the plants began operating.

For leukemia at all ages, the RRs were 1.02 before startup and 0.98 after startup. For other cancer at all
ages, the RRs were essentially the same: 1.00 before startup and 1.01 after startup. These results provide no

evidence that the presence of nuclear facilities influenced cancer death rates in the study counties.
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Questions and Answers

National Cancer Institute (NCI) Survey
Cancer Mortality in Populations Living Near Nuclear Facilities

Which nuclear facilities were included in the survey?

Only major nuclear facilities that are or once were in operation and went into service before 1982 were included
in the survey. All 52 commercial nuclear power facilities in the United States that started before 1982 were
included. A facility may include more than one reactor.

In addition to the commercial nuclear power facilities, nine U.S. Department of Energy (DOE) nuclear
installations and one commercial fuel reprocessing plant were included. These facilities do not generate
electrical power for commercial use.

Facilities such as small research reactors at universities were not included. See the Appendix for a complete list
of facilities.

Why were the DOE facilities included?

In the British study that helped to prompt this survey, an excess of childhood leukemias was found mainly
around nuclear installations that were involved in the enrichment, fabrication, and reprocessing of nuclear fuel
or research and development of nuclear weapons. The DOE facilities included in the study are similar to these
British facilities.

Also, some DOE installations have been operating since 1943, which is longer than any commercial nuclear
power plant in the United States. The first commercial nuclear power plant began operation in 1957.

The DOE facilities were evaluated both as part of the total group of nuclear facilities and separately.
Which counties were included in the survey?

All counties with a major nuclear facility that is or once was in operation and went into service before 1982
were included in the survey as study counties. Other adjacent counties that contain one-fifth of the land that
lies within a 10-mile radius of these facilities were also included as study counties. In total, 107 counties were
identified as study counties. See the Appendix for a complete list.

For each study county, three control counties within the same geographic region that do not have or are not
near nuclear facilities were identified for comparison. Control counties were chosen that were the most similar
to study counties based on population size and socioeconomic characteristics such as race and income.

What were the 16 types of cancer surveyed?

The following 16 types of cancer were surveyed: leukemia; all cancers other than leukemia (as a group);
Hodgkin lymphoma; lymphomas other than Hodgkin lymphoma; multiple myeloma; cancers of the digestive
organs (as a group and separately), including cancer of the stomach, colon and rectum, and liver; cancer of the
trachea, bronchus, and lung; female breast cancer; thyroid cancer; cancer of the bone and joints; bladder
cancer; brain and other central nervous system cancer; and other benign or unspecified tumors.

Why was childhood leukemia a special focus of the analysis?

The excess risk identified in the British study pertained to leukemia deaths among persons under the age of 25.
Leukemia is one of the major cancers induced by high doses of radiation and may occur as soon as 2 years
after exposure. Other cancers associated with high-dose radiation may not develop until 10 years after
exposure.

Studies have also suggested that children are more sensitive to the cancer-producing effects of radiation than
adults. Children may spend more time in and around the home than parents, whose jobs may take them to
other areas. They are also more likely to come in close contact with the soil, upon which radioactive releases
may have been deposited following discharges from the facilities.
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Why were cancer deaths (mortality) compared instead of the number of cancer cases that occurred
(incidence)?

Although data on cancer incidence (the number of newly diagnosed cases in a given period of time) could
provide a more complete evaluation of the possible impact of living near nuclear facilities, cancer incidence data
for the entire Nation do not exist. The reporting of county mortality data by state provides nationwide data
that can show important geographic and time-related patterns of cancer. In past NCI studies, mortality data
have proven useful in developing clues about the causes of cancer and in targeting areas for future research.

Cancer incidence data were available in two states (Iowa and Connecticut) for four facilities. The cancer
registries that provided this information were among those that participate in the NCI Surveillance,
Epidemiology, and End Results Program and are of high quality. Survey results using cancer incidence data
resembled results using cancer mortality data.

Did any individual county or plant have an excess risk of cancer death?

Overall, the risks for childhood leukemia, adult leukemia, and all cancers were about the same in the counties
with nuclear installations as in the control counties. The areas around some facilities appeared to have higher
risks of leukemia while others had lower risks. Generally, however, the differences are not large and are
consistent with the random variations seen when making many comparisons based on geographic data.

The county surrounding the Millstone Power Plant located in New London, Connecticut, had a significant excess
of cases of leukemia in children under 10 years of age (shown in incidence statistics) in comparison to its
control counties. The RR was 3.04 after startup of the facility. Upon review, the excess risk shown using
incidence data arose partly from comparison with significantly low cancer rates in the control counties rather
than from a high rate in the study county.

No other excesses of childhood leukemia were found that could be linked to any of the nuclear facilities.
Further, three facilities—San Onofre in Orange County and San Diego County, California; Quad Cities in Rock
Island County and Whiteside County, Illinois; and Vermont Yankee in Windham County, Vermont—were marked
by significant deficits in the RR for leukemia death at 10 to 19 years of age. The RRs were 0.75, 0.24, and
0.09, respectively.

Is it possible that "chance" could explain some of the high or low relative risks observed in the
survey?

Due to the large scope of the study and the many comparisons made, it could be expected that a number of
"statistically significant" increased or decreased RRs would be observed due to chance alone. Further,
significant variations in rates might also result from underlying differences in other cancer risk factors that have
nothing to do with the presence of nuclear facilities. The prevalence of important risk factors, such as cigarette
smoking and diet, might be the cause of many of the observed differences in cancer rates between study and
control counties. As expected, comparisons of cancer rates in study and control counties showed substantial
variation, but there was no general tendency for cancer rates to be higher after nuclear facilities began
operating than before operation began.

Did the counties with DOE facilities, individually or as a group, have an increased risk of cancer for
the surrounding counties?

The findings for the DOE facilities were similar to those for the electricity-generating plants. There was no
overall suggestion of cancer excesses that could be attributed to the presence of the DOE nuclear facilities. The
lone commercial fuel reprocessing plant was included in the overall evaluation of DOE facilities.

For these counties, the RRs for childhood leukemia (ages birth to 9 years) were 1.45 before the facilities began
operation and 1.06 after opening. For all other childhood cancers, the RRs were 1.06 and 0.95 before and after
operation began, respectively. For leukemia at all ages, the RRs were 1.07 before startup and 0.96 after
startup. For other cancer at all ages, the RRs were essentially the same, 1.06 before startup and 1.04 after
startup.
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10.

11.

12.

13.

14.

Why was the study based on the county as the geographic unit?

The data for a study based on counties were readily available for the entire United States. NCI and the

U.S. Environmental Protection Agency have prepared detailed data on cancer mortality by county since 1950.
Population data, which are needed to calculate cancer rates, are also available by county. Thus, the county
was the smallest geographic unit for which nationwide data could be quickly evaluated.

Have similar county-based studies been valuable in the past?

Yes, surveys using methods that analyze county mortality patterns have been used effectively several times by
NCI. Based on findings from NCI "cancer maps" constructed from county mortality statistics, a clustering of
lung cancer deaths was seen among residents of counties along the southern Atlantic coast. Across the United
States, counties with shipyard industries were found to have elevated rates of lung cancer deaths, particularly
in men. Subsequent indepth studies of the high-risk areas linked the excess lung cancer deaths to asbestos
and cigarette smoke exposure in shipyards, especially during World War II.

In another study, mortality rates from lung cancer were found to be elevated among men and women living in
counties with smelters and refineries that emitted arsenic. A previous NCI study had shown arsenic to cause
lung cancer in smelter workers who were heavily exposed to the substance. Further analytical study of
counties with smelters showed an elevated risk of lung cancer associated with residential exposure to arsenic
released by smelters into the local environment.

The county mortality surveys are often considered a first step toward directing future research efforts. These
surveys also have their limitations. The county may be too large to detect risks present only in limited areas,
death certificates are sometimes not accurate regarding the actual cause of death, and exposures to individuals
are unknown.

Would a study based on smaller geographic units be feasible?

Mortality and population data are not available on a national basis for areas smaller than counties. The data
required for studies of small areas, such as cities or neighborhoods, are collected at the state or local level
when they are available.

Using the existing county mortality data, the survey took 3 years to complete. A national survey using data for
areas smaller than counties would take much longer.

Were the study design and results reviewed?

In addition to internal review, the design of the study was evaluated by an expert team of scientists from
outside the U.S. Government who also reviewed the entire intramural research program of the Radiation
Epidemiology Branch in the Division of Cancer Etiology (DCE), NCI.

Because of the importance of clarifying any potential health hazards associated with living near nuclear
facilities, a special advisory group was also established to help evaluate the study results. The advisory group
consisted of selected members of DCE's Board of Scientific Counselors as well as other scientists from outside
the U.S. Government with expertise in radiation epidemiology.

What levels of radiation might be expected from the normal operation of most of the nuclear
facilities studied?

Reported radioactive releases from monitored emissions of nuclear facilities in the United States show very low
radiation exposure to the surrounding populations. Maximum individual radiation doses from these plants are
reported to be less than 5 millirem annually, or less than 5 percent of what is received annually from natural
background sources of radiation, such as cosmic rays and radon. Levels this low are believed to be too small to
result in detectable harm. However, there have been high releases of radioactive emissions from some
facilities, such as the Hanford facility (Benton, Franklin, and Grant Counties, Washington).

It is important to distinguish between a major release of radioactivity from a reactor accident, such as the
accident at Chernobyl in the former Soviet Union, and the small amounts of radiation that are likely to be
emitted by nuclear facilities under normal operation.
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15. Will there be more research on the possible hazards of living near nuclear facilities?

The NCI county mortality survey is only the initial step in evaluating the possible hazards of living near nuclear
facilities. The study provides background information that will complement that from other studies being
conducted or planned by the Centers for Disease Control and Prevention, various state health departments, and
other groups. Information gained from this survey and other ongoing projects will guide future research
efforts.

In its consensus statement, the ad hoc advisory committee that reviewed and evaluated this study has also
recommended areas for further research.

The complete three-volume report titled Cancer in Populations Living Near Nuclear Facilities can be ordered from the
Superintendent of Documents, U.S. Government Printing Office, Washington, DC 20402-9325. The GPO stock number
is 017-042-00276-1.
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Appendix

Facilities and Counties Included in the Study

State County Study Facility Year of Startup

Alabama Houston Farley 1977
Lawrence Browns Ferry 1973

Limestone Browns Ferry 1973

Arkansas Pope Arkansas 1974
California Amador Rancho Seco 1974
Humboldt Humboldt Bay 1963

Orange San Onofre 1967

Sacramento Rancho Seco 1974

San Diego San Onofre 1967

San Joaquin Rancho Seco 1974

Colorado Boulder Fort St. Vrain 1976
*Rocky Flats 1953

Jefferson *Rocky Flats 1953

Larimer Fort St. Vrain 1976

Weld Fort St. Vrain 1976

Connecticut Middlesex Haddam Neck 1967
New London Millstone 1970

Delaware New Castle Salem 1976
Florida Citrus Crystal River 1977
Dade Turkey Point 1972

St. Lucie St. Lucie 1976

Georgia Appling Hatch 1974
Burke *Savannah River 1950

Early Farley 1977

Toombs Hatch 1974

Idaho Bingham *Idaho National Engineering Lab. 1949
Butte *Idaho National Engineering Lab. 1949

Jefferson *Idaho National Engineering Lab. 1949

Illinois Grundy Dresden 1960
Lake Zion 1972

Rock Island Quad Cities 1972

Whiteside Quad Cities 1972

Will Dresden 1960

Towa Benton Duane Arnold 1974
Harrison Fort Calhoun 1973

Linn Duane Arnold 1974

Kentucky Ballard *Paducah Gas. Diff. 1950
McCracken *Paducah Gas. Diff. 1950

Maine Lincoln Maine Yankee 1972
Sagadahoc Maine Yankee 1972

Maryland Calvert Calvert Cliffs 1974
Massachusetts Berkshire Yankee Rowe 1960
Franklin Vermont Yankee 1972

Yankee Rowe 1960

Plymouth Pilgrim 1972

Michigan Berrien Cook 1975
Charlevoix Big Rock Point 1962

Emmet Big Rock Point 1962

Monroe Fermi 1963

Vanburen Palisades 1971
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Minnesota Goodhue Prairie Island 1973
Sherburne Monticello 1971

Wright Monticello 1971

Missouri Atchinson Cooper Station 1974
Nebraska Gage Hallam 1962
Lancaster Hallam 1962

Nemaha Cooper Station 1974

Richardson Cooper Station 1974

Washington Fort Calhoun 1973

New Hampshire Chesire Vermont Yankee 1972
New Jersey Ocean Oyster Creek 1969
Salem Salem 1976

New York Cattaraugus **Nuclear Fuel Services 1966
Oswego Nine Mile Point/Fitzpatrick 1969

Rockland Indian Point 1962

Wayne Ginna 1969

Westchester Indian Point 1962

North Carolina Brunswick Brunswick 1975
Gaston McGuire 1981

Lincoln McGuire 1981

Mecklenburg McGuire 1981

Ohio Butler *Fernald 1951
*Mound 1947

Hamilton *Fernald 1951

Montgomery *Mound 1947

Ottawa Davis Besse 1977

Pike *Portsmouth Gaseous Diffusion 1952

Warren *Mound 1947

Oregon Columbia Trojan 1975
Pennsylvania Beaver Shippingport/Beaver Valley 1957
Dauphin Three Mile Island 1974

Lancaster Peach Bottom 1974

Three Mile Island 1974

York Peach Bottom 1974

Three Mile Island 1974

South Carolina Aiken *Savannah River 1950
Barnwell *Savannah River 1950

Chesterfield Robinson 1970

Darlington Robinson 1970

Oconee Oconee 1973

Pickens Oconee 1973

South Dakota Lincoln Pathfinder 1964
Minnehaha Pathfinder 1964

Tennessee Anderson *QOak Ridge 1943
Hamilton Sequoyah 1980

Roane *Qak Ridge 1943

Virginia Caroline North Anna 1978
Hanover North Anna 1978

Isle of Wight Surry 1972

Louisa North Anna 1978

Surry Surry 1972

Vermont Windham Vermont Yankee 1972
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Washington Benton *Hanford 1943

Cowlitz Trojan 1975

Franklin *Hanford 1943

Grant *Hanford 1943

Wisconsin Kenosha Zion 1972

Kewaunee Kewaunee 1973

Point Beach 1970

Manitowoc Kewaunee 1973

Point Beach 1970

Pierce Prairie Island 1973

Vernon La Crosse (Genoa) 1967

West Virginia Hancock Shippingport/Beaver 1957
Valley

*Department of Energy facility

**Commercial fuel reprocessing plant

#H#

Related NCI materials and Web pages:

e Radioactive I-131 from Fallout Web Page (http://www.cancer.gov/cancertopics/causes/i131)

How can we help?

We offer comprehensive research-based information for patients and their families, health professionals, cancer
researchers, advocates, and the public.

Call NCI's Cancer Information Service at 1-800-4-CANCER (1-800-422-6237)

Visit us at http://www.cancer.gov or http://www.cancer.gov/espanol

Chat using LiveHelp, NCI's instant messaging service, at http://www.cancer.gov/livehelp
E-mail us at cancergovstaff@mail.nih.gov

Order publications at http://www.cancer.gov/publications or by calling 1-800-4-CANCER
Get help with quitting smoking at 1-877-44U-QUIT (1-877-448-7848)

This fact sheet was reviewed on 4/19/11
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FOR: The Commissioners

FROM Brian W. Sheron, Director
Office of Nuclear Regulatory Research

SUBJECT: RESULTS OF THE ANALYSIS OF CANCER RISKS IN POPULATIONS
NEAR NUCLEAR FACILITIES: PHASE 2 PILOT PLANNING PROJECT
AND STUDY STATUS

PURPOSE:

The purpose of this paper is to update the Commission on the analysis of cancer risks in
populations near nuclear facilities study and study status. This paper does not address any new
commitments or resource implications.

BACKGROUND:

Each commercial nuclear power plant and fuel cycle facility that the NRC regulates is authorized
to release radioactive materials to the environment as specified in the regulations and licensing
documents, in compliance with dose limits for members of the public and concentration limits for
liquid and gaseous effluent releases. The staff has concluded that offsite doses to individual
members of the public as a result of these routine releases are a small fraction of the dose limits
specified in Title 10 of the Code of Federal Regulations (10 CFR) Part 20, “Standards for
Protection Against Radiation,” specifically 10 CFR 20.1301(a) and (e). The offsite dose to the
highest exposed member of the public is also generally less than 1 percent of the amount of
radiation the average U.S. citizen receives in a year from all background sources. Nonetheless,
some stakeholders have continued to express concerns about the potential effect of these
releases on the health of residents living near nuclear facilities.

CONTACT: Terry Brock, RES/DSA
301-251-7487
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These concerns are not new or unique to the United States. Since 2008, Canada, France,
Germany, Great Britain, Spain, and Switzerland have all conducted epidemiological studies
near nuclear facilities within their borders to address public health concerns. These studies
have generally found no association between facility operations and increased cancer risks to
the public that are attributable to the releases. For-example-the-German-study-didfind-an
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To help address these stakeholder concerns, the staff has been using the 1990 National Cancer
Institute (NCI) study, “Cancer in Populations Living near Nuclear Facilities” (Agencywide
Documents Access and Management System (ADAMS) Accession No. ML15035A630), and
other more recent epidemiological reports conducted by various State health departments when
communicating with the public on cancer mortality in populations near nuclear power facilities.
The staff relies on credible health studies to augment its discussions about the NRC's robust
regulatory programs to keep offsite doses as low as is reasonably achievable (ALARA) by
providing public health information that directly applies to the health outcomes that are often of
concern (i.e., cancer). However, the 1990 NCI report is now more than 25 years old, and the
staff recognized that an update to this data would allow the staff to provide more contemporary
cancer information on populations living near NRC-licensed nuclear facilities.

Staff originally requested that NCI to provide the update. However they were unable to provide
staff to support the study and they indicated these types of studies were no longer in their
research focus. NCI still supports the original report and has a fact sheet on the study that is
publicly available on their web site at: http://dceg.cancer.gov/about/organization/programs-
ebp/reb/fact-sheet-mortality-risk.

In April 2010, the NRC requested the National Academy of Sciences (NAS) perform a study on
cancer risks in populations living near NRC-licensed facilities to update the 1990 NCI study.
NRC and NAS decided to divide the study into phases. In Phase 1, NAS explored the feasibility
of conducting an updated study by developing modern methods to perform the analysis. This
was documented in the 2012 report, “Analysis of Cancer Risks in Populations Near Nuclear
Facilities: Phase 1" (ADAMS Accession No. ML15035A132). The staff communicated the
results of the Phase 1 study and the NAS recommendations for the second phase pilot studies
in SECY-12-0136, “Next Steps for the Analysis of Cancer Risks in Populations near Nuclear
Facilities Study” (ADAMS Accession No. ML12249A121). In Phase 2, NAS would conduct pilot
studies to determine the ability to practically apply the Phase 1 methods at seven sites
recommended by the NAS committee: Dresden (in lllinois), Millstone (in Connecticut), Oyster
Creek (in New Jersey), Haddam Neck (decommissioned; in Connecticut), Big Rock Point
(decommissioned; in Michigan), San Onofre (in California), and Nuclear Fuel Services (in
Tennessee). NAS selected these sites because they provide a good sampling of facilities in six
States with different operating histories, population sizes, and levels of complexity in data
retrieval from the State cancer registries. NAS specifically recommended the pilot study
examine two study designs: a population study of cancer diagnosis and mortality rates for
multiple cancer types and all age groups, down to the census-tract level (sub-divisions of a
county), and a case control study of childhood cancers in children born within a fixed distance of
a nuclear facility?. Upon completion of the proposed Phase 2 pilot studies, NAS was to

1 Kaatsch P, et al. “Leukaemia in Young Children Living in the Vicinity of German Nuclear Power Plants,”
International Journal of Cancer, 2008 Feb 15; 122(4):721-6.
2 The population-based study design uses a geographical area as the unit of observation (e.g., census tract
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determine whether further study is practical on a nationwide scale, and the NRC staff was
charged with determining whether to perform the studies at all NRC-licensed facilities (i.e.,
balance of operating nuclear power plants and fuel-cycle facilities).

NAS split the Phase 2 pilot study into a pilot planning project and a pilot execution project. This
paper describes staff's evaluation of the NAS pilot planning project report, “Analysis of Cancer
Risks Near Nuclear Facilities: Phase 2 Pilot Planning” (ADAMS Accession No.: ML15035A135)

and study status.

DISCUSSION:
NAS: Phase 2 Pilot Planning Project Results

NAS stated in the pilot planning report that the pilot studies are meant to determine the
i NAS

practicality of implementing the methods and study designs recommended in Phase 1.
also said the interpretation and communication of risk estimates from the pilot study;-if reported;
It emphasized that any data collected during the pilot study

should be done with “great caution.”
would have limited use for estimating cancer risks in populations near each of the nuclear

facilities or for the seven nuclear facilities combined because of the imprecision inherent in
estimates from small samples. Furthermore, any decision to proceed with a full scope study
should be based solely on conclusions related to practicality and not on risk estimates, since the
risk estimates are inherently imprecise. NAS also highlighted that the population-based study at
the census tract level had significant issues. Staff interpreted that the population-based census
tract study design may not be feasible. NAS also communicated to staff that the execution
phase of the pilot study will require “significant resources” to complete (39 months and cost $8

million).
In addition, the staff estimates that it may take NAS 8 to 10 years from-new-to complete the pilot
and the subsequent nation-wide studies before NRC has final cancer risk results to share with
NRC stakeholders—the original intent of the project. That would possibly prolong the study to
2025, 15 years after the start of the project with NAS. After staff members reviewed the pilot
planning report and execution phase proposal, they staff do not believe it is worthwhile to
complete the pilot study, given the NAS position regarding the limited usefulness of the results
to draw conclusions about the pilot plants (or just as importantly, single facilities), the long
duration and high cost of the pilot study, and the long duration of subsequent studies.

NAS Alternate Approach

Staff expressed concerns to NAS about the lack of usefulness of the pilot study results in
communicating cancer risks to stakeholders and the overall study duration. Staff requested that
NAS focus on providing final results for the next phase of the study to shorten the study time.
Specifically, staff asked NAS to focus on the Phase 1 recommended case-control study [design
and perform an analysis of a sample of facilities in the United States to draw statistically valid
and generalizable results to the entire fleet. In response, NAS proposed that the pilot planning
committee reconvene to examine our request for the alternate approach at an additional
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as proposed by NAS, county as used in the 1990 NCI report, ZIP Code) and uses an aggregate analysis
that looks at a study factor (exposure) and an outcome factor (disease or death) measured in the
geographical area at the same time. This study can show possible associations between exposure and
disease. The case-control study design compares the prevalence of risk factors or exposures in a series of
diseased study subjects (cases) with the prevalence of risk factors or exposures in a series of disease-free

study subjects (controls).

Comment [SG]: The intent of this
sentence is unclear to me. What is
the meaning of “perform an analysis of
a sample of facilities..." Is this in lieu
of the case control study of childhood
cancers in children?
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$200,000 for a 9-month study. After the new review, NAS estimated another 50 months to
complete the alternate approach at an uncertain cost.

U.S. National Council on Radiation Protection and Measurements (NCRP) Approach

In an unsolicited proposal, the NCRP offered to directly update the 1990 NCI study report within
a shorter time frame and cost (staff estimates approximately 2 to 3 years and $2.5 million). The
NCRP is an organization chartered by the U.S. Congress as the National Council on Radiation
Protection and Measurements. The Charter of the Council (Public Law 88-376) states its
objectives to include: collect, analyze, develop and disseminate in the public interest
information and recommendations about (a) protection against radiation and (b) radiation
measurements, quantities and units, particularly those concerned with radiation protection.

NCRP offered to directly update the 1990 NCI study report within a shorter time frame and cost
(staff estimates approximately 2 to 3 years and $2.5 million). The NCRP update would be a
more modest initiative. Instead of the NAS recommended two study designs, NCRP would use
the same methods used in the 1990 study—a countywide population-based study design, and
would be able to provide final results in a reasonable time period to meet the original staff goal
of having updated information. The NCRP’s lead investigator used to work for NCI where he
designed, directed, and completed the original 1990 study.

The results of the NCRP update would be a consensus report going through their scientific
committee and peer-review process. The staff would ask NCRP to update the report with new
results for certain NRC facilities not operational or considered at the time of the 1990 study
using the same NCI approach of studying population risks at the county level (e.g., Nuclear Fuel
Services in Tennessee, Braidwood and Byron Nuclear Generating Stations in lllinois). The staff
would ask NCRP upon completion of the update if further study should be done utilizing the
NAS Phase 1 case-control study design—generally considered a more robust design.

CONCLUSION:

After considering the three options above, staff felt the NCRP was a reasonable option to move
forward. However, due to the current budget environment, the staff has decided to not move
forward with this project at this time. The NRC staff initiated this project in an effort to be
responsive to stakeholders concerns about cancer risks; however, the current budget
environment has required the agency to prioritize its spending to focus on activities directly
related to protecting public health and safety (e.g., inspections and licensing). The uncertainty
in the NRC budget for the foreseeable future precludes the agency from spending any additional
funds on this project.

COORDINATION:

The Office of the General Counsel has reviewed this paper and has no legal objection.

Brian W. Sheron, Director
Office of Nuclear Regulatory Research
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COORDINATION:

The Office of the General Counsel has reviewed this paper and has no legal objection.

ADAMS Accession No.: ML15141A404

Brian W. Sheron, Director
Office of Nuclear Regulatory Research
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ANALYSIS OF CANCER RISKS IN POPULATIONS
LIVING NEAR NUCLEAR FACILITIES, REV. 2

Introduction

The objective of this communication plan is to outline the U.S. Nuclear Regulatory Commission
(NRC) strategy for communicating the goals and key messages regarding the agency’s request
to the National Academy of Sciences (NAS) to evaluate the feasibility of conducting a new study
analyzing cancer risks in NRC-licensed nuclear facilities with external and internal stakeholders.

Goals

This plan will help the NRC accomplish effective communications with internal and external
stakeholders regarding the potential project of updating to the National Cancer Institute (NCI)
report by undertaking the following tasks:

. Promote effective communications with internal and external stakeholders in a timely,
consistent, and understandable manner.

. Inform all stakeholders that NRC and NAS carry out studies using processes designed
to promote independence, transparency, objectivity, and technical rigor.

. Identify opportunities for educating the public regarding the impact of nuclear facilities
on cancer mortality and incidence risk for populations surrounding those facilities.

Key Messages
The NRC will communicate the following four key messages to all stakeholders:

(1) The NRC has asked the NAS to evaluate the feasibility of a new study on cancer
mortality and incidence risks in populations living near NRC-licensed and
proposed nuclear facilities to update the 1990 NCI report on “Cancer Risks in
Populations near Nuclear Facilities.” NRC staff uses the NCI report to inform
concerned stakeholder that cancer mortality rates are not elevated in these
populations. However, the report is over 20 years old, additional facilities have
come on-line, and analysis methods and cancer data registries have improved.

(2) The NRC requested that the NAS study the feasibility of developing scientifically
defensible methods to evaluate cancer incidence rates, as well as exploring how
to divide the study areas around licensed and proposed nuclear facilities into
geographical units smaller than the counties used in the NCI report so the results
are more applicable to those populations that live closer to NRC-licensed
facilities.
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(3) The NAS has completed the Phase 1 feasibility study, and briefed the NRC staff on
March 26, 2012. The NRC staff is reviewing the Phase 1 report and will determine
whether to perform a Phase 2 cancer study to include populations that live in the
vicinity of past, present, and proposed nuclear facilities. The Phase 1 study
provided two different study designs that focus on childhood cancers and all
common cancers in the total population. The report highlighted the many
scientific limitations of performing low-dose and low-population epidemiology
studies around NRC-licensed facilities

(4) The NAS study process is independent of NRC, transparent, objective, and
technically rigorous, ensuring that the new study will be comprehensive and
scientifically sound.

Appendix A to this document includes further discussion that elaborates on each of these key
messages, and Appendix B provides responses to inquiries expected from the general public,
congressional staff, the media, and other stakeholders. The appendices also include additional
information for stakeholders who may be more familiar with these topics, such as elected
officials, Federal and State Government officials, public interest groups, and certain members of
the media.

Background

The NRC staff has used a 1990 study conducted by the NCI, “Cancer in Populations Living
Near Nuclear Facilities,” as a valuable risk communication tool for addressing stakeholder
concerns about cancer mortality attributable to the operation of nuclear power facilities.
Stakeholders often ask the staff about perceived elevated cancer rates in populations working
or residing near NRC-licensed nuclear facilities, including power reactors and fuel cycle facilities
(e.g., fuel enrichment and fabrication plants). The staff uses this report as a scientifically
defensible resource to aid in assuring stakeholders that cancer mortality rates are not elevated
in counties that contain or are adjacent to nuclear power and fuel cycle facilities. However, the
analyses in the NCI report focus on cancer deaths, and the general public is often also
interested in a perceived increase in cancer incidence (i.e., being diagnosed with cancer, but
not necessarily dying from the disease). Additionally, the report is almost 20 years old and
more modern analysis methods combined with up-to-date information sources will better reflect
the risk to current populations living near past and present licensed nuclear facilities. The NRC
believes it is also beneficial to perform analyses at potential future facilities to establish a
baseline cancer risk for these sites. The NRC has asked the NAS to undertake this project to
determine the feasibility of performing such an update.

In the original report, NCI scientists studied more than 900,000 cancer deaths from 1950-1984,
using mortality records collected from counties that contain nuclear facilities. The researchers
evaluated changes in mortality rates for 16 types of cancer in these counties from 1950 to 1982
or until each facility began operation. Cancer incidence information was only available for four
facilities located in lowa and Connecticut, due to the lack of this type of data being collected.
The NCI report showed no statistical increased risk of death from cancer for people living in the
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107 U.S. counties containing or closely adjacent to 62 nuclear facilities, including all of the
nuclear power reactors operational before 1982.

The objective of the new study is to provide the NRC with an analysis of the latest cancer
mortality and incidence data for populations living near NRC-licensed or proposed nuclear
power and fuel-cycle facilities. This study will provide the staff with the most current scientific
information for responding to stakeholder concerns related to cancer mortality and incidence
rates for populations that live near past, present, and proposed nuclear facilities. The NAS
study process and protocols are expected to produce a high quality report.

The NAS project will evaluate the feasibility of studying cancer incidence to address the desire
of stakeholders for this type of information. Cancer incidence data collected by the NClI's
Surveillance, Epidemiology, and End Results program are limited to specific geographic regions
within the United States. Other national, state, and county cancer surveillance programs collect
cancer incidence data, and the NAS project is expected to assess these for inclusion in the
overall analysis.

Audience/Stakeholders

Internal External

e Commission e Congress

Federal agencies'

o Office of the Executive Director for

Operations (OEDO)

¢ Advisory Committee on Reactor e Institute for Nuclear Power
Safety (ACRS) Operations

¢ Office of the General Counsel e Electric Power Research Institute
(OGC)

« Office of Congressional Affairs ¢ Nuclear Energy Institute
(OCA)

+ Office of International Programs * Conference of Radiation Control
(OIP) Program Directors

' U.S. Department of Homeland Security/Domestic Nuclear Detection Office, U.S. Department of
Defense, U.S. Department of Energy/National Nuclear Security Administration, U.S. Department of
Transportation, U.S. Environmental Protection Agency, U.S. Food and Drug Administration,

U.S. Department of Health and Human Services, and U.S. Department of State.
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o Office of Public Affairs (OPA)

» Office of Nuclear Regulatory
Research (RES)

o Office of New Reactors (NRO)

¢ Office of Nuclear Reactor
Regulation (NRR)

e Office of Nuclear Security and
Incident Response (NSIR)

+ Office of Federal State Materials
and Environmental Management
Programs (FSME)

o Office of Nuclear Material Safety
and Safeguards (NMSS)

¢ Regions |-V

Communication Team

The Communication Team will assist the project manger as needed in developing uniform and
accurate messages, initiating communication vehicles, and coordinating implementation plans

for this project.

Organization of Agreement States

Agreement States

news media (e.g., Inside NRC)

International Atomic Energy

Agency

nuclear regulators of other
countries

residents living near nuclear power
plants

State and local governments
public interest groups (e.g., Union
of Concerned Scientists)
academic and professional
organizations (e.g., Health Physics

Society, American Nuclear Society)

NRC licensees

Position Name Organization  Telephone Number
Team Leader Terry Brock RES (301) 251-7487
NMSS Lead Greg Chapman NMSS (301) 492-3106
NRR Lead Steven Garry NRR (301) 415-2766
NRO Lead Jean-Claude Dehmel NRO (301) 415-6619
NSIR Lead Trish Milligan NSIR (301) 415-2223
Region | Lead Ron Nimitz RI (610) 337-5267
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Region Il Lead

Region Il Lead

Region IV Lead

State Liaison Lead

Legal Lead

Public Affairs Lead
International Programs Lead
Congressional Affairs Lead
Congressional Affairs Backup
OEDO Lead

Communication Tools
Tool

External Web Site

Internal Briefings

sB=
Gena Woodruff RII (404) 997-4739
John Cassidy RIlI (630) 829-9667
Don Stearns RIV (817) 200-1176
Stephen Salomon FSME (301) 415-2368
Beth Mizuno OGC (301) 415-3122
David Mclintyre OPA (301) 415-8206
Andrea Jones oIP (301) 415-2309
Gene Dacus OCA (301) 415-1697
Jenny Weil OCA (301) 415-1691
Lance Rakovan OEDO (301) 415-2589

Weekly Highlights and EDO Daily Notes

Internet E-Mail

Commissioners’ Assistants Notes

Description/Purpose

The NRC's external Web page will note the
issuance of the study and provide a link to
the NAS study web page. It will also
contain a link to the NCI Web page for the
original NCI study along with other related
publicly available documents.

The Communication Team will conduct
internal briefings at various points in the
process to keep internal stakeholders
informed of its activities and messages.
The members of the Regional
Communication Team will be responsible
for coordinating communication within their
regions.

The weekly highlights and/or EDO Daily
Notes will report on significant milestones.

The Communication Team will e-mail
significant information on the status of the
study and deliverables to internal
stakeholders.

Commissioners’ Assistants Notes will be
used to communicate to the Commission
information about public meetings, study
status, and other items of significant
interest.
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Tool

Commissioner Interactions

Public Meetings

Issuance of Significant Correspondence

Congressional Communications

Media Communications

Communications Activities

Activity

Press release on NRC request of
the NAS to perform the study

Present study objectives to the
National Academy of Sciences

Public kickoff meeting
Communication team meeting

Briefing on Cancer Study-Phase 1
report

-6-

Description/Purpose

The Communication Team will coordinate
and assist in preparing briefing materials
for the interactions of Commissioners with
various stakeholders.

If necessary, the staff will conduct public
meetings to discuss the final study report.

The project manager will coordinate the
issuance of correspondence with key
internal and external stakeholders. Before
the agency sends any significant external
correspondence related to the study, the
Communication Team will receive
notification. The Communication Team will
coordinate with OPA when preparing press
releases and interacting with the media.

OCA will coordinate all communication with
Congress.

OPA will coordinate all communication with
the media.

Responsibility Date Planned Date Completed
RES 04/07/2010 04/07/2010
RES 04/26/10 04/26/2010
RES, NAS February 2011 02/24/2011
RES 02/22/2012 02/22/2012
NAS 03/26/2012 03/26/2012
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Public release Cancer Study NAS 03/29/2012 03/29/2012
Phase 1 report
Submit Phase 1 document to RES 04/13/2012 04/13/2012
Program offices for Review
Commissioner’'s TA briefing RES 5/24/2012 05/24/2012
Epidemiology Course RES 07/16/2012 07/16/2012
Information Paper to the RES 09/28/2012
Commission with staff decision on
Phase 2

Communication Challenges

The Communication Team is likely to encounter challenges in the following two areas while
implementing this plan:

(1)

Effective Communication with the General Public

The results of this study will be of significant interest to the general public, particularly
those members of the general public who live within the counties analyzed in the study.
All NRC-produced materials must take into account the limited technical background of
some stakeholders and the sensitivity of issues relating to cancer. In addition, various
stakeholder groups have expressed concern with perceived elevated cancer risks in
populations that live near nuclear facilities. The Communication Team will take
appropriate steps to address this challenge using risk communication techniques.

Public Perceptions of the NRC and the NAS

Communications regarding this study should address the frequent misconception among
some stakeholders that the NRC promotes the use of nuclear power (i.e., to generate
electricity). In addition, communication efforts must stress the NAS was established by
Congress to provide scientific information and advice to the government, and that any
NAS report will reflect the Academy'’s best judgment.

Evaluation and Monitoring

As needed, the Communication Team will monitor correspondence regarding this study to
ensure consistency with the key messages and to determine if further key messages are
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needed. As needed, the Communication Team will assess the degree of success that key
messages and talking points have with the target stakeholder audience.

The Team Leader will brief key staff as needed regarding revisions to the messages, talking
points, or guidance based on immediate concerns or questions asked by the stakeholder
audience.

Updates and Revisions

If major revisions to this plan or its key messages are necessary, the Team Leader will ensure
that a formal revision is made and placed in the Agencywide Documents Access and
Management System and on the internal communications Web page. The Team Leader will
also determine the need for updates to the questions and answers in Appendix B to this plan.
These updates will not constitute a revision to this plan.

Final Closeout
At the conclusion of the study, the Team Leader will prepare a brief closeout statement about

the challenges and successes related to the communication plan and attach it to the end of the
last draft.
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audience.

Updates and Revisions

If major revisions to this plan or its key messages are necessary, the Team Leader will ensure
that a formal revision is made and placed in the Agencywide Documents Access and
Management System and on the internal communications Web page. The Team Leader will
also determine the need for updates to the questions and answers in Appendix B to this plan.
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Appendix A
Expanded Key Messages

Note: These messages are written as if NAS will be completing this study. NRC staff
analysis of the feasibility study is ongoing and a decision on completion is ongoing.

(1) The National Academy of Sciences (NAS) has conducted a scoping study to
determine the feasibility of a new study on cancer mortality and incidence risks in
populations living near NRC-licensed and proposed nuclear facilities for the US
Nuclear Regulatory Commission (NRC). The 1990 National Cancer Institute (NCI)
report concluded that cancer mortality rates are not elevated in these populations.

- The 1990 NCI report showed no general increased risk of death from cancer for
people living in the 107 U.S. counties containing or closely adjacent to 62 nuclear
facilities operational before 1982.

. The report showed that, in comparison with the control counties, some of the
study counties had higher mortality rates of certain cancers and some had lower
rates, either before or after the facilities came into service. None of the observed
differences could be linked to the presence of nuclear facilities.

. If approved, the scope of the new study covers the past and present nuclear
facilities regulated by the NRC. In addition, the study will consider potential
future facilities to establish a baseline mortality and incidence cancer risk for the
site. The new study excludes all of the U.S. Department of Energy facilities in the
original study because they are not licensed by the NRC.

(2) The NRC has requested NAS to evaluate cancer incidence rates, as well as
explore how to divide the study areas around the facilities into geographical units
smaller than the counties used in the NClI reports.

. The NAS is expected to investigate cancer incidence of populations surrounding
nuclear facilities by collecting data from individual State databases. The quality
and format of each State's databases are likely to vary.

- When NCI conducted its 1990 study, cancer incidence information was
only available for counties adjacent to four facilities located in lowa and
Connecticut. The limited cancer incidence data for these counties
resembled the counties’ mortality data patterns.

(3) The NAS study includes populations that live in the vicinity of past, present and
proposed nuclear facilities. This information is useful to the NRC in
understanding the cancer risk for populations living near those facilities.
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The new study will include facilities in the following life-cycle phases: facilities in
the process of being decommissioned or that have been decommissioned, and
reactors that are currently in operation. In addition, studies will be performed at
potential future facilities to establish a baseline cancer risk for the site.

The 1990 NCI report has provided valuable information to stakeholders. The
NAS project will provide updated scientific information on cancer mortality in a
transparent manner to keep the public informed and to earn and maintain public
trust.

(4) The NAS study process is independent, transparent, objective, and technically
rigorous, ensuring that the new study will be comprehensive and accurate.

While the NRC will provide information to the NAS, the Academy has full
autonomy in deciding how best to meet the NRC's request.

The NAS will hold several public meetings in the project’s first phase, allowing
the public and interest groups to provide input and information on conducting the
study.
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Appendix B
Questions and Answers

Note: These messages are written as if NAS will be completing this study. NRC staff
analysis of the feasibility study is ongoing and a decision on completion is ongoing.

Q1. Why has the US Nuclear Regulatory Commission (NRC) asked the National Academy
of Sciences (NAS) to conduct this study now?

A1. This study will provide the NRC staff with the most current scientific information for
responding to stakeholder concerns related to cancer mortality and incidence rates for
populations that live near past, present, and proposed nuclear power facilities. The NRC staff
has used a 1990 study conducted by the National Cancer Institute (NCI), “Cancer in Populations
Living Near Nuclear Facilities,” as a valuable risk communication tool for addressing stakeholder
concerns about cancer mortality attributable to the operation of nuclear power facilities.
However, the NCI report is almost 20 years old and a new study needs to be performed to
reflect the current populations living near nuclear power facilities. In addition, the analyses in
the NCI report focus on cancer deaths, and the general public is often also interested in cancer
incidence (e.g., being diagnosed with cancer, but not necessarily dying from the disease).
Therefore, the NAS project will also assess cancer incidence in addition to mortality.

Q2. Why is NAS, rather than NCI, conducting this follow-up study to NCI's 1990 work?

A2. The NRC staff approached NCI management about performing a new study under contract
to the NRC, but because of staffing limitations, NCI was unable to commit resources for this
activity for the foreseeable future. NAS will draw its project team from a wide range of technical
experts, which could include NCI members.

Q3. Which nuclear facilities are included in the study?

A3. The NRC intends NAS to study all NRC-licensed nuclear power reactors and fuel cycle
facilities (e.g., fuel enrichment and fabrication plants) that are or were in operation in the United
States, however this will depend on the phase 1 results and NRC staff review.

The 1990 NCI report included all 52 commercial nuclear power facilities in the United States that
that started operation before 1982. Preliminary information indicates that 25 new reactor sites
have begun operation since 1982. The 25 new reactor sites will also be included in the study.
Researchers are identifying the study and control populations for these sites for inclusion in the
cancer mortality study.

Q4. Which geographical areas will be included in the study?

A4. The study will cover those geographical areas that contain past, present, and, future NRC-
licensed nuclear power or fuel cycle facility. The NAS project will also examine how modern
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analysis methods can account for geographical areas smaller than the counties used in the NCI
study. The phase 1 report should recommend the best approach.

Q5. How does the NAS project consider cancer incidence (occurrence)?

A5. The NAS is expected to gather cancer incidence data from individual States health
databases When NCI conducted its 1990 study, cancer incidence information was only
available for counties adjacent to four facilities located in lowa and Connecticut. The limited
cancer incidence data for these counties resembled the counties’ mortality data patterns.

Q6. Does the NRC suspect that cancer mortality rates are elevated around nuclear power
plants?

A6. The NCI study found no general increased risk of death from cancer for people living near
nuclear facilities. The NRC expects NAS to test the hypothesis that there is no difference in
cancer rates between those populations that live near nuclear power facilities and those that do
not. Any epidemiology findings have to be interpreted in the context of the strictly regulated and
very low off-site radiation doses from routine nuclear facility operations.

Q7. How can | be sure that the nuclear power plant is not causing cancer? If | lived near
a power plant, how might | be exposed to radiation? For example, if my house is 2 miles
away from a reactor, am | being exposed whenever | am at my house?

A7. In the previous study NCI found no increased risk of cancer in those people who lived in
counties near nuclear facilities. Nuclear facilities release very small regulated amounts of
radioactivity, at very slow rates into the environment. The amounts released are strictly
controlled within limits set by the NRC and the U.S. Environmental Protection Agency. Any
exposures that may occur are below the established safety limits. The radioactive emissions
from nuclear power plants only contribute a very small fraction (1/1000") of our yearly total
radiation exposure (approximately 0.1 percent). For comparison, your radiation exposure from
natural radiation sources in soil and rocks, radon gas in homes, radiation from space, and other
sources that are naturally found within the human body contributes to approximately 50 percent
or 500 times more radiation than from nuclear facilities. The other half of your yearly exposure
(also 500 times more radiation than nuclear facilities) is from man-made sources, such as
consumer products, medical procedures, and to a much lesser extent, industrial sources.

Q8. Which age groups are included in the study?

A8. The NRC expects the NAS project to analyze cancer incidence and mortality rate data for
the following age groups: 0-4 years, 5-9 years, 10-19 years, 20-39 years, 40-59 years, and 60
years and older.

Q9. Will the study address cancer rates from leukemia in children near nuclear facilities?
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A9. Yes. The study will address leukemia in all age groups, including children (0-5 years).

Q10. | live near a nuclear power plant and my husband died of cancer. Will this study
prove that living near the plant caused the cancer?

A10. No, the study is designed to survey trends in populations and does not evaluate the cause
of individual cases. However, the study does give us an indication if the cancer rates of
populations near nuclear facilities are the same, greater, or less than what is expected.

Q11. Are such studies able to detect population health effects from industrial sources?

A11. Yes. NCI has effectively used county-based studies in the past to study cancer mortality
rates. For example, NCI has used county-based studies to show elevated rates of lung cancer
deaths in counties with shipyard industries and in counties with arsenic-emitting smelters and
refineries.

Q12. Are past studies, such as the French and German studies on childhood leukemia
and radiation from nuclear power plants, being considered?

A12. Yes, these studies were considered by the phase 1 expert committee when writing their
recommendations in the phase 1 report.

Q13. Why do some local cancer studies around some nuclear plants show increased
cancer rates and some show no increase?

A13. Numerous local cancer studies that have been performed by local groups near nuclear
plants show an increase in cancer. These local studies are sometimes based on small
populations or groups and may or may not be influenced by local confounding factors, such as
eating habits, cigarette smoking, and chemical exposures. In addition, some studies may not be
using scientifically accepted epidemiology methods and as such may not be credible. Any local
cancer studies should be submitted to the State Health Department, or to the U.S. Department
of Health and Human Services, Agency for Toxic Substances and Disease Registry.

However, the NRC has evaluated the radiation levels from radioactive effluents and radiation
from nuclear power plants and found that the levels are very low. Therefore, even with a
conservative linear, no-threshold assumption, the corresponding cancer risk is very low.

Q14. Will the study design be reviewed?

A14. The NAS study protocols (http://www.nationalacademies.org/studycommitteprocess.pdf )
include procedures for rigorous review of the project'’s findings.
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Q15. How will the NRC be certain that this study includes all proposed sites for nuclear
power facilities?

A15. Representatives from several NRC program offices reviewed the list of decommissioned,
operating, and proposed sites and found it to be accurate at the time the information was
submitted to the study contractor for analysis. The staff plans to perform additional checks of
the proposed site list during the conduct of this study.

Q16. What types of cancer are evaluated in this study and why is the study only looking
at 16 types?

A16. This study may evaluate mortality rates from the following types of cancer that are linked
to radiation exposure (radiogenic) and total cancer mortality.

leukemia and aleukemia

all solid cancers excluding leukemia
Hodgkin's disease

other lymphoma (including non-Hodgkin's lymphoma)
multiple myeloma

digestive organ

- stomach

— colon

- rectum

— liver (primary)

trachea, bronchus, and lung

prostate, uterine, and ovarian

breast (female)

thyroid

bone and joint

bladder

brain and other central nervous system
benign, in situ, and unspecified neoplasms

Q17. How will the NRC consider this resulting data in new reactor reviews and
relicensing decisions?

A17. The NRC will use the results of the study to answer recurring questions from our
stakeholders during the public comment period for regulatory actions. If necessary the results
could prompt further review of both new reactor and existing regulations to ensure the effluent
and direct radiation exposure dose limits adequately protect public health and safety.
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Q18. What will the NRC do if the results indicate an increase in cancer risk in some
populations that live near a specific nuclear facility?

A18. While the NAS project is still in its formative stages, the NRC expects any increases in
cancer risk will first be assessed against the levels of radiation dose attributable to strictly
regulated radioactive materials released during plant operation, as well as any public radiation
dose that might result from the releases. This data would assist NAS in examining any
relationship between the study results and potential radiation exposures of the public at
individual plants. Furthermore, the public radiation doses from operating plants are significantly
below the radiation safety dose limits set to protect the public and are a small fraction of dose
received from natural background. If there continues to be a concern then more refined
epidemiology studies can be performed (e.g., case-control study).

Q19. | live near a nuclear power plant or in one of the studied counties. Will | be
contacted during this study for information? Will my family or personal medical
information be protected during this study or during a cancer incidence study?

A19. The NAS study process includes opportunities for the public to contribute, but the data
used in this study will be obtained from anonymous state and national sources. These data do
not contain personal identifying information making it impossible to determine to whom the
medical information belongs.

Q20. Why did the NRC switch from Oak Ridge Associated Universities (ORAU) to NAS as
a study provider after one year of work?

A20. Recently, the staff has reconsidered using ORAU to do the work due to the possibility of
high public interest in the topic and the importance of the project to the agency. This action was
not an indication of any deficiencies in the technical quality of ORAU’s work, but more of
ensuring the investigator brings a broad social and national policy perspective to the study. As
such, the staff chose the NAS to perform the study.

Q21. What is the status of the project and how will the NRC decide on Phase 2 and has
funding been reserved?

A21. NAS released the phase 1 report on March 29, 2012. The NRC will review and consider
the phase 1 report and recommendations to determine the next step for phase 2 of the study.
However, as with our regulatory process there are a number of ways we can proceed. Staff will
review the document, discuss and determine if there are any policy issues that may warrant
Commission involvement in the decision-making for phase 2. If so, one of the approaches
would be to develop a SECY paper with options. If not, staff will make the decision on phase 2
and work with NAS as appropriate. Funding for phase 2 has been reserved.
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Q22. How does the NRC ensure the validity of the licensee’s reporting of off-site doses
and environmental monitoring results?

A22. The licensee is required to establish, implement, and maintain an acceptable effluent and
environmental monitoring program. As such the licensee has the primary responsibility to
ensure conformance with all applicable requirements in the area of effluent and environmental
monitoring. The NRC performs selective inspections of the program to validate that the licensee
is implementing such a program and that public doses are maintained well below regulatory
requirements and are in fact as low as reasonably achievable. The following points illustrate
this approach:

1)

2)

3)

4)

NRC has imposed strict regulatory requirements for conduct of both station effluent
monitoring control and environmental monitoring. These requirements are designed to
ensure licensee doses to members of the public are well below regulatory limits and are
as low as reasonably achievable. Consequently, licensees are obligated to establish,
implement, and maintain programs to sample, monitor, evaluate, and control effluents.
The licensee is also required to collect and analyze environment samples to detect
activity associated with facility operations. The sampling program is designed to review
exposure pathways and sampling results. The environmental monitoring program is
designed to provide a check on the station effluents control program.

The NRC has established reporting requirements that require the licensee to report
effluent and or environmental monitoring issues as established in program requirements.
NRC initiates appropriate reviews and evaluation of the reports and conducts follow-up
inspections as appropriate.

The NRC conducts routine inspections in a variety of ways. The NRC maintains an
onsite resident inspection staff that selectively and routinely reviews on-going activities
to become aware of issues that may impact effluent or environmental monitoring
including public dose. For example the residents review corrective action documents to
evaluate potential impact on the effluents control program. The residents also review
radiation monitors for indication of releases. During their inspections residents also look
for potential unmonitored release paths.

The NRC also uses specialist inspectors, independent of the resident staff, to conduct
periodic onsite inspections of both effluent release and environmental monitoring
programs to ensure the licensee conforms with applicable requirements. As part of this
review, NRC inspectors also review ground water controls. The inspectors evaluate the
adequacy of quality assurance of measurements to ensure measurements are of
appropriate quality and that the licensee is implementing a robust quality assurance
program for its measurements.
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5) The NRC routinely reviews secondary evaluations conducted as part of the licensees’

6)

7)

quality assurance programs (e.g., audits and assessments) as well as independent
measurements conducted by other regulatory entities (e.g., state monitoring programs).

In addition, and as necessary, the NRC conducts independent confirmatory sampling to
validate the accuracy of licensee measurements.

Information provided to the NRC by a licensee must be complete and accurate in all
material respects. Submitting falsified information to the NRC is considered a violation o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>