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Abstract

Inadvertent radiological releases can get into groundwater owing to spills or leaks
for operating or decommissioning nuclear power plants. To protect public health and safe,
a site-specific groundwater protection program shall be established to assure timely
responses and effective management. The project purposes are to 1) collect groundwater
protection regulations and industry guideline documents of the operating or
decommissioning U.S. nuclear power plants and analyze the regulation difference
between operating and decommissioning nuclear power plants; 2) collect the cases and
experiences of the U.S. nuclear power plants and analyze the regulations, specific
techniques, and important parameters of the decommissioning nuclear power plants; and
3) suggest the advanced framework of the groundwater protection regulations for the
Taiwan nuclear power plants based on the U.S. cases and experiences. The overall
regulatory recommendations of this project are listed as follows.

1. Reference to U.S. industry practices including NEIO7-07 guidelines, the
establishment of a regular self-assessment mechanism for decommissioning
nuclear power plants, for groundwater protection programs and groundwater
monitoring programs, documentation review, periodic /irregular inspection and
other control measures to confirm the compliance of groundwater protection
programs during decommissioning of nuclear power plants.

2. In order to refine the relevant control of decommissioning nuclear power plants,
it is recommended to continuously collect information on the international
groundwater protection scheme, and to continuously strengthen the control
effectiveness of the groundwater protection scheme of decommissioning nuclear

power plant.
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§ 20.1003 Definitions
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(2) 10 CFR Part 50 Domestic Licensing of Production and Utilization Facilities
§ 50.55 Conditions of construction permits, early site permits, combined licenses, and

manufacturing licenses.
§ 50.55a Codes and standards
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§ 50.83 Release of part of a power reactor facility or site for unrestricted use
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(3) 10 CFR Part 70 Domestic Licensing of Special Nuclear Material

§ 70.38 Expiration and termination of licenses and decommissioning of sites and separate
buildings or outdoor areas
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(4) 10 CFR Part 72 Licensing Requirements for the Independent Storage of Spent Nuclear Fuel,
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§ 72.30 Financial assurance and recordkeeping for decommissioning
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§ 72.54 Expiration and termination of licenses and decommissioning of sites and separate
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% 3-1 NRC Bt #F 75 #.% % 10 CFR 48 M 3T Ky

Regulations

Chapter I of Title 10, "Energy," of the Code of Federal Regulations (CFR)

Part 20 - STANDARDS FOR PROTECTION AGAINST RADIATION

§ 20.1003 Definitions.

Rem (See § 20.1004).

Residual radioactivity means radioactivity in structures, materials,
soils, groundwater, and other media at a site resulting from
activities under the licensee's control. This includes radioactivity
from all licensed and unlicensed sources used by the licensee, but
excludes background radiation. It also includes radioactive
materials remaining at the site as a result of routine or accidental
releases of radioactive material at the site and previous burials at
the site, even if those burials were made in accordance with the
provisions of 10 CFR part 20.

Subpart E—Radiological Criteria for License
Termination
§ 20.1402 Radiological criteria for unrestricted use

A site will be considered acceptable for unrestricted use if the
residual radioactivity that is distinguishable from background
radiation results in a TEDE to an average member of the critical
group that does not exceed 25 mrem (0.25 mSv) per year, including
that from groundwater sources of drinking water, and the residual
radioactivity has been reduced to levels that are as low as
reasonably achievable (ALARA). Determination of the levels
which are ALARA must take into account consideration of any
detriments, such as deaths from transportation accidents, expected
to potentially result from decontamination and waste disposal.

Part 50 - DOMESTIC LICENSING OF PRODUCTION AND UTILIZATION FACILITIES

§ 50.55 Conditions of construction permits, early
site  permits, combined licenses, and
manufacturing li-censes.

§ 50.55a Codes and standards

(I) Concrete containment examinations: Ninth provision. During
the period of extended operation of a renewed license under part
54 of this chapter, the licensee must perform the technical
evaluation under IWL-2512(b) of inaccessible below-grade
concrete surfaces exposed to foundation soil, backfill, or
groundwater at periodic intervals not to exceed 5 years. In
addition, the licensee must examine representative samples of the
exposed portions of the below-grade concrete, when such below-
grade concrete is excavated for any reason.

§ 50.83 Release of part of a power reactor facility
or site for unrestricted use

(a) Prior written NRC approval is required to release part of a
facility or site for unrestricted use at any time before receiving
approval of a license termination plan. Section 50.75 specifies
recordkeeping requirements associated with partial release.
Nuclear power reactor licensees seeking NRC approval shall—
(1) Evaluate the effect of releasing the property to ensure that--

(1) The dose to individual members of the public does not exceed
the limits and standards of 10 CFR Part 20, Subpart D;

(i1) There is no reduction in the effectiveness of emergency
planning or physical security;

(iii) Effluent releases remain within license conditions;

(iv) The environmental monitoring program and offsite dose
calculation manual are revised to account for the changes;

(v) The siting criteria of 10 CFR Part 100 continue to be met; and
(vi) All other applicable statutory and regulatory requirements
continue to be met.

Appendix A to Part 50—General Design Criteria
for Nuclear Power Plants

VI. Fuel and Radioactivity Control

Criterion 60—Control of releases of radioactive materials to the
environment. The nuclear power unit design shall include means
to control suitably the release of radioactive materials in gaseous
and liquid effluents and to handle radioactive solid wastes
produced during normal reactor operation, including anticipated
operational occurrences. Sufficient holdup capacity shall be
provided for retention of gaseous and liquid effluents containing
radioactive materials, particularly where unfavorable site
environmental conditions can be expected to impose unusual
operational limitations upon the release of such effluents to the
environment.

Part 70 - DOMESTIC LICENSING OF SPECIAL NUCLEAR MATERIAL
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§ 70.38 Expiration and termination of licenses and
decommissioning of sites and separate buildings or
outdoor areas

(1) The Commission may approve a request for an alternate
schedule for completion of decommissioning of the site or separate
building or outdoor area, and license termination if appropriate, if
the Commission determines that the alternative is warranted by
consideration of the following:

(1) Whether it is technically feasible to complete decommissioning
within the allotted 24-month period;

(2) Whether sufficient waste disposal capacity is available to allow
completion of decommissioning within the allotted 24-month
period;

(3) Whether a significant volume reduction in wastes requiring
disposal will be achieved by allowing short-lived radionuclides to
decay;

(4) Whether a significant reduction in radiation exposure to
workers can be achieved by allowing short-lived radionuclides to
decay; and

(5) Other site-specific factors which the Commission may consider
appropriate on a case-by-case basis, such as regulatory
requirements of other government agencies, lawsuits, groundwater
treatment activities, monitored natural groundwater restoration,
actions that could result in more environmental harm than deferred
cleanup, and other factors beyond the control of the licensee.

Part 72 - LICENSING REQUIREMENTS FOR THE INDEPENDENT STORAGE OF SPENT
NUCLEAR FUEL, HIGH-LEVEL RADIOACTIVE WASTE, AND REACTOR-RELATED GREATER

THAN CLASS C WASTE

§ 72.30 Financial assurance and recordkeeping for
decommissioning

(d) If, in surveys made under 10 CFR 20.1501(a), residual
radioactivity in soils or groundwater is detected at levels that
would require such radioactivity to be reduced to a level permitting
release of the property for unrestricted use under the
decommissioning requirements in part 20 of this chapter, the
licensee must submit a new or revised decommissioning funding
plan within one year of when the survey is completed.

§ 72.44 License conditions

(d) Each license authorizing the receipt, handling, and storage of
spent fuel, high-level radioactive waste, and/or reactor-related
GTCC waste under this part must include technical specifications
that, in addition to stating the limits on the release of radioactive
materials for compliance with limits of part 20 of this chapter and
the "as low as is reasonably achievable" objectives for effluents,
require that:

(1) Operating procedures for control of effluents be established
and followed, and equipment in the radioactive waste treatment
systems be maintained and used, to meet the requirements of §
72.104;

(2) An environmental monitoring program be established to ensure
compliance with the technical specifications for effluents; and

(3) An annual report be submitted to the Commission in
accordance with Sec. 72.4, specifying the quantity of each of the
principal radionuclides released to the environment in liquid and
in gaseous effluents during the previous 12 months of operation
and such other information as may be required by the Commission
to estimate maximum potential radiation dose commitment to the
public resulting from effluent releases. On the basis of this report
and any additional information that the Commission may obtain
from the licensee or others, the Commission may from time to time
require the licensee to take such action as the Commission deems
appropriate. The report must be submitted within 60 days after the
end of the 12-month monitoring period.

§ 72.54 Expiration and termination of licenses and
decommissioning of sites and separate buildings or
outdoor areas.

(k) The Commission may approve a request for an alternate
schedule for completion of decommissioning of the site or separate
building or outdoor area, and license termination if appropriate, if
the Commission determines that the alternate schedule is
warranted by consideration of the following:

(1) Whether it is technically feasible to complete decommissioning
within the allotted 24-month period;

(2) Whether sufficient waste disposal capacity is available to allow
completion of decommissioning within the allotted 24-month
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period;

(3) Whether a significant volume reduction in wastes requiring
disposal will be achieved by allowing short-lived radionuclides to
decay;

(4) Whether a significant reduction in radiation exposure to
workers can be achieved by allowing short-lived radionuclides to
decay; and

(5) Other site-specific factors that the Commission may consider
appropriate on a case-by-case basis, such as regulatory
requirements of other government agencies, lawsuits, groundwater
treatment activities, monitored natural groundwater restoration,
actions that could result in more environmental harm than deferred
cleanup, and other factors beyond the control of the licensee.

(1)

(2)

3)
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NRC Regulatory Requirements

o 10 CFR Part 20
o 10 CFR Part 50

Appendix A;
e 10 CFR Part 50,

Appendix A;

Standards for Protection Against Radiation
Design Criteria 60, Control of Releases of Radioactive Materials to
the Environment.

Design Criteria 64, Monitoring Radioactivity Releases.

Regulatory Guide
1.109,

Regulatory Guide
1.21

Regulatory Guide
1.143

Regulatory Guide 4.1
Regulatory Guide 4.2
Regulatory Guide 4.8
Regulatory Guide
4.15

o NUREG-0472

o NUREG-0473

Calculation of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purpose of Evaluating Compliance with 10
CFR Part 50, Appendix I (Rev. 1, 10/75)
Measuring, Evaluating, and Reporting Radioactivity in Solid Wastes
and Releases of Radioactive Materials in Liquid and Gaseous
Effluents from Light-Water-Cooled Nuclear Power Plants. (Rev. 1,
6/74)
Design Guidance for Radioactive Waste Management Systems,
Structures, and Components Installed in Light-Water-Cooled
Nuclear Power Plants. (Rev. 2, 11/01)
Programs for Monitoring Radioactivity in the Environs of Nuclear
Power Plants. (1/73)
Preparation of Environmental Reports for Nuclear Power Stations.
(Rev. 2, 7/76)
Environmental Technical Specifications for Nuclear Power Plants
(12/75) and Branch Technical Position (Rev. 1, 11/79; specific to
environmental monitoring program).
Quality Assurance for Radiological Monitoring Program (Normal
Operation) - Effluent Streams and the Environment.

o Radiological Effluent Technical Specifications for PWRs.

(2/80)

Radiological Effluent Technical Specifications for BWRs. (7/79)

EPA Regulations




e 40 CFR Part o Environmental Radiation Protection Standards for Nuclear
190, Power Operations. (1/77)
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MBRBEF AT FERSEME -

2018 £ 9 A £ #7245 E B8 R SR 4 2 % B (List of Leaks and Spills at Nuclear Power Plants)
(B BATA STABESR P TR H P s BT 40 BBAE F 3 A — RORR KA 0 K INR R
7 A (tritium) 7B B R 7 % E 7 20,000 pCi/L e B ATA 9 B3k A% Bh 6 3R & 25530 T K 4R 04 A8 18
20,000 pCi/L © B AT £ 3R 3% AR I K T KA B 3] 4238 20,000 pCi/L 893 F K F 697 ° MAEIRE

R F R 0 B b BhE g IR F AR B R A A G 0 B RR AR R AE AR
%0 MREBE GHRMEK > HILNRC THEABE R EMNILE FE > SURJERBIGIRIN

W T K ey HhR L B BLIFH I RE I 047 L5 8 A K 3 Fv R AR B K BRAR B (4w & 30 F KB
Bl -~ RAKE - AFL~FUR ~ BEIE ~ kK~ RInfooK) o BERFE b oy X 2 RURERME
#23#% 20,000 pCi/L » 1278 % # AR F K I AR T AR A K & Sl & B3 sb AR R o HEAR AL K FFFu 77 2L
B K AR E kA > 3R &38 EPA 89 20,000 pCi/L & A K% % - BATATA T KT £
Mo #RE A A NRC 89 E| & MR (dose limits) 2k, 3 B 2 04 3 47 # 86 MR 48 (licensee's Technical

Specification Limits) °
NRC M2 B K ¥ 4% E R AT A A 8 HERCGEATIEE BB 5B % ) NRC 3R45 2% 41
B ZHH AT R T RE R TARQ & R - SRR T M £ BIA% BT K Fo b F K F 897K
S e E % B T 4B E Bty 4 £ 3% (Radioactive Effluent and Environmental Reports |
REEP) °
ST BT PEHEROK P13 B4 (REEP) » L TR AR R MM EEME » 03
(1) #k#% K3k 4 (Effluent Report) *
(2) 3% 323k % (Environmental Report) e
FREIAE T HHBOKIRE T R AL R 6 R B R R e S M H e R b
3B LA ARIE £ BB 475 (10 CFR 50.36a)89 % K3 R84 4 B K 4t PEHE X 3R % (Annual
Radioactive Effluent Release Report, ARERR) © 3z 34k 4 R 7 i /225 B R B B 32 358 F 45 3 69 M 5
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P E BB A 0 SbARE RARIE A BB AR R OR 60 B KR 69 R 88 41 3R L E # 4 (Annual
Radiological Environmental Operating Report, AREOR) °
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NEI 4 2019 4 £ #7 2007 424 2 NEI07-07 " ¥ 3T KB A838-45 5] X+ 0 53T B 8y
AT S FRERLE  BITIFEREE 0 AR ERE N # R A7 ((Electric Power Research
Institute, EPRD#]3TH M35 5| RE/TEH - MIRAEZ Z B R K 33 MBEEHWT:

(1) "Bay1.1: HrabAKXEWE | F o PR 2007 FhRA% E B B AT BLAEAR 1 2 K ST BOHL S 45
PE(L A4 E BT A ES T R) 0 2019 F AR 38 v oA b 45 M2 324 & 35 Ak 43 K
(Conceptual Site Model, CSM) * B b 4% & Bk STk i B 45 B0 85 0 TR R Ju 28 38 47 ek
WA DH ARSI > 2019 FHR3E Ao B FH CSM °

(2) "TBey 1.2 BRI, P 2019 FRRIEAEA TR E P8 RS M E TR
KO T ERETAGEAR > AR B E BRI THRAS D E BIMERLEWT
KREYFTHREME » AMIFR 2007 FH A Ml REIGHEZ L > RPATHR RS EREEZHRNE -

(3) "BHY 1.3 HTFARER ¥ 0 2019 FRRIG KRR EARZ SBRME 0 AR KR E R T K
S E TTARBIKEZTTReM BT AHEZENMEZETRAKTEBTLEARZ
% ~ M5 ~ 81+ (Systems, Structures, and Components, SSC)F 3T > 3t JAAERE R T K 2
B E 2 BRI > B A 2007 FIREFI BHMGABREBNEHEL —MBEET " HE -

(4) "TBey 14 BBEE b 0 2019 FRRIE A 0 UL EPRI © R 2“4 B B 1 3E RO T KL
7 % (Soil and Groundwater Remediation Guidelines for Nuclear Power Plants)” #4745 5] X% >
W BY AT SEAE Fo st S G E R R E R 1k B 8 -

(5) T BHY 15 ARG B 2019 FARIE &S B -

(6) "B 1.6 IR/ REFTFEHE 0 WM MAL 2019 FRAZTHIYE  FEUL TS FRERA
T 5T RGBT 0 EEOIE(A)HN B AT B BT RS EIRAR T RIEBHRE
Bcak 3P TAE R T RIT R X B E  (B) S BT L EBZ TR REHME RIB
b3t E 0 A E AR AR I SR B T KA B B R X R (C) ' Bk iR A2 T
B4 B 85 (4w SSC ~ HAE BR3P R H AR/ CSM 2% ) ST RERRT EH E2 2
Z14 > (D)& B EPRI €4 & " h4% 3t £ 6938 F /K & B45 5] (Groundwater Monitoring Guidance
for Decommissioning Planning) | # #t4% T B E R 2 R %842 F 36T KERIRE]

(7) "Be922 ARAMER, T 2019 FIRFE(AIIEEFTRAGBA R AR EHT A
E B R — RIRAMB FE RARTARMEE A LSRR THRANZHMEATE-

(B)% 24 /BT R BIE 0 R ~ AR 0 RIRBATIE o (O)F £ 24 N RILE R B
12



ARSI LR g AT K RARRAT B AP E AWK o (D) T L g s BUR W3R SR
B RBUAERT ARBHSHAEALR -

(8) " BE24:FEIRE T 2019 FARFTIE 2008 15 ELE ah A% B R A RIBH BB 2 AT
#3E5# NEI08-08 #AT F RN %R AMIREAMT KRR AT IRAA T KERE
EAR o B HINIR R R FER W 0 PR 2007 hRZB T4k ARERR(Annual Radioactive
Effluent Release Report, ARERR)#P » 2019 Fha 3% Au =] 324k %> AREOR(Annual Radiological
Environmental Operating Report, AREOR)#R % ¢ -

9 "B® 31 FEREABRIFHEAEFTE ) T 2019 FREBAEFT AR T EARNE
AR o

(10) "B# 32 ENEI MBI FTE BT E | &5 0 £ 2019 FIRK PRI o

S R4 T

e NEI07-07, Industry Ground Water Protection Initiative - Final Guidance Document, August 2007.

e NEI 07-07, Industry Groundwater Protection Initiative - Final Guidance Document, Revision 1

March 2019.

BT R R PSR R B EHF 2019 £ FHX NEI07-07 T ¥ R TF Kby #42
BT XM MAF B REZXHZEENE > WA TR MM IEETE— T
X ARE R SET KT EF X ERRB 0T
(1) %IE B8 1.1 Fa A HY

s BERMBALB AT FAZEZWT AKMBE BNEKIRE FMEI 0 ARG B4 E
I REZMASGHAE X (CSM) » FAHRRREBET Ky 2 & &K -

s BT EFTARRERER/SXBINET RBELR RG> & — TR T BEAEEST

hujng
(g

(2) 4R B ¥ 1.2 B R4

P E R A T R R EATIRAR AR AL TRGKT R TARF £ TRE N T KI5k 2%
B ABAETHERATA SSC BRAAANTARME X TR MM AT e B 23T KT H
H o ZER P THEE TR SSC A TAEFE XA » AT EMFERERITE
PRV B B R TR S Y ENERERT KT o
(3) KIKB B 1.3 FHaPMET KER

FFRE I b T ARG B o ik BRI B B AR T BABG T K Pk 4t
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B2 &4 - EALEBNRTAE £ MB SSC & SSC MRMAR AN A RZIT KRR TR &
ERECTRERARERE  RSBEAMS Y E LRBPBET R TAEM -
(4) KIEB Y 1.4 KGEERB B 1.5 L&A

%% EPRI“#: & R 138 BT R BG83 784046 3] 0 WhBOSTAE BT ek 06 1F £ ¥ T
RARTAEZHE -

B Z MBI Fe R YRR AR T R B RY R RB
2o A LRSI E SR MBIN BB R ERMRAZRE
(5) KFEB M 1.6 RR/IZEETFHRLE

4% EPRI ©H#EZ "Rkt £ 236 F /K& Rl45 5] (Groundwater Monitoring Guidance for
Decommissioning Planning) | » 424 4% & B 3 48 2 PR %842 ¥ 2T KERIRE -
(6) &KIZB ¥ 1.6 REHBE

B ATIEAE AT RS PR AE TAF Bt o SPAE TR AR TAR SN T R 2 B8 - 6045 ¢
(A A2 L EHAZ MR EERE F @XM > AL R E T KA M AZSF  (B)E Bk k4 2
2 RE REE T SHETRESIE TR E T K% ~ SSC ~ T FHEMRF&E A CSM TR
BR B AR S A Y SRS BT KRB R E o BBk 5T AR T RS A R 0E ath
o F KK AWy o AR T KByl g iE
(7 REFE=—FE T "#HE

BB E R AFRBRBAETHNERBHA R AR ERESRELTREIAFERSE S
1% B REARIE NEIO7-07 AT F 778 B > (A)HWBUT £ 5 4% B AT Bk 3 F K5 #4235 € A
R (B)H BN & AR MR BT AE R T AR R4 R 28K TSR R
BEREEHRME BRA A BHGARTIFEX B LR - EAERFHREREY
& B BB RAMEEAARE 0 (C) G ak T KK E ARB & R AT —AARGKRERRE » B ERIA
7£ 30 B A& BUR EE IR IIRE - (D)EZR TR REFAZREE B FRIRE0HMN M
TARBAT D B FRARGE R > AR ERNRBARRENE T K FHZ M BN EBURTE B
R EACH] & M NBATH BN DR A LGN FERE -
®) RELE=EAHFE "ER,

E B RIPEEE BRG] AR T KB EF EH B EAT 1 (A ERANRERZ
B — 4P EATIR B RIFME  (B)EAT R T KGR T FRA WL QRF%

P45 IE% @45 NEI07-07 A4 B 693F4 » BA2F R & XM esk B 4R# — 8 THA " K4k B:
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BARRAG TR BZET LT F T KH
Bl E o RIS ERAAH DY IR ERT RE e -

BRI T EITHE R

4% 3-3NEI07-07 " ¥ R 3T KBy 48 35%-45 31 X 5 2007 AR ¥ 2019 (15 EAR) EL it

NEIO7-07 " ¥ R TF K5 3#483%-35 | NEI07-07 T ¥ R T K15 183%-45 3.
5] XA 5] A
March 2019 August 2007
PATHE PATHE 2019 &
NEI £ 2007 /47 NEIO7-07“ % 38 f
Fsb T KBy 183R-45 5] X447 > NEI NEI07-07
07-07 ©.F #4838 10 4 » £33 FX 0 R’A 10 %
2o ERWTAES LT LRI F1% G
FHANEIHEFTEITTSEIRARK ITZ B8

F4E R R R EM s NRC AR
R T1124.07“K S BB E B2
B> AR AT HREBE P
THT A ESTEES - ARE3T
BB ARBELEFRBFLR &
TR EE O URTE R
(EPRI) # 2T 4f745 5] 2R £ #7 NEIO7-
07 °
32 £ 2009 3 A 26 B ARME S
& (USGS) ththsshy BB R E
18 B 33 “eroundwater” B AX, ¥y 1B & 37
“oround water” ° NEI 07-07 &9 2019
1537 IR %18 Al — 18 ¥ 38 Groundwater
RiE > BRIERELEXETIERTH
EEACE) S

NEI 07-07 &% Tl £ 7T
KirEAGH MR T K #AS K
DATE R ENEF X530 R EHNHK
SHME BB TRET LER
%TK*#E%ﬁ*&w%% »

BEEAR O AL TTARAR AL o SRR
}i%%&%i BELBAMEES
Z B4 (NRC) AT &K > HmAEMN
NRC #E £ B B ARk B2 26 R

NEI 07-07 &% 7TH# ¥R bT
K HEABE MR o T K A3
DATE R ENEFTEZ I RHNK
%ﬁ%ﬁ%%%ﬁ#ﬁ%Ti%&
WFAKTBEFAZTRAMME >

A F IR 0 1B AARBIE o %18 ‘ﬁﬁ@
REINERE A BEMREEET LA
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FEAR N BAL EARE R ey TR o AR
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Appendix A
Communication Protocol for Leak/Spill and Groundwater Sample results
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B i REMP AE4 K B A2 ERE © 2. & RN #d KK REMP fE4T K BAZRHRIE © 2. & BN M@ KA KX EiE B3
X ERBEWT K > RIETF KGR KER > BA R Tk T KB EEERAKER > KikA2® ODCM /
B & F 25k K4k #2i% ODCM / ODAM ' A it REMP 1% ODAM ¥ Ff it REMP /£ — K B AZ R T -
—KEARERE -

22.¢ MEJRE BEATES > SHEAATHERIRE  LBF |22c |BHRATEETHEE STHEABETHETIRE > LIBFEHA
ROAEFILEIRERE N - EEALE AR LM o *

2.24d LB E B #ATHEE > RJE 10 CFR 50.72(b)Q)(xi)4FE | 22d | #Mfu/RbF T EHABRFEETHREEZKNRC ER2HE
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Z@% NRC > FHBAREITERABABATH H E7 iR 4% 10 CFF
H—# - L Tl
22.e 1# A email(GRPGroundwaterIssues@nei.org) ¥ NEI ¥ 22.e | 1A email(GW_Notice@nei.org)¥l NEI ¥ % > T A HEF

Vo TRABRBEFMH Iy -

=5 -

2.3, HA B A HTF KK AR B & R & R T AE g VR AR A KK IRAE AT —
AR B B ABEA REMP/ODCM #9 30 B B oh Ktk & R 2 K E 42
o HFRAZAEI BAG NRCERX —HRE > BRAIITK
30 BHRE S| ALARMBHAFT B

2.3 HHN BN 3T KK R R R T R T AR AE AR A AR AKCRAE AT — 9B
BB+ BB ABEA REMP/ODCM #4 30 B B/h KRG R AKEAZHE - 4
BB 30 BAE NRC R — 34 > BRAPET K30 BHRE
BALBRBEAEE -

23a ¥ AT A BT KK LB 7 ODCM / ODAM | 2.3.a | ¥ 8357 A T KK L A5 ODCM / ODAM ¥ Ff
P A 2l E B REMP 7K H A% 28 81 [R5 AT 5 A7 SLLE L - i E Bx REMP 7K B AR % 01 [R5 AT A7 L Lb g o *

2.3b 30 REFAIIRE TE LAEH AT 23b. FATFI9E B 23b |30 REFFIIRE JE CLAEATF|A B *

23.c Fif 23238 B PAE 30 K NRC LM FEIFXLEF |23c |FAA23aBBPAHE 30 K NRCHREFRFILBHREE °
TR -

2.4 #2006 FH4EFAEERELS T HPN REMP & F5 44
3% 35 E F 4R % (AREOR) & #1 7 RETS & 4 4 1 B K HE 3R &
(ARERR)ZZ48% B M 3 F KM S M4 B 3RAR & R BRAEAT & KB %R
BAB AT K

2.4 ¥ 2006 FH4EFABETIRERF T 0 #7 REMP 5K 414 3%
B VB3R5 (AREOR) 3 # 7 RETS & F 3 4 14 iE K HE 3R % (ARERR)
AR ARAR L R BAEAT E RN 8B RAR AT K o

24.a 2 A 2008 F1%2 FIR AL BB > LRI EEZ AT 0 &

R 045 F RS ISR BRI N T K SR R BRI

KM FAGRE TG 2H 5% 2008 4 12 A NEIOS-

08”75 F4h & 4B A s ME—#% FSAR #4145 351>

24a | 42007 £HERRYE ODCM/ODAM HBERFHBE KX
8 o WA BAMRBHERAZN  TRAEERR
NRRBRIBREANT KEFTERERA AT AEREAE
ﬁ}%‘.o*

240 B M KR AR S R3S R ZARIE T 5111, T KR4k
HRBEA BT R H# AR AR > 2K % REMP 7 £

24b | BT KHFELERRERFE T 1. T ARKREERKA S
WFKPr#183% 4 L - 25 % ARERR # REMP # £x% —
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Z — 34> 514w R3E 10 CFR 50.36a(a)(2) & K ARERR
WAE L 2006 F3H E FBATE) 3T F AT R © 2. AR
B 138242 %E d> ODCM/ODAM ¥ £ il REMP
PR3 S ROHA BRI BRAR S 0 B & R AEH AREOR ¥ 3R
& R HI B RIERAREE R 5% REMP A > A% ARERR
F IRk o

24 o 2. #H ODCM / ODAM ¥ A il REMP &) & 87 B 3%
L o B4 R AREOR P4 - ZREIERHAEL K
77 REMP W » A7 ARERR F 3% o *

24.c PRBH)24b B 0 EAIEMEATARRMLER S FEMR  |24c |RBE2.1b 2 BRAMERE O T 5 E 4L REOR %
LERNZREAOIFNARBFEBEY 22 BB E AL A RRB ARERR #4& G4 1 RE B 22 B2 a2 FTA BB R
AR Y BB RS AL 28 6,57 ARERR 3% AREOR #R 4% FRIG B FB R M LB 687 ARERR 3% 9 - 2. 1RIFB 89 2.2
T2 RFEBW22HAZED B A BRI K HRARE D B0 TR BN ST KRR & R A2:B ODCM /
AR & R A1 ODCM / ODAM F A7 il REMP 3R+ P45 ODAM ¥ Fif it REMP #R & P 697838 » 278 @37 AREOR
97438 0 L JB 84 % AREOR 2 ARERR #4% ¥ - % ARERR #4% ¥ ©

3.1 AT H ZE B USRI T A £ A K AHAT 3.1 PATH T A #BH A RIFFSF HmEER)

3.1a B AR LR B A REE RGO —FNE 31la | BLEEA SR EEEAL —FNRTH A RIS o
T ER B P45 0 L BRI A NS 2020/01/01 KA
1% E ko F R o

3.1b WF K EGR T RREFUTIHRZENRE RITEEL |3.1b | HMTAHDEBEI ZRMEBITLRIAEMRE BITLEE
FREFE D —REMEAT » B85S B SR IE SR 5k BEED—REAT -
B33 RE T R A e

3.1.c BAREFMTEEAE D QIR A BOFE 0 |3lc | EARBAMTIHBEZLED O KA B 89304 -
91 Rl A A2 BAR PR — R XU dk o

31d |ZABREANPEBRZRERERARFRIF—RIXHR

% -
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32 £ NEL BN T » EATHT K RIERT FETES > 2D aFH
R B &6

320 |WEAAAEFlmaBBENREER a0 EkE R
- ENETES -

32b | ARBBEAZ 31D FATHEBY TH A KRIPEZE 0 BE S FHb
TP EBR T RRIT—REIEE -

Detailed requirements are in the Industry Groundwater * Detailed requirements are in the Industry Ground Water
Protection Initiative Final Guidance document > rev. 1 ° Protection Initiative Final Guidance document - August 2007
March 2019.

Additional Comments As Required:

Detailed requirements are in the Industry Groundwater Protection Initiative Final Guidance document > rev. 1 © March 2019.
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3-3 £ B B R i 30T KB % 9 H K

441 £ B4 & B Oyster Creek Nuclear Generating Station (OCNGS) ~ Dresden Nuclear Power
Station (DNPS)#2 Zion Nuclear Power Station (ZNPS)# 4T PR 4% & B A8 B 3 F KBS R Y 5 5238 o
3-3-1 £ B & /F % M 4% & B Oyster Creek Nuclear Generating Station (OCNGS)E #& PR 1% 2 3
T KBy # AR
B R NPT ERE A R R A

( B # 4R : Department of Environmental Protection Division of Climate, Clean Energy & Radiation Protection, Radiation Protection Element Monthly

Report, 2019)

Oyster Creek A% A2 T 1 SiM e EH AR IR A 2029 -4 A 9 B » Exelon & /1228 &
EFR—RALFELENS) CRERBAIRAKGBENS)  HBA 10 24T BF4EE
TP I8 EBER S ERBEANEE 5 20% ° Exelon 28] &€ 2018 4 10 A 31 B &1k
Oyster Creek #% 635 B B iE 4 » E X5 2018 F9 A 17 B AR A LE# > 2018 F4 hi1F LiE 8
% P 4% 7& B 3% % (Post-Shutdown Decommissioning Activities Report, PSDAR) ©

TN A v A% E B R R B W& AT 2 @ e) 98 41 3R 35 & Rl 3 £ (Radiological
Environmental Monitoring Program, REMP) ° 2019 £ 12 B » %31 E & 7 80 Btk A K+ &
iR K 8 AR » BT RERA o £ 2010 5 11 A Z AT » Oyster Creek & & MR EKE
BT - BR4EE Oyster Creek 4% E B H 89 DEP 35 4 (EA ID #: PEA100001)An (% /8 4% 1§ Fo 3%
#17%) (Spill Compensation and Control Act, N.J.S.A. 58:10-23.11) > Exelon % & #F¥EFaF % 2009
HA R B A 09T B R R B IBL Bk B9 AL © 2010 4 11 A F 4) © B4 4 Oyster Creek 3 B3 T
Koo AR E AR AT MM T KB R £ £ - & DEP #& > Exelon # & A & #(MW-73) 4% 3t
TR R ERHIET KT 6y OB B4 BB B IR AR E S Bk E 698 S MR B 75 K% & HDI
(Holtec Decommissioning International) & 2] - HDI 4 & A & #F(MW-73)E 4k Z R34 TF K F 84 iR
o TR M K B R 9 0 R o SR AR PR AR e B 450 BB 4k A ] e 22 o HEUR AR 75 2K 0 48 Bl Oyster
Creek #% & B 4R 89 B3 > =T f& 4936 & 3 HTTP://www.state.nj.us/dep/rpp/bne/octritium.htm °
B OCNGS # 43T KB R

Exelon 2 3] & OCNGS i 1T &9 & & 3 4 M 36 T K B 3 3t £ (Annual Radiological
Groundwater Protection Program, RGPP) » 2018 4% th 2 3R 4L F#h 7 2 K iE » Lt A 4% 2017
#(Jan. 1~ Dec. 31, 2017):#4T Z 3. F 7K (groundwater) ~ 3% 7K (surface water)#2 /i /K (precipitation
water)Hh R B 8] > B ) @ 5K (40 B 3-1) 45 Bk W A BRI £ 65 MBIRAREE 0253 AR A EAT 713
ROH > MR B IR E ok 34 -



3-1 OCNGS #) RGPP #* 4k 2

%k 4R © Sampling Location-selected Cohansey And Cape May Formation Wells, Oyster Creek Generating Station, 2018)

F£ 2009 4 > OCNGS £ =R% 5 £AKZIHKET K Y f2 A4 8% (Turbine building)
PA BRI, — S AR AR 7T 3 E (plume) e % 16 BRI AR AN BERIAE R BT 0 £E 66 BT K
B R B 3 Bk A2 K-40 (33K A 4% 4 Potassium-40)i8 & % 90~114 pCi/L ; & 4 18
kKRG E T 3 MBI BB M 249~326 pCi/L 5 4t# M2 M8 > Exelon A TR T H
W AR TR (200 pCi/L) Kb % B 5 5% 3% E-(USEPA) L 8 £k K FRAE (20,000 pCi/L)1& 100 42 »
Exelon f& 30 F AR A P 408 2] M 69 B E B <200~9,800 pCi/L > BI4F i 649 8 B sA MW-561 3 &
B AATR Z T KA P39 kAR Strontium-89 (Sr-89)# Strontium-90 (Sr-90) 5 . T KAk
A R] Gross Alpha #1 Gross Beta 4 R#7~ » £+ 44 BT KA BERE T 50 B A > 12—
FAR P 3 KAR A £] Gross Alpha (FT 7 tE) » £+ 4 10 B4 A F 48] Gross Alpha (% 7% 14) %6
# 3.0~163 pCi/L * & 41 {4 F #2812 Gross Alpha (7T 72014)$8 B # 1.0~48.0 pCi/L > £ 12
B A F 42 A 2] Gross Alpha (% 7% M) %6 B # 2.4~38.7 pCi/L °
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Exelon 7 3] 438 5T — 4845 5 Bh 649 30T K AR A #4188 R 4% 42 5 #7 (Hard-To-Detect analyses) » ¥
TR # 8B &% Americium-241 (Am-241), Cerium-242 (Cm-242), Cerium-243/244 (Cm-
243/244), Plutonium-238 (Pu-238), Plutonium-239/240 (Pu-239/240), Uranium-234 (U-234),
Uranium-235 (U-235), Uranium-238 (U-238), Iron-55 (Fe-55)#2 Nickel-63 (Ni-63) * o #7 & R H +
£ 9Bk T > A 1 EHRAKRBE U234 #2 U-238 > U-234 JBE A 1.16 pCi/L > U-238 iR E %

1.23 pCi/L °
4% 3-42018 2 2019 4 OCNGS # RGPP 3% B A& R
2018 2019
B2 A A ) Jan. 1~ Dec. 31,2017 Jan. 1~ Dec. 31,2018
BN E WK~ Hk K T K~ Hk K
HARK 253 271
PRI 65 63
DR 8 713 761
R (R AR/ AR
Gamma-emitting T K M F K
radionuclide Potassium-40 90 % 114 pCi/L 65 £ 73 pCi/L
(K-40) (3/66) (2/63)
& K W& K
249 % 326 pCi/L 186 £ 237 pCi/L
(3/4) (3/4)
tritium <200-9,800 pCi/L <174-3,030 pCi/L
MW-561 # iR E & % MW-571 #iRE & %
Strontium-89 (Sr-89) E g E g
Strontium-90 (Sr-90)
B (RAR/ET KH)
Gross Alpha (Dissolved) %% #i 0.4-3.9 pCi/L (7/56)
Gross Alpha (Suspended) 3.0 ] 16.3 pCi/L 2.0-8.4 pCi/L (8/56)
Gross Beta(Dissolved) 1.0 %] 48.0 pCi/L 0.9-31.5 pCi/L (47/56)
Gross Beta(Suspended) 2.4 %] 38.7 pCi/L 1.8-13.5 pCi/L (12/56)
(50/44) (56/50)
Hard-To-Detect analyses R pCi/L (Mk A /484 A8
Americium-241 (Am-241) U-234:1.16 pCi/L KA U-234 £2 U-238 (A
Cerium-242 (Cm-242) U-238:1.23 pCi/L B FAE)
Cerium-243/244 (Cm- (1/9)

243/244)

Plutonium-238 (Pu-238)
Plutonium-239/240  (Pu-
239/240)

Uranium-234 (U-234)
Uranium-235 (U-235)
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Uranium-238 (U-238)
Iron-55 (Fe-55)
Nickel-63 (Ni-63)
B OCNGS Z#HMHREEERNE

## AR ¢ Annual Radiological Environmental Operating Report-2011, (2012), Exelon

2012 4 Exelon 3542 4 OCNGS F & 4t M4 B 3% 355 & 82 48 45 (Annual Radiological
Environmental Operating Report) * 4% Exelon 22 5] ¥ OCNGS # 47 2011 F ey # 4 M IR 3% B Rl
3+ Z (Radiological Environmental Monitoring Program, REMP) » H 4 48 £l & 1244 1A > 547
KRl 1622 B4R AR > i X e Rl SR L B b R BRI A A T WM E - Exelon 2 8] £ 1966
SFBp ¥ OCNGS #4713 #8847 64 3 41 1 38 3% B 131 & (preoperational Radiological Environmental
Monitoring Program)# AT M F1% » f£ 1969 F#HATEH ¥ 2 REMP » 4 # & & Teledyne Brown
Engineering(TBE), Mirion Technologies ¥ Environmental Inc. (Midwest Labs)# 4Ttk A & 14 o
e

BH BRI E R EREMP)F > AR AR EE L TR MR LEHREEEAAR YR
1% (pathway) » Rk 3Bk 64 3B 4% & LUtk A 69 7T 14 43 M (availability) ~ F30R & ~ KO E 45~ &
WA LA A AE R A EREHBRKETER SHRAEDERERERIRT
ZIRER T AR EEIRIRAL -

2010 4 10 A Exelon % 8 B 45 # OCNGS 2009 4 4 74 7 & AR 0 3 F 7K L AT FAS A Lo
R HL R w8 (Actions Taken) &L4% ## 1% 47 8/ (Compensatory) ~ & 8| 3 3% & (Installation of Monitoring
Wells)#2 =] 48 / R % 75 2% B 4947 #(Actions to Recover/Reverse Plumes) °
AAEAT B

2009 4F 10 A FA46 ¥ H 2009 F35 4 69 8 R R 6930 T K MUGEITHEARES -

2 E B

2010 435 B B R 3 7T SAST U5 S B 3G hE K SUIR L B AR F 32 - 363% W-581, W-591, W-
601, W-611, W-62, W-631, W-64, W-65, W-661, W-67, W-681, W-691, W-701, W-71, W-72, W-73
(pumping well) % 16 T (kB 3-1) °
/R85 2 E 84T

PO T K Z R AE W-T3 HEATI ARG K 0 4575 J B ©IAE AAR R T KL B AR o

REMP F &t #13tk 7K ~ 8- /K $L36F K3 AT B R > B o 36 F KA R RS2 3 38 0 S A% A 30
AHRERTAY - WREFTZEEZRE
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s FIBTAE X R Y RE R BEE QRS Y E 6938 o o

LR RS AR T RN AT AIE T -

FERE AT RS E B THE -

% AT T Bsh 2 Bl & 45 B F M F (Oyster Creek’s Offsite Dose Calculation Manual,

ODCM) By 4t E R E 2 — & -

FEARBIEER EZWEMEK - BRAK TR &~ REJRRE - 413 6 A KH
(IN, 18,37,38,39, 114):# 474 A B Rl > 2 BT KFMW-24-3A, W-3C)HFF B0 - B R4 R A
0 1 R ALY OCNGS 3357 0 7T AE A% B R e ATt B B ey B & > 38 SR M BB AR
#(1.6 35 B) ~ R (% 360 3 R)TAE 2 OCNGS 89 B AP B B % - 37 39 SRAMN BRI T
KIRFT (R B8 Y > R RTHEZ 8] OCNGS B9 3R KB B » HIRE(>200 3 R)Fa B,
B(m Bl A 22 Fo0 35 HE) BFRKTHELE OCNGS E#EeBE o 5 3 KK 2]
i BARHS 1E+3 pCi/Ftay s T BIRE o 3k K ~ SRR KILTF KRG F ZARBlm » £330
KEA T ¥ KK B 2R 0 Gamma 4 Ak A ZR K7 & AR T Bl R B (Minimum detectable
concentration, MDC) ° REMP #.F 7K B2 Rl IE M St A2 £ 12 B4 > &4 Mn-54, Co-58, Fe-59,
Co0-60, Zn-65, Zr-95, Nb-95, 1-131, Cs-134, Cs-137, Ba-140 2 La-140 °
B OCNGS Z 2012 $2 2019 RGPP a4 £ b i

S
Opyster Creek Generating Station unit 1-Annual Radiological Groundwater Protection Program Report, April 2012, Exelon

Opyster Creek Generating Station unit 1-Annual Radiological Groundwater Protection Program Report, April 2019, Exelon

Teledyne Brown Engineering (TBE) and Environmental Inc. (Midwest)# 2011 #2 2018 4 #A F]
AT Z S M4 E 3T K B 3 3t £ (Radiological Groundwater Protection Program, RGPP) > RGPP
R BROELT BT H 4BREN S BRI A —K -

(1) #EARIGE Fu K CHY AL > TR B AT &Y aE LN X Z3b T RAB &9 T 42
(2) RAF T BRI T AR B IUAE I HE R R
(3) A%~ AR B SSC)2 B M A MY > URKH M E AR T KBz i

1

(4) FETARRAE 2 A M IENE > ABORS M E AT KA ]

(5) AT H.3% % Bl (on-site monitoring) * FELR A BRI A 4 B IMERK BT K

(6) B A% REMP(Radiological Environmental Monitoring Program) ¢ 2 4 43 140 8 84 % & iR L
(7) P& EHEM A FARME /B L AR SR RS B K AT M (3R 3R R ) 1 8% AE 3R k)
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(8) AEfREE 3L BL A I 09 ~ K oK 0 B A

(9) BATHEIEW T > AL E B3bBak s 2 B85 0 B R BRABE

(10) #& %A% G Ao =T BRAF 0R ~ WA ~ AR TAF 308k © BAAF4 10 CFR 50.75(g) A %6

(11) & #A % RGPP #1435 & ey M /3 B B #4788

(12) 2% £3E ~ T KRB EKEINERB AN Y > FAEFARITO AL DRE

(13)3e4k L =4k AT A B A &9 RGPP &k

(14) #£ PI-AA-120 “Issue Identification And Screening Process” ' 4 3l 8915 £ £ A2 » #EW LA
HHE K (2012) 5 4£ PI-DC-125 “Decommissioning Corrective Action Program” ¥ 4 it #4914 iE 77
RRAZ o PRI AR R EE R (2019)

(15) 3473 £ BB > #E4% B BatE RGPP 89 A L B ik

2018 FHY BRI RIT  SEORHZERIRF R D o KA X BRARREFAE L+
A 13 a4 2011 FRFER RN 12 R AR AH—EAER —R > F 4 5% A MW-15K-
1A ~MW-50~MW-52 * MW-53  MW-54 ~ MW-55 ~ MW-561 * MW-571  MW-62 ~ MW-64 - MW 65 *
MW-67 ~ W-3 > 4 Eho 8 3-2 > & 13 O KA IR B I F M - B2 2011 FEBERHEF
Rt e

{847 2018 569 B2 R4 R EL B IS 13 TR 69 BRI R AR 2 3L B8 IR BRI R B —
FANH=BWRE > BEAREFH=MEA—RK  EFH MW-50 ~ MW-52 ~ MW-53 - MW-54 ¥
w9 O K H e BERSERE A 3 R/FE S H MW-15K-1A ~ MW-55 ~ MW-561 ~ MW-571 ~ MW-62 - MW-
64 ~ MW65 ~ MW-67 ~ W-3 £/ 0 R e B RIBER A 4 R/F -

&% 2011 SFFv 2018 FHBERABET RKRA TR - AF A wo kAT TP HARESE £
550 B HF MW-51 ~ W-19 ~ W-27 #2 SEWER PIT % > £ 8 3-2 ¥ R & % W-19 82 W27(AZ+® &
&) £ d 0 422011 FH MW-51~W-19 - W-27 ¢4 B RHA F & — F — R > BR ey 4T 40 8 o
2018 4k # 47T B A - 42 2018 #73% # SEWER PIT 43 2 R A<186 pCi/L B BI4E F & — 4
— R © 2018 Fey30 T KERIA B 38w 44 E Sr-89, Be-7 1 K-40 © 3% 4m e B A4 R4w &
3-5

53



3-2 OCNGS #5 RGPP #4% 2
EAAEALANAR S 13 vk 0 W-19 2 W-27(HR 0w BAE)

% A& R © Sampling Location-selected Cohansey And Cape May Formation Wells, Oyster Creek Generating Station, 2018
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% 3-5 OCNGS = 2012 #2 2019 4 RGPP &R & Rk

2012 2019
B2 A #A ) Jan. 1~ Dec. 31, 2011 Jan. 1~ Dec. 31,2018
BN E . F K #F K
AR 1072 271
TRAR 2 65 63
M AR A B 2104 761
R (A AR B 4B AR R B0
Gamma-emitting -—- ¥, T K
radionuclide Potassium-40 65 £ 73 pCi/L
(K-40) (2/63)
& K
186 £ 237 pCi/L
(3/4)
trittum <200-994000pCi/L <174-3,030 pCi/L
MW-67 & & iR & MW-571 #iRE & %
Strontium-89 (Sr-89) E g
Strontium-90 (Sr-90) EN 8 EN 8
JERE pCi/L (M A B3 T A )
Gross Alpha (Dissolved) 0.4-5.7(9/47) 0.4-3.9(7/56)
Gross Alpha (Suspended) 1.2-19.9(19/47) 2.0-8.4 (8/56)
Gross Beta (Dissolved) 1.3-109(45/47) 0.9-31.5 (47/56)
Gross Beta (Suspended) 1.8-77.5(22/47) 1.8-13.5 (12/56)
(47/42) (56/50)
Hard-To-Detect analyses PR pCI/L(B A B/ AR R $)
Americium-241 (Am-241)  U-234 8 & 0.41-1.74 EN 8
Cerium-242 (Cm-242) U-238 /R & 0.44-1.81
Cerium-243/244 (A H 1)

(Cm-243/244)
Plutonium-238 (Pu-238)
Plutonium-239/240

(Pu-239/240)
Uranium-234 (U-234)
Uranium-235 (U-235)
Uranium-238 (U-238)
Iron-55 (Fe-55)
Nickel-63 (Ni-63)
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B Oyster Creek # & B i3 1k 3E #8145 IR 1% 75 $ 3% % (Oyster Creek Nuclear Generating Station, Post-
Shutdown Decommissioning Activities Report, 2018)
OCNGS #%4% 10 CFR 50.82 “Termination of license” (a)(4)(i)#2 i FR 1% T4F > 2018 32 H 15

b SE $81% PR 4% 7 B 3R % (Post-Shutdown Decommissioning Activities Report, PSDAR) ° & tb45 3%

&P ABB X PR AR TR B M T KABB E B T

(1)3bk L3 ~ &R T A H T KA 642 % 10 CFR 20.1402

QA T HERBLLEZRE  FRAMRT &8 (B ) Fa 48 B L3

(3) & ¥ 3 7K 5 3% S 4% 1 P& 4% 31 & (Groundwater Protection and Radiological Decommissioning
Records Program)-A& 3% #% £ #F 78 A7 (NED 4% 47 # % 07-07, NEI 07-07, “Industry Groundwater
Protection Initiative - Final Guidance Document” * 2 %] OCNGS B ATIEAf2 B 363 T KBy & 7
% ERAZHA B 4138 4T © 10 CFR50.75(g) & R A AT PR 1% 328k 3T £ Exelon #% 4 4%
1745 T A ET ZBERLE R K 10 CFR 50.75(2) P AR &askt T2 BERE R » 5k
AR 3L E 4 3 4948 (long-lived radionuclides) * #b 2 #R4% 10 CFR 20.1402 2 45 ¥ Jk MR 4]
PN FE o IR PRI MR R B ST AR o

(4)OCNGS M A% 8932 35 % % - OCNGS #¢ Forked 7 i 7 453k K > BN A4S0 A K ~ A8pfufh
FEK o dbh > A GBI H AT AR A o R 7T AR A 6930 F KA A &R 4E A © Exelon T3 3A
WG 0 SRR KA R R A KT K 0 OCNGS & A RIAE A

B)THREFEMF KT GRZES) - SFEMHFR - BE - KB E ~ IRIF & AR LR
P o KR A T INHER (i ) A FRARHA F] fR A 7T AE S AR OR B 75 M RIR AT
7K » GEIS (Generic Environmental Impact Statement)#5 i > #FR R £ 45 A fu 8 77 335 FO#E >
T HE T3 AR 2 69 FAL(E & 9 ) 238 S AL H K 69 FF 48 44 % B AL AT A M T R
B IEAR R o

(6)f2 OCNGS MR1%#A R Exelon ##& S FHMER BEIRERRELERMEZ 4R
6758 F 2454 (Industrial Sites Recovery Act ¥ R3gak B4 7%) 3t % NIDEP # ¥ R 8 %
RoRAAIARI T KER R A A ERE T RKAGHREXAELE T A FE £
AT REE) -

(7)NRC 388 oY &3 2 NPT A 3520k IRARH MR Fudb TR E 9B &R/ - B A OCNGS
Bt LR BLE o EHE Sk R AR A AEAT B R R — 3 0 Exelon #F38 T 4R
Wi R K Fo T KB IRG EH A & K> B 3k Exelon TAEFE T MRARH K H 693 B4R o
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(8) B8 4k 69 IR 35 %) 3 45— NUREG-1496 > 4R 4% 10 CFR 50.82(2)(9) & K > £ FAMM B AL B
M AT E D WmE RAEMBHNGHFTHHRF  BRET ARG E R F AT LT HIER
BIRIEIR B SN BE T R B 7> OCNGS AR LA & £ 89 F & > 451 NUREG-1496 ¥ 3F4
AL o

3-3-2 £ B 47 4] # M 4% & Bk Dresden Nuclear Power Station 3t T K5 #

% #4 RR © Dresden Nuclear Power Station Unit 1, 2 and 3-Annual Radiological Groundwater Protection Program Report, May 2018, Exelon

Dresden Nuclear Power Station (DNPS)#UAT XK 41 4 & 3. F /K B B3+ £ (RGPP) » £ &2
AERPEALRERELE NI KO E » HP3RA T K&k KKK E - £ RGPP 3
3LH 2006 B ¥ REMP Z 25 SLE4T o BEADBL T KR A 4> EAMERRTEAE FH > &
By b sk KRN > B RARIFILIG - AR B LA B 33t o DNPS 3 F K BRI H 5 A% (R
BISE3SHER)“PEEEA 35S ESSHER) S “R(RAEA 100 3ER A L) - A 100 3£ R
RHKRS BAK > R A 24 RGPP F » s R ERAR IS AL B N /K8 o o i 7 g $R AR B

DNPS Z RGPP B #:

RGPP B % 22t KA B R DUBR3e BB B & S0 B M9 69 K S E A 7% 45 ) R AR AR R 3K
(Protected Area, PA) ¥ 3 F K AUEE t9 5 BA4 b > ko R T KK R EL RARB T RKEF
R HAREAE RISTREBE T L B T B B33k ® 42 B8 A MoKeHET 8 F B3

HEa B4R a4
(1) #:8 T Ar & BAT BT M AR A0S 247
Q) B B ] i B 44 A3k BB AR AT A B ROk~ PR R AR -

() EHAITAE AT & R AR T R A A H o
(4) 3R Bl B 6 15 EH M AR T KR o

RGPP B 4% &y 4T

(1)DNPS % 4 &F #1358 2 3025 69 KR8 AT HATEARF ST T E 547 -
(2)DNPS & & 542 F-1F & R B #E 0 Au 35 30 R MR R E A B TTRE M S 4 E 2 45, -
(3)DNPS TAE A B Fusb3 RSO E 2 R RERFE o &R > UBERFAME -
@D REMT KER S ERFTERAFTFEE  FETE—F AL - wRALERRRAHA
8% > RIS EH A -
RGPP & B & 24 F
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(WERBE S0 FHREFEE THTERG AR SHKHERGZAT HRR
(2)DNPS ik ¥ 2] & — 4% 2 & (Protected Area, PA) » & PA %3 & 1% pg .75
(3) & B AE 2006 44T 2 @ 1k 84 K X3 E 38 & (Fleetwide Hydrogeologic Investigation, HIR)
WEE B 6 3T KRR B A
V RS FHET B LR R EE 0 MR E BRI KA
V BERFTREN R RREAMTIMT RAREAS G NEERT LT ARG
7 [ 3R
Vo he R 2T 4G KT S B A8 3T K BRI 69 B8 AS 0 VT AT AR 3 18 S Y AR 8 8 e
ERRRE RGN % 0% R w2

— A EHE KRGS E F/EMR)

AT RAEBANHEHREIFFER  AFYERL - RXHRER(HEEB R LR » The
Maquoketa Shale Layer) * f£3.& @ SAF &) 55 3 R0 MR T KA SR LIRE -

7t RGPP #3% A 96 B34k B (B 3-3) > OEMREEPA)NEL 47 BT KERHF > £ &
— S HAERLEMAL R —EE EANOFARELEAIRTERALML HELT AKX
Sttt E B9k o BRI 30 O3 TFKERIH - B P Ko 0k B SRR - 1A 12 i
FAKERMME A 4 BEERERME o #2011 F3] 2012 F > AN SMEMERITTHRE {2
BATR A 4 184 B R AKX RGPP 3t E 8y —3F 5 A3 A | MBATH H A2 2 18 CST R RAR AR
T3 EBRAREE RN B AR AR o AL A R M B HERR

#2018 4+ RGPP R4 ¥ » #R B 80 B4k Hk 269 280 AR AEAT T 693 Ro#7 > BERER
ok 3-6° ATHA(LHBARLH)ZALER THER T RAMLENH, > BFARE L HTE
BARARM BEFRGHREETRE > KEHATHAWREA 62 123HR > b2 HT
8 #6548 PVC & 4 © sb9h DNPS £ E M A mEA KRG RRKER T REAS% - —BRKLA
BB m R 0 KRR Gk REBHEAN 1 RBANTKE > 5 —ERKAZAANBRGE > Ritd

b BB B KBRS EHAREE | R ANEREEREERKI B G S5
RGPP # 12 fEI & KERARE: » LB frigub A 4 o
BEmT > EERERARETE BEBRFEIITRERNEZ BRA/BEHRTRER

P8 KB 5 KIR B R R KB K AT IR AR c RSB KEE G ERN M REEFE+S
(EN-DR-408-4160 ¥ 89 F#420) - 22015 F 12 B > CHRIBEITEEG 2015 F 8 AXETH
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A6 B R ALK 8 0 AR RERTE R 4RI 0 2 2015 4 12 AB% £
ik —HAFKE 2017 F

Raad
Ridge Road

CECo Row

1181 1182 1034

1

£.J. and E. fallroad

HEj

3-3 DNPS #j RGPP #k 4k 26

REMP 3 F 7k & ] 25: D-23 ~ D-35
RPGG(2019 41 A 1 B Z 12 A 31 B)&H#3bTFKi/7E R -

1RE BN A 47 O HTF AHR R

& E IR 30 O T KB A H

BN A 12 183 & KI5 AR 26

4 1B 7R & FRAR 2

1 814 R AT °F 42 2 4845 R B

# 96 Rk E:

AT " #F (sentinel well)
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#* 3-6 DNPS $2 ZNPS % RGPP & B4 R

DNPS ZNPS
B2 A #A ) Jan. 1~ Dec. 31,2017 Jan. 1~ Dec. 31, 2015
BN E K Rk
BB 280 -
PRARE 80 46
DT AR AR 693 -
R
Gamma-emitting radionuclide --- F K
Potassium-40 (K-40) 88-98 pCi/L
o & K- R
tritium <20,000 pCi/L EN 8+
MD-11 #= MW-DN-124-1 & &
B F£>20,000 pCi / L
Strontium-89 (Sr-89) FAn i --- E g
Strontium-90 (Sr-90) MW-DN-105S /R & A& 1.4-2.0 kind
pCi/L
7R pCi/L
Gross Alpha (Dissolved) 2.9-3.0 2.2-20.9
Gross Alpha (Suspended) 1.4-8.6 A
Gross Beta (Dissolved) 1.1-37.8
Gross Beta (Suspended) 2.2-11.0
Hard-To-Detect analyses % pCi/L
Americium-241 (Am-241) U-234 R E: EN 8
Cerium-242 (Cm-242) MD-11-0.39 pCi/ L
Cerium-243/244 MW-DN-101-1:0.26-0.46 pCi/ L
(Cm-243/244) U-238 B
Plutonium-238 (Pu-238) MW-DN-101-1:0.18-0.33 pCi/L
Plutonium-239/240 Ni-63 iR K
(Pu-239/240) MW-DN-101-1 ~ MW-DN-119-
Uranium-234 (U-234) 1:6.2-48.7pCi/L

Uranium-235 (U-235)
Uranium-238 (U-238)
Iron-55 (Fe-55)
Nickel-63 (Ni-63)
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3-3-3 £ BI4F#| 3 M 4% & Bk Zion Nuclear Power Station 3 F K5 #

& RR ¢ Zion Nuclear Power Station Units 1 and 2-Annual Radiological Groundwater Protection Program Report, May 2016, Exelon

Zion #: & Bk(Zion Nuclear Power Station, ZNPS) A 77 F 3547 M 85 22 > wib 8 5 TARH > A%
ElAH RERIENE 4 - & Exclon N3l A 189 - 1 ik 1973 F 12 AAFH 2%
WedadE 1974 45 9 A4 F 80 SHBOh 1998 F 1 A AR AAZ L E 88 o Brhb A 77 #3547 R 3L 3R
8 F AR T E > IEAPAIEA N X Ao F A4 50 3 E - Exelon fE 2006 Fi4T T w et E
A& ZNPS ERCEM T Kb A K ZHE > £ 2016 S RGPP #4&% & T Teledyne Brown
Engineering (TSE)#= Environmental Inc. (Midwest Labs) /& 2015 g % 69 45 AR EAT B 547

RGPP B9 K #A B R4 T
(DAEH R 0B AR A KRER ERMS IR E 2 AT 0 28X A6 B DA B R RGP T BcE

BELBE
(2) T ARRRAE R & R B AR - BRI AR BB T KA &N T# -

(3) 42 R fir B HEAT 14T Ve AR B A M4 H - HF

(4) B By i KBRS HT 60 780 ~ AR R A B A B ARSI E s R & R
S)EHEFESATER > AEE R A

(6) BRI & B 6915 EEMEHE 76 AR M T KB IR -

(7)RGPP 12 B B a6 B 4 0L 31 £ (LTP) &9 3b F K45 A8 Bl & K > LR 4&ARIE LTP 9 R TR

TARFE—ELRE

RGPP B 4R & HAT *

(1)Exelon R H AR #E R T 5 — M B R P AR a9 B o % — B % B Conestoga Rovers and

Associates (CRA)EAT » L& R fokdim S &M e3RE F R L M Fo B 7 8 T HAE AR
AN
(2)ZNPS #R4E TR T & 3oy RSB H R IRFELABITHER > Y EME X E T

IKIRAEAL o
(3)ZNPS 55 5 45 3% T 30 25 AT B 4T KAR B ST M H 547 -

(4)ZNPS #48 #% F BL € 42 5 R R BF 3R 9] RO 04 7% ~ PR SR e B R TR A R ST A E 03

I{ o
(5)ZNPS T4 A B R A Y B RHETH M E R T RAMH -
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ZNPS KBS H TRyt E » 3RE BN BRI 23 TR & Ktk - ZNPS I &
B Z BRI (B 3-4) > BERE Rk 3-6 0 4% 2015 S84 MK ARBRE LKL
FRIFRLHREA B TR LA BB EATHIE o Jb P 3 H 3T % RGPP 89 - #4T404% -
BARMEKAE BART K > 3T R R BTN B RO RICRA R - ZNPS X% &
TR EUAH 1% 4T B (compensatory actions) * R & ZR KM BRI 0 TR F FIRE 6 R RAEAT

75 4 E (plumes) °

N
s
I \
o 1@ MWAZN-08S
MW-ZN-07S /] | -
= le Imwanats
N 4/ S|
| A8 v an-ots
S o/
¢ - ®/ w74
‘ : _ MW-ZN-035/ / [ {SW-Zjv01
® MAW-ZN-06S , Iy by LS}
‘ (e o . {1 I Q:’mmqas
1Oy ®F
< .{-?._-‘wauw
Q)1 |
add - -
MWZN-088 |
~0
5 f
0 0 &0 Feat

Surface Water and Groundh Sample Locations
® Surface Water Sample Lecation
® Well Location

3-4 Zion & RGPP #4%: 2k
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A EOCEEER=Z BRI ER > &3 Oyster Creek Nuclear Generating Station (OCNGS)

Dresden Nuclear Power Station (DNPS)#2 Zion Nuclear Power Station (ZNPS).F 7k & 34 Bl P9
% > OCNGS A% E B 2018 9 A 17 B A A5 LE & » ZNPS #% T F & DNPS 2 & ik 1 5k

TRRALW 20 F > FEFH 0T

(DX REZ R HIEREE R EREMP)- 445 £ 2% EAH M EL B EEAAN B
1% (pathway) ATt AR B9 R & » $RAR 0B B 3 45 JE DR AR 89 7T 4% 15 1E (availability) ~ & 3 8 %
RIEE HME s A OB L3 A A E R K0 RS HEBORKEAT B R 0 SRS
M ERER ERIE T LR T AR EIERIRAM -

() SLH ST E 3 F K F5 3 3+ £ (RGPP) X &k #7 B 4% #1 RGPP B2 £ 2k -

(3)#K#5 NEI07-07 B &9 2.4 » 12 3 3t 5 F4% X F A ST M IR I E MR L (AREOR) R/ 3 F A 4t
PR KB AR 4 (ARERR) T 25t 8k 3 T KB R & R -

DHERBREZEREL L BHMEZAKAE A EMIR) > ERILE SLIFH S K (CSM) -

(5)%5 F ket 2T RB| G 0 FR AT EREHT R # ERBE LG ERT
KERZE -

(6) % B PR 15 A% Bk 0 Bt R3P 0 BRI — F AT 4 0T KRR SEGR TF > L RuE—
ZHUERFEERE BB HAMAFED B0 BRI EF SR — R AT AKE %
IBAE R 0 REABANERNR ~ AR ET RKES > BRI T ARRAREARAIEE -

(NAFHE £ OCNGS MERRAGLZ AN T KERFZNE > UEAHARRZERRIEZ

X

3-3-4 ABAZERARRMEE

S M
NRC IN 2006-13, “Ground-Water Contamination Due to Undetected Leakage of Radioactive Water,” dated July 10, 2006 (ADAMS Accession No.
ML060540038)

NRC IN 2012-05, “Abnormal Releases of Radioactive Material In Liquids Potentially Resulting in Groundwater Contamination” dated April 25, 2012
(ADAMS Accession No. ML120410213)

REE B A% AL E 2 K B @ (NRC)% 1 NRC Information Notice 2012-05 & 2006-13 3R %+ %
TRRBRE > TEREREANBENAM T KA M T4 > b F 3118 2% (Information
Notice, IN) & 4t # k4B 2] 2 F RAFH MG MR B 0B LEH - AR RRm TR % Ex%
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A AGT KBS TR IN FEER TR ER > LERTELEERA KR FTHRE
s B R R B c £ R ERM P ARG ILILE T > LR BN - FRFE L
HE @ fok st B — 2 B R D RIS R -

LATF 450 £ E B2 48 B A R BORHILAE A RUR E 3 @45 2006 $2 2012 HRE P 2 R % g
bR R 2012 #2006 A5 T HEARBLRRAER T 2R ERETRRGORE S
RIMT R H/ERE > 4wk 3-7 #1% 3-8 ° %k 3-9 #1%k 3-10 & %% NRC IN 2006 #1 NRC
IN2012 2 ERAREHRHERIESHEL -

HIPERBRAREAAER T 2 TR A E AR N E VR FE REAERZIER %
BB ERASBRARKERRIFRTRE LR MER P ERA S RGBT EEZ K
BEEBARE ~ S BAI KA KT F REAS TR LT G E R %R HURIRI R
EXFRATRGH/ERNE  AZFENIPLFEETTAREER - HERBEA
T K SO E T DULELR B R K R RAR Bl e B AR 5 0 ST PR AR BB A SR L BUR ~ A ¥
ZHERRRAZEBLENMER AR BERTRILEHRAT EE480 R TRk

HERERZDE -
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# 3-72006 3RE P X PRARSLE R PARE T RRMR B A R T K #/E Rt E

AR RME S RIRZ Mo T Ky
M1 B R
& &AM kB JE Rt &
strontium-90
Indian Point 1 ) K Y AL -
(IR E7%E)
tritium = N
Haddam Neck EhRE LB EA
addatn Jee cesium-137 ) N TE BT K Y B R
(Connecticut Yankee $i% ) L3R R B

Atomic Power Plant)

strontium-90

FER BB -

A

(A% 9)
ERCERF)
tritium @4 NRC it LB #HATHM RS - B

Braidwood 1

Braidwood 2

Byron 1

Byron 2

Indian Point 2

Dresden 2&3

(BB K 2 b 2%
B A RHERR)

tritium
(BB K & b 2%
KA RHERR)

tritium

JiERER Ay S A
(SFP) % 4%
tritium
(BRI 1EE] 2
kA 3 SRR A &
RSB0 K F 3T

Gy

1b A R RS 6 HE
L

V1% B MRS
MR EEEERE
B4 25 (Vacuum
Breaker) & % f ] P
7 AR

FEIM T KT LR
HERBARNIZ M

TKEER

Ef
%’%ﬁ
i
K
=
S
20

N
;B:

5
b

W K 8 FE ) Fe

BERETHTAYEE
B0 KRR

B Fw B AR X B

BT KE BRI

BT R E 15
o BAFBEE AR
FUHEE > oHHT
KX HE R
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£ 3-82012 RE P X RARMER PAREREITRR B H R MM T Ky #/E R
B R RM Y HHRBZ W F Ky
M A% E Rk
&H M R’ E A JEE R E
BAAMT KR LK »
tritium
. o 1% fE 39 BB S B 5 M
Oyster Creek (B EET Y PiYREE
" NE R AT 0 R
T 32 E)
VBB RARE R
AR ILAER > Bmatit e o
tritium )
- FER o EFEE BRBUF - 2% 2WH
(BFREEEATE —
Vermont Yankee o P REERE FRRRIHERL  Hwi
$H % KB L BR
s Y BRLT RS R AR
T By E R K)
F S
ER(ERT)
tritium . )
B /R EEE RAERA T Ko &
Dresden 2&3 (BB E AT
- BRI 7K
L)
TIBIE B A S o
Edwin I. Hatch 1 tritium RIS W A A
SLBPAR AR fE AR K RS MM EIRE o AR
(A B KR E T
545 FRIBEATRER ERHEHETHERY
) B4
Edwin I. Hatch 2 B A2 4
LaSalle 1 tritium
(1 Stk dn 2 55K 3P A bbb B IR 3 €
518 B R L
% 77 18 J& 3 0y =18 B FTHIE
LaSalle 2

L)
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* 39 ERAARAETHERIE S FEA(NRC IN 2006-13)

MR 1% E Rk RE SR 4 4% B i R
strontium-90
Indian Point 1 PWR 1974 .
(A% 7% 8)
Dresden 1 BWR 1978 -
tritium
Haddam Neck
addam fee cesium-137
(Connecticut Yankee PWR 2004

strontium-90

Atomic Power Plant) (17 9)
ALK,

TR (ERT) EHEHA R

1987/07/02-

2046/10/17 tritium
1988/05/20- (2005/11)
2047/12/18/

Braidwood 1
PWR
Braidwood 2

1985/02/14-

2044/10/31 tritium
1987/01/30- (2006/04 £48)
2046/11/06

Byron 1
PWR
Byron 2

1991/02/20,
Dresden 2 renewed:2004/10/28-
2029/12/22 tritium
1971/01/12, (2004/08 ~ 2006/02)
Dresden 3 renewed:2004/10/28-
2031/01/12

BWR

1973/09/28,
Indian Point 2 renewed:2018/09/17-
2024/04/30 tritium
1975/12/12, (2005/09)
Indian Point 3 renewed:2018/09/17-
2025/04/30

PWR

PWR: Pressurized Water Reactor
BWR: Boiling Water Reactor
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* 3-10 R A AT AR E %5 % (NRC IN 2012-05)

A% B R R % 37 P A% B e R
Dresden 1 BWR 1978 -
tritium
Oyster Creek BWR 2018 (2009/08/25)
(GE#HR])
tritium
Vermont Yankee BWR 2014 (2010/01/07)
(GE#HR])
T (ERT) BT
1991/02/20,
Dresden 2 renewed:2004/10/28-
2029/12/22 tritium
BWR
1971/01/12, (2009/06)
Dresden 3 renewed:2004/10/28-
2031/01/12
1974/10/13,
Edwin I. Hatch 1 renewed:2002/01/15-
BWR 2034/08/06 tritium
1978/06/13, (2011/09/28)
Edwin I. Hatch 2 renewed:2002/01/15-
2038/06/13
LaSalle 1 2016/10/19-2042/10/17 tritium
BWR
LaSalle 2 2016/10/19-2043/12/16 (2010/07/01)
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& B Braidwood Nuclear Power Plant

KRG E

EHABEAR

Unitl * 1987/07/02-2046/10/17

Unit2 * 1988/05/20- 2047/12/18/

R E % #87  Pressurized Water Reactor (PWR)

A RREN

R/ N

1996, 1998 & 2000 4F & # 4 & i & 42 7% R B M 36 F KR 9F 2 B A #14% 282,000 (pCi/L)°

BINE R ERRE A 1,600 (pCi/L) » #F K75 % 86 Bl 4k € & f& B sh B 2840 2000 35 R

2500 3 R e

2005/11/03 42 B % 6, [ 64 3% R 2 36 F K% A1 2] 58,000 pCi/L &9 i, » 32 & i@ & 4

MR E4A R

ORI BRI A R 8 B B % % (vacuum breakers along the circulating water

system blowdown)

SRR B X ¢ i@ %0 NRC 3 32 Bp 4% 1k B4 7R BE 64 HE K

NRC #at & Brufa 48 e 32 JE 3] 69 3R 4

(1) K368 RH M e A E

(2) FtEXS M EHERMEE

(3) BBERRERRE Ao B ERA N E HEBBEOBE

(4) EHEFEBRBRE T IREVRGFH

(5) FRAXBFHE P2 G 75 e sk X T

B 2005/11/30 £ 36T KT F AR ST R TERAR 9 HEAK -

R B GT VLR E A T AR B B AR 0 B0 S SRS A AE 0 ST MR IR B 0 HEA
T &g -

Pit J& /> 8] Exelon #* 2005/11-2006/03 & 36 — A #4% M & @ ay36TF KA E £ sHEA 6]
AT PR By FRAR A BB o

K E 2006/01/06 7& M P A= B o 2 B 81 9F 8145 49 250,000 pCi/L 49/, > 342 — BB SMEE
AR A K S F RI4F 1,524 pCi/L B9, °
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* 2005/12/12 NRC #ATARE » 345 T By IR TAFFo i3 3 B 45 4L -
* 2005/12/20 TAFANB S/u T EAFAREPFMNBIRRE DG §F AR TLEMOHEIRR &
RAFFoF R RRFEORBEERR S E -
o MTFKPyE/ERTE
(1) 2005/03 47 #1356 3R F 45 A2 BB 69 2 FoKH P AR B R > R B4 BRI E 1
TR 63T ARE > A B E By SR ER A B 0 12 B 7 RS AL B b Y
AREW  BmA BRI ERHRFATERER -
(2) 2006/03 Interim Remedial Action Plan (IRAP) : B #9 & ZHITHL RS > B LEAE
IR 25 (VB) B T 35 B IRE 2e b T KBASIE Sl Fomay 214 o
(3) MmEIER A4 EH Exelon Pond 893 & KRB H# » ZF3pH by b oy KA 3 & 4 R 45
(drawdown) * 1& 3. F 7K1 Exelon Pond #93b3F » BRI 638 m&E M RUR E > £ VB
T ##2 Smiley Road A dy £ 75 4 B + &9 > By 1k i i — 5 % 4% 2| Exelon Pond Z b ©
(4) IRAP &9 % — {8 B A2 & € 4# Exelon Pond R £ )T KFuid K E & P ey KL —A
B o BEAR PR 4 P ARG TR EARR 200 pCi /L
®  E R Byron Nuclear Power Plant
KRG E
FRPRAAR
Unitl * 1985/02/14-2044/10/31
Unit2 * 1987/01/30-2046/11/06
R JE 35 #8R!  Pressurized Water Reactor (PWR)
A RREN
aEM
SHEB IR K F SRP AR By T Bk Ao A7 S E R P E (valve vaults) ¥ A 218 49 5%
K (standing water)# 8] Z tritium & & % 3£ 80,000 pCi/L o K FH 8948 P 3L 8 A BRI & >
AR P MR BRI BRI AR R B AR B FT 2 LA 75 2 © 2006/4 0 TR H B B AR B
FoBIFIE QSRR E M P T ay3AR » TR BIEIRAK LR E LI
R IXME MBI K AR P HE S0 B ALFR 3 (vacuum breakers along the circulating water
system blowdown)$#2 Braidwood % rx, /% 7% &9 i F(valve)$a 4L o
HHELRZREN K
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YE PR E GRS RBEEEEEZHR S AEIMIIE AR
- T AKBHE/ERRE

FEBTTREER  BES R KEMPE I 9384 - NRC #4 )% Byron 3E &
RAR A 7K HFo H A3 TF K H 0948 SLAR R 20 274k A 0 SABE R tritium 75 692 - 15184 AT
FEAMET » TAEANB BB AR 35 RRIR IR A MR o 3% 8] 3 311K I RAR R A0 BE AR A o
B &Rk Dresden Nuclear Power Station
- kAR ER
- EHREBHR

Unitl * 1978/10 42L& # (in SAFSTOR)

Unit2 : 1991/02/20, renewed:2004/10/28-2029/12/22

Unit3 : 1971/01/12, renewed:2004/10/28-2031/01/12
«  RIEHFHEA : Boiling Water Reactor (BWR)
- EANREN:
- ALY R

BEF 1 2004/08 ~ 2006/02

2004/08/30 %5 3,75 F 69 R B B R FF 900 % pCi/ L > H PR aIIRARERAR) T 23 LS
TRIE o R R IR A A B KEEAFAE B 2 SE kA 3 SR MY 5 RSB K A S (HPCl system) &9 3 F &
B oo BB L HPCI A 4t iE % KR > 39 B i (torus) 7R & 48 Bl 09 2 2K R 0 3t B B4
w6y HPCI % %48 130 & ib(torus) 48 ) ©
- BB EM

2004/08 : i3 B4 B KBS AE YT B 4

2006/02 : 2004 F K £ I#ay3T £ 42
- HERRZREFA

Rk e R B RIS RRR -
- T AKBHE/ERRE

2006 B %, & @2 KX E 3 £ (fleet-wide hydrogeologic investigation): & 3. F 7Kt #5 £
B EHBEHRREHEE > SHETARIUEEEN - R fleet-wide Hydrogeologic
Investigation Report (HIR) » &R BRI ZE 630 TR B IEH 1% > EHERTH 55 HRRA —
114 I’ %& /& (confining rock layer) » PA#E T %R B BAF 6930 F K #) o
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B %% Haddam Neck Station (Connecticut Yankee Atomic Power Plant)
- R BRR
- EHPBHIR 1968 LA 0 1996 4k A & E A 0 2004 Bk
«  RIEZFFEA  Pressurized Water Reactor
- EARRER
= 544 ¢ tritium, cesium-137 and strontium-90
- MR RRERKY
- HEHRBRZIRETA
EHRARENEERLL PR FHIBEDHEMITYHES -
- BT RBHE/ERE
THA 36T K E BRI
ZFE i £ 2001/12 > 2002/03 » 2002/06
% &k 1 2002/01 > 2002/02
B E R Indian Point Nuclear Generating Station
. dk R -
Unitl * 4% SAFSTOR
Unit2 - E#&
Unit3 : E#&
- ERHBHR
Unitl - 1974/10 B Bk
Unit2 * 1973/09/28 renewed: 2018/09/17-2024/04/30
Unit3 * 1975/12/12 renewed: 2018/09/17-2025/04/30
«  RJEHFEA : Pressurized Water Reactor (PWR)
- EARRER
- AR
Unit 1: strontium-90
Unit 2: jit
BFF 1 2005/09
. R e &
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Unit 1: SAFSTOR % g /5 %
Unit 2: A i@k}t (spent fuel pool (SPF))Z 48 3%
- HERBRZIRETA
(1) X EERIH
(2) JFchl 84 7K X R M IR M B2 35 AT
(3) 55 B R
(4) o 3% R P Fo i MK 5T B 3% Ba 7R
- T RBE/ERRE
2006/12/22 Groundwater Investigation
FAEBE GHILT KM E 7 FR - L RGBT R SEA - THZAKIEE 547 8
o~ 0 W F K Hudson River » £ P72 & 3 F K75 F A2 & Bk i R 69 7T se it > &R A AR AT R Sh
RIBE PGB AR A 2] 91 E A B 69 AT M E ARSI E SRR R AR AR ERA
LEIBE > MARIE NRC EH > HERGB 2D E T LRt -
B E& Oyster Creek Nuclear Generating Station
- HK A& PR 4% SAFSTOR
2018/09/17 7k AA% b {E 4%
2018/09/25 Fuel Removed
- ERHBHR
1991/07/02 renewed: 2009/06/03-2029/04/09
- RIEZFEA . Boiling Water Reactor (BWR)

- BARRER:
- ARM R
BFF 1 2009/08/25
- RIRZEM
Bk KA KSR
- HERBRZIRETA
RBIRE R
- BT RBHE/ERE
Radiological Groundwater Protection Program (RGPP) 2018/01/01-2018/12/31
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Bk b P9 9235 b 6y 3 T K R bR K FEARBhE 2 3 H Fu K LB AR B T BT K IE S

Bay:
(1) *
(2)

3)
4
(5)
(6)
(7)
(8)
)

E BT T RAR F 0 R
A PR A LA T AE B8 AT M E 89 SSCs(systems, structures, or components) & # &
AT E 0 TAE o BEIRTT DAE RS M E 5 30T K T 13 M
BATE Y » REARAS S BBTAE BT K &9 A M E R 0R
WIETE R T A REMP Syt A1 4 69 F R R
FPAEE 8 6% TRCRIE A R R IE AR T > SHEA 8BS P R K Y B i/ A A A
3 LB 5 LAk B e iR R BRI S
PUTH B R > HIEBRH DT OEH L E IR ERRRERZIBE
FEAR R ~ INE ~ A B RS RARIF ARG BT R R
BEARAE RGPP b #1345 58 ¢ 37 B B 347 % #A 3 #

(10) 4o RA S E B MER T LI - T ARRME KT » IR RS EITOENE BRE
(11) 324k L34 A 8 A &9 RGPP 45

(12)%

i Decommissioning Corrective Action Program”#& 3% & A& i## &

(13) #4731 & BB A% 1% RGPP 89 A L F 76

& B Dresden Nuclear Power Station

AREE - E
FERHIBAR
Unitl * 1978/10 #1L3€# (in SAFSTOR)

Unit2 * 1991/02/20, renewed:2004/10/28-2029/12/22

Unit3 * 1971/01/12, renewed:2004/10/28-2031/01/12

R JE %5 #8A  Boiling Water Reactor (BWR)
AR

LI

BRI 2009/06

R Z R
2009/06 @ Ak KR LW T & 4
HHERZAEEN X
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fa ik %R 2 B R R R R

T Kb/ B Rt E

2018 Annual Radiological Groundwater Protection Program Report (RGPP)

KHEAE A 0 § AERF fleet-wide Hydrogeologic Investigation Report (HIR) &4 7k X 38 #F 7 4

B A A AR AT Ko db & K 0 T KB A 5 B “shallow”(GEE 1535 % R) -
“Intermediate” R 35-55 3 R)Fu“deep”CREAZHE 100 3 R) » MATHRE 100 3R 24 _Lay

(deep)¥s © 3278 > 3 T4 RGPP ¥ # ko &k K 6 $R 4% Rl & 42 & B 89 55 18 Fo 447 ibu(station's canals

and cooling pond) ¥ °

& B Edwin 1. Hatch Nuclear Plant

KRG E

FEHABEAR

Unitl * 1974/10/13 renewed * 2002/01/15-2034/08/06
Unit2 * 1978/06/13 renewed * 2002/01/15-2038/06/13
R E %5 #8A © Boiling Water Reactor (BWR)

A RREN

VL7

BF R 2011/09/28

R Z A -

BB KR K B R

SRR ZRE A

3L BPAF AR AR AR & AR R TS R BRI MR L T 0 3R R AR O P R AR R B R A

SNBSS T e o R B E AT KA — B TR 2 KB F % a KB Z T KRR AR K
BERET EE B KBS -

W, 7K [y 3%/ 813t £ (Radiological Environmental Monitoring Program, REMP)
Bay:

(1) #& % R BRI uy 24t T Ao M st 9 B R

(2) ¥AE Alvin W. Vogtle # & (VEGP) #)EHHBIH B E

ST KRBY3R
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(1) Z#4%3HE F NEI 07-07 (Industry Ground Water Protection Initiative - Final Guidance
Document) * 3£ #% 2 /3] Southern Nuclear Company (SNC)#] & T Nuclear Management
Procedure, Radiological Groundwater Protection Program ° %3t & ¢4 4t 4% /€ B Al 2
84 B 32 B AR AT R AT R (AR RS M B &) R R B R IR RiE) e AT
Py b S M H R EIIBT K 0 SNC #152 T3 TF £ gfoti Fi e £t £ -

(2) 2016 FRH T KByt & BATIRAT R 2L

(3) TR 2 KHIRAEIAE A NELO7-07 89 K 22016 SE69 m & B3 £ RRER
TR HE N -

B & LaSalle County Station

KA B

SE AR HAIR

Unitl : 2016/10/19-2042/10/17

Unit2 : 2016/10/19-2043/12/16

R JE %5 #8A © Boiling Water Reactor (BWR)

A RBEN

B R 2010/07/01

mREY

TR Z M

1 SRtk 40 2 % B KA A7 A R 3R 0 =B ) 7L

HHENRZREF KX -

AR A B KBTS L ey BIRIL > MR A R ERIBRBIFEHE K -

2010/06/15 147 Z BLRIRRET » R I T AR B 0 M SN H

W, 7k [y 3%/ 813t % (Radiological Environmental Monitoring Program)

2017/01/01-2017/12/31

A A bt BRI AT R BlE B ILE M AT BIE AT LB S TR E R HIBIRR AR F

RS ERE -
WK
o EEEM RS FERE T ARBIEIR  FEEHEK -
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Gamma Spectrometry : BB B 69 ZF E Ak ¥ A B 2] gamma-emitting nuclides * 4
BEHER -
B &M Vermont Yankee
. S
- ERHBHR

1972 FFA 46 E 88 > 7 2014/12/29 A AA4F L E > 37 2015/01/12 #ZRIE B F 45 & AR -

.}E

P

«  RJIEZFEA  boiling water reactor (BWR)
- EARRER:

BFR  2010/01/07

S A
- RIRZEM

FEREEATE) —H I AKE AR BE N )RR R R
- HERBRZIRETA

PETERER > FETREFTRBENTRTIREERT QB HSE -

T NS I N HEOR YT BB B R ik ek E o RAIER A AR WT
KE LA m o 4 E B & Connecticut River #9/E4T 81 A K H Ak A F ¥ R FL M5 F o

R RO B R A T 3R SRR R 03T KRR Y RE B R
- T AKBE/ERRTE

RAILT KRG FEFE N A NRC £ F 04 LAT#ey T4F » BF R F T UL
tedgae o BRI ARA & 0 BBIREUT ~ ¥ > BWERRARAHET L > 43 NRC 894 TRBb
TARAEHRATE BEE -

Entergy Nuclear -Vermont Yankee (ENVY)2 2] #2 # “Hydrogeological Investigation of Tritium
in Groundwater at Vermont Yankee Nuclear Power Station”#k % > & #H b T AR T LB A E >

EHEH - Aofo (b TIE o FE) AR TRYSERGERR -
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4+# £ B NRC 4£ 2014 F NUREG-2157 ¥ M4k E-F @ H0 ko4 » 8 E 2014 F 5
A A 100 EABRIESELRER > 5H SHERNMOBRIESEEZRT - BLEEE TR
JE S A £ B 30 1B 6y 62 E3bE: - 35 100 R IES ¥ > A 65 8L BAKXRIE %135 @Ei#k
ARES - g AP —sbRES LA A@KHE > BbA 55 8K RE %6y A @k o ik
TERRIESOABR N - BH 6 BABKRMESC BREKXARES 1 BHAKNRESR)
RR 5 ABPR AR E B 54k o

NUREG-2157 ¥ M4k E-#i T4aAsr /750 E M A @R R IR B E » s A
GEIS (Generic Environmental Impact Statement for Continued Storage of Spent Nuclear Fuel) ¥ #2
HugnAr 0 FRMEEH ZE GNRCOVBRRARIE S AEHGY 60 FA - 40T HrkA B
PRARFOR BBRRD) - — B4R BRI A5 TR 0 A SBBORIE 8845 B 30 BT AR T BT AT 05 3L 0 A B K
MErEEE P REEFTHFE - e E 343 A B L 2 R H RN 2 B A BB E > 0l
B~ B AR F o BT e AR A BB S A B R LT K ~ d kK~ 3ER N R
T B GINRIEHE A

NRC TR 7 EEhE R A B2 7 3 > G 34 A A BB 2R - L F 2 18
Fhk(Hatch $2 Turkey Point) 2 Fl i@ #0740k 92 8 M 2 E AR B » 182 M R R 3L Bp#E 3
BRIATE LR D #3015 {8 Bak(Indian Point, Palo Verde, Salem, Seabrook 2 Watts
Bar)Z A i@ MR8 % R R AR AR R o PRt 0 2 B Bkl (San onofre #1 Yankee Rowe) A i@ A} it 7%,
RITAE A AL T R X TREF R RR > ek E THUA LS AR BRI RER S A=
2 A ER TR~ AR BRI A A BB RR 0 il T
E#% ¥ % JR(Operational Releases)

€ Hatch # &Rk
MR B # C 1986/12

MRS E ¢ Tritium and mixed fission products
BRE N -
YA 124,000 Ao d 89782 (4 0.2 Ci 89 tritium Fv 0.373 Ci 893846 R % & W)X 245 4] & 3%
N BE Y ~ MiRA » B Z(public dose) & & ° £ BALAL B SMKRRRIZI KT S > BTk

78



B

@ Turkey Point #% & &

MR B A T 1988/08

SR ST M ¢ Tritium, cesium-137, and cobalt-60

BRI

R# 6 27 Motk (23 £ 26 A ¥4 2.5* 10-3 uCi/ cm3 89 cesium-137 ~ 2.5 * 10-
4 uCi/ cm3 # tritium F= 2.2* 10-2 pCi/ cm3 #4 cobalt-60 FEK 2| K EE o RM E NS E
BINT > 3RAENE A KA 2 P 12 B 04 B N R B B8 AT

@ Indian Point % & & (Units 1 and 2)

0m B # ° 2005/08
SRS M ¢ Tritium, nickel-63, cesium-137, strontium-90, and cobalt-60
BRI
FeBchk 5 R AR B 8 R AT 4 A tritium (200,000 pCi/L), nickel-63 (100 pCi/L), strontium-
90 (50 pCi/L) ° R 3x ¥ F K B & Bk A5 48 3 T » 31 B 4% Total body dose = 0.0021
(mrem/year)(Entergy 2006) > &~ % NRC # 2 4 % 4% % 49 0.0021% °
@ Palo Verde % €& (Unit 1)
AR B # C2005/07
IR ST E ¢ Tritium, cobalt-60, antimony-125, and cesium-137
BRI
FE45] 4T 9 B 4% (routine surveillance) T 4 3 A i@ MR R 2 ST R B HER 2RI T -
& Salem #% €& (Unit 1)
kB H :2002/9
MRS E ¢ Tritium
BRI
Rk 35 P AR B 69 R RT3 0 3B A UL AT RAT R B JR L tritium (15,000,000 pCi/L) 5
Fichb A B oh R AR BRI BI AT R
@ Seabrook #: & &
AR B 1999/06
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MRS E ¢ Tritium

BRI

JE A R MR B e KT 4 ¢ tritium (750,000 pCi/L) > 30T K75 2 B % A # 8 2| Bhk
4h

& Watts Bar % & (Unit 1)

7R B # © 2002/08

MRS E ¢ Tritium

BRI

FER B R T A A B ORI R 2 R AT R B R B IR B P o Bk 1 R R RI 2] B 3
ARG 4 0 tritium (550,000 pCi/L) » ¥ F K5 2 B 2 A # 8 £ Behk oh

@ San Onofre #% & B (Unit 1)

MR B # C 1986

MRS e E ¢ Tritium, cesium-137

BRI

FEPRAR AR B2 75 R T K RIRBRFEZL > H P TAER 1986 £ 1989 4L @Mt
P IRR 0 M AEIE B R P 3B R4 3R B 7 San Onofre 89 M 4T M H -

@ Yankee Rowe # & B

B %R © 1979/1999

MRS E ¢ Tritium

BRI

1979 R FEME AT A BB C SR & T B RIR 12 R ARIE KA 6 S AbFo il 46K F & ik ok
TR FE 1999 F e ERINRIREAER AR A A BB A ARE Y AESF 10 we(38 H)e
T K75 4 69 3k £ F RIR A BT X 4 Hi(ion-exchange pit) &9 %F 72 A @A Ao BT Xk
Hi(ion-exchange pit) X [l 694 L e & & 215 > MR # 200 & v @ (760 ¥ AF)eyi5 K -
HETARYGBE

B4R P PR AR B A BRI R R 3 T R G BRS¢
(1) #& R @R B R 8y K 8 B Fo ik B
(2) FBBF RGBS E 2 B HRE BRI E 44
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(3) WTFARAARAE
(4) #3590 F K % B o BE B
(5) AT FiBIT 693 B AR Hik &
(6) MATHEME Z%kF

A AR AR B Fo BEARARF] ~ ST Ve E AR B 0 3R 1B A2 AR A B IRRE Bk P9 8 K AR
NRC #3442 30 7 B 40k M 336 T K50 B 3 A sy M M3 AR » A @R R 8
R RIXE| KA ERB(HRE) > RBARED ~ B4 ~ §ARSUBUEGREBE 8k
AR KB JEBE N3 TF K AR R A B8 L5 4 69 @I R F 4 R T REKRA KT

gifg °

BEARARABA T XRER

45 30 P9 P SR b 6 3R 3T (R ER SRR B Fv MR I & & 4h) v B 4 ) (B R A0 B AL A 3B MR
st KA )4 B B 64 40 TR AR M R B 6 T B MR K o 3T A Bk R AR 04 B 2 RSB KR R K A
M RIT RAENE R EHRRGGERT » FH CEARIR GRS R A R A
KRBT KR P B 0 L4 AR a9 BB AL o e RIRIBIE AR 8975 R AR B N KBS
WH 5 RAZE > EPA ] LAAR¥E Safe Drinking Water Act (EPA 1991)3R IR 8 £ 478 » L3ERAEH K
KREBHTRXBER P @45 F 54
NRC 36 FRIAF4a

2006 I T NI REBREBEREE A HHBTERAIFEN - REBEERAHR
B BITAKMNES !
(1) BT HERBEHRZRIEN A LR ELE
(2) NRC 8975 #2284
(3) MREIRERIUTH E
(4) ERREHTFR
(5) M%) ¥ RAT A e E RIRAHK
(6) BRI Y ER(EZR B TR tritium HEAKLEBR)
(7) NRC 1 R F &) R

BEEAEE RN AR RIS (NRC2006b) P42 T 26 JAE S > stH AT EN ~ REE
TR HEM  ATE R i R T EE @ BN AERR TSP HRBEN T D ETHEAESE I
ik 8% Nz B 2 ]
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BEFSLERFMHERIEFEN - RGBS HRBIA BRI T > BARIFERA K
¥ BE DA KRR S HR B 0 B A #4691 JL(NRC 2006b) © 2010 4 »
R 5O ERCERA B AR A B F PR > NRC R THTFAKE L > EH3F
& T BEBRE R PNEIRREFHER > FET NRC B THREROGMEE » B AL ERIET
BRMRW R BHH E K A G THRREITES > MR AT RN A B
REMT KBRS - HI/FRE e
(1) E¥&RE
(2) HizRBE
(3) EHLEE
(4) NRC # & Fo0 547
(5) PUTHRAE T @

6) XA

(7) BEEFa A%

(8) ¥ yhERAI 2 B
TREEH

B EF ©

A iEE
# i NRC #36T R RAf B R RIE » RAEZERERFEE ~ Z2FR
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MERAZR PRI M T RS TRRARS T EMEAGIEARRRBRE
W KMme s Bk TIHREASEREL L BRI E S BRI T Ry &t £ sk
TRAER B A e e G LT IR ST E BN BT R FHARARMZ T R4 A
HERRZAET S IAIEE o 345 AT A E R A% A B B 2 R F KB TR » 4% & 2
AR
A ZBBERCER AR BT K R E FER-AH EBRERBABERATH T X

EZRM

£ BB ER(CFR)BHAZ TR T KER T2 ¥4 T

1. 10 CFR Part20 © §20.1003 & & ZARM 4 12 @I T KM ETE > §20.1402 HEA
R G R AR PR BTERWELH R ERE > FREEF
025 ZE#H > BRBRSHETEE GBI T B RE TR X A
FRAMEAE A 5 §20.1501(a) BATAE F » B K LEHIETF R T 69 5% G 4R PR FEA
ERBFEL JERBIE A R -

2. 10 CFR Part 50 : § 50.55 4t HE MM B RIAZE T > HEHET £3E - WERMT
KB ABE T 6930 T IR £ R @ AT RTIRAE 0 §50.83 53T T R IEE RIS £ R LS Y
B2 B F M AFETECT AIERAFIEAEA

3. 10CFRPart70 : §70.38 48 B B P2 4% A SA BR L HA #1 & ok > NRC T #3025 B K15 DL
Zo RO TARRE ~ BERIA KT K~ TRLEZRIFIRFIEE R P RIFIRA
TiTH > UAHBARFESGECR E -

B. NEI07-07" ¥ 30T KBy #4835-45 7] X A ER AR BABBRERLEEH T O L LM

% BA% EBTE 76 NEI 07-07 #4238 10 F > X R T RKBHE T R T A HHRA - REEH T

BB S ILARR R IRARHA R R AT A T KIS T R o A3t £ 5 FE %R NEIOT-
07 " ¥ 53T KBy #AB38-45 51 ST 5 2007 SFARHL 2019 SFARLLER » 4 2019 £ AR HL 2007 4 Br ik
ReGZEMEH /A TRE !

1. B E R B AT AR X KX BRI E AL > R X R T KRBT NI >
LA b A% PR 2 3135 WA A A R (CSM) °

2. BERMBERABAANTAEEE FAARIRZ G « BER IR EFTEHITAH  HAFE R R T8
RIS TS B4 H R IR RN RIBRE T KT IE#H]
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3. FERE R R B MR 0 URMABIKEME -
4, HRBZOBHE -
5. RECRESN 0 JBELA B MR AEE 0 SUR T AR AT B A B R o
6. B HEEFEME 0 BHEEMRIAT B RIFAEEGFR] -
B E R A E A ] DA BAR E 2 BB B BA 46 X IR AR AT ST T KBy e 2 B )
T AR T FALRE EAFE
1 BRI AT E TS E T KRR R EH R AR s EH Y
B A% Al REHEE > MIMERIMT KT 12 # 4 (credible mechanism)
3t 3 — F AR AR B Bl B AR B 2 3T K B2 R 1 S04 AR 91T A 2 iR 14 a6 0 LAk ) B SSC Kk
BBRAFE FHAS MM E EIMNERE T RZTHEMN
2. ERHAHE M RRFRIBER  FERT e EHT KB# C ERBE o RIS
S EM T RERFE -
3. I REAZAE AN A BITERE BRS > RFMFLEZLESE NEIO7-07 ATA B 63T
& BB EE T B A BIEFE ) BERAAL TR AR T LT K EASEM
BZAA o B EMETRERT K& T AERSE -
C.L2EBEREBIET ARG EEFH RFIALR-AN R BAAHREABFERFERA -ER
23
¥ B R PR A5 AR 36T KBy 406 0 23R4T & b ¥ £ B AR T ()4 > OCNGS)FR 1% #A
FIARM T MA AT REAGFERNERLER > UEARBAERLAZEH 54 -
D. ¥z FHEH
1. %4 £ B ¥ R AEk €45 NEI07-07 45 5] » LR ARAL TR B BIPERH] 0 sHE3ET
K HEERBTRERNE > XM FE - RH/A TR EERZF L > sER
12 ERRAX A R M T KBy 3 Ak o
2. A EAAERARZOEMES  ZRIFERERRRBET KRB FAAM AR - A3
8B IR ACAR B A TR AR BA Pl 3o T K by 2 7 F Y B IR -
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NEI 07-07 Rev 1 NEI 07-07 (Final)
March 2019 August 2007
EXECUTIVE SUMMARY EXECUTIVE SUMMARY

In 2007 NEI published NEI 07-07, "Industry
Groundwater Protection Initiative - Final
Guidance Document." NEI 07-07 has been

implemented for over 10 years. During this

time industry groundwater programs have

matured and have undergone multiple self-

assessments and two cycles of reviews

performed under the auspices of NEL
Additionally, the NRC had added a review of

groundwater programs to their routine

inspection process under Inspection
Procedure 71124.07. "Radiological

Environmental Monitoring Program."

The purpose of this revision is to update NEI

07-07 based on these years of operating

experience, assessments and reviews

performed, and technical guidance developed

by the Electric Power Research Institute
(EPRI).

NOTE: In a March 26, 2009, memo the
United States Geological Society (USGS)

transitioned to the use of the single word

"oroundwater" vs. "ground water." This
revision 1 of NEI 07-07 will use the one-

word expression unless the two word version

was used in original referenced documents.
NEI 07-07 was developed to describe the NEI 07-07 was developed to describe the

industry's Groundwater Protection Initiative. | industry’s Ground Water Protection

The Groundwater Protection Initiative Initiative. The Ground Water Protection
identifies actions to improve utilities’ Initiative identifies actions to improve
management and response to instances where | utilities’ management and response to

the inadvertent release of radioactive instances where the inadvertent release of
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substances may result in low but detectible
levels of plant-related materials in subsurface
soils and water. The inadvertent releases
addressed by this initiative fall outside the
current requirements of the U.S. Nuclear
Regulatory Commission (NRC) and are well
below the NRC's limits that ensure protection
of public health and safety. Planned liquid
and airborne releases performed in
accordance with NRC 's regulations are not
included in the scope of the initiative or this
document. The initiative also includes
guidance on how the utilities should
communicate with their stakeholders about
those instances.

The Groundwater Protection Initiative
identifies those actions necessary for
implementation of a timely and effective
groundwater protection program. In addition,
objectives are specified to accomplish each
action and the acceptance criteria to
demonstrate that the objectives have been
met. If a licensee reaches an agreement on
communication with their stakeholders that
differs from the guidance in this document,
that difference shall be documented and
retained as part of plant records.

It is expected that this initiative will be
implemented by each member company
currently operating or decommissioning a
nuclear power plant and by each member
company constructing a new plant after year
2006. In the event that new or amended NRC
regulations are enacted that address
groundwater protection or inadvertent
releases of radioactive liquids, this initiative
should be revisited by the Nuclear Strategic

Issues Advisory Committee.

radioactive substances may result in low but
detectible levels of plant-related materials in
subsurface soils and water. The inadvertent
releases addressed by this Initiative fall
outside the current requirements of the
Nuclear Regulatory Commission (NRC) and
are well below the NRC’s limits that ensure
protection of public health and safety. Planned
liquid and airborne releases performed in
accordance with NRC’s regulations are not
included in the scope of the Initiative or this
document. The Initiative also includes
guidance on how the utilities should
communicate with their stakeholders about
those instances.

The Ground Water Protection Initiative
identifies those actions necessary for
implementation of a timely and effective
ground water protection program. In
addition, objectives are specified to
accomplish each action and the acceptance
criteria to demonstrate that the objectives have
been met. If a licensee reaches an agreement
on communication with their stakeholders that
differs from the guidance in this document,
that difference shall be documented and
retained as part of plant records.

It is expected that this Initiative will be
implemented by each member company
currently operating or decommissioning a
nuclear power plant and by each member
company constructing a new plant after year
2006. In the event that new or amended NRC
regulations are enacted that address ground
water protection or inadvertent releases of
radioactive liquids, this Initiative should be
revisited by the Nuclear Strategic Issues

Advisory Committee.
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INTRODUCTION INTRODUCTION

There have been instances of nuclear
power plants and materials licensees
detecting contamination from inadvertent
releases of licensed material to soil and/or
groundwater. While none of the identified
instances has threatened public health and
safety or compromised environmental
protection, local stakeholders have expressed

concern.

Over the last ten years, there have been
instances of nuclear power plants and
materials licensees detecting contamination
from inadvertent releases of licensed material
to soil and/or groundwater. While none of the
identified instances has threatened public
health and safety or compromised
environmental protection, local stakeholders

have expressed concern.

Under the Industry Groundwater Protection
Initiative (GPI), each member company
operating or decommissioning a nuclear
power plant was required to develop and
implement a site-specific/company
groundwater protection program to ensure
timely and effective management of
situations involving inadvertent releases of
licensed material* to groundwater and to
implement voluntary* communication
programs by July 31, 2006. Each member
company constructing a new plant after year
2006 will develop the appropriate site
procedures and/or programs to meet the GPI
and implement them prior to initial fuel load.
An effective, technically sound groundwater
protection program requires on-going review

and evaluation.

Under the Industry Ground Water Protection
Initiative (GPI), each member company
operating or decommissioning a nuclear
power plant was required to develop and
implement a site-specific/company ground
water protection program to assure timely
and effective management of situations
involving inadvertent releases of licensed
material* to ground water* and to implement
voluntary* communication programs by July
31, 2006. Each member company constructing
a new plant after year 2006 shall develop the
appropriate site procedures and/or programs to
meet the GPI and implement them prior to
initial receipt of nuclear fuel. An effective,
technically sound ground water protection
program may take at least a year to
implement and requires on-going review and

evaluation.

PURPOSE

PURPOSE

The Industry Groundwater Protection

Initiative will help licensees to:

The Industry Ground Water Protection

Initiative will help licensees to:
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1. Improve management of situations
involving inadvertent radiological
releases that get into groundwater.

2. Improve communication with external
stakeholders to enhance trust and
confidence on the part of local

communities, states, the NRC, and the

public in the nuclear industry's
commitment to a high standard of public
radiation safety and protection of the

environment.

This industry initiative only applies to
licensed radioactive materials that are or were

generated as a result of plant operations.

1. Improve management of situations
involving inadvertent radiological releases
that get into ground water.

2. Improve communication with external
stakeholders to enhance trust and
confidence on the part of local
communities, States, the NRC, and the
public in the nuclear industry’s
commitment to a high standard of public
radiation safety and protection of the

environment.

This Industry Initiative only applies to
licensed radioactive materials that are or were

generated as a result of plant operations

BACKGROUND

BACKGROUND

Nuclear power plant licensees are required to
control and monitor releases of radioactive
liquids and airborne materials to ensure that
they remain below regulatory limits and do
not pose a threat to public health and safety.
Over time, licensees have progressively
reduced their releases to the environment
such that individuals living near these
facilities typically would not receive more
than 1 millirem per year due to these
controlled discharges. Licensees establish
programs and procedures to carefully control
radioactive material, however, leaks and
spills occasionally occur and equipment can
fail. As plants began to undergo
decommissioning in the late 1990s to early
2000s, instances of subsurface and/or
groundwater contamination were identified.
In addition, several operating facilities also
identified groundwater contamination
resulting from spills and leaks or equipment

failure. In one instance, low levels of licensed

Nuclear power plant licensees are required to
control and monitor releases of radioactive
liquids and airborne materials to ensure that
they remain below regulatory limits and do
not pose a threat to public health and safety.
Over time, licensees have progressively
reduced their releases to the environment such
that individuals living near these facilities
typically would not receive more than 1
millirem per year due to these controlled
discharges. Licensees establish programs and
procedures to carefully control radioactive
material, however, leaks and spills
occasionally occur and equipment can fail. As
plants began to undergo decommissioning in
the late 1990s to early 2000s, instances of
subsurface and/or ground water
contamination were identified. In addition,
several operating facilities also identified
ground water contamination resulting from
spills and leaks or equipment failure. In one

instance, low levels of licensed material were
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material were detected in a private well
located on property adjacent to a nuclear

power plant.

detected in a private well located on property

adjacent to a nuclear power plant.

The industry recognized that these instances
of inadvertent contamination posed a public
confidence challenge even though the
releases themselves were not a significant
public health issue. In May 2006, the U.S.
commercial nuclear power plants adopted the
Nuclear Energy Institute (NEI) Groundwater
Protection Initiative (GPI) (Attachment 1).
The Nuclear Strategic Issues Advisory
Committee (NSIAC) of NEI unanimously
voted to implement these voluntary measures
to minimize the potential for inadvertent
releases of radioactive liquids to the
environment and to enhance public trust and

confidence in the industry.

The industry recognized that these instances
of inadvertent contamination posed a public
confidence challenge even though the releases
themselves were not a significant public
health issue. In May 2006, the U.S.
commercial nuclear power plants adopted the
Nuclear Energy Institute (NEI) Groundwater
Protection Initiative (GPI) (Attachment 1).
The Nuclear Strategic Issues Advisory
Committee of NEI unanimously voted to
implement these voluntary measures to
minimize the potential for inadvertent releases
of radioactive liquids to the environment and
to enhance public trust and confidence in the

industry.

Working in parallel, the NRC formed a
Liquid Radioactive Release Lessons Learned
Task Force to assess the inadvertent release
of radioactive liquid to the environment at
power reactor sites. On July 1 0, 2006, the
NRC issued Information Notice 2006-13,
"Ground-water Contamination due to
Undetected Leakage of Radioactive Water,"
that summarized its review of radioactive
contamination of groundwater at multiple
facilities as a result of undetected leakage
from facility structures, systems, or
components that contain or transport
radioactive fluids. Licensees were instructed
to review the information for applicability to
their facilities and consider actions, as
appropriate, to avoid similar problems. The
final report of the NRC's task force was
issued on September 1, 2006, and included 26

recommendations for additional consideration

Working in parallel, the NRC formed a Liquid
Radioactive Release Lessons Learned
Taskforce to assess the inadvertent release of
radioactive liquid to the environment at power
reactor sites. On July 10, 2006, the NRC
issued Information Notice 2006-13 “Ground-
water Contamination due to Undetected
Leakage of Radioactive Water” that
summarized its review of radioactive
contamination of ground water at multiple
facilities as a result of undetected leakage
from facility structures, systems, or
components that contain or transport
radioactive fluids. Licensees were instructed
to review the information for applicability to
their facilities and consider actions, as
appropriate, to avoid similar problems. The
final report of the NRC’s Taskforce was
issued on September 1, 2006 and included

twenty-six recommendations for additional
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by the NRC. The report stated:

"The most significant conclusion of the task
force regarded public health impacts.
Although there have been a number of
industry events where radioactive liquid was
released to the environment in an unplanned
and unmonitored fashion, based on the data
available, the task force did not identify any
instances where the health of the public was

impacted."

Nuclear power provides a significant portion
of the electricity needed by society today and
must be part of the future diversified

generation mix in order to help reduce this

nation's reliance on fossil fuels and to reduce
the emission of greenhouse gases. Each
licensee has voluntarily implemented the
Groundwater Protection Initiative and will
continue to do so in the future, recognizing
that public confidence and trust are critical to
the continued successful operation of their

facilities.

consideration by the NRC. The report stated:

“The most significant conclusion of the task
force regarded public health impacts.
Although there have been a number of
industry events where radioactive liquid was
released to the environment in an unplanned
and unmonitored fashion, based on the data
available, the task force did not identify any
instances where the health of the public was

impacted.”

Nuclear power provides a significant portion
of the electricity needed by society today and
must be part of the future diversified
generation mix, helping to reduce this
nation’s reliance on fossil fuels and to reduce
the emission of greenhouse gases. Each
licensee has voluntarily implemented the
Groundwater Protection Initiative and will
continue to do so in the future, recognizing
that public confidence and trust are critical to
the continued successful operation of their

facilities.
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1[.GROUNDWATER PROTECTION 1.GROUND WATER PROTECTION
PROGRAM PROGRAM
ACTION1 IMPROVE MANAGEMENT | ACTION 1 Improve management of

OF SITUATIONS INVOLVING
INADVERTENT RADIOLOGICAL
RELEASES THAT GET INTO
GROUNDWATER

situations involving inadvertent
radiological releases that get into ground

water

Each licensee shall develop a written
Groundwater Protection Initiative (GPI)
program that describes their approach to
ensure timely detection and effective response
to situations involving inadvertent

radiological releases to groundwater in order

to prevent migration of licensed radioactive
material off-site and to quantify impacts on
decommissioning. The GPI program shall
specify the frequency at which and/or
conditions under which each program element
is performed to ensure that the licensee's
understanding of the site, the potential for
leaks or spills to occur, or for equipment to
degrade over time accurately reflect actual

conditions.

Each licensee shall develop a written Ground
Water Protection Initiative (GPI) program
that describes their approach to assure timely
detection and effective response to situations
involving inadvertent radiological releases to
ground water to prevent migration of
licensed radioactive material off-site and to
quantify impacts on decommissioning. The
GPI program shall specify the frequency at
which and/or conditions under which each
program element is performed to ensure that
the licensee’s understanding of the site, the
potential for leaks or spills to occur, or for
equipment to degrade over time accurately

reflect actual conditions.

The Electric Power Research Institute (EPRI)

has developed a technical guideline for the

implementation of groundwater protection
programs at nuclear power plants to meet
Action 1. The stated objectives of the EPRI

document, "Groundwater Protection

Guidelines for Nuclear Power Plants." is to

demonstrate a commitment to controlling
licensed material, minimize potential
unplanned, unmonitored releases to the
environment from plant operations, and
minimize long-term costs associated with

potential groundwater and subsurface

The Electric Power Research Institute (EPRI)
is sponsoring development of a technical
guideline for implementation of ground
water protection programs at nuclear power
plants to meet Action 1. The stated objectives
of the EPRI “Guideline for Implementing a
Groundwater Protection Program at
Nuclear Power Plants” is to demonstrate a
commitment to controlling licensed material,
minimize potential unplanned, unmonitored
releases to the environment from plant
operations, and minimize long-term costs

associated with potential ground water and
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contamination. Other technically sound,
documented approaches that meet the
baseline requirements and recommendations

in the EPRI Guideline may also be used.

subsurface contamination. Other technically
sound, documented approaches that meet the
baseline requirements and recommendations

in the EPRI Guideline may also be used.

OBJECTIVE 1.1 SITE HYDROLOGY
AND GEOLOGY

OBJECTIVE 1.1 SITE HYDROLOGY AND
GEOLOGY

Ensure that the site characterization of
geology and hydrology provides an
understanding of predominant groundwater
gradients based upon current site conditions.
This characterization is the basis for the
Conceptual Site Model (CSM).

Ensure that the site characterization of
geology and hydrology provides an
understanding of predominant ground water

gradients based upon current site conditions.

Acceptance Criteria

NOTE: Acceptance Criteria a-c are intended

to ensure an adequate Conceptual Site Model

has been developed. Therefore, proceed to

Acceptance Criteria d if the station has a
CSM.

a. Perform hydrogeologic and geologic
studies to determine predominant
groundwater flow characteristics and
gradients.

b. As appropriate, review existing
hydrogeologic and geologic studies, historical
environmental studies, and permit or license
related reports.

c. Identify potential groundwater pathways—

on-site and/or off-site—at the facility to

ensure migration of source materials is

understood.

d.  Establish the frequency for periodic
reviews of site hydrogeologic studies. As a
minimum, reviews should be performed

whenever any of the following occurs:

Acceptance Criteria

a. Perform hydrogeologic and geologic
studies to determine predominant ground

water flow characteristics and gradients.

b. As appropriate, review existing
hydrogeologic and geologic studies, historical
environmental studies, and permit or license

related reports.

c. Identify potential pathways for ground
water migration from on-site locations to

off-site locations through ground water.

d. Establish the frequency for periodic
reviews of site hydrogeologic studies. As a
minimum, reviews should be performed

whenever any of the following occurs:
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A\

Substantial on-site construction

A\

Substantial disturbance of site property

»  Substantial changes in on-site or nearby
oft-site use of water

»  Substantial changes in on-site or nearby
off-site pumping rates of groundwater

e. As appropriate, update the CSM and the

site's Final Safety Analysis Report with

changes to the characterization of hydrology

and/or geology.

A\

Substantial on-site construction,

A\

Substantial disturbance of site property,

»  Substantial changes in on-site or nearby
off-site use of water, or

»  Substantial changes in on-site or nearby
off-site pumping rates of ground water.

e. As appropriate, update the site’s Final

Safety Analysis Report with changes to the

characterization of hydrology and/or geology.

OBJECTIVE 1.2SITE RISK
ASSESSMENT

OBJECTIVE 1.2 SITE RISK
ASSESSMENT

Identify site risks based on plant design and
work practices:

1.2.1Evaluate all systems, structures or
components (SSCs) that contain or could
contain licensed material and for which there
is a credible mechanism for the licensed
material to reach groundwater.

1.2.2 Evaluate work practices that involve
licensed material and for which there is a
credible mechanism for the licensed material

to reach groundwater.

Identify site risks based on plant design and
work practices:

1.2.1 Evaluate all systems, structures, or
components (SSCs) that contain or could
contain licensed material and for which there
is a credible mechanism for the licensed

material to reach ground water.

1.2.2 Evaluate work practices that involve
licensed material and for which there is a
credible mechanism for the licensed material

to reach ground water.

Acceptance Criteria

a. Identify each SSC that involves or could
reasonably be expected to involve licensed
material and for which there is a credible
mechanism for the licensed material to reach
groundwater. Examples of SSCs of interest
include: refueling water storage tanks, spent
fuel pools, spent fuel pool leak detection
systems, outdoor tanks, outdoor storage of
contaminated equipment, buried piping,
retention ponds or basins or reservoirs, lines

carrying steam.

Acceptance Criteria

a. Identify each SSC and work practice that
involves or could reasonably be expected to
involve licensed material and for which there
is a credible mechanism for the licensed
material to reach ground water. Examples of
SSCs of interest include: refueling water
storage tanks, if outdoors; spent fuel pools;
spent fuel pool leak detection systems;
outdoor tanks; outdoor storage of
contaminated equipment; buried piping;
retention ponds or basins or reservoirs; lines

carrying steam.
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b. Identify existing leak detection methods
for each SSC that involves or could involve
licensed material and for which there is a
credible potential for inadvertent releases to
groundwater. These may include groundwater
monitoring, operator rounds, engineering
walk-downs or inspections, leak-detection

systems, or periodic integrity testing.

c. Identify work practices that include actions

taken by individuals during maintenance,

operational, or support activities which could

result in or prevent a spill or leak of a source

material that has a credible mechanism for

release to groundwater.

d. Evaluate for potential enhancements to

leak detection systems or programs. These

may include additional or increased frequency

of rounds or walk-downs or inspections, or

integrity testing.

e. Evaluate potential enhancements to prevent
spills or leaks from reaching groundwater.
These may include resealing or paving

surfaces, installing spill containment

measures, performing preventative

maintenance or surveillance activities to

minimize the potential for inadvertent

releases of licensed materials due to

equipment failure.

f.  Identify the mechanism or site process

for tracking corrective actions.

b. Identify existing leak detection methods for
each SSC and work practice that involves or
could involve licensed material and for which
there is a credible potential for inadvertent
releases to ground water. These may include
ground water monitoring, operator rounds,
engineering walkdowns or inspections, leak-
detection systems, or periodic integrity

testing.

c. Identify potential enhancements to leak
detection systems or programs. These may
include additional or increased frequency
of rounds or walkdowns or inspections, or

integrity testing.

d. Identify potential enhancements to
prevent spills or leaks from reaching
ground water. These may include resealing
or paving surfaces or installing spill

containment measures.

e. Identify the mechanism or site process

for tracking corrective actions.
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g.  Establish the frequency for periodic

reviews of SSCs and work practices.

f. Establish long term programs to perform
preventative maintenance or surveillance
activities to minimize the potential for
inadvertent releases of licensed materials

due to equipment failure.

g. Establish the frequency for periodic

reviews of SSCs and work practices.

A "credible mechanism for the licensed

material to reach groundwater" is

considered one wherein the failure of a

single barrier between the SSC and the

environment could result in inadvertent or

unintentional contamination of

groundwater or native soil.

OBJECTIVE 1.3 ON-SITE
GROUNDWATER MONITORING
Establish an on-site groundwater monitoring
program to ensure timely detection of

inadvertent radiological releases to

groundwater.

OBJECTIVE 1.3 ON-SITE
GROUNDWATER MONITORING
Establish an on-site ground water monitoring
program to ensure timely detection of
inadvertent radiological releases to ground

water.

Acceptance Criteria

a.Using the hydrology and geology studies
developed under Objective 1. I, consider
placement of groundwater monitoring wells
downgradient from the plant but within the
boundary defined by the site license. Wells

should be placed to ensure groundwater

migration pathways are monitored.

b.Groundwater monitoring wells should be

placed as close as practical to SSCs that have

the highest potential for inadvertent releases
that could reach groundwater or SSCs where
other means of leak detection capability is
limited.

c.Establish sampling and analysis protocols,

including analytical sensitivity requirements

Acceptance Criteria

a.Using the hydrology and geology studies
developed under Objective 1.1, consider
placement of ground water monitoring wells
downgradient from the plant but within the

boundary defined by the site license.

b.Consider, as appropriate, placing sentinel
wells closer to SSCs that have the highest
potential for inadvertent releases that could
reach ground water or SSCs where leak

detection capability is limited.

c.Establish sampling and analysis protocols,

including analytical sensitivity requirements,
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and quality assurance/quality control

processes for groundwater and soil, where

applicable. Consider the potential for

detectible levels of licensed material resulting

from planned releases of liquids and/or

airborne materials.

d. Establish a formal, written program for

long-term groundwater monitoring. For those

groundwater monitoring locations that are
also included in the REMP* revise the site's
ODCM/ODAM* and ensure the distinction

between the prograins is clear.

*Wherever indicated, see glossary

e.Periodically review existing station or

contract lab(s) analytical capabilities. An

important consideration is_the analytical

protocols and times needed to obtain results.

f.Establish a long-term program for
preventative maintenance of groundwater

wells.

g.  Establish the frequency for periodic
review of the groundwater monitoring

program.

for ground water and soil. Sampling for
tritium in the vadose or unsaturated zone
may not be practicable and may require
additional evaluation. For split or duplicate
samples, analytical sensitivity levels should
be discussed with and agreed to by those
external stakeholders responsible for the
analyses to preclude future disputes.

d. Establish a formal, written program for
longterm ground water monitoring. For
those ground water monitoring locations that
are included in the REMP+, revise the site’s
ODCM/ODAM*.

*wherever indicated, see glossary

e.Periodically review existing station or
contract lab(s) analytical capabilities. An
important consideration is the time needed to

obtain results.

f. Establish a long-term program for
preventative maintenance of ground water

wells.

g. Establish the frequency for periodic review

of the ground water monitoring program.

OBJECTIVE 1.4 REMEDIATION
PROCESS

OBJECTIVE 1.4 REMEDIATION
PROCESS

Establish a remediation protocol to prevent
migration of licensed material oft-site and to

minimize decommissioning impacts.

Establish a remediation protocol to prevent
migration of licensed material off-site and to

minimize decommissioning impacts.

Acceptance Criteria
a.Establish written procedures outlining the

decision making process for remediation of

Acceptance Criteria
a. Establish written procedures outlining the

decision making process for remediation of
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leaks and spills or other instances of
inadvertent releases. This process is site
specific and shall consider migration

pathways.

b.Evaluate and document, as appropriate,
decommissioning impacts resulting from
remediation activities or the absence thereof.
EPRI has developed a technical guideline,
"Soil and Groundwater Remediation
Guidelines for Nuclear Power Plants," to

assist in this area.

leaks and spills or other instances of
inadvertent releases. This process is site
specific and shall consider migration

pathways.
b. Evaluate the potential for detectible

levels of licensed material resulting from
planned releases of liquids and/or airborne
materials.

c. Evaluate and document, as appropriate,
decommissioning impacts resulting from

remediation activities or the absence thereof.

OBJECTIVE 1.5 RECORD KEEPING

OBJECTIVE 1.5 RECORD KEEPING

Ensure that records of leaks, spills_and
remediation efforts are retained and
retrievable to meet the requirements of 10
CFR 50.75(g).

Ensure that records of leaks, spills, remediation
efforts are retained and retrievable to meet the
requirements of 10 CFR 50.75(g).

Acceptance Criteria

Establish a record keeping program to meet
the requirements of 10 CFR 50.75(g). Note
that these records are used to determine an
area's classification for purposes of
performing surveys see NRC Regulatory
Issue Summary 2002-02, "Lessons Learned
Related to Recently Submitted
Decommissioning Plans and License

Termination Plans."

Acceptance Criteria

a. Establish a record keeping program to
meet the requirements of 10 CFR
50.75(g). Note that these records are used
to determine an area’s classification for
purposes of performing surveys (see NRC
Regulatory Issue Summary 2002-02
Lessons Learned Related to Recently
Submitted Decommissioning Plans and

License Termination Plans).
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OBJECTIVE 1.6
DECOMMISSIONING/SAFSTOR
IMPACTS

For sites entering/participating in active

decommissioning or SAFSTOR, evaluate the

impact that associated activities will have on

the groundwater protection program.

NOTE: EPRI has developed technical

guidance, "Groundwater Monitoring

Guidance for Decommissioning Planning."

that is designed to assist utilities in planning

for changes needed to their groundwater

monitoring programs as they transition from

operational to decommissioning status.

Acceptance Criteria

a. Establish written procedures outlining the

commitments made in regulatory

documents such as the Post-Shutdown

Decommissioning Activities Report
(PSDAR) and License Termination Plan
(LTP). Establish/change egroundwater

related procedures accordingly.

b. As site conditions/processes are planned

and/or changed:

1. Evaluate the impact of how actions could

impact groundwater protection.
2. Assess the SSCs and Work Practice Risk
Assessments to reflect current conditions.
3. Assess the CSM to reflect current

conditions.

4. Assess the groundwater monitoring

program to reflect changes in the SSC and

Work Practice Risk Assessments and any
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changes in the CSM e. g.. sampling

frequency and number of sample wells.

Verify that appropriate elements of

groundwater protection are evaluated and

maintained until radiological remediation

of the site is complete and until the license

termination plan and any state and local

groundwater related requirements have

been satisfied.
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COMMUNICATION

COMMUNICATION

ACTION 2 IMPROVE COMMUNICATION

WITH EXTERNAL STAKEHOLDERS TO
ENHANCE TRUST AND CONFIDENCE
ON THE PART OF LOCAL
COMMUNITIES, STATES, THE NRC, AND

THE PUBLIC IN THE NUCLEAR
INDUSTRY'S COMMITMENT TO A HIGH

STANDARD OF PUBLIC RADIATION
SAFETY AND PROTECTION OF THE
ENVIRONMENT.

ACTION 2 Improve communication with
external stakeholders to enhance trust and
confidence on the part of local
communities, States, the NRC, and the
public in the nuclear industry’s
commitment to a high standard of public
radiation safety and protection of the

environment.

OBJECTIVE 2.1STAKEHOLDERS
BRIEFING

OBJECTIVE 2.1 STAKEHOLDER
BRIEFING

During the initial development of the GPI,

each licensee conducted periodic briefings of
their site-specific GPI program with the
designated state/local officials. This initial

briefing will be performed by sites that begin

operation after 01/01/2020.

Each licensee should conduct initial and
periodic briefings of their site specific GPI
program with the designated State/Local

officials.

Acceptance Criteria

a. The licensee should discuss:

»  The background or industry events that
led to the GPI.

»  If there is additional information that the
state/local officials need to better
understand the issue, or place it in
perspective for their constituents.

» "How" the state/local officials will use or

distribute the information.

b. Licensees should consider including
additional information or updates on
groundwater protection in periodic
discussions with state/local officials, as

ncecessary.

Acceptance Criteria

a. The licensee should discuss:

»  The background or industry events that
led to the GPI.

»  If there is additional information that the
State/Local officials need to better
understand the issue or place it in
perspective for their constituents.

» “How” the State/Local officials will use

or distribute the information.

b. Licensees should consider including
additional information or updates on ground
water protection in periodic discussions with
State/Local officials.
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c.For licensees that are in states where

multiple nuclear power plants are located with
multiple owner companies, it is highly
recommended that the licensees coordinate

their efforts such that voluntary

communications with state/local officials are

c. For licensees that are in States where
multiple nuclear power plants are located and
multiple owner companies, it is highly
recommended that the licensees coordinate
their efforts and communicate with each

other. The initial briefing for the

consistent. State/local officials and the contents of a
voluntary communication should be
consistent.

OBIJECTIVE 2.2 VOLUNTARY OBJECTIVE 2.2 VOLUNTARY
COMMUNICATION COMMUNICATION

Make informal®* communication as soon as
practicable to appropriate state/local officials

and to other stakeholders as required by site

specific procedures with follow-up

notification to the NRC, as appropriate,
regarding new and/or significant on-site
leaks/spills into groundwater and on-site or
off-site water sample results exceeding the
criteria in the REMP as described in the
ODCM/ODAM, as appropriate.

*  Wherever indicated, see glossary

Make informal* communication as soon as
practicable to appropriate State/Local
officials, with follow-up notification to the
NRC, as appropriate, regarding significant*
on-site leaks/spills into ground water and on-
site or off-site water sample results exceeding
the criteria in the REMP as described in the
ODCM/ODAM.

*  wherever indicated, see glossary

NOTE: It is not expected that a voluntary

communication be generated when a

subsequent sample(s) is documented to be

from the same source/mechanism/event.

Documentation shall be created to show that

the subsequent samples were all part of the

same source/mechanism/event. The

documentation shall be available for

stakeholder review.

Acceptance Criteria

This guidance provides a threshold for
voluntary communication. Some states may
require different communication thresholds;

the licensee shall document any agreements

Acceptance Criteria:

This guidance provides a threshold for
voluntary communication. Some States may
require different communication thresholds;

the licensee shall document any agreements
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with state/local officials that differ from
Industry guidance.

a. Communication to the designated

state/local officials and other stakeholders as

required by site specific procedures shall be

made before the end of the next business day
if an inadvertent leak or spill to the
environment has or can potentially get into
the groundwater and exceeds any of the
following criteria:

i.  Ifaspill or leak exceeding 1 00 gallons

from a source containing licensed material.

ii. If the volume of a spill or leak cannot be
quantified but is likely to exceed 100 gallons
from a source containing licensed material.
iii. Any leak or spill, regardless of volume
or activity, deemed by the licensee to warrant

voluntary communication.

AND

iv. _The spill or leak. regardless of volume or
activity, occurs which cannot be completely
recaptured or remediated per Objective 1.4
within 24 hours of discovery of the event-i.e.,

if the spill or leak is recaptured or remediated
within 24 hours no communication is

required.

To determine whether a leak or spill would
trigger voluntary communication, Appendix A
provides a flowchart for the voluntary

communication protocol as it applies to leaks

or groundwater sample results.

with State/Local officials that differs from
Industry guidance.

a. Communication to the designated
State/Local officials shall be made before the
end of the next business day if an inadvertent
leak or spill to the environment has or can
potentially get into the ground water and

exceeds any of the following criteria:

1. If a spill or leak exceeding 100 gallons from

a source containing licensed material,

ii. If the volume of a spill or leak cannot be
quantified but is likely to exceed 100 gallons

from a source containing licensed material, or

iii. Any leak or spill, regardless of volume or
activity, deemed by the licensee to warrant

voluntary communication.

To determine whether a leak or spill would
trigger voluntary communication, consider
the clarification in the following three text

boxes in addition to 2.2.a i to iii above:
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LEAK OR SPILL: The "leak or spill"
represents an inadvertent event or
perturbation in a system or component's
performance. This event threshold is
intended to ensure that state/local officials
are made aware that there has been an event
of interest at the site and to keep them
apprised of the licensee's action to contain
and, as needed, remediate the event. "Leak
or spill" events that meet the criteria shall
be communicated regardless of whether or
not the on-site groundwater is, or could be

used as, a source of drinking water.

The quantity of liquid resulting from leaks
or spills of solid materials or waste or
steam leaks should be evaluated with

respect to 2.2.a.i-iv, inclusive.

LEAK OR SPILL: The “leak or spill”

represents an inadvertent event or
perturbation in a system or component’s
This threshold is

intended to ensure that State/Local officials

performance. event
are made aware that there has been an event
of interest at the site and to keep them
apprised of the licensee’s action to contain
and, as needed, remediate the event. “Leak
or spill” events that meet the criteria shall be
communicated regardless of whether or not
the on-site ground water is, or could be

used as, a source of drinking water.

The quantity of liquid resulting from leaks
or spills of solid materials or waste or steam
leaks should be evaluated with respect to

2.2.a.i to iii, inclusive.

SOURCE CONTAINING LICENSED
MATERIAL: A liquid, including steam, for
which a statistically valid positive result is
obtained when the sample is analyzed to
the following a priori lower limits of
detection (analytical sensitivity).

The analytical sensitivity for identifying a
source containing licensed material is, at a
minimum, the licensee's lower limits of
detection that are required for radioactive
liquid effluents for isotopes as specified in
the ODCM/ODAM.

SOURCE CONTAINING LICENSED
MATERIAL: A liquid, including steam, for
which a statistically valid positive result is
obtained when the sample is analyzed to the
following a priori lower limits of detection

(analytical sensitivity).

The analytical sensitivity for identifying a
source containing licensed material is, at a
minimum, the licensee’s lower limits of
detection that are required for radioactive
liquid effluents for all isotopes.

POTENTIAL TO REACH
GROUNDWATER

Spills or leaks with the potential to reach
groundwater:

POTENTIAL TO REACH GROUND
WATER

Spills or leaks with the potential to reach

ground water:
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»  Spill or leak directly onto native soil
or fill.

»  Spill or leak onto an artificial
surface—i.e., concrete or asphalt—if
the surface is cracked or the material
is porous or unsealed.

»  Spill or leak that is directed into

unlined or non-impervious ponds or

retention basins-i.c., water

hydrologically connected to

groundwater.
A spill or leak inside a building or
containment unit is generally unlikely to
reach groundwater, particularly if the
building or containment unit has a drain
and sump system. However, the sump and
drain system should be evaluated as part of

the SSC risk assessment.

NOTE: A spill or leak that is recaptured or
remediated per Objective 1.4 within 24

hours of discovery and that does not have

potential to reach groundwater does not

trigger the voluntary communication

protocol.

»  Spill or leak directly onto native soil
or fill,

»  Spill or leak onto an artificial surface
(i.e. concrete or asphalt) if the surface
is cracked or the material is porous or

unsealed,

»  Spill or leak that is directed into
unlined or non impervious ponds or
retention basins (i.e. water
hydrologically connected to ground

water).

A spill or leak inside a building or
containment unit is generally unlikely to
reach ground water, particularly if the
building or containment unit has a drain
and sump system. However, the sump and
drain system should be evaluated as part of

the SSC risk assessment.

A spill or leak to a semi-impermeable or
impermeable surface that is recaptured or
remediated per Objective 1.4 before the
close of the next business day does not

trigger the voluntary communication

protocol.

The licensee shall document any agreement
with state/local officials and other

stakeholders as required by site specific

procedures that differ from this industry

guidance as part of their record. Such

agreements or guidance provided by these

officials override the communication

guidance in this document but must be

documented and kept current for stakeholder

review.

The licensee shall document any agreement
with State/Local officials that differs from
this Industry guidance as part of their
record. For example, some states or local
authorities have indicated that they do not
wish leaks/spills to be included in the
voluntary communication protocol or that
the voluntary communication should be

completed in a shorter timeframe.

Appendix A provides a flowchart for the
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communication protocol as it applies to
leaks or spills or groundwater sample

results.

b.Communication with the designated

state/local officials and to other stakeholders

as required by site specific procedures shall

be made before the end of the next business

day for a confirmed water sample result:

i. Of off-site groundwater or surface water
that exceeds any of the REMP reporting
criteria for water as described in the
ODCM/ODAM.

1i. Of on-site surface water that is
hydrologically connected to groundwater, or
of groundwater that is or could be used as a

source of drinking water-either onsite or

downgradient from the site- that exceeds any

of the REMP reporting criteria for water as
described in the ODCM/ODAM.

The licensee shall document the basis for
concluding that the on-site groundwater is not
or would not be considered a source of
drinking water. Examples of a defensible
basis are documents from the regulatory
agency with jurisdiction over groundwater

use.

Appendix A provides a flowchart for the
communication protocol as it applies to

groundwater sample results.

b. Communication with the designated
State/Local officials shall be made before the
end of the next business day for a water

sample result

1. Of off-site ground water or surface water
that exceeds any of the REMP reporting
criteria for water as described in the
ODCM/ODAM, or

ii. Of on-site surface water, that is
hydrologically connected to ground water, or
ground water that is or could be used as a
source of drinking water, that exceeds any of
the REMP reporting criteria for water as
described in the ODCM/ODAM

The licensee shall document the basis for
concluding that the on-site ground water is
not or would not be considered a source of
drinking water. Examples of a defensible
basis are documents from the regulatory
agency with jurisdiction over ground water

use.

Appendix A provides a flowchart for the
communication protocol as it applies to

groundwater sample results.

c.  When communicating to the state/local

officials and to other stakeholders as required

by site specific procedures, be clear and

precise in quantifying the actual release

information as it applies to the appropriate

c. When communicating to the State/Local

officials, be clear and precise in quantifying
the actual release information as it applies to
the appropriate regulatory criteria (i.e. put it

in perspective). The following information
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regulatory criteria—i.e., put it in perspective.
The following information should be
provided as part of the informal
communication:

1. A statement that the communication is being
made as part of the NEI Groundwater
Protection Initiative

ii. The date and time of the spill, leak, or
sample result(s)

iii. Whether or not the spill has been
contained or the leak has been stopped

iv. If known, the location of the leak or spill
or water sample(s)

v. The source of the leak or spill, if known
vi. A list of the contaminant(s) and the
verified concentration(s)

vii. Description of the action(s) already taken
and a general description of future actions
viii. An estimate of the potential or bounding
annual dose to a member of the public, if
available at this time

ix. An estimated time/date to provide

additional information or follow-up

should be provided as part of the informal

communication;

i. A statement that the communication is
being made as part of the NEI Ground
Water Protection Initiative,

ii. The date and time of the spill, leak, or
sample result(s),

iii. Whether or not the spill has been
contained or the leak has been stopped,

iv. If known, the location of the leak or spill
or water sample(s),

v. The source of the leak or spill, if known,
vi. A list of the contaminant(s) and the
verified concentration(s),

vii. Description of the action(s) already taken
and a general description of future actions,
viii. An estimate of the potential or bounding
annual dose to a member of the public if
available at this time, and

iX. An estimated time/date to provide

additional information or follow-up.

d. Voluntary communication to state and/or

local officials and to other stakeholders as

required by site specific procedures may also
require NRC notification under 10 CFR
50.72 (b)(2)(xi). Licensees should perform

these notifications consistent with their

existing program.

e. Contact NEI by email to GRPGroundwate

rlssues(@nei.org as part of a voluntary

communication event as described in
Objective 2.2.

d. Voluntary communication to State and/or
Local officials may also require NRC
notification under 10 CFR 50.72(b)(2)(x1).
Licensees should perform these notifications

consistent with their existing program.

e. Contact NEI by email to
GW_Notice@nei.org as part of a voluntary
communication event as described in
Objective 2.2.

OBJECTIVE 2.3 THIRTY-DAY REPORTS

OBJECTIVE 2.3 THIRTY-DAY REPORTS

Submit a written 30-day report to the NRC for

Submit a written 30-day report to the NRC for
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any water sample result for on-site
groundwater that is or may be used as a
source of drinking water that exceeds any of
the criteria in the licensee's existing REMP as
described in the ODCM/ODAM for 30-day
reporting of off-site water sample results.
Copies of the written 30-day reports for both
on-site and off-site water samples shall also
be provided to the appropriate state/local

officials.

any water sample result for on-site ground
water that is or may be used as a source of
drinking water that exceeds any of the criteria
in the licensee’s existing REMP as described
in the ODCM/ODAM for 30-day reporting of
off-site water sample results. Copies of the
written 30-day reports for both on-site and
off-site water samples shall also be provided

to the appropriate State/Local officials.

NOTE: Some site ODCM's may state 31 days.

The 31-day report is acceptable for those

sites.

Acceptance Criteria
a. All groundwater samples taken for the

industry initiative shall be analyzed and

compared to the standards and limits
contained in the station's REMP as described
in the ODCM/ODAM. Pre-2006
ODCM/ODAM requirements specify a
written 30-day report to the NRC for REMP
sample results that exceed any of the REMP
reporting criteria. Under the initiative, a
written 30-day NRC report is also required
for on-site well sample results that exceed any
of the REMP reporting criteria and could
potentially reach the groundwater that is or
could be used in the future as a source of

drinking water, either onsite or downgradient

from the site. If the groundwater is not
currently used for drinking water but is
potable, each station should consider the
groundwater as a potential source of drinking
water—see Objective 2.2, Acceptance
Criterion b for documentation needed to
establish a defensible basis for determining

the beneficial use(s) of groundwater.

Acceptance Criteria

a. All ground water samples taken for the
Industry Initiative shall be analyzed and
compared to the standards and limits
contained in the station’s REMP as described
in the ODCM/ODAM. Pre-2006
ODCM/ODAM requirements specify a
written 30-day report to the NRC for REMP
sample results that exceed any of the REMP
reporting criteria. Under the Initiative, a
written 30-day NRC report is also required for
all on-site sample results that exceed any of
the REMP reporting criteria and could
potentially reach the ground water that is or
could be used in the future as a source of
drinking water. If the ground water is not
currently used for drinking water but is
potable, each station should consider the
ground water as a potential source of
drinking water (see objective 2.2 acceptance
criterion b for documentation needed to
establish a defensible basis for determining

the beneficial use(s) of ground water).
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The initial discovery of groundwater
contamination greater than the REMP
reporting criterion is the event documented in
a written 30-day report. It is not expected that
a written 30-day report will be generated each
time a subsequent sample(s) suspected to be
from the same "plume" identifies
concentrations greater than any of the REMP
criteria as described in the ODCM/ODAM.
The licensee should evaluate the need for
additional reports or communications based

on unexpected changes in conditions.

The initial discovery of ground water
contamination greater than the REMP
reporting criterion is the event documented in
a written 30-day report. It is not expected that
a written 30-day report will be generated each
time a subsequent sample(s) suspected to be
from the same “plume” identifies
concentrations greater than any of the REMP
criteria as described in the ODCM/ODAM.
The licensee should evaluate the need for
additional reports or communications based

on unexpected changes in conditions.

b. The 30-day special report should
include:

i. A statement that the report is being
submitted in support of the GPI

ii. A list of the contaminant(s) and the
verified concentration(s)

iii. Description of the action(s) taken

iv.  An estimate of the potential or bounding
annual dose to a Inember of the public

v.  Corrective action(s), if necessary, that
will be taken to reduce the projected annual
dose to a member of the public to less than
the limits in 10 CFR 50 Appendix I

c.  All written 30-day NRC repolls
generated under item 2.3.a are to be
concurrently forwarded to the designated

state/local officials.

b. The 30-day special report should include:

1. A statement that the report is being
submitted in support of the GPI,

ii. A list of the contaminant(s) and the verified
concentration(s),

iii. Description of the action(s) taken,

iv. An estimate of the potential or bounding
annual dose to a member of the public, and
v. Corrective action(s), if necessary, that will
be taken to reduce the projected annual dose
to a member of the public to less than the
limits in 10 CFR 50 Appendix 1.

c. All written 30-day NRC reports generated
under item 2.3.a are to be concurrently
forwarded to the designated Stat/ Local

officials.

OBJECTIVE 2.4 ANNUAL REPORTING

OBJECTIVE 2.4 ANNUAL REPORTING

Document on-site groundwater sample results

of licensed material and a description of any

new significant on-site leaks/spills into
groundwater for each calendar year in the
Annual Radiological Environmental
Operating Report (AREOR) for REMP and/or

Document all on-site ground water sample
results and a description of any significant
on-site leaks/spills into ground water for
each calendar year in the Annual Radiological
Environmental Operating Report (AREOR)
for REMP or the Annual Radioactive
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the Annual Radioactive Effluent Release
Report (ARERR) for the RETS as contained
in the appropriate reporting procedure,
beginning with the report for calendar year
2006.

Effluent Release Report (ARERR) for the
RETS as contained in the appropriate
reporting procedure, beginning with the report

for calendar year 2006.

Acceptance Criteria

a. For plants constructed after 2008,

appropriate procedures that require inclusion

of significant on-site leaks/spills into

groundwater and all on-site groundwater

results shall be developed and implemented

prior to initial receipt of nuclear fuel
NEI 08-08, "Generic FSAR Template

Guidance for Life-Cycle Minimization of

S€C

Contamination," December 2008.

Acceptance Criteria:

a. The appropriate changes to the
ODCM/ODAM or to the appropriate
procedures were expected to be completed
in a timeframe to support the 2007 report
of 2006 performance for plants that were
operating or decommissioning when the
GPI was adopted. For new plants,
appropriate procedures that require
inclusion of significant on-site leaks/spills
into ground water and all on-site ground
water results shall be developed and
implemented prior to initial receipt of

nuclear fuel.

b. Reporting of on-site groundwater sample
results shall be as follows:

1. Groundwater sample results that are taken
in support of the GPI but are not part of the

REMP program
during the investigatory phase of the Action

e. g., samples obtained

Plan circa year 2006-are reported in the
ARERR required by 10 CFR 50.36a (a)(2).

ii. Once the long-term monitoring sample
points have been established per Objective
1.3, Acceptance Criterion d, the results are
reported in the AREOR for those sample
points that are included in the REMP as
described in the ODCM/ODAM. The sample
results for those long-term monitoring sample

points that are not included in REMP are

b. Reporting of on-site ground water sample

results shall be as follows:

1. Ground water sample results that are taken
in support of the GPI but are not part of the
REMP program (e.g. samples obtained during
the investigatory phase of the Action Plan
circa year 2006) are reported in the ARERR
required by 10 CFR 50.36a (a)(2).

ii. Once the longterm monitoring sample
points have been established per Objective
1.3, acceptance criterion d, the results are
reported in the AREOR for those sample
points that are included in the REMP as
described in the ODCM/ODAM. The sample
results for those longterm monitoring sample

points that are not included in REMP are
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reported in the ARERR.

reported in the ARERR.

c. Inaddition to 2.4.b, voluntary

communications, if any are made, shall be

included in an annual report as follows:

i. A description of all spills or leaks that
were communicated per Objective 2.2,
Acceptance Criterion a shall be included in
the ARERR and/or AREOR.

ii. All on-site or off-site groundwater sample
results that exceeded the REMP reporting
thresholds as described in the ODCM/ODAM

that were communicated per Objective 2.2,

Acceptance Criterion b shall be included in
either the ARERR and/or in the AREOR.

c. In addition to 2.4.b, voluntary
communications shall be included in an

annual report as follows:

1. A description of all spills or leaks that were

communicated per Objective 2.2 acceptance
criterion a shall be included in the ARERR X

ii. All on-site or off-site ground water
sample results that exceeded the REMP
reporting thresholds as described in the
ODCM/ODAM that were communicated per
Objective 2.2 acceptance criterion b shall be
included in either the ARERR and/or in the
AREOR.
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PROGRAM OVERSIGHT

PROGRAM OVERSIGHT

ACTION 3 PERFORM PROGRAM
OVERSIGHT TO ENSURE EFFECTIVE
IMPLEMENTATION OF THE GPI
PROGRAM

ACTION 3 Perform program oversight to
ensure effective implementation of the GPI

program

OBJECTIVE 3.1 PROGRAM SELF-
ASESSMENT AND REVIEW
Maintain active oversight of the GPI

program-see Appendix B.

OBJECTIVE 3.1
ASESSMENT
Perform a self-assessment of the GPI

PROGRAM SELF-

program (see Appendix B).

Acceptance Criteria

a. An independent, knowledgeable
individual(s) shall perform an initial self-
assessment within one year after initial
criticality-this step only applies to units that
begin operation after 01/01/2020.

b.A programmatic assessment of the GPI

program shall be performed periodically at

least once every 5 years after initial self-

assessment. Programmatic assessments

should be maintained according to the records

management program.

c.The programmatic assessment, at a

minimum, shall include evaluating the

implementation of all the objectives identified

in this document and be documented

consistent with applicable station procedures
and programs.

Acceptance Criteria

a. An independent, knowledgeable
individual(s) shall perform the initial self-
assessment within one year of
implementation. For existing plants, this
means no later than December 31, 2008;
for new plants this means within one year

after initial criticality.

b. Perform periodic self-assessment of the
GPI program at least once every 5 years

after initial self-assessment.

¢. The self-assessment, at a minimum, shall
include evaluating implementation of all of

the objectives identified in this document.

d. The self-assessment shall be documented
consistent with applicable station

procedures and programs.

OBJECTIVE 3.2 REVIEW THE
PROGRAM UNDER THE AUSPICES OF
NEI

Conduct a review of the GPI program,
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including at a minimum the licensee’s self-

assessments, under the auspices of NEI.

Acceptance Criteria:

a. An independent, knowledgeable
individual(s) shall perform the initial
review within one year of the initial self-
assessment performed per Objective 3.1.a
above.

b. Periodic review of the GPI program
should be performed every 5 years,
subsequent to the license’s periodic self-
assessment performed per Objective 3.1.b.
above.

GLOSSARY

GLOSSARY

AREOR means the Annual Radiological
Environmental Operating Report -
summarizes the results of the REMP to the
NRC.

AREOR means the Annual Radiological
Environmental Operating Report —
summarizes the results of the REMP to the
NRC.

ARERR means the Annual Radioactive
Effluent Release Report as required by 10
CFR 50.36a (a)(2) - summarizes the releases
of liquid, airborne and solid wastes from the
facility and provides the calculated doses

attributable to those releases.

ARERR means the Annual Radioactive
Effluent Release Report as required by 10
CFR 50.36a (a)(2) — summarizes the releases
of liquid, airborne, and solid wastes from the
facility and provides the calculated doses

attributable to those releases.

Credible mechanism for the licensed material

to reach groundwater is considered one

wherein the failure of a single barrier between

the SSC and the environment that could result

in inadvertent or unintentional contamination

of groundwater or native soil.

Groundwater as used in the GPI means any
subsurface water, whether in the unsaturated
or vadose zone, or in the saturated zone of the

earth.

Ground water as used in the GPI, means any
subsurface water, whether in the unsaturated
or vadose zone, or in the saturated zone of the

earth.

Informal (communication) means a

communication, typically by telephone,

Informal (communication) means a

communication, typically by telephone,
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between licensee personnel and the state/local
officials. Subsequent notification of the NRC
under 10 CFR 50.72 should be performed

consistent with station policy.

between licensee personnel and the
State/Local officials. Subsequent notification
of the NRC under 10 CFR 50.72 should be

performed consistent with station policy.

Licensed material—from 10 CFR 20.1003—
means source material, special nuclear
material, or bypr?duct material received,
possessed, used, transferred or disposed of
under a general or specific license issued by

the Commission.

Licensed material (from 10 CFR 20.1003)
means source material, special nuclear
material, or byproduct material received,
possessed, used, transferred or disposed of
under a general or specific license issued by

the Commission.

ODCM/ODAM means the Offsite Dose
Calculation Manual or Offsite Dose
Assessment Manual or equivalent document.
The licensee's manual required by Technical
Specification that contains the dose
assessment methodology and radiological

effluent technical specifications.

ODCM/ODAM means the Offsite Dose
Calculation Manual or Offsite Dose
Assessment Manual or equivalent document.
The licensee’s manual required by Technical
Specification that contains the dose
assessment methodology and radiological

effluent technical specifications.

REMP means the Radiological Environmental
Monitoring Program specified by the
ODCM/ODAM that provides measurements
of radiation and of radioactive materials in
those exposure pathways and for those
radionuclides which lead to the highest
potential radiation exposures of individuals

resulting from the station operation.

REMP means the Radiological Environmental
Monitoring Program specified by the
ODCM/ODAM that provides measurements
of radiation and of radioactive materials in
those exposure pathways and for those
radionuclides, which lead to the highest
potential radiation exposures of individuals

resulting from the station operation.

RETS means the Radiological Effluent
Technical Specifications required to control
the release of radioactive liquids and airborne
materials from the site. Standard radiological

effluent technical specifications are found in
NUREG CR-1301.

RETS means the Radiological Effluent
Technical Specifications required to control
the release of radioactive liquids and airborne
materials from the site. Standard radiological

effluent technical specifications are found in
NUREG CR-1301.

Significant (leak or spill) means an item or
incident that is of interest to the public or
stakeholders. It does not imply or refer to
regulatory terminology nor is it intended to
indicate that the leak or spill has public health
and safety or environmental protection

consequences.

Significant (leak or spill) means an item or
incident that is of interest to the public or
stakeholders. It does not imply or refer to
regulatory terminology nor is it intended to
indicate that the leak or spill has public health
and safety or environmental protection

consequences.
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Voluntary as used in the GPI means not

required by statute or regulation.

Voluntary as used in the GPI, means not

required by statute or regulation.

Verbs "may," "shall," "should," "will," and
"would" have the meanings commonly used
in the nuclear power industry—see ANSI
N42.14-1999. "Shall" denotes a requirement;
"should" denotes a recommendation; "may"

denotes permission.

Verbs “may”, “shall”, “should”, “will”, and
“would” have the meanings commonly used
in the nuclear power industry (see ANSI
N42.14-1999). "Shall" denotes a requirement;
"should" denotes a recommendation; "may"

denotes permission.
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NEI 07-07 Rev 1
March 2019
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August 2007

ATTACHMENT 1
Nuclear Energy Institute Industry Initiative on

Groundwater Protection May 2006

ATTACHMENT 1
Nuclear Energy Institute Industry Initiative on
Ground Water Protection May 2006

Objectives:

Objectives:

I. Improve management of situations involving

inadvertent radiological releases that get into

groundwater.

2. Enhance trust and confidence on the part of

local communities, states, the NRC, and the

public in the nuclear industry's commitment to
a high standard of public radiation safety and

protection of the environment.

1.Improve management of situations involving
inadvertent radiological releases that get into
ground water.

2.Enhance trust and confidence on the part of
local communities, States, the NRC, and the
public in the nuclear industry’s commitment to a
high standard of public radiation safety and

protection of the environment.

Actions:
By July 31, 2006, each member company
operating or decommissioning a nuclear power

plant will:

Actions:
By July 31, 2006, each member company
operating or decommissioning a nuclear power

plant will:

1.

plan(s) to help assure timely detection and

Put in place a company/site-specific action

effective response to situations involving
inadvertent radiological releases in
groundwater to prevent migration of licensed
radioactive material offsite and quantify

impacts on decommissioning.

2.

Radiological Environmental Monitoring

Expand the scope of the licensee's existing

Program (REMP) reporting requirements to
include additional voluntary formal and

informal reporting as follows:

2.1 Document all onsite groundwater sample
results and a description of any significant
onsite leaks/spills into groundwater for each
calendar year in the Annual REMP Report,

beginning with the report covering the calendar

1.

plan(s) to help assure timely detection and

Put in place a company/site-specific action

effective response to situations involving
inadvertent radiological releases in ground
water to prevent migration of licensed
radioactive material offsite and quantify impacts

on decommissioning.

2.

Radiological Environmental Monitoring

Expand the scope of the licensee’s existing

Program (REMP) reporting requirements to
include additional voluntary formal and informal

reporting as follows:

2.1 Document all onsite ground water sample
results and a description of any significant onsite
leaks/spills into ground water for each calendar

year in the Annual REMP Report, beginning

with the report covering the calendar year 2006;
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year 2006.

2.2 Submit a 30-day report to the NRC for

any water sample result for on-site groundwater

that is or may be used as a source of drinking
water that exceeds the criteria in the licensee's
existing REMP for 30-day reporting of off-site
water

sample results. Copies of 30-day reports for
both onsite and offsite water samples will also

be provided to the appropriate state agency.

2.3 Make informal notification as soon as
practicable to appropriate state/local officials
with follow-up notification to the NRC, as
appropriate, regarding significant on-site
leaks/spills into groundwater-see Item 2.1 and

on-site or off-site water sample results

exceeding the criteria in the REMP-see Item
2.2

2.2 Submit a 30-day report to the NRC for any
water sample result for gnsite ground water that
is or may be used as a source of drinking water
that exceeds the criteria in the licensee’s existing
REMP for 30-day reporting of offsite water
sample results. Copies of 30-day reports for both
onsite and offsite water samples will also be

provided to the appropriate State agency; and

2.3 Make informal notification as soon as
practicable to appropriate State/Local officials,
with follow-up notification to the NRC, as
appropriate, regarding significant onsite
leaks/spills into ground water (see Item 2.1)
and onsite or offsite water sample results
exceeding the criteria in the REMP (see Item
2.2).

ATTACHMENT 2
FREQUENTLY ASKED QUESTIONS

ATTACHMENT 2

FREQUENTLY ASKED QUESTIONS

1) Q: Does the commitment to "develop and
implement a site-specific/company groundwater
protection program" specifically include a
commitment to drill more monitoring wells,
modify plant systems, structures, or

components, etc.?

1) Q: Does the commitment to “develop and
implement a site-specific/company ground
water protection program” specifically include
a commitment to drill more monitoring wells,
modify plant systems, structures, or

components, etc?

A: No. Companies are expected to complete an
evaluation of the specific situation at each site
and identify and schedule needed improvements
to meet the objective of "help[ing] assure timely
detection and effective response to situations
involving inadvertent radiological releases to

groundwater to prevent migration of licensed

A: No. Companies are expected to complete an
evaluation of the specific situation at each site
and identify and schedule needed improvements
to meet the objective of “help[ing] assure timely
detection and effective response to situations
involving inadvertent radiological releases to

ground water to prevent migration of licensed
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radioactive material off-site and minimize the
impacts on decommissioning." The scope of the
needed improvements will largely depend on
site-specific conditions, e.g., the history of leaks
or spills and the extent and quality of current
programs for detecting leaks and monitoring on-

site groundwater. The on-site groundwater

monitoring program, including groundwater

monitoring well purpose and location should be

based on the Conceptual Site Model. The

evaluation should be periodically reassessed.

radioactive material off-site and minimize the
impacts on decommissioning.” The scope of the
needed improvements will largely depend on
site-specific conditions, e.g., the history of leaks
or spills and the extent and quality of current
programs for detecting leaks and monitoring on-
site ground water. The evaluation should be

periodically reassessed.

2) Q: How does the voluntary communication
protocol under Action 2 relate to reporting

requirements in effect before 2006?

2) Q: How does the voluntary communication
protocol under Action 2 relate to reporting

requirements in effect before 2006?

A: Every licensee already has certain reporting
requirements specified in their license, i.e., in
the RETS, REMP, or ODCM/ODAM, although
these criteria may vary somewhat from site to
site. 10 CFR Parts 20 and 50 also contain
relevant reporting requirements that apply to all
licensees. In addition, some licensees may have
reporting requirements or commitments that
involve state or local agencies and officials. The
voluntary communication protocol is intended
to supplement the existing body of reporting
requirements at each site in order to assure that
all sites, at a minimum, consistently inform
appropriate state and local officials, and the
NRC as appropriate, regarding conditions and
occurrences related to inadvertent radiological

releases to the groundwater at the site.

A: Every licensee already has certain reporting
requirements specified in their license, i.e., in
the RETS, REMP, or ODCM/ODAM, although
these criteria may vary somewhat from site to
site. 10 CFR Parts 20 and 50 also contain
relevant reporting requirements that apply to all
licensees. In addition, some licensees may have
reporting requirements or commitments that
involve State or local agencies and officials.
The voluntary communication protocol is
intended to supplement the existing body of
reporting requirements at each site in order to
assure that all sites, at a minimum, consistently
inform appropriate State and local officials, and
the NRC as appropriate, regarding conditions
and occurrences related to inadvertent
radiological releases to the ground water at the

site.

3) Q: What is meant by "substantial on-site
construction" or "substantial disturbance of site
property" in Acceptance Criterion d to Objective
1.1?

3) What is meant by “substantial on-site
construction” or “substantial disturbance of site
property” in acceptance criterion d to
Objective 1.1?

A: "Substantial" refers to the likelihood that the

construction or disturbance has affected the

A: “Substantial” refers to the likelihood that the

construction or disturbance has affected the
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subsurface flow of groundwater e.g.. major

paving projects, constructions of an ISFSI. or

new buildings, etc. Licensees at new plants

should, for example, review their pre-licensing
characterization of hydrology and geology for
changes that result from construction of

buildings and structures or compaction of soil.

subsurface flow of ground water. Licensees at
new plants should, for example, review their
pre-licensing characterization of hydrology and
geology for changes that result from
construction of buildings and structures or

compaction of soil.

4)  Q: What is meant by "periodic review" in
Objectives [.1to 1.3?

A: "Periodic" is intended to give each licensee

the ability to base the frequency of the reviews

on site specific factors that are supported by the

conceptual site model, operating status i.e., new

plant, operating facility or decommissioning-

and SSC risk ranking. The time period between

reviews should be based on site specific

conditions and not exceed 5 years.

5)  Q: How does the "periodic review" apply

to plants that are in the process of or have

completed decommissioning activities?

A: It is recommended that consistent with FAQ

4, each of the licensees shall evaluate and
update the CSM. SSC priority index, and long

term groundwater monitoring program to

incorporate changes in site conditions and
optimize the GWPP to ensure that Action 1

objectives are met in an efficient and cost

effective manner.

6) Q: What is meant by Conceptual Site
Model or Site Conceptual Model, which are

interchangeable?

A: According to the Electric Power Research
Institute (EPRI), "A Site Conceptual Model

integrates available information regarding

contaminants of concern, plant SSCs, historical

and potentially on-going inadvertent releases,

and site hydrogeology to form a unifying

hypothesis explaining the observed ground
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contaminant distribution, source areas, transport

pathways, contaminant fate and transport in the

environment, and risk to receptors. 1"

OR

The America Society for Testing and Materials

defines the site conceptual model or conceptual

site model as a "written or pictorial

representation of an environmental system and

the biological, physical, and chemical processes

that determine the transport of contaminants

from sources through the environmental media

to environmental receptors in the system.2,

7) _ Q: Objective 1.6.a states, "Establish written

procedures outlining the commitments made in

regulatory documents such as the Post-

Shutdown Decommissioning Activities Report
(PSDAR) and License Termination Plan (LTP).

Establish/change groundwater related

procedures accordingly." When should these

procedures be developed?

A: Based upon operational experience, it is

recommended that the revisions to the

groundwater program, monitoring well network

and procedures be in place shortly after

shutdown. This could result in the development

of the procedures beginning before shutdown-

e.g.. could start when the shutdown date is

known or suspected.
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APPENDIX A
COMMUNICATION PROTOCOL FOR LEAK/SPILL AND GROUNDWATER SAMPLE RESULTS

GROUNDWATER OR
LEAK/SPILL
Inadvertont event SURFACE SAMPLE
nadvertent event or | g EVENT > CONNECTED TO
perturbation S
GROUNDWATER
22a
T 22b

R 2

unknown volume
but likely >100 gal

any leak/spill
deemed to warrant

volume > 100 gal

22ai B communication
22aii 2.2 aiii Offsite sax_nple Onsite sample
22bi 22bii
No
Yes
Yes
v
SOURCE OF LICENSED MATERIAL: No Groundwater used
statistically valid positive result ‘ No NO VOLUNTARY 4 as drinking water
>a priori RETS LLD (2007) > COMMUNICATION ‘— source
>a priori site LLD required for liquid effluents ‘ REQUIRED*
(2019)
Yes Yes
No >0ODCM reporting
No —p threshold for
POTENTIAL TO REMP samples
REACH GROUND
WATER: Yes Yes
reaches native soil or
unsealed surface OR is not
remediated before close of
business next day PERFORM VOLUNTARY
COMMUNICATIONS
PERFORM —
VOLUNTARY GENERATE SXd SPECIAL
COMMUNICATIONS ay
INCLUDE EVENT IN 4 REPORT 2.3
* NOTE: ALL ON-SITE GROUNDWATER SAMPJE RESULTS ARERR*
INCLUDED IN ARERR OR AREOR 2.4 b > 24¢




APPENDIX B
SELF ASSESSMENT CHECKLIST
OBJECTIVE 3.1

Plant or Utility Being Reviewed:

Date of Review

Reviewers:
NEI 0707, Rev 1 NEI 0707 (Final)
March 2019 August 2007
Guideline Objective/Acceptance Criteria Guideline Objective/Acceptance Criteria
Section Section
1.1 Ensure that the site characterization of geology and hydrology | 1.1 Ensure that the site characterization of geology and hydrology

provides an understanding of predominant groundwater
gradients based upon current site conditions. This

characterization is the basis for the CSM.

provides an understanding of predominant ground water

gradients based upon current site conditions.

hydrogeologic studies. As a minimum, reviews should be

performed whenever any of the following occurs:

® Substantial on-site construction

l.1.a Perform hydrogeologic and geologic studies to determine I.1.a | Perform hydrogeologic and geologic studies to determine
predominant groundwater flow characteristics and gradients. predominant ground water flow characteristics and gradients.

1.1.b As appropriate, review existing hydrogeologic and geologic 1.1.b | As appropriate, review existing hydrogeologic and geologic
studies, historical environmental studies, and permit or license studies, historical environmental studies, and permit or license
related reports. related reports

I.1.c Identify potential pathways for groundwater migration from I.1.c | Identify potential pathways for ground water migration from
on-site locations to off-site locations through groundwater. on-site locations to off-site locations through ground water.

1.1.d Establish the frequency for periodic reviews of site 1.1.d | Establish the frequency for periodic reviews of site

hydrogeologic studies.*
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® Substantial disturbance of site property

® Substantial changes in on-site or nearby off-site use of

water

Substantial changes in on-site or nearby off-site pumping rates

of groundwater

l.1.e As appropriate, update the CSM and the site's Final Safety 1.1.e | As appropriate, update the Final Safety Analysis Report with
Analysis Report with changes to the hydrology and/or changes to the hydrology and/or geology.
geology.

1.2 Identify site risk based on plant design and work practices.* 1.2 Identify site risk based on plant design and work practices*

1.2.1 Evaluate all systems, structures, or components (SSCs) that 1.2.a | Identify each SSC and work practice that involves or could
contain or could contain licensed material and for which there reasonably be expected to involve licensed material and for
is a credible mechanism for the licensed material to reach which there is a credible mechanism for the licensed material to
groundwater. reach ground water.* GE{{ 2019 1.2.2.b YA E)

1.2.2 Evaluate work practices that involve licensed material and for | 1.2.b | Identify existing leak detection methods for each SSC and work
which there is a credible mechanism for the licensed material practice that involves or could involve licensed material and for
to reach groundwater. which there is a credible potential for inadvertent releases to

ground water.*
(G 2019 1.2.2.0b BIAE)

1.2.2.a | Identify each SSC that involves or could reasonably be
expected to involve licensed material and for which there is a
credible mechanism for the licensed material to reach
groundwater. Examples of SSCs of interest include: refueling
water storage tanks, spent fuel pools, spent fuel pool leak
detection systems, outdoor tanks, outdoor storage of
contaminated equipment, buried piping, retention ponds or 1.2.c | Identify potential enhancements to leak detection systems or

basins or reservoirs, lines carrying steam.
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1.2.2b

Identify existing leak detection methods for each SSC that
involves or could involve licensed material and for which
there is a credible potential for inadvertent releases to

groundwater. These may include groundwater monitoring,

operator rounds, engineering walk-downs or inspections, leak-

detection systems, or periodic integrity testing.

G 2007 1.2.b FIPZE)

1.2d

Identify potential enhancements to prevent spills or leaks

from reaching ground water.*

1.2.2.c

Identify work practices that include actions taken by

individuals during maintenance, operational, or support

activities, which could result in or prevent a spill or leak of a

source material that has a credible mechanism for release to

groundwater.

1.2.2d

Evaluate for potential enhancements to leak detection systems

or programs. These may include additional or increased

frequency of rounds or walk-downs or inspections, or integrity

testing.

1.2.e

Identify the mechanism or site process for tracking corrective
actions. (2019 1.2.2.f NE—F)

1.2.2.e

Evaluate potential enhancements to prevent spills or leaks

from reaching groundwater. These may include resealing or

paving surfaces, installing spill containment measures,

performing preventative maintenance or surveillance activities

to minimize the potential for inadvertent releases of licensed

materials due to equipment failure.

1.2.f

Establish long term programs to perform preventative
maintenance or surveillance activities to minimize the
potential for inadvertent releases of licensed materials due to

equipment failure.

1.2.2.f

Identify the mechanism or site process for tracking corrective
actions. (2007 1.2.e IZE—&)

1.2.2.¢g

Establish the frequency for periodic reviews of SSCs and

1.2.g

Establish the frequency for periodic reviews of SSCs and
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work practices.

work practices.

1.3 Establish an on-site groundwater monitoring program to 1.3 Establish an on-site ground water monitoring program to ensure
ensure timely detection of inadvertent radiological releases to timely detection of inadvertent radiological releases to ground
groundwater. water.

1.3.a Using the hydrology and geology studies developed under 1.3.a | Using the hydrology and geology studies developed under
Objective 1.1, consider placement of groundwater monitoring Objective 1.1, consider placement of ground water monitoring
wells downgradient from the plant but within the boundary wells downgradient from the plant but within the boundary
defined by the site license. Wells should be placed to ensure defined by the site license.
groundwater migration pathways are monitored.

1.3.b Groundwater monitoring wells should be placed as closeas | 1.3.b | Consider, as appropriate, placing sentinel wells closer to SSCs
practical to SSCs that have the highest potential for that have the highest potential for inadvertent releases that could
inadvertent releases that could reach groundwater or SSCs reach ground water or SSCs where leak detection capability is
where other means of leak detection capability is limited. limited.

1.3.c Establish sampling and analysis protocols, including 1.3.c | Establish sampling and analysis protocols, including analytical
analytical sensitivity requirements and quality sensitivity requirements, for ground water and soil.*
assurance/quality control processes for groundwater and soil,
where applicable. Consider the potential for detectible levels
of licensed material resulting from planned releases of liquids
and/or airborne materials.

1.3.d Establish a formal, written program for long-term 1.3.d | Establish a formal, written program for longterm ground water
groundwater monitoring. For those groundwater monitoring monitoring.*
locations that are also included in the REMP, revise the site's
ODCM/ODAM and ensure the distinction between the
programs is clear.

1.3.e Periodically review existing station or contract lab(s) 1.3.e | Periodically review existing station or contract lab(s) analytical

analytical capabilities. An important consideration is the

capabilities.*
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analytical protocols and times needed to obtain results.

1.3.f Establish a long-term program for preventative maintenance 1.3.f | Establish a longterm program for preventative maintenance of
of groundwater wells. ground water wells.

13.g Establish the frequency for periodic review of the 1.3.g | Establish the frequency for periodic review of the ground water
groundwater monitoring program. monitoring program.

1.4 Establish a remediation protocol to prevent migration of 1.4 Establish a remediation protocol to prevent migration of licensed
licensed material off-site and to minimize decommissioning material off-site and to minimize decommissioning impacts
impacts.

1.4.a Establish written procedures outlining the decision making 1.4.a | Establish written procedures outlining the decision making
process for remediation of leaks and spills or other instances process for remediation of leaks and spills or other instances of
of inadvertent releases. This process is site specific and shall inadvertent releases. This process is site specific and shall
consider migration pathways. consider migration pathways

1.4.b | Evaluate the potential for detectible levels of licensed
material resulting from planned releases of liquids and/or
airborne materials.

1.4b Evaluate and document, as appropriate, decommissioning 1.4.c | Evaluate and document, as appropriate, decommissioning
impacts resulting from remediation activities or the absence impacts resulting from remediation activities or the absence
thereof. thereof.

1.5 Ensure that records of leaks, spills, and remediation efforts are | 1.5 Ensure that records of leaks, spills, remediation efforts are
retained and retrievable to meet the requirements of 10 CFR retained and retrievable to meet the requirements of 10 CFR
50.75(g). 50.75(g).

1.5.a Establish a record keeping program to meet the requirements | 1.5.a | Establish a record keeping program to meet the requirements of

of 10 CFR 50.75(9). Note that these records are used to

determine an area's classification for purposes of performing

surveys-see NRC Regulatory Issue Summary 2002-02,

"Lessons Learned Related to Recently Submitted

10 CFR 50.75(g)
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Decommissioning Plans and License Termination Plans.»

1.6

Decommissioning/SAFSTOR Impacts

1.6.a

Establish written procedures outlining the commitments made

in the Post-Shutdown Decommissioning Activities Report

(PSDAR). Establish/change groundwater related procedures
accordingly

1.6.b

As site conditions/processes are planned and/or changed:

1. Evaluate the impact of how actions could impact

groundwater protection.

2. Assess the system, structure and components (SSC) and

Work Practice Risk Assessments to reflect current

conditions.

3. Assess the CSM to reflect current conditions.

4.  Assess the groundwater monitoring program to reflect

changes in the SSC and Work Practice Risk Assessments

and any changes in the CSM-e.g.. sampling frequency

and number of sample wells.

1.6.c

Verify that appropriate elements of groundwater protection are

evaluated and maintained until radiological I remediation of

the site is complete, including the monitoring and remediation

of any identified groundwater contamination above drinking

water standards.

2.1

During the initial development of the GPI. each licensee

conducted periodic briefings of their site-specific GPI

2.1

Each licensee should conduct initial and periodic briefings of
their site specific GPI program with the designated State/Local

129




program with the designated state/local officials. This initial
briefing will be performed by sites that begin operation after
01/01/2020.

officials

2.1.a The licensee should discuss 1) The background or industry 2.1.a | The licensee should discuss i) The background or industry events
events that led to the GPI; ii) If there is additional information that led to the GPI ii) If there is additional information that the
that the state/local officials need to better understand the issue State/Local officials need to better understand the issue or place
or place it in perspective for their constituents; iii) "How" the it in perspective for their constituents iii) “How” the State/Local
state/local officials will use or distribute the information. officials will use or distribute the information

2.1b Licensees should consider including additional information or | 2.1.b | Licensees should consider including additional information or
updates on groundwater protection in periodic discussions updates on ground water protection in periodic discussions with
with state/local officials. State/Local officials

2.1.c For licensees that are in states where multiple nuclear power | 2.1.c | For licensees that are in States where multiple nuclear power
plants are located and multiple owner companies, it is highly plants are located and multiple owner companies, it is highly
recommended that the licensees coordinate their efforts and recommended that the licensees coordinate their efforts and
communicate with each other. The initial briefing for the communicate with each other. The initial briefing for the
state/local officials and the contents of a voluntary State/local officials and the contents of a voluntary
communication should be consistent. communication should be consistent.

2.2 Make informal communication as soon as practicable to 2.2 Make informal communication as soon as practicable to
appropriate state/local officials, with follow-up notifications appropriate State/Local officials, with follow-up notifications to
to the NRC, as appropriate, regarding significant "on-site the NRC, as appropriate, regarding significant "on-site
leaks/spills into groundwater and on-site or off-site water leaks/spills into ground water and on-site or off-site water
sample results exceeding the criteria in the REMP as sample results exceeding the criteria in the REMP as described in
described in the OCDM/ODAM. * the OCDM/ODAM.*

22.a Communication with the designated state/local officials shall | 2.2.a | Communication with the designated State/Local officials shall

be made before the end of the next business day if an

inadvertent leak or spill to the environment has or can

be made before the end of the next business day if an inadvertent

leak or spill to the environment has or can potentially get into
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potentially get into groundwater and exceeds any of the
following criteria: i) If a spill or leak exceeding 100 gallons
from a source containing licensed material; ii) If the volume
of a spill or leak cannot be quantified, but is likely to exceed
100 gallons_from a source containing licensed material; iii)
Any leak or spill, regardless of volume or activity, deemed by
the licensee to warrant voluntary communication. AND The

spill or leak, regardless of volume or activity, occurs which

cannot be completely recaptured or remediated per Objective

1.4 within 24 hours of discovery of the event.

groundwater and exceeds any of the following criteria: 1) If a
spill or leak exceeding 100 gallons from a source containing
licensed material; ii) If the volume of a spill or leak cannot be
quantified, but is likely to exceed 100 gallons, from a source
containing licensed material, or iii) Any leak of spill, regardless
of volume or activity, deemed by the licensee to warrant

voluntary communication. *

2.2b Communication with the designated state/local officials shall | 2.2.b | Communication with the designated State/Local officials shall
be made before the end of the next business day for a water be made before the end of the next business day for a water
sample result: (i) Of off-site groundwater or surface water that sample result (i) of off-site ground water or surface water that
exceeds any of the REMP reporting criteria for water as exceeds any of the REMP reporting criteria for water as
described in the ODCM/ODAM; (ii) Of on-site surface water described in the ODCM/ODAM, or (ii) of on-site surface water,
that is hydrologically connected to groundwater or that is hydrologically connected to ground water, or ground
groundwater that is or could be used as a source of drinking water that is or could be used as a source of drinking water,
water-either onsite or downgradient from the site-that exceeds exceed any of the REMP reporting criteria for water as described
any of the REMP reporting criteria for water as described in in the ODCM/ODA
the ODCM/ODAM.

22.c When communicating to the state/local officials, be clear and | 2.2.c | When communicating to the State/Local officials, be clear and
precise in quantifying the actual release information as it precise in quantifying the actual release information as it applies
applies to the appropriate regulatory criteria. to the appropriate regulatory criteria. *

2.2d Voluntary communication to state and/or local officials may 2.2.d | Voluntary communication to State and/or Local officials may

also require NRC notification under 10 CFR
50. 72(b)(2)(xi1). Licensees should perform these notifications

also require NRC notification under 10 CFR 50.72(b)(2)(x1).

Licensees should perform these notifications consistent with their
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consistent with their existing program.

existing program

22.e Contact NEI by email to GRPGroundwaterlssues(@.nei.orq as | 2.2.e | Contact NEI by email to GW_Notice@nei.org as part of a
part of a voluntary communication event. voluntary communication event

23 Submit a written 30-day report to the NRC for any water 23 Submit a written 30-day report to the NRC for any water sample
sample result for on-site groundwater that is or may be used as result for on-site ground water that is or may be used as a
a source of drinking water that exceeds any of the criteria in source of drinking water that exceeds any of the criteria in the
the licensee's existing REMP/ODCM for 30-day reporting of licensee’s existing REMP/ODCM for 30-day reporting of off-site
oftf-site water sample results. Copies of the written 30-day water sample results. Copies of the written 30-day reports for
reports for both on-site and off-site water samples shall also both on-site and off-site water samples shall also be provided to
be provided to the appropriate state/local officials. the appropriate State/Local officials.

23.a All groundwater samples taken for the Industry Initiative shall | 2.3.a | All ground water samples taken for the Industry Initiative shall
be analyzed and compared to the standards and limits be analyzed and compared to the standards and limits contained
contained in the station's REMP as described in the in the station’s REMP as described in the ODCM/ODAM*
ODCM/ODAM.

23b The 30-day special report should include the items listedin | 2.3.b | The 30-day special report should include the items listed*
Acceptance Criteria 2.3.b

23.c All written 30-day NRC reports generated under item 2.3.a are | 2.3.c | All written 30-day NRC reports generated under item 2.3.a are to
to be concurrently forwarded to the designated state/local be concurrently forwarded to the designated State/Local officials
officials.

24 Document on-site groundwater sample results_of licensed 24 Document all on-site ground water sample results and a

material and a description of any significant on-site
leaks/spills into groundwater for each calendar year in the
Annual Radiological Environmental Operating Report
(AREOR) for REMP or the Annual Radioactive Effluent
Release Report (ARERR) for the RETS as contained in the

appropriate Site reporting procedure, beginning with the

description of any significant on-site leaks/spills into ground
water for each calendar year in the Annual Radiological
Environmental Operating Report (AREOR) for REMP or the
Annual Radioactive Effluent Release Report (ARERR) for the
RETS as contained in the appropriate Site reporting procedure,

beginning with the report for calendar year 2006.
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report for calendar year 2006.

24.a For plants constructed after 2008 appropriate procedures that | 2.4.a | Complete appropriate changes to the ODCM/ODAM or to
require inclusion of significant on-site leaks/spills into the appropriate procedures to support the 2007 report. For
groundwater and all on-site groundwater results shall be new plants, appropriate procedures that require inclusion of
developed and implemented prior to initial receipt of nuclear significant on-site leaks/spills into ground water and all on-site
fuel-see NEI 08-08, "Generic FSAR Template Guidance for ground water results shall be developed and implemented prior to
Life-Cycle Minimization of Contamination," December 2008. initial receipt of nuclear fuel*

24b Reporting of on-site groundwater sample results shall be as 2.4.b | Report on-site ground water sample results as follows
follows: 1) Ground water sample results that are taken in support of the
1. Groundwater sample results that are taken in support of GPI but not part of REMP in the ARERR

the GPI but are not part of the REMP program-e.g.,
samples obtained during the investigatory phase of the
Action Plan circa year 2006-are reported in the ARERR
required by 10 CFR 50.36a (a)(2).

ii.  Once the long-term monitoring sample points have been i) For longterm sample points that are included in the REMP as
established per Objective 1.3, Acceptance Criterion d, the described in the ODCM/ODAM, the results are reported in the
results are reported in the AREOR for those sample AREOR; those longterm sample points that are not included
points that are included in the REMP as described in the in REMP, the results are reported in the ARERR *
ODCM/ODAM. The sample results for those long-term
monitoring sample points that are not included in REMP
are reported in the ARERR.

24.c In addition to_ 2.4.b, voluntary communications, if any are 2.4.c | Inaddition to 2.1.b, voluntary communications shall be included

made, shall be included in an annual report as follows:

1. A description of all spills or leaks that were

communicated per Objective 2.2, Acceptance Criterion

as follows: the following are to be included in either the
ARERR and/or the AREOR

1) A description of all spills or leaks that were communicated per
Objective 2.2 acceptance criterion a shall be included in the
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a shall be included in the ARERR and/or AREOR.

il. All on-site or off-site groundwater sample results that
exceeded the REMP reporting thresholds as described
in the ODCM/ODAM that were communicated per
Objective 2.2, Acceptance Criterion b shall be included
in either the ARERR and/or in the AREOR.

ARERR

ii) All on-site or off-site ground water sample results that
exceeded the REMP reporting thresholds as described in the
ODCM/ODAM that were communicated per Objective 2.2
acceptance criterion b shall be included in either the ARERR
and/or the AREOR

3.1 Perform program oversight to ensure effective implementation | 3.1 Perform a self-assessment of the GPI program (references this
of the GPI program. check sheet)
3.1a An independent, knowledgeable individual(s) shall perform_an | 3.1.a | An independent, knowledgeable individual(s) shall perform the
initial self-assessment within one year after initial criticality— initial self assessment within one year of implementation.*
this step only applies to units that begin operation after
01/01/2020.
3.1b A programmatic assessment of the GPI program shall be 3.1.b | Perform periodic self-assessments of the GPI program at least
performed periodically but at least once every 5 years after once every five years after initial self-assessment.
initial self-assessment. Programmatic assessments should be
maintained according to the records management program and
be available for the life of the plant
3.1.c The self-assessment, at a minimum, shall include evaluating 3.1.c | The self-assessment, at a minimum, shall evaluate
implementation of all of the objectives identified in this implementation of all objectives identified in this document.
document and be documented consistent with applicable
station procedures and programs.
3.1.d | The self-assessment shall be documented consistent with
applicable procedures.
3.2 Conduct a review of the GPI program, including at a
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minimum the licensee's self assessments, under the auspices
of NEI.

3.2.a | An independent, knowledgeable individual(s) shall perform
the initial review within one year of the initial self-assessment
performed per objective 3.1.a above

3.2.b | Periodic review of the GPI program should be performed

every five years, subsequent to the license's periodic self-
assessment performed per Objective 3.1.b above.
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