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BY FEDERAL EXPRESS AND E-MAIL

Linda M. Baldwin

General Counsel

New York State Department of State
Counsel’s Office

One Commerce Plaza

99 Washington Street

Albany, NY 12231-0001

Re: New York State Department of State File #F-2012-1028
Consistency Certification for Entergy Nuclear Indian Point 2 and
Entergy Nuclear Indian Point 3 License Renewal Application

Dear Ms. Baldwin:

This letter provides supplemental information requested by the New York State Department of State (the
“Department”) in connection with the consistency certification (the “Consistency Certification™)
submitted on December 17, 2012, by Entergy Nuclear Indian Point 2, LLC, Entergy Nuclear Indian
Point 3, LLC and Entergy Nuclear Operations, Inc. (collectively, “Entergy”) for Entergy’s Indian Point
2 and 3 (“Indian Point”) License Renewal Application pending before the Nuclear Regulatory
Commission (“NRC”). During its consultation session with Entergy on December 3, 2013, the
Department requested Entergy to provide information regarding past unplanned releases of radiological

" materials at Indian Point and the potential effects of those releases on groundwater quality. In particular,

the Department inquired whether the Unit 2 spent fuel pool leak discovered in August of 2005 has been
adequately addressed, and whether Entergy can provide more up-to-date information on the results of
groundwater monitoring at Indian Point.

In response to the Department’s requests, Entergy is providing information regarding groundwater
quality issues at Indian Point previously filed by Entergy with NRC in connection with current plant
operations and the ongoing NRC license renewal proceeding for Indian Point,' and with the New York

' NRC has exclusive jurisdiction to regulate radiological releases at Indian Point. See, e.g., Train v. Colorado Public Interest
Research Group, Inc., 426 U.S. 1, 16 n.12 (1976)(*‘States are precluded from playing any role in several significant areas of
regulation, including the setting of limitations on radioactive discharges from nuclear power plants.”); N. States Power Co. v.
Minnesota, 447 F.2d 1143, 1151 (8" Cir. 1971) (stating “Congress intended to pre-empt the field of the licensing and
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State Department of Environmental Conservation (“NYSDEC”) in connection with its pending
adjudicatory proceeding concerning Indian Point’s Water Quality Certification.” In addition, to assist
the Department with its review of this technical information, Entergy is also providing a “white paper”
that sets forth the relevant facts about groundwater at Indian Point.

Entergy reiterates that it is proceeding with federal consistency review by the Department under a full
reservation of its rights under state and federal law, including, by way of example and without
limitation, its right to argue that: (i) Indian Point is within a “grandfathering” exemption from federal
consistency review under the New York Coastal Management Plan (the “CMP”); (ii) Indian Point has
been previously reviewed for consistency with the CMP; and (iii) the Department’s purported federal
consistency review under the CMP intrudes upon exclusive areas of federal regulatory authority and is
preempted. Entergy additionally notes that the information being requested by the Department in this
case was not requested by the Department in connection with its previous federal consistency reviews of
nuclear power plants. Further, Entergy does not concede the relevance of the requested information to
the Department’s review of Indian Point for consistency with the CMP.

. Nonetheless, detailed information has already been prepared for both NRC and NYSDEC which
demonstrates, as a factual matter, that: (i) the sources of past unplanned releases of radiological
materials to groundwater at Indian Point have been eliminated or the causes have been addressed; (ii) the
past unplanned releases of radiological materials to groundwater at Indian Point have not caused, and are
not causing, threats to the public health or the environment; and (iii) the past unplanned releases of
radiological materials to groundwater at Indian Point have not caused, and are not causing, a violation of
state water quality standards. That supplemental information is being submitted in support of the
Consistency Certification.

Due to the voluminous records associated with the aforementioned NRC and NYSDEC proceedings,
Entergy has sought to identify and provide to the Department the subset of documents from those

regulation of nuclear reactors to the exclusion of the states and that it did not intend to provide for dual regulation of radiation
hazards™) aff’d 405 U.S. 1035 (1972); United States v. Kentucky, 252 F.3d 816, 823 (6" Cir. 2001) (stating that “The [Atomic
Energy Act (AEA) of 1954] preempts anz state attempt to regulate materials covered by the Act for safety purposes™); United
States v. Manning, 527 F.3d 828, 838 (9" Cir. 2008) (finding that a state law that seeks to regulate “*AEA materials out of
concern for the health and environmental risks that increased contamination will cause. . . falls squarely within the field
preempted by the AEA™); Missouri v. Westinghouse Elec., LLC, 487 F. Supp. 2d 1076, 1087-88 (E.D. Mo. 2007) (refusing to
ratify a proposed consent decree because it attempted *“to regulate the safety of a site that contains nuclear contamination — a
field completely pre-empted by the Atomic Energy Act,” and stating that “[t]he presence of radiation hazards is sufficient to
give rise to the NRC’s exclusive jurisdiction™).
* This information is being submitted to the Department in fulfillment of the undertaking by Entergy, as set forth in its letter
. to the Department dated December 20, 2013, to provide to the Department by March 31, 2014, “information developed by
Entergy before [NYSDEC] about groundwater quality issues at Indian Point.”
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proceedings that most directly address groundwater quality issues. Those documents (hard copies of
which are enclosed) are listed on the charts below:

Entergy Nuclear Operations, Inc. (Indian Point Units 2 and 3)
Docket Nos. 50-247-LR and 50-286-LR, ASLBP No. 07-858-03-LR-BD01
Evidentiary Hearing
Selected Hearing Exhibits

Mandatory Log Number
Contentions Exhibit Identificat.ion for NRC
Exhibit#  |Addressed by [Exhibit Name Submission [ &ency-wide Documents
<hibit Date Access and Management
E System (“ADAMS”)
Database
.RIV000066 RK-EC-3/ GZA, GeoEnvironmental,  |12/22/2011 ML12335A626
CW-EC-1 Inc., Hydrogeologic Site
Investigation Report, Indian
Point Energy Center, January
7, 2008, IPEC00195418
RIV000067 |RK-EC-3/ Letter from Marsha K. 12/22/2011 ML12335A624
CW-EC-1 Gamberoni, NRC, to Joseph
Pollock, Entergy, “Indian
Point Nuclear Generating
Units 1 & 2—-NRC
Inspection Report Nos.
05000003/2007010 and
05000247/2007010 (dated
May 13, 2008)°
RIV000068 |RK-TC-2 Entergy, Groundwater 12/22/2011 ML12335A623
Investigation Executive
Summary, Indian Point
Energy Center, Buchanan,

? NRC periodically prepares inspection reports of its inspections pertaining to Indian Point. NRC inspection reports are
avatlable to the public at http://www.nrc.gov/NRR/OVERSIGHT/ASSESS/listofrpts_body.html#inp. NRC inspection

reports through 2009 are available at http://www.nrc.gov/info-finder/reactor/ip/correspondence.html. In addition, NRC

inspection reports are available at the NRC *ADAMS?” database http://www.nrc.gov/reading-rm/adams.html using the

following ADAMS Accession Numbers, among others: ML12335A624, ML12338A648, ML12089A601, ML11356A520.
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Contentions &Z . [Exhibit Xje:;lﬁf:ti:;):])fzzllj:g] s
Exhibit#  |Addressed by [Exhibit Name Submission [ S0y
Exhibit Date Access and Management
Xhiot System (“ADAMS™)
Database
INY (January 2008)
RIVR00091 |RK-EC-3/ Liquid Radioactive Release [12/22/2011 ML12335A608
CW-EC-1 Lessons Learned Task Force
Final Report, U.S. NRC
(September 1, 2006)
NRC000095 [RK-EC-3/ Ltr. To NRC from Entergy 3/30/2012 ML 12339A651
CW-EC-1 re: Remediation and Long
Term Monitoring of Site
Groundwater
ENTO000300 [RK-EC-3/ Entergy's Statement of 3/29/2012 ML12089A574
CW-EC-1 Position on Consolidated
Contention RK-TC-3/CW-
EC-1 (Spent Fuel Pool
Leaks)
ENT000301 |RK-EC-3/ Testimony of Entergy 3/29/2012 ML12338A621
CW-EC-1 Witness Donald M. Mayer,
' )Alan B. Cox, Thomas C.
[Esselman, Matthew J.
Barvenik, Carl J. Paperiello,
and F. Owen Hoffman
Regarding Consolidated
Contention RK-EC-3/CW-
EC-1 (Spent Fuel Pool Leaks)
ENT000302 [RK-EC-3/ Curriculum Vitae of Donald (3/29/2012 ML12338A700
CW-EC-1 M. Mayer
ENT000303 [RK-EC-3/ Curriculum Vitae of Thomas 3/29/2012 ML12338A667
CW-EC-1 C. Esselman
ENT000304 [RK-EC-3/ Curriculum Vitae of Matthew|3/29/2012 ML12338A679
. CW-EC-1 J. Barvenik
[ENT000305 [RK-EC-3/ Curriculum Vitae of Carl J. [3/29/2012 L12089A659
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Contentions N Exhibit [ entificadon for NRC
Exhibit # Addressed by [Exhibit Name Submission [ 861y M
hibit Date Access and Management
X System (“ADAMS”)
Database
CW-EC-1 aperiello

ENT000306 [RK-EC-3/ Curriculum Vitae of F. Owen |3/29/2012 ML12089A637
CW-EC-1 F—loffman

IENT000313 |RK-EC-3/ 2010 Annual Radiological  [3/29/2012 ML12339A710
CW-EC-1 Environmental Operating
Report (NL-11-038) (May
16, 2011)*

ENTO000319 RK-EC-3/ 2010 Annual Radioactive ~ (3/29/2012 ﬂ\AL12089A670
. CW-EC-1 Effluent Release Report, Rev.

1 (NL-11-068) (June 10,
2011)°

ENTO000321 |RK-EC-3/ Lawrence C. Skinner and 3/29/2012 - [ML12338A680
CW-EC-1 Timothy J. Sinnot,
Measurement of Strontium
(90Sr) and Other
Radionuclides in Edible
Tissues and Bone/Carapace
of Fish and Blue Crabs from
the Lower Hudson River
(Nov. 2009)

ENTO000332 |RK-EC-3/ GZA GeoEnvironmental, 3/29/2012 ML12089A649

* Entergy annually provides reports to NRC regarding radiological environmental monitoring. The reports are available to
the public at the NRC “ADAMS” database http://www.nrc.gov/reading-rm/adams.htmi using the following ADAMS
Accession Numbers, among others: ML061290085, ML071420088, ML081420476, ML091410203, ML 101390564,
MLI11143A052, ML12144A412, ML13144A133.
* Entergy annually provides reports to NRC regarding radiological effluent releases. Those reports are available to the public
at http://www.nrc.gov/info-finder/reactor/ip/ip-groundwater-leakage/on-going-activities/on-going-activities 1 0.html, and at
the NRC “ADAMS” database http://www.nrc.gov/reading-rm/adams.html using the following ADAMS Accession Numbers,
among others: ML061240373, ML071230305, ML081280744, ML091260208, ML101240989, ML11172A042,

. MLI12132A122, ML131570158.
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Contentions
[Exhibit # \Addressed by
Exhibit

Exhibit Name

'Exhibit
Submission
Date

Mandatory Log Number
Identification for NRC
Agency-wide Documents
Access and Management
System (“ADAMS”)
Database

CW-EC-1

Inc., Changes in Computed
Tritium Plume Total Activity
Over Time - Exponential
Decay Curve Trending of
Quarterly Data through Q3
POI 1

ENTO000333 |RK-EC-3/

CW-EC-1

GZA GeoEnvironmental,
Changes in Computed
Strontium Plume Total
Activity Over Time -
Exponential Decay Curve
Trending of Quarterly Data
through Q3 2011

3/29/2012

ML12089A663

ENT000343 |RK-EC-3/
CW-EC-1

Letter from Darrel J. Roberts,
INRC, to Joseph Pollock,
Entergy, “[IP1, IP2 & IP 3]

.INRC

Inspection Report Nos.
05000003/2009008;
05000247/2009008; and
05000286/2009008” (Oct. 19,
2009)°

3/29/2012

ML12338A648

ENT000344 [RK-EC-3/
CW-EC-1

ILetter from D. C. Lew, NRC,
to J. E. Pollock, Entergy,
“Annual Assessment Letter —
Indian Point Nuclear
Generating Units 2 and 3

(Reports 05000247/2010001

3/29/2012

IML12089A601

® See footnote 3, supra.
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. Mandatory Log Number
Contentions . [Exhibit Identlﬁc:t.l(;)n];(())r ll:lnl:e(r:lts
Exhibit#  |Addressed by [Exhibit Name Submission [, 5oy WIEE 20¢
Exhibit Date Access and Management
System (“ADAMS”)
Database
& 05000286/20100001)”
(Mar. 3, 2010)’
ENT000345 RK-EC-3/ NYSDEC Community Fact [3/29/2012 ML12089A608
CW-EC-1 Sheet (May 2008)
ENTO000360 [RK-EC-3/ EPA, Basic Information 3/29/2012 ML 12089A666
CW-EC-1 about Radionuclides in
Drinking Water, web page
ENT000371 RK-EC-3/CW- [Letter NL-08-023, fromJ.  [3/29/2012 ML12089A679
q EC-1 Pollock, Entergy, to NRC,
Results of Ground Water
Contamination Investigation
(Jan. 11, 2008)
NRCR00088 [RK-EC-3/ INRC Staff Testimony of 9/21/2012 ML12340A747
CW-EC-1 Stephen P. Klementowicz
and James D. Noggle
Concerning Contention
Riverkeeper EC-3/Clearwater
EC-1 (Spent Fuel Pool
Ieaks) }
INRC00089 |RK-EC-3/ Professional Qualifications, [9/21/2012 ML12339A646
CW-EC-1 Stephen P. Klementowicz
INRCR00090 [RK-EC-3/ James D. Noggle, Statement {9/21/2012 ML 12265A720
CW-EC-1 of Professional Qualifications;

7 See footnote 3, supra.
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Mandatory Log Number
Identification for NRC
Contentions [Exhibit .
i 'Agency-wide Documents
ibi IExhibit Name - gency
Exhibit # gdltli.rbe‘stsed by 1 lS)ult)mlssmn Access and Management
Xt ate System (“ADAMS™)
Database

ENTO00575 A RK-EC-3/ GZA GeoEnvironmental, 10/2/2012 ML12276A480
CW-EC-1 Inc., Final IPEC Quarterly
[ong-Term Groundwater
Monitoring Report, Quarters
One Through Four 2011
(Sept. 26, 2012)*

* Entergy is providing to NRC quarterly updates of its groundwater monitoring reports. Those updated groundwater reports
are available to the public at http://www/safesecurevital.com. Groundwater reports from 2008 through 2011 are available at
the NRC “ADAMS” database http://www.nrc.gov/reading-rm/adams.html using the following ADAMS Accession Numbers,
among others: ML080320540, ML12338A639, ML12089A597, ML12089A615, ML12089A614, ML12089A616,
ML12338A637, ML12089A591, ML12089A596, ML12089A598, ML12094A117, ML12276A480, ML12276A486,
ML12277A057, ML12276A493, ML12276A492.
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In the Matter of Entergy Nuclear Indian Point 2, LLC, Entergy Nuclear Indian Point 3, LLC. and

Joint Application for CWA § 401 Water Quality Certification

Entergy Nuclear Operations Inc.'s
DEC App. Nos. 3-5522-00011/00030 (IP2)

Selected Testimony, Exhibits and Briefing

Radiological

Indian Point 2, LLC, Entergy Nuclear Indian Point

g:;ﬁ;‘f{# Issue Addressed [Document Description ?:it;usnl:;m'tted To
IN/A Issue #3: Pre-filed Testimony of Matthew J. Barvenik in 7/22/2011
Radiological9 Support of Entergy Nuclear Indian Point 2, LLC,
Entergy Nuclear Indian Point 3, LLC and Entergy
Nuclear Operations, Inc. (adopted under oath on
January 23, 2012)
IN/A Issue #3: Pre-filed Testimony of F. Owen Hoffman in 7/22/2011
. Radiological Support of Entergy Nuclear Indian Point 2, LLC,
Entergy Nuclear Indian Point 3, LLC and Entergy
Nuclear Operations, Inc. (adopted under oath on
January 11, 2012)
IN/A Issue #3: Combined Pre-filed Rebuttal Testimony of 10/4/2011
Radiological Thomas C. Esselman, Ph.D., Matthew J. Barvenik,
and F. Owen Hoffman, Ph.D. (adopted under oath
on January 11 & 23, 2012)
80 Issue #3: NYSDEC Community Fact Sheet (Sept. 2007) 10/04/2011
Radiological
121 Issue #3: IPEC’s Yearly Discharges vs Commonly 1/11/2012
Radiological Occurring Doses
N/A Issue #3: Proposed Findings of Fact (“PFF”) of Entergy 4/27/2012
Radiological Nuclear Indian Point 2, LLC, Entergy Nuclear
Indian Point 3, LLC, and Entergy Nuclear
Operations, Inc. Radiological Issues
IN/A Issue #3: Post Hearing Memorandum of Entergy Nuclear  4/27/2012

° In the Matter of Entergy Nuclear Indian Point 2, LLC, Entergy Nuclear Indian Point 3, LLC, and Entergy Nuclear

WQC application based upon radiological considerations™).

Operations Inc.’s Joint Application for CWA § 401 Water Quality Certification ("WQC”), DEC App. Nos. 3-5522-
00011/00030 (IP2), Issues List, p.1 (Dec. 13, 2010) (defining issue #3 as “[w]hether Department Staff properly denied the
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Entergy . ate Submitted To
Exhibit # Issue Addressed [Document Description Tribunal
3, LLC, and Entergy Nuclear Operations, Inc.,
Radiological Issues
N/A Issue #3: Post Hearing Reply Memorandum of Entergy 10/5/2012
Radiological Nuclear Indian Point 2, LLC, Entergy Nuclear
Indian Point 3, LLC, and Entergy Nuclear
Operations, Inc., Radiological Issues, dated
October 5, 2012

Several categories of documents listed above (e.g., quarterly groundwater monitoring reports, annual
radioactive eftluent release reports) are updated and filed, or are otherwise made available to NRC, on a
quarterly or annual basis. For such categories of documents, Entergy is providing to the Department
written copies of documents that are most directly responsive to its specific information requests. For

the Department’s convenience, Entergy is also providing references to where related documents (e.g.,
earlier or later versions of certain enclosed reports, as applicable) are publically available for the

Department’s examination. In addition, several documents being provided to the Department contain
citations to supporting testimony and exhibits that are not specificaily identified above or enclosed. If
the Department would like copies of any such supporting testimony or exhibits, or other additional
information with respect to unplanned radiological releases to groundwater, please let me know.

We look forward to discussing this supplemental information with you at your convenience.

Sincerely,

4

Martin

MRH

CcC:

R. Healy

U.S. Nuclear Regulatory Commission, ATTN: Document Control Desk (w/encl. except for

ADAMS documents)

Douglas V. Pickett, Senior Project Manager, NRC NRR DORL (w/encl. except for ADAMS

documents)

William M. Dean, Regional Administrator, NRC Region 1 (w/encl. except for ADAMS

documents)
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NRC Resident Inspectors Office (w/encl. except for ADAMS documents)

William Sharp, Principal Attorney (w/encl.)

Kari Gathen, Associate Attorney (w/encl.)

Jeffrey Herter, Assistant Bureau Chief, Division of Development (w/encl.)

Gregory Capobianco, Director, Division of Development (w/encl.)

Jeffrey Zappieri, Supervisor, Consistency Review Unit (w/encl.)

Matt Maraglio, Consistency Reviewer (w/encl.)

Fred Dacimo, Vice President License Renewal, Indian Point Energy Center (w/encl.)
William B. Glew, Jr., Associate General Counsel, Entergy Services, Inc. (w/encl.)
Kelli Dowell, Assistant General Counsel, Environmental, Entergy Services, Inc. (w/encl.)
Dara Gray, Chemistry/Environmental, Indian Point Energy Center (w/encl.)



March 31, 2014

Response to New York State Department of State Request for Supplemental Information
Regarding Groundwater Quality Issues at Indian Point

I. Request for Supplemental Information.

On December 3, 2013, Entergy Nuclear Indian Point 2, LLC, Entergy Nuclear Indian Point 3,
LLC and Entergy Nuclear Operations, Inc. (collectively, “Entergy”) and the New York State
Department of State (the “Department’”) engaged in a consultation session at which the
Department requested supplemental information regarding past unplanned releases of
radiological material to groundwater at Indian Point and the potential effects of those releases on
groundwater quality. In Entergy’s letter to the Department dated December 20, 2013, Entergy
undertook to provide to the Department supplemental information on that topic on or before
March 31, 2014.

IL The Source of Information Regarding Radiological Releases.

Indian Point, like all operating nuclear power plants, is designed and operated in accordance with
strict Nuclear Regulatory Commission (“NRC”) criteria that require, among other things, that
any radiological releases, including unplanned releases, must comply with applicable NRC
safety and health standards and, as appropriate, must be closely monitored. See, e.g., Reference

1 (establishing annual dose limits to individual members of the public from the licensed activity),
and Reference 2 (establishing standards to maintain releases of radiological materials to the



environment as low as reasonably achievable (“ALARA”)). In furtherance of its statutory
responsibilities, NRC has conducted periodic inspections of Indian Point, and has required
Energy to file periodic reports concerning any radiological releases to the environment. See,
e.g., Reference 3 (providing guidance to operators on the regulatory requirement to measure,
evaluate and report radiological releases). In response to the discovery of unplanned releases of
radiological material at Indian Point, and in order to minimize the possibility of a future
unplanned or unmonitored release, NRC is overseeing Entergy’s implementation of a rigorous
groundwater monitoring program. See, e.g., Reference 4. Moreover, in connection with License
Renewal at Indian Point (the “NRC Proceeding”), Entergy has submitted, and NRC has closely
evaluated, detailed information regarding the potential effects on public health or the
environment of unplanned radiological releases to groundwater. See, e.g., Reference 5. Finally,
in connection with the New York State Department of Environmental Conservation
(“NYSDEC”) adjudicatory hearing for Indian Point (the “NYSDEC Proceeding”), Entergy has
submitted evidence demonstrating that the unplanned releases of radiological materials to
groundwater have not violated state water quality standards.

III. Summary of Facts Regarding Unplanned Radiological Releases to Groundwater at
Indian Point.

A. The Sources of Past Unplanned Releases of Radiological Materials to Groundwater
Have Been Eliminated or Their Causes Have Been Addressed.

The removal of all fuel from and the draining and de-sludging of the Unit 1 spent fuel pools was
completed in late 2008. As a result, Unit 1 no longer is an active source of radionuclides to the
subsurface. See Reference 6 at 43. In addition, the prior identified unplanned releases associated
with Unit 2 have been repaired, and a robust monitoring system is in place to promptly identify
and respond to any future releases. Reference 6 at 50; Reference 7 at pp. 15-19. There has been
no identified unplanned spent fuel pool release to the environment from Unit 3.

Based upon an independent review, NYSDEC concluded that, with the removal of the active
contamination source at Indian Point, planned use of monitored natural attenuation is an
acceptable approach to managing the remaining radionuclide plumes. See Reference 8.

B. The Past Unplanned Releases of Radiological Materials to Groundwater Have Not
Caused, and Are Not Causing, Threats to Public Health or the Environment.

i.  There is no credible scientific basis to conclude that Indian Point’s unplanned
releases have impaired, or will impair, the public health or environment.

One of Entergy’s groundwater experts, Dr. Hoffman, a pre-eminent scientist in the field of
radiological health and safety: (i) identified the sources and amounts of radiological materials
released into the environment from Indian Point; (ii) determined whether there were any
exposure pathways for humans or aquatic biota to those radionuclides; (iii) calculated the
radiation dose to humans or aquatic biota resulting from those exposure pathways; and (iv)
translated that dose to risk to human health or impact on aquatic biota. See Reference 9 at 6-9,
11, 14.



To put things in perspective, Dr. Hoffman concluded that the annual dose in 2010 from Indian
Point’s unplanned releases (the year for which the most recent data was then available) to the
hypothetical maximally-exposed individual was 0.0002 mrem, a small fraction of the dose that
an individual would get from eating a single banana. See Reference 7 at ] 119, 127, 143;
Reference 10.

IPEC's Yearly Discharges vs Commonly Occurring Doses
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Dr. Hoffman then applied the linear no-threshold model to convert these doses into a risk to
people of developing cancer in later life, finding that in order for such releases to cause a single
incidence of cancer-related illness in later life, five billion people would have to be maximally
exposed to Entergy’s unplanned releases. Reference 7 at | 136. After noting that an exposure to
such a large population was impossible, Dr. Hoffman’s conclusion was clear and uncontested:
his expert opinion is that the unplanned releases from Indian Point are expected to have zero
impact on the health of the public. Reference 7 at § 138.

For purposes of evaluating impacts to the environment, Dr. Hoffman applied the two commonly
accepted scientific methods for analyzing the potential dose to aquatic biota from radiological
releases (the RESRAD-BIOTA dose model and the UNSCEAR model) to Indian Point’s
unplanned releases in 2010. Reference 7 at ] 139-141. His analysis confirmed that the dose
rate (dose-per-day) to aquatic biota resulting from Indian Point’s unplanned releases was “orders
of magnitude” lower than the scientifically accepted threshold for protection of aquatic biota.
Reference 7 at | 142.




There has been no discernible impact on the level of radionuclides in the Hudson
River due to unplanned releases.

Based on extensive, ongoing sampling and testing of Hudson River water in the vicinity of
Indian Point and at control locations away from Indian Point, the migration of low levels of
radionuclides to the Hudson River has no discernible effect on the levels of radionuclides
contained in Hudson River water. Reference 6 at 99. NYSDEC sampling showed no significant
difference between Strontium-90 in the flesh of fish caught near the site and fish caught as far as
70 miles upstream. See Reference 8. The radionuclide plumes in groundwater have not affected
properties surrounding Indian Point. See Reference 11 at p. 30 n. 21 and Reference 12. Over
time, the radionuclide plumes are diminishing in size. Reference 7 at §66.

Between November 2005 (when the Unit 2 unplanned release was first addressed) and
November 2011, estimated radionuclide concentrations in the plume associated with the Unit 2
unplanned release had diminished by approximately 89%. Reference 7 at 67.
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Between October 2008 (when the Unit 1 spent fuel pools were drained) and October 2011,
estimated radionuclide concentrations associated with the Unit 1 unplanned release had
diminished by approximately 71%. Reference 7 at J68.
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C. The Past Unplanned Releases of Radiological Materials to Groundwater Have Not
Caused a Violation of State Water Quality Standards.

The Hudson River near Indian Point is classified as “SB” saline surface waters. See Reference
13 at Table 1, Item 2. “The best usages of Class SB waters are primary and secondary contact
recreation and fishing. These waters shall be suitable for fish, shellfish and wildlife propagation
and survival.” Reference 14. Primary contact recreation consists of recreational activities where
the human body may come in direct contact with raw water to the point of complete body
submergence. Primary contact recreation includes, but is not limited to, swimming, diving,
water skiing, skin diving and surfing. See Reference 15. Secondary contact recreation consists
of recreational activities where contact with the water is minimal and where ingestion of the
water is not probable. Secondary contact recreation includes, but is not limited to, fishing and
boating. See Reference 16.

Dr. Hoffman’s analyses, described above, establish that Indian Point’s unplanned releases do not
violate state water quality standards. First, Dr. Hoffman demonstrates that members of the
public engaging in recreational activities on the Hudson River are unaffected by Indian Point’s
unplanned releases. See Section III.B.ii. Accordingly, there is no credible scientific basis to
conclude that Indian Point’s unplanned releases have impaired or will impair the use of the
Hudson River for primary or secondary contact recreation, such as swimming, fishing, and
boating. Second, Dr. Hoffman establishes that Indian Point’s unplanned releases were “orders of
magnitude” lower than the scientifically accepted threshold for protection of aquatic biota. See
Section IIL.B.ii. Accordingly, there is no credible scientific basis to conclude that releases of




radionuclides to groundwater that has migrated to the Hudson River have impaired or will impair
the suitability of the Hudson River for fish, shellfish, and wildlife propagation and survival.

IV. Conclusions

The sources of past unplanned releases of radionuclides at Indian Point have been eliminated or
their causes have been addressed. Those releases have not caused, and are not causing, threats to
the public health or the environment. Nor have those releases caused a violation of state water
quality standards.
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INTRODUCTION

Please state your name, current position, and business address.

My name is Matthew J. Barvenik. I am a Senior Principal with GZA GeoEnvironmental,
Inc., One Edgewater Drive, Norwood, MA 02062.

Are you offering this testimony on behalf of Entergy in support of its application for
a Water Quality Certification (DEC App. Nos. 3-5522-00011/00030 (“IP2”) and 3-
5522-00105/00031 (“IP3”)) for Indian Point Units 2 and 3 (collectively the
“Proceeding”)? |

Yes. Iam offering my testimony with respect to Issue for Adjudication No. 3 concerning
“radiological materials.” In the Notice of Denial, DEC Staff states that “radiological
leaks have the potential to impair the best use of the water designated in 6 NYCRR
§ 701.11.” I understand from counsel that § 701.11 contains the best usage classification
for the use of the Hudson River in the vicinity of Indian Point, and states that the “best
usages of Class SB waters are primary and secondary contact recreation and ﬁéhing.
These waters shall be suitable for fish, shellfish and wildlife propagation and survival.”
Accordingly, 1 will offer expert testimony concerning the hydrogeology of the Indian
Point site, i.e. how groundwater is distributed and moves in the soil and bedrock beneath
the site, as well as the work GZA has done to create a network of monitoring installations
to allow Entergy to characterize the extent of existing radionuclides in the groundwater
beneath the site and ultimately to the Hudson Rivér, and to detect and respond to
potential future releases to groundwater from continued operation of the plant during the
license renewal period. In support of my testimony [ am submitting, inter alia, a report

entitled “Hydrogeologic Site Investigation Report for the Indian Point Energy Center,
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(January 2008) (“Site Investigation Report) (Exh. 33).
SUMMARY OF EXPERT OPINIONS

What opinions are you offering today with respect to this Proceeding?

GZA has studied the hydrogeology of the Indian Point site and the groundwater flow
mechanisms at the site, and has installed a broad network of groundwater monitoring
wells to test for radionuclides in order to monitor past releases and detect future releases

of radionuclides to groundwater at the Indian Point site. As a result of this work, I have

concluded the following:

e Principally as a result of past releases of water from Indian Point Unit 1 (“IP1”) and

Unit 2 (“IP2”) spent fuel pools (“SFPs”), some of the groundwater beneath the site
contains detectable levels of radionuclides, principally tritium (mostly resulting from
the IP2 SFP), and strontium (resulting from the now-drained IP1 SFP). This
groundwater mi gfates to the Hudson River, resulting in low levels of tritium and
strontium reaching the river, amounts orders of magnitude below the allowable
federal regulatory limits for radiological effluent releases. These previously
identified releases from the IP1 and IP2 SFPs have been stopped, as documented in
the Site Investigation Report, which has and should continue to result in a decrease in
radionuclide activity (also commonly referred to as concentration) in the groundwater
and reaching the river.

Based on sampling and testing of Hudson River water in the vicinity of Indian Point
and at control locations away from Indian Point, the low level migration of
radionuclides to the Hudson River has had no discernible effect on the level of

radionuclides contained in Hudson River water.
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¢ Entergy’s network of groundwater monitoring wells is sufficient to allow Entergy to
detect comparable potential future releases to groundwater at the site and respond
rapidly and appropriately to such releases.

Do you hold each of your opinions to a reasonable degree of scientific certainty?

Yes.

QUALIFICATIONS

Please describe your educational and professional qualifications, including relevant
professional activities.

My professional and educational qualifications are summarized in the attached
curriculum vitae (Exh. 54). In brief, I hold a BS degree in civil engineering from
Northeastern University and a MS degree in geotechnical engineering from the
Massachusetts Institute of Technology. I have over 35 years of professional experience
in hydrogeology, civil, geotechnical and instrumentation engineering. I am currently a
senior principal and senior VP at GZA GeoEnvironmental, Inc., a company that provides
a wide-range of geotechnical engineering, environmental consulting, and remediation
services, where I have overall responsibility for projects and contract signing authority. [
also hold the position of Senior Technical Consultant, GZA's highest technical position
through which I provide technical input and quality control for the firm's district offices. |
have also served on the board of directors for six years. I am a member of the American
Nuclear Society (“ANS”), where I served on the Working Group responsible for writing
the recently completed ANS standard for Evaluation of Subsurface Radionuclide
Transport at Commercial Nuclear Power Plants, and | am currently a member of two

newly formed Working Groups responsible for drafting future standards.
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Please describe the basis for your analysis of Indian Point’s site hydrogeology and
your opinions contained herein.

In my capacity as the lead technical investigator for Entergy, I was responsible for
directing the technical aspects of the hydrogeologic site characterization. Based on my
direct involvement with issues related to the Indian Point hydrogeologic site investigation
and the ongoing groundwater monitoring, | am very familiar with the Indian Point
hydrogeologic setting and groundwater flow patterns, identified contaminant sources and
transport, historical and ongoing groundwater monitoring, and remediation plans.
Additionally, based on this experience, I am familiar with the history and status of Indian
Point SFP releases, dose assessments, and associated NRC inspection activities, as well

as other independent assessments of the SFP releases.

INDIAN POINT SITE HYDROGEOLOGY AND RADIONUCLIDE
CHARACTERIZATION

What is hydrogeology?

Hydrogeology is the study of movement, distribution, and quality of ground water. In the

~context of Indian Point, the site hydrogeology work consisted in part of studying the

subsurface of the site in order to understand how groundwater is distributed and how it
moves across the site (we refer to that understanding as the “conceptual site model”). A
fuller description of the methods used to gain an understanding of the distribution and
movement of groundwater is contained below in Section IV. Our site hvdrogeology work
also consisted of the construction of a broad network of groundwater monitoring
installations (also generally referred to as “wells”), which allow us to take samples of the

groundwater beneath the site at dozens of locations on a periodic basis, in order to test the
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samples for the presence of plant-related radionuclides. Presently, the monitoring
network installed by GZA contains 65 monitoring installations, including over 150
sampling intervals, which allow us to sample groundwater at various depths from the
groundwater surface to well below the top of bedrock. A depiction of the current array of
groundwater monitoring installations contained in Exhibit 42. In addition to these
installations, included in the overall groundwater monitoring program are approximately
75 storm drains and 25 sumps throughout the Indian Point site, from which samples are
periodically taken and tested by the Indian Point Chemistry Department. This broad
network of monitoring locations allows us to characterize the extent and concentration of
radionuclides present in the groundwater from past releases, and to detect potential future
releases of radionuclides to the groundwater at the site.

As a result of your site hydrogeology work, have you made any conclusions about
how water is distributed and moves beneath the site?

Yes. The conceptual site model demonstrates that groundwater flows into the Indian
Point power block area from the North, East and South, and then flows to the Hudson
River to the West; groundwater, and thus any radionuclides contained in the groundwater,
does not flow off the site from the power block area, except to the river.

As a result of your site hydrogeology work, have you identified the presence of
plant-related radionuclides in the groundwater beneath the site?

Yes. As a result of our groundwater monitoring program, we have identified two distinct
“plumes” of groundwater containing radionuclides, one containing principally tritium,
and one containing principally strontium. As a result of our site hydrogeology work, and

further investigation by Entergy, we have concluded that the “trititum plume” is primarily
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a result of past releases of water from the IP2 SFP, described more fully below. The
concentration of tritium in the groundwater beneath the site, and therefore the overall
tritium plume, has been generally decreasing over time. A depiction of the change in the
tritium plume activity over the span of our groundwater monitoring program is contained
at Exhibit 41, Based on our site hydrogeology work and further investigation by Entergy,
we have concluded that the “strontium plume” is primarily a result of a past release of
water from IP1 SFPs, described more fully below. While the plume from the IP1 SFPs
consists primarily of strontium, groundwater testing has also identified tritium and
sporadic observations of cesium-137, nickel-63, and cobalt-60 within the plume. See Site
Investigation Report at 89 n.61. The IP1 SFPs no longer contain any spent fuel and have
since been drained and, therefore, are no longgr a current or potential future source of
radionuclide releases to the environment.

As a result of your site hydrogeology work, have you been able to conclude whether
any radionuclides detected in groundwater have reached the Hudson River?

Yes. Because the groundwater beneath the site moves from the site to the river, the
gréundwater containing both tritium and strontium (and potentially trace sporadic
amounts of cesium-137, nickel-63, and cobalt-60) eventually discharges to the Hudson
River. Our understanding of groundwater flow and distribution, coupled with our
network of monitoring wells, has allowed us to estimate the amount of radionuclides that
have reached the river on an annual basis as a result of the releases to groundwater,
These amounts are low, orders of magnitude below the allowable federal regulatory
limits for radiological effluent releases. Below is a table containing estimates of the

annual levels of radionclides that have reached the river as a result of releases to

-6-



PREFILED TESTIMONY OF MATTHEW J. BARVENIK
IN SUPPORT OF ENTERGY NUCLEAR INDIAN POINT 2, LLC,
ENTERGY NUCLEAR INDIAN POINT 3, LLC AND ENTERGY NUCLEAR OPERATIONS, INC.

1 groundwater since our monitoring pro.gram began, as reported in Entergy’s Annual
2 Radiological Effluent Release Reports (“ARERRs”):
3 Total Tritium Released from Groundwater
4 2006 0.19 curies
5 2007 0.064 curies
6 2008 0.2 curies
7 2009 0.07 curies
8 2010 0.12 curies
9 Total Other Radionuclides Released from Groundwater
10 2006 0.00057 curies
11 2007 | 0.00008 curies
-.12 2008 0.00016 curies
13 2009 ' 0.00025 curies
14 2010 0.000042 curies
15 See Entergy’s ARERR’s, 2006-10, at Section H.
16 These leveis of radionuclides are orders of magnitude below the allowable federal
17 regulatory limits for radiological effluent releases.

18 V., DESCRIPTION OF RELEASES TO GROUNDWATER

19 Q: Please describe the past release of water from the IP2 SFP to groundwater.

20 A: In August 2005, Entergy began excavating adjacent to the south wall of the IP2 SFP, in

21 preparation for installation of a crane. While removing material along the south exterior
22 wall of the SFP, Entergy discovered a hairline crack, roughly 1/64" in width and 7 feet in
.3 length, at approximately the 65 foot elevation of the IP2 SFP south wall, that exhibited

-7.
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moisture. As excavation continued over the course of the next two weeks, Entergy
discovered two additional hairline cracks, this time at around the 60 foot elevation.
Entergy, as a precautionary measure, installed a temporary collection device over the
cracks to collect any leaking liquid. A permanent collection box installation was
completed in January 2006 and all collected water is piped to an adjacent building where
it is collected for final disposition. The discovery of this release is what prompted
Entergy to contract with GZA to conduct its investigation, develop the site conceptual
model, and install the network of monitoring wells discussed above.

In September 2007, in the course of its investigation of the source of the IP2 SFP
release, Entergy drained th¢ IP2 SFP canal used to transfer spent fuel from the reactor to
the spent fuel pool in order to inspect the liner of the transfer canal. At that time, Entergy
identified a pinhole leak in a single small weld imperfection, which, in December 2007,
was repaired. Also, the entire surface and all the welds of the transfer canal were
inspected, but no further imperfections were identified. The accessible surfaces of the
adjoining fuel pool were also inspected and no additional imperfections were identified.
As of December 2067, Entergy had repaired all then-identified imperfections in the IP2
SFP. |
Does Entergy’s monitoring program establish that these repairs were successful?
Yes. As stated above, from both qualitative and quantitative perspectives, the overall
quarterly monitoring data indicates that tritium activity in the IP2 SFP plume has been
generally decreasing and the plume undergoing long-term, overall reductions in activity.
Please describe past release of water from SFP1 to groundwater.

IP1 ceased commercial operation on October 31, 1974. In 1992, the previous owner of

-8-
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IP1 identified a release of water from the IP1 SFP at a net leak rate of 25 gallons per day
(i.e., 10 drops per second). The water released to the groundwater from IP1 SFP
contained plant-related radionuclides, principally strontium. See Site Investigation
Report at 89 n.61. Both NRC and NYSDEC were aware of the release, and the prior
owner’s management of the release. The investigation performed at that time concluded
the releases were well within the 10 C.F.R. Part 50 dose guidelines.

The release of water from the IP1 SFPs continued until late 2008, when all the
fuel rods were removed from the IP1 SFPs and the pool water was subsequently drained.
See E-mail notification from Donald Mayer, Director, IPEC Unit 1, Entergy, to John
White, Branch Chief, Radiation Protection, NRC Region 1, “Subject: Indian Point 1”
(Nov. 5, 2008) (Exh.. 47). As such, the IP1 SFPs are no longer an active source of
radionuclides to the subsurface. While the defueling process caused an initial increase in
the release rate from IP1 SFP, and therefore an increase in the measured levels of
strontium in the groundwater beneéth the site, those levels have been decreasing as that
water flushes through the subsurface to the river, and have generally reached pre-
defueling levels. |
Please provide an overview of the history of any SFP conditions relevant to releases
of water at IP3,

No releases of water from the IP3 SFP to groundwater have been identified. The absence
of IP3 SFP releases to groundwater is attributed to the design upgrades incorporated in
the more recently constructed IP3-SFP, including the stainless steel liner (consistent with
IP2 but not included in the IP1 design) and the secondary leak detection drain system not

included in the IP2 design. The IP3 SFP contains a tell-tale leak collection system, which
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is regularly inspected to verify it is in good working condition. Following the discovery

of IP2 SFP releases, additional monitoring wells were put in place to monitor the

groundwater beneath IP3 as a proactive and precautionary measure.

Has the groundwater monitoring program allowed you to indentify and/or

characterize any additional releases to groundwater?

Yes. As stated above, Entergy’s broad array of monitoring installations, in addition to

characterizing the extent and movement of existing radionuclides in groundwater, is also

designed to assist Entergy in identifying possible future releases of radionuclides to the
groundwater beneath the site, and to assist Entergy in identifying and remediating the
source of such releases. This is part of Entergy’s Long Term Monitoring Program

(“LTMP”), which is described more fully below. For example, since the LTMP began,

we have identified and/or characterized additional releases to groundwater beneath the

site:

. Ih the first quarter of 2009, a leakage of water occurred in a distillation tank valve
located within the IP1 chemical systems building. The result of this leakage was the
identification of a brief increasevin tritium levels in a monitoring location in the area
of the chemical systems building. Since the leakage was repaired, levels in that
monitoring well have gone down to pre-leak levels. There is no indication that this
brief leakage caused any material increase in the amount of tritium reaching the river.

o In the fourth quarter of 2009, a leakage of water occurred during a temporary
operation to filter the water in the Refueling Water Storage Tank. This leakage
resulted in a temporary increase in tritium levels in various monitoring wells. The

leak was immediately fixed, and tritium levels have since gone down to pre-leak
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levels. Entergy has subsequently determined that the radionuclide dose consequence
as a result of this leak was imrhaterial.
¢ Beginning in the third quarter of 2010, we noticed increased tritium levels in a
monitoring location adjacent to the IP2 SFP, which generally coincided with an
increase in the rate of water flowing into the leak-collection box on the outside of the
IP2 SFP. As an initial finding of the on-going investigation, the increased flow
appears to be attributable to the periodic raising of the SFP water level, resulting in a
leak path from light boxes near the top of the SFP, allowing water to get behind the
stainless steel liner plates on the face of the SFP. This leak path has had a temporary
repair applied, through sealing of the light boxes. Those light boxes are planned to be
removed and permanently sealed in the near future. There is no indication that this
leakage has resulted in any material increase in the tritium plume but additional
evaluations continue, so as to fully understand this issue.
While the coﬁcenuations of tritium identified above have resulted in no material increase
in the offsite dose analyses regularly performed by Entergy, all such instances are
enveloped by the reporting and analysis requirements of the NRC’s effluent regulations.
As such, they are included in the annual environmental and effluent release reporting
documents provided to the NRC.
In my professional opinion, Entergy’s ability to identify, characterize, and
respond appropriately to these sporadic releases, which occur at any large industrial

facility, demonstrates the efficacy of the LTMP.

DETAILS OF GZA'’S SITE HYDROGEOLOGY STUDY

Please provide an overview of the purpose and objectives of Indian Point’s

- 11 -
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hydrogeologic groundwater investigation.

Aé previously stated, following the discovery of the IP2 SFP hairline cracks in September
2005, Entergy contracted with GZA to conduct a comprehensive groundwater
investigation. GZA executed its investigation by utilizing a three-phased approach
between September 2005 and September 2007. Phase I investigations began in
September 2005 and focused on identifying groundwater flow pathways from the IP2
SFP, and evaluating how radionuclides move through the environment beneath the site.
During this phase, groundwater sampling focused on tritium. A large portion of the work
in Phase | included development of the initial Conceptual Site Model (“CSM”) to
understand the groundwater flow and radionuclide transport at Indian Point. Among
other things, activities during Phase I included the installation of four stilling wells (i.e.,
wells constructed of slotted pipe, and placed in surface water bodies to house pressure
transducers for monitoring surface water elevation fluctuations), borehole testing to
locate potential fractﬁres in the bedrock that could conduct groundwater flow, and
extensive sampling and analysis of groundwater from a large number of monitoring
wells. See Investigation Report, Section 2.1 at 6-7; Séction 42at17.

Phase II of the investigation commenced in January 2006. The focus of Phase II
work was to confirm the initial Phase I findings, better estimate the concentration of
radionuclides in groundwater at Indian Point, and augment the network of wells across
the site to allow identification of potential releases to groundwater on a long-term basis.
In support of these objectives, GZA drilled additional boreholes to locate potential
fractures in the bedrock that could conduct groundwater flow. As with the prior phase,

Phase II involved groundwater testing; while initially focused on tritium, in 2006 the
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testing was expanded to encompass all radionuclides typically associated with nuclear
power generation (although tritium and strontium remained the principal constituents of
interest). See Investigation Report, Section 2.2 at 7-8.

In June 2006, the Phase III investigations began. Phase III of the investigation
focused on further defining the extent of strontium detected during Phase II, and
augmenting the characterization of bedrock aquifer properties to allow evaluation of
potential remedial options. Phase III also involved the installation of additional wells to
further define the horizontal and vertical extent of contamination. During Phase III, GZA
conducted various pumping and tracer tests to better assess the hydraulic properties of the
bedrock and to augment its understanding of contaminant migration and transport

mechanisms. See Investigation Report, Section 2.3 at 8.
CURRENT GROUNDWATER MONITORING PROGRAM

Will Entergy continue to monitor groundwater to detect possible radionuclide
releases at Indian Point?
Yes. To monitor groundwater for future releases, Entergy has established a long-term
groundwater monitoring program (“LTMP”). There are esseﬁtially four objectives to the
LTMP:
e Monitor groundwater flow rate and radionuclide concentrations
to both detect and characterize curreﬁt and potential future
releases of radionuclides from groundwater to the Hudson
River;
e Monitor groundwater proximate to Indian Point systems,

structures, and components that may result in releases of
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radionuclides to groundwater at Indian Point;
e Monitor groundwater along the property boundary and off-site

to confirm that groundwater containing radionuclides is not

migrating off of the property to locations other than the river;

and

¢ Monitor groundwater plumes identified onsite to demonstrate

overall reductions in total activity over time.
The LTMP is designed to detect potential leaks from systems, structures, and components
that may result in releases of radionuclides to the groundwater at Indian Point. In order
to monitor SSCs, a broad network of on-site monitoring installations are used, in addition
to the numerous storm drains and sumps throughout the site, as described above. For
these monitoring wells, Entergy established investigation levels consisting of preset
quantitative radionuclide concentrations above which further action would be undertaken.
Those levels are well below applicaBle NRC limits, and therefore allow for timely
detection of potential new releases should they occur. This process is consistent with
NRC regulatory reporting guidance which recognizes that nuclear poWer plant operations
may have abnormal operational occurrences that take place and result in releases that
would be expected to be small fractions of regulatory limits. The LTMP positions
Entergy to investigate these occurrences should they occur and have an impact on
groundwater beneath the site.
Please describe briefly what GZA has done to develop and execute the LTMP.
Under the LTMP, GZA continues to conduct groundwater monitoring and sampling

activities that are reported quarterly in the “Quarterly Long-Term Groundwater

-14-



10
o
@
13
14
15
16
17
18
19
20
21

22

PREFILED TESTIMONY OF MATTHEW J. BARVENIK
IN SUPPORT OF ENTERGY NUCLEAR INDIAN POINT 2, LLC,

ENTERGY NUCLEAR INDIAN POINT 3, LLC AND ENTERGY NUCLEAR OPERATIONS, INC.

Monitoring Report.” See, e.g., GZA, Final IPEC Quarterly Long-Term Groundwater
Monitoring Report, Quarter Two 2010 (Report No. 10) (Feb. 15, 2011) (Exh. 40); GZA,
Final IPEC Quarterly Long-Term Groundwater Monitoring Report, Quarter One 2009
(Report No. S) (June 22, 2010) (Exh. 38). The groundwater monitoring activities are
conducted in support of Indian Point’s long-term monitoring efforts related to
radionuclide releases to groundwater. The overall foundation for the development and
execution of this LTMP is based on the CSM, as described in the Site Investigation
Report. Generally, the scope of work involved five separate areas:

First, GZA installed dedicated sampling equipment in the majority of monitoring
installations designated fo_r sampling as part of this program. The use of dedicated
sampling equipment limits the possibility of cross-contamination between monitoring
installations or individual multi-level sampling intervals within a single installation.

Second, GZA maintains transducers and dataloggers, as part of the monitoring
instrumenta\tion located across the site, which récord groundwater elevation and
temperature measurements at regular time intervals. These data are then downloaded on
a quarterly basis.

Third, GZA collects groundwater samples for radionuclide analysis from the
scheduled sampling intervals within select monitoring installations. If unexpected
quarterly results are encountered, mid-quarter and confirmatory samples may also be
collected. When requested, split groundwater samples from select locations are provided
to NRC and NYSDEC.

Fourth, GZA collects water samples from drain lines in several manholes onsite to

characterize discharge from foundation drains around and below the IP2 and IP3
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Containment Structures. These drains are part of the early leak detection monitoring
network. |

Fifth, GZA performs general wellhead maintenance tasks, such as housekeeping
of well vaults and roadboxes, and replacement of dedicated sampling equipment, tubing

and transducers, as required.

VIII. RESULTS OF HYDROGEOLOGIC INVESTIGATION AND CONTINUED

Q:

GROUNDWATER MONITORING AT INDIAN POINT

Do you believe that Entergy’s monitoring system provides reliable assurances that
future releases to groundwater will be detected?
Yes. A primary purpose of the groundwater monitoring program, including GZA’s
installations of a series of additional wells, was to do exactly that. It is my conclusion
that the current groundwater monitoring program, including the system of ground water
monitoring installations dispersed throughout the site, should detect future releases of
radionuclides to the groundwater from the operation of Indian Point comparable to those
described above, which are far below allowable federal regulatory limits. Entergy will
therefore be able to take timely and appropriate corrective action upon the detection of
any such releases.
Is the extent and level of groundwater contamination from the release of water from
the SFPs decreasing? |

Yes. It is our conclusion that the tritium and strontium plumes due to the historic
releases from the IP1 and IP2 SFPs have reached their maximum sizes and are
decreasing. These IP1 and IP2 plumes, however, are decreasing at varied rates, and with

periodic fluctuations, as expected. See Site Investigation Report at 97-101. The IP2
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tritium plume is generally decfeasing faster than the IP1 strontium plume given that
tritium does not partition to geologic and anthropogenic solid surfaces, while strontium
does. Data collected during and since the site investigation indicate that the tritium
concentrations in the IP2 plume have decreased. Similarly, the IP1 strontium plume has
decreased since 2009 and by removing all spent fuel and water from the spent fuel pools
the source has been eliminated. Our continued quarterly monitoring program has
confirmed these results. See, e.g., GZA Q2 2010 Quarterly Monitoring Report at 3-13 to
3-22.

INDEPENDENT ASSESSMENTS OF SFPS AT INDIAN POINT

Were any independent organmizations involved with Entergy’s assessments of the
impacts of fhe SFi’ releases?

Yes. Throughout the two-year hydrogeologic site investigation study Entergy provided
full and open access, including holding regular meetings attended by the NRC, USGS,
NYSDEC, and the NY Public Service Commission. For ‘example, early in the
investigation process, NYSDEC requested that the NYSDOH assess the presence of
drinking water supply wells in the vicinity of Indian Point.

Did NYSDEC conduct its own independent investigation?

Yes. NYSDEC (with support from NYSDOH) actively monitored Entergy’s
hydrological investigation, collected split samples of onsite and offsite monitoring wells,
and made recommendations on the work being performed. Importantly, NYSDEC
performed its own independent assessment of potential public health impacts. See
NYSDEC Community Fact Sheet (2007) (Exh. 46).

What did NYSDEC conclude during its own independent assessment?
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In brief, NYSDEC’s conclusions were consistent with the findings made in the Site
Investigation Report. As to any strontium contamination, NYSDEC concluded that
removal of the spent fuel and water from the IP1 SFP will (and did) halt the active source
of contamination. While public exposure can occur through consumption of fish from the
Hudson River, NYSDEC determined strontium levels in fish near the site are no higher
than those collected from other statewide locations. Here, NYSDEC corroborated
Entergy’s finding that calcula'ted doses to the public through fish consumption (0.00027
mrem whole body and 0.00099 mrem organ dose) are less than 1% of the allowable NRC
dose limits. See NYSDEC Community Fact Sheet (2007) (Exh. 46). NYSDEC’s
findings support the conclusion that there is no effect on fish from the radionuclide
releases to groundwater, and no public health concern associated with eating fish from
the Hudson River. Finally, NYSDEC concluded that any radionuclides reaching the
Hudson River as a result of the radionuclide releases to groundwater did not violate state
and federal drinking water levels. |

In addition, in 2007, NYSDEC conducted an enhanced, independent radiological
surveillance of several aquatic species in the lower Hudson River. The results from this
assessment were published in 2009. See Lawrence C. Skinner & Timothy J. Sinnot,
Measurement of Strontium (90Sr) and Other Radionuclides in Edible Tissues and
Bone/Carapace of Fish and Crabs from the Lower Hudson River, New York (Nov. 2009)
(Exh. 39). NYSDEC concluded that there were no significant differences in the
concentrations of strontium in fish and shellfish samples near the Indian Point site and

those sampled upriver at reference locations (which included an additional reference

, location in the river, 50 miles north of Indian Point). /d. at 8. In addition, NYSDEC
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concluded that the levels of all radionuclides (including strontium) in fish and shelifish at
all of the sampling locations were two to five orders of magnitude lower than established

criteria for protection of freshwater ecosystems. /d.

Please provide a brief background of NRC inspection activities at Indian Point since
the September 2005 discovery of a crack in the IP2 SFP wall.

After Entergy informed the NRC of the identified hairline cracks in the IP2 SFP wall,
which led to the discovery of low levels of radioactive trittum contamination in the
groundwater, NRC initiated a special inspection on September 20, 2005.. Although
Entergy did not exceed any specific thresholds in the NRC Reactor Oversight Process
(“ROP”) Action Matrix mandating additional regulatory oversight, NRC Staff
nonetheless increased its oversight relative to issues associated with the IP2 SFP, See
Réquest for Deviation from the Reactor Oversight Process Action Matrix to Provide
Increased NRC Oversight of Specific Issues at Indian Point Energy Center (Oct. 28,
2005), available at ADAMS Accession No. ML053010404 (Exh. 31). The pu.rpose of
the inspection was to examine Entergy’s performance and determine if the contaminated
groundwater affected, or could affect, public health and safety. /d.

NRC issued a special inspection report in March 2006 that assessed Entergy’s
performance and plans for more extensive site characterization, and reported that the -
groundwater contamination did not and was not likely to adversely affect public health
and safety. See NRC Special Inspection Report No. 05000247/2005011 (Mar. 16, 2006)
(Exh. 32). In that report, and subsequent public meetings, the NRC indicated that a final
conclusion would be reached after Entergy completed its groundwater characterization

initiative. While groundwater characterization was ongoing, NRC continued frequent
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inspections and implemented a monitoring regime for Entergy’s onsite groundwater
monitoring activities.

Subsequently, the NRC continued to closely monitor Entergy’s groundwater
characterization efforts, performed independent inspections and testing, and
independently evaluated radiological and hydrological conditions affecting groundwater
onsite. Additionally, the NRC independently verified groundwater radionuclide levels by
conducting split monitoring well sampling with Entergy and NYSDEC.

After receiving the results .frorn the hydrogeologic site characterization
investigation contained in the Site Investigation Report in January 2008, including
Entergy’s plan for remediation and long-term monitoring of onsite groundwater systems,
the NRC conducted its own, detailed review and inspection. The results of the NRC
Staff’s May 13, 2008 inspection report confirmed the conclusions in the Site
Investigation Report. See NRC Inspection Report Nos. 05000003/2007010 and
05000247/2007010, available at ADAMS Accession No. ML081340425 (May 13, 2008)

(“May 13, 2008 Inspection Report”) (Exh. 34). In the May 13, 2008 inspection report,

the NRC made several impc;:t;nt findings, including: (1) Entergy had properly identified
the source of groundwater releases as resulting from the IP1 and IP2 SFPs; (2) no
releases were observed or detected from IP3; (3) Entergy’s hydrogeologic site
characterization studies provide sufficiently detailed field observations, monitoring, and
test data that supported the development and confirmation of a reasonable CSM; (4) the
CSM provides a reasonable basis to support the finding that liquid effluent releases from
the SFPs migrate west towards the Hudson River and do not otherwise migrate offsite;

(5) there are no drinking water sources that can be impacted by the contaminated
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groundwater conditions; (6) the annual calculated exposure to the maximum exposed
hypothetical individual relative to the liquid effluent aquatic food exposure pathway is
currently, and is expected to remain, less than 0.1 % of the ALARA guidelines in
Appendix I of 10 C.F.R. Part 50, which are considered to be negligible with respect to
public health, safety, and the environment; (7) there is no evidence of any significant leak
or loss of radioactive water inventory from the site that was discernable in the offsite
environment; and (8) Entergy’s plans for long-term monitoring of residual groundwater
contamination were reasonable. /d at vi to viii.

In reaching these conclusions regarding Entergy’s hydrogeologic site
characterization, the NRC relied on an independent analysis of groundwater transport
through fractured bedrock utilizing geophysical well logging data that was conducted by
the U.S. Geological Survey (“USGS”). As the NRC pointéd out in its inspection report,
the USGS assessment corroborated the groundwater transport characteristics that were
measured by GZA. Id. at vii. The NRC also worked closely with NYSDEC by sharing
data and assessment information, coordinating independent split sampling of various

sample media, and providing a combined oversight of licensee performance. /d. at 1.

SUMMARY AND CONCLUSIONS

Please summarize the results of your work at Indian Point since 2005, at it relates to
the past and potential future release of radionuclides to the Hudson River.

GZA has used state of the practice methods to investigate the site hydrogeology and
develop the CSM to understand how groundwater flows beneath the site. As part of that,
GZA has installed a broad groundwater monitoring network, consisting of 65 monitoring

installations, including over 150 sampling intervals, in order to characterize the extent of
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past radionuclide releases to groundwater, and to proactively monitor for potential future
releases of radionuclides to groundwater from the operation of Indian Point. As a result,
GZA has concluded that low levels of radionuclides, principally tritium and strontium,
have migrated to the river as a result of past releases to groundwater, in amounts that are
orders of magnitude below allowable federal regulatory limits for radiological effluent
releases. Finally, GZA has concluded that the network of monitoring wells is sufficient
to allow Entergy to identify future potential comparable releases of radionuclides to
groundwater, and respond quickly and appropriately to such potential releases.

As a result of your work in this matter, have you formed an opinion as to whether
the releases of radionuclides to the Hudson River from groundwater have impaired,
or have the potential to impair, the quality of the water in the Hudson River for its
best uses? |

I have. As stated above, the levels of radionuclides released to the Hudson River from
groundwater are low, orders of magnitude below the allowable federal regulatory limits
for radiological effluent releases. Furthermore, the levels of radionuclides in the Hudson
River water in the vicinity of Indian Point are indistinguishable from the background
levels of radionuclides in Hudson River water taken from control locations far removed
from Indian Point, demonstrating that the releases do not have an effect on the
radionuclide levels of the Hudson River. As such, there is no scientific basis to conclude
that these release§ will impair the quality of the Hudson River for its best uses.

As a result of your work in this matter, have you formed an opinion as to whether
the releases of radionuclides to the Hudson River from groundwater have impaired,

or have the potential to impair, the suitability of the Hudson River for fish, shellfish,
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and wildlife propagation and survival?

I have. As stated above, the levels of radionuclides released to the Hudson River from
groundwater are extremely low, orders of magnitude below the allowable federal
regulatory limits for radiological effluent releases. As such, there is no scientific basis to
conclude that these releases have impaired the suitability of the Hudson River for fish,
shellfish, and wildlife propagation and survival.

As a result of your work in this matter, have you formed an opinion as to whether
there are reasonable assurances that no potential future releases of radionuclides to
groundwater at Indian Point will result in releases to the river that impair the
quality of the Hudson River water for its best uses?

Yes, as stated above, 1 believe that the network of monitoring wells is sufficient to allow
Entergy to identify comparable potential future releases of radionuclides to groundwater
and to take action to investigate and respond appropriately to any such releases. As a
result, I believe that there are reasonable assurances that no future comparable release of
radionuclides to groundwater at Indian Point, should it occur, will result in releases to the

river that will impair the quality of the Hudson River for its best uses.
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INTRODUCTION

Please state your name, current position, and business address.

My name is F. Owen Hoffman. I am president and director of SENES Oak Ridge, Inc.
Center for Risk Analysis, an organization that specializes in human health and ecological
risk estimation, risk assessment, and risk communication. SENES QOak Ridge is located
at 102 Donner Drive, Oak Ridge, TN, 37830.

Are you offering this testimony on behalf of Entergy in support of its application for
a Water Quality Certification (DEC App. Nos. 3-5522-00011/00030 (“IP2”) a.nd 3-
5522-00105/00031 (“IP3™)) for Indian Point Units 2 and 3 (collectively the
“Proceeding”)?

Yes. Iam offering my testimony with respect to Issue for Adjudication No. 3 concerning
“radiological materials”. I will offer expert testimony concerning the lack of any material
effects on human beings or aquatic biota that result from the low-level releases of
radionuclides from Indian Point that have migrated through groundwater to the Hudson

River.
SUMMARY OF EXPERT OPINIONS

What is the purpose of your testimony?

In the Notice of Denial, DEC Staff states that “radiological leaks have the poiential to
impair the best use of the water designated in 6 NYCRR § 701.11.” I understand from
counsel that § 701.11 contains the best usage classification for the use of the Hudson
River in the vicinity of Indian Point, and states that the “best usages of Class SB waters

are primary and secondary contact recreation and fishing. These waters shall be suitable
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for fish, shellfish and wildlife propagation and survival.” Accordingly, the purpose of my
testimony is to analyze the calculated levels of radionuclides that have migrated to the.
Hudson River as a result of past releases to groundwater at Indian Point, in order to
determine whether such releases have impaired, or have the potential to impair, the
Hudson River for the best usages set forth in 6 NYCRR § 701.11.

Please briefly describe the analysis you performed in preparing your testimony?

In preparing my testimony, I: (i) reviewed the estimates of radionuclides (principally
tritium and strontium) that migrated to the Hudson River as a result of past releases to
groundwater from Indian Point; (ii) reviewed Entergy’s estimated radiological dose
calculations to humans as a result of such releases; (iii) performed my own independent
estimated dose calculations to aquatic biota as a result of such releases; and (iv) based on
my knowledge and expertise in the field, determined whether such releases have had, or
could have, any effect on the best usages of the Hudson River set forth in 6 NYCRR
§ 701.11.

Based on your analysis, do you believe that radionuclide releases to groundwater at
Indian Point have impaired, or have the potential to il.npair, the best usages of
Hudson River?

No. Based on my analysis, the calculated levels of radiological materials reaching the
Hudson River as a result of releases to the groundwater at Indian Point are extremely low.
Moreover, based on my review of monitoring results of radionuclide levels in Hudson
River samples taken both in the vicinity of Indian Point and at control locations away

from Indian Point, this low-level migration of radionuclides from groundwater at Indian
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Point to the Hudson River has had no discernible effect on the level of radionuclides
present in the Hudson River from sources unrelated to the operation of Indian Point. As
such, there is no qredible scientific basis to conclude that releases of radionuclides to the
Hudson River from past releases to groundwater at Indian Point have impaired or will
impair the best usage of the Hudson River.

Do you hold each of your opinions to a reasonable degree of scientific certainty?
Yes.

QUALIFICATIONS

Please describe your educational and professional qualifications, including relevant
professional activities. |

My professional and educational qualifications are summarized in the attached
curriculum vitae (Exh. 53). In brief, 1 hold a Bachelor’s degree in Biological
Conservation from the San Jose State College, a Master’s degree in Fisheries Limnology
from Oregon State University, and a Ph.D in Ecology from the University of Tennessee.
I have more than 39 years of experience in issues related to the evaluation of human and
ecological risk from the release and transport of radionuclides and chemicals in terrestrial
and aquatic systems. I am a Distinguished Emeritus Member of the National Council on
Radiation Protection & Measurements (“NCRP”) and a corresponding member of the

International Commission on Radiological Protection.
OVERVIEW AND METHODOLOGIES

Please describe the exposure to radiation that a typical individual receives on an

annual basis.
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According to a recent report of the NCRP, the average annual radiation dose per person
in the United States is 620 millirem (“mrem”). See NRCP Report No. 160 (Exh. 37).
Approximately half of this radiation exposure comes from natural background sources:

cosmic radiation from space, naturally occurring radioactive minerals in the ground and
in your body, and from the radioactive gases radon and thoron, which are created when
other naturally occurring elements undergo radioactive decay. Approximately 48% of
that dose comes from medical procedures and treatments. See
http://www.epa.gov/radiation/understand/perspective.htmi#average. |

What is tritium?

Tritium is a naturally occurring radioactive form of hydrogen that is pfoduced naturally
in the atmosphere when cosmic rays collide with air molecules. As a result, tritium is
found in very small or trace amounts in water throughout the world. Tritum has a half
life of 12.3 years. Tritium is also a byproduct of the production of electricity at nuclear
power plants, such as Indian Point. Tritium emits a weak form of radiation, a low-energy
beta particle similar to an electron. The tritium radiation does not travel very far in air

and cannot penctrate the skin. See NRC Backgrounder on Tritium, available at

http://www.nrc.gov/reading-rm/doc-collections/fact-sheets/tritium-radiation-fs.html.

Because tritium emits a very weak form of radiation and leaves the body relatively
quickly, it is one of the least dangerous radionuclides. See NRC: Frequently Asked
Questions About Liquid Radioactive Releases, available at

http://www.nrc.gov/reactors/operating/operating/ops-experience/tritium/faqs.html.
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Like normal hydrogen, tritium can bond with oxygen to form water. The resulting
water is called “tritiated water”, which is chemically identical to normal water and the
tritium cannot be filtered out of the water.

Are people routinely exposed to tritium?

Yes. Everyone is exposed to small amounts of tritium every day, because it occurs in the
environment and the foods we eat due to natural causes and prior weapons testing in the
atmosphere primarily during the 1950s and early 1960s.

What is strontium?

Strontium is a soft, silvery metallic element found in rocks, soil, dust, coal and oil.
Strontium-90 is a radioactive form of strontium. Strontium-90 is formed in nuclear
reactors or during the explosion of nuclear weapons. Strontium-90 has a half live of
approximately 29 years.

Are people regularly exposed to strontium?

Yes. Everyone is exposed to small amounts of strontium-90, since it is widely dispersed
in the environment and the food chain. The vast majority of strontium-90 in the
environment and food chain (approximately 99%) is a result of weapons testing that
occurred worldwide from approximately 1963 to 1980. See NRC: Frequently Asked

Questions About Liquid Radioactive Releases, available at

http://www.nrc.gov/reactors/operating/operating/ops-experience/tritium/fags.html. Most

of the remaining strontium-90 is attributable to the Chernobyl nuclear power plant
accident. /d. Strontium-90 from releases from nuclear power plants is a small fraction of

the strontium-90 in the environment. /d.
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A. Liguid Effluent Radiological Dose Limits and Environmental Monitoring
Requirements

Please provide an overview of the regulations that establish dose limits for members
of the public for nuclear power plants.

NRC regulations in 10 C.F.R. Part 20, “Standards for Protection Against Radiation,” are
applicable to all nuclear power plants, including Indian Point, and establish several
relevant dose limitations. The regulations found in Part 20 establish standards for
protection against ionizing radiation resulting from activities of NRC licensees and are
intended to control, among other things, the possession and use of licensed materials such
that the total dose to an individual member of the public does not exceed radiation
protection standards. Pursuant to 10 C.F.R. § 20.1301(a), licensees must conduct
operations so that the maximum allowable concentrations of radionuclides in air and
water above background at the boundary of unrestricted areas (i.e., areas for which access
is not limited or controlled by a licensee) does not exceed an annual total effective dose
equivalent of 100 mrem in a year to individual members of the public.

Furthermore, 10 C.F.R. § 20.1301(e) incorporates by reference the U.S.
Environmental Protection Agency’s (“EPA”) environmental radiation protection standard
found at 40 C.F.R. § 190.10. Section 190.10 imposes the following dose limits to any
member of the public resulting from planned discharges of radioactive materials to the
general environment from uranium fuel cycle operations (which includes nuclear power
plant operations): 25 mrem/yr to the whole body; 75 mrem/yr to the thyroid; and 25

mrem/yr to any other organ.
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In addition, to demonstrate compliance with dose limits for members of the
public, 10 C.F.R. § 20.1302 requires that licensees conduct surveys of radiation levels in
both unrestricted and controlled areas, and of radioactive materials in effluents released
to both unrestricted and controlled areas.

In addition to the Part 20 and EPA limits, 10 C.F.R. Part 50 places additional
restrictions on public dose from the operations of nuclear power plants such as IP2 and
IP3. Specifically, 10 C.F.R. § 50.36a imposes conditions on operating licensees in the
form of technical specifications on effluents from nuclear power reactors. These
specifications are intended to keep releases of radioactive materials to unrestricted areas
during normal operations, including expected operational occurrences, “as low as
reasonably achievable” (“ALARA”). Appendix [to 10 C.F.R. Part 50, “Numerical
Guides for Design Objectives and Limiting Conditions for Operation to Meet the
Criterion ‘As Low as is Reasonably Achievable’ for Radioactive Material in Light-
Water-Cooled Nuclear Power Reactor Effluents,” provides numerical guidance on dose-
design objectives and limiting conditions for operation of light-water reactor effluents to
meet the ALARA requirement. Appendix I also establishes requirements for the |
demonstration of compliance with the design objective, actions to be taken if the effluent
releases in any calendar quarter exceed any of the annual design objectives by one-half,
and requirements to conduct surveillance and monitoring programs to demonstrate
compliance.

The numerical design objectives of Appendix I to Part 50 are a fraction of the

Part 20 limits (including the EPA 40 C.F.R. § 190.10 limits). Thus, in practice, because
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1 the Part 50, Appendix I design objections are far more restrictive than Part 20 allowable
l 2 dose limits or effluent concentration levels, the Part 50, Appendix I ALARA objectives
3 and guidelines are controlling for power reactor licensees.
4 To implement 10 C.F.R. Part 50, Appendix I, the NRC Staff developed
[ 5 Regulatory Guide 1.109, “Calculation of Annual Doses to Man from Routine Releases of
‘— 6 Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50,
7 Appendix L,” Rev. 1 (Oct. 1977) (“Regulatory Guide 1.109”"). Regulatory Guide 1.109
- 8 describes basic features for calculation models and suggests parameters for the estimation
9 of radiation doses to members of the general public from effluent releases. The following
10 are the design objectives of Appendix I, 10 C.F.R. Part 50, as summarized in Table 1,
. 11 NRC Regulatory Guide 1.109, for the maximum exposed individual (integrated total dose
| 12 on an annual basis):
13 Liquid Effluents
14 e Annual dose to the total body from all pathways — 3 mrem per reactor — location
15 . of highest dose offsite evaluated at a location that is anticipated to be occupied
16 during the plant lifetime or evaluated with respect to such potential land and water
17 usage and food pathways as could actually exist during the term of plant
18 operation.
19 e Annual dose to any organ from all pathways — 10 mrem per reactor — location
20 same as above.
21 In addition, 10 C.F.R. § 50.36a requires licensees to have technical specifications
22 (i.e., license conditions) to ensure compliance with Sections 20.1301 and 50.34a, and to
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use operating procedures and radioactive waste systems to maintain radioactive effluents
ALARA—both during the current and extended periods of operation. Section 50.36a
also requires that licensees submit to the NRC an Annual Radiological Effluent Release
Report that specifies the quantity of each of the principal radionuclides released to the
unrestricted areas in liquid and in gaseous effluents during the previous 12 months.
Further, in accordance with 10 C.F.R. Part 50 Appendix I, Section [V.B, NRC regulations
require that nuclear power plant operators monitor the environment in the vicinity of the
nuclear power plant to assess the cumulative impact of the radionuclides that have been
released and, on an annual basis, to submit the results of this environmental monitoring
program to the NRC in an Annual Radiological Environmental Operating Report.

Do NRC regulations require that a licensee account for inadvertent or unanticipated
releases?

Yes. The NRC limits and ALARA dose controls apply to both normal effluent
discharges and unplanned releases such as leaks or spills containing radionuclides.
‘Regardless of the source, each nuclear power plant is required to account for the
radionuclides released to the environment, including planned and unplanned releases.
Each licensee is responsible for accounting for the release, evaluating the release relative
to NRC regulatory requirements, and reporting the quantity of radionuclides released and
the highest dose to any theoretical member of the public. See SECY-11-0019, Senior
Management Review of Overall Regulatory App}'oach to Groundwater Protection, Encl.
2, Regulatory Framework at 2 (Exh. 44). Along with all other releases, unplanned or

abnormal releases are specifically identified in the required Annual Radiological Effluent
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Release Report provided to the NRC.

Have you reviewed Entergy’s Offsite Dose Calculation Manual (“ODCM”)?

Yes.

Does Entergy’s ODCM comply with the NRC requirements for calculating the doses
of radiological releases from Indian Point?

Yes. Entergy’s ODCM calculates dose in a manner consistent with the specification
requirements of Regulatory Guide 1.109 and the design objectives of 10 C.F.R. Part 50
Appendix L

Have you reviewed the calculations of the amount of tritium released to the Hudson
River from groundwater in 2006-10?

Yes. The estimates of the total tritium released to the Hudson River from groundwater
are contained in Entergy’s Annual Radiological Effluent Release Reports (“ARERR”), at
Section H. They are summarized in the following table:

Total Tritium Released from Groundwater

2006 0.19 curies
2007 0.064 curies
2008 0.2 curies
2009 0.07 curies
2010 0.12 curies

See Entergy’s ARERRs, 2006-10, at Section H.
Have you reviewed the calculations of the annual dose from the tritium released to

the Hudson River from groundwater for 2006-10?

-10-
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Yes. The calculations of the annual dose from the tritium released to the Hudson River
from groundwater are contained in Entergy’s ARERRs, at Section H. They are
summarized in the following table:

Annual Dose from Tritium Released from Groundwater

2006 2.1 x 10" mrem
2007 2.6 x 107 mrem
2008 2.2x 107 mrem
2009 1.4 x 107 mrem
2010 1.9 x 107 mrem

See Entergy’s ARERRs, 2006-10, at Section H.

Were Entergy’s calculation of annual radiation dose from the tritium released from
groundwater to the Hudson River consistent with the OCDM and the requirements
of NRC?

Yes.

Do you have an opinion as to the effect on human health as a result of the releases of
tritium from groundwater to the Hudson River?

[ do. The level of tritium released to the river from groundwater on an annual basis is
orders of magnitude lower than the allowable the allowable federal regulatory limits for
radioactive effluents, and orders of magnitude below allowable federal regulatory levels
of tritium that Entergy releases to the river on an annual basis through the discharge canal
pursuant to its NRC licenses, which levels are designed to protect human health and the

environment. See Entergy’s ARERR’s, 2006-10, at Table 2A. More importantly, the

-11-
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dose is so small as to be inconsequential to human health or the environment. To provide
an example, in 2010, the total annual radiation dose to a hypothetical maximally exposed
human being from the tritium released from groundwater was 0.00000019 mrem. As
stated above, the average annual radiation exposure for the typical individual in the
United States is 620 mrem. Indeed, the typical radiation exposure from eating a banana,
which contains small amounts of radioactive potassium, is 0.01 mrem. The low level of
tritium, and the low dose consequences from that tritium, demonstrates conclusively that
there is no material negative effect on human health or the environment from the releases
of tritium from groundwater to the Hudson River.

Have you reviewed the calculations of the radionuclides released to the Hudson
River from groundwater as a result of past releases from the IP1 SFP?

Yes. While I understand that this proceeding relates solely to the continued operation of
Indian Point Unit 2 and Unit 3, and does not relate to any activity related to Unit 1, I have
also reviewed Entergy’s estimates of radionuclides (principally strontium, and trace
amounts of cesium and cobalt) that have been released to the Hudson River as a result of
the past release to groundwater from IP1 SFP. These estimates are contained in
Entergy’s ARERRs, at Section H. They are summarized in the following table:

Total Radionuclides Released from IP1 SFP

2006 . 0.00057 curies
2007 _ 0.00008 curies
2008 0.00016 curies
2009 0.00025 curies

-12 -
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2010 0.000042 curies

See Entergy’s ARERRs, 2006-10, at Section H.

Have you reviewed the calculations of the annual radiation dose from radionuclides
released to the Hudson River from groundwater as a result of past releases from the
IP1 SFP?

Yes. The calculations of the annual radiation dose from the radionuclides released to the

Hudson River from groundwater as a result of past releases from the IP1 SFP are

contained in Entergy’s ARERRs, at Section H. They are summarized in the following

table:
Annual Dose from Radionuclides Released from IP1 SFP
Total Body Adult Bone

2006 0.00178 mrem 0.00721 mrem
2007 0.000266 mrem 0.000994 mrem
2008 0.000286 mrem 0.000935 mrem
2009 0.000256 mrem 0.00103 mrem
2010 0.000173 mrem 0.000706 mrem

See Entergy’s ARERRs, 2006-10, at Section H.

Were Entergy’s calculation of annual radiation dose from radionuclides released to
the Hudson River from groundwater as a result of past releases from the IP1 SFP
consistent with the OCDM and the requirements of NRC?

Yes. |

Do you have an opinion as to the effect on human health from the radionuclides

-13-
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released to the Hudson River from groundwater as a result of past releases from the
IP1 SFP?

I do. The level of radionuclides released to the river on an annual as a result of past
releases to groundwater from the IP1 SFP is extremely low. Indeed, the level of
radionuclides released from groundwater is orders of magnitude lower than the allowable
federal regulatory limits for radioactive effluents, which levels are designed to protect
human health and the environment. More importantly, the radiation dose is so small as to
be incoﬁsequential to human health or the environment. To provide an example, in 2010,
the total annual dose to the most affected human being from the radionuclides released
from the IP1 SFP was 0.000173 mrem. As stated above, the average annual radiation
exposure for the typical individual in the United States is 620 mrem. Again, the typical
radiation exposure from eating a banana, which contains small amounts of radioactive
potassium, is 0.01 mrem. The low level of radionuclides, and the low dose consequences
from those radionuclides, demonstrates conclusively that there is no material negative
effect on human health or the environment from the release of groundwater to the Hudson
River containing radionuclides as a result of releases from the IP1 SFP,

Have you reviewed the results of the testing of radionuclides in Hudson River water
samples?

Yes. The Annual Radiological Environmental Operating Reports (“AREOR”) for Indian
Point contain the results of testing for plant related radionuclides in the vicinity of Indian
Point, and at the Hudson River inlet, which is used as a control location. This is

important, as there are low levels of “background” radionuclides in surface waters
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throughout the world as a result of nuclear weapons testing and the Chernobyl incident.
As such, comparing the levels of radionuclides in river water in the vicinity of the plant
to that of a control location can assist one in determining whether the radiological
releases from the plant are having a measurable effect on the Hudson River. I have
revieWed the AREORs from 2006 through 2010, and have concluded that there are no
material differences in the levels of radionuclides contained in the samples taken from the
vicinity of the plant and from the control location over that time period. This is as |
would expect, gi\)en the low levels of radionuclides being released, and the large volume
of water in the river.

Do you have an opinion as to the effect on aquatic biota as a result of the releases of
radionuclides from groundwater to the Hudson River?

Yes. The Department of Energy (“DOE”) has promulgated.a guideline for radiation dose
rates from environmental media, which recommends limiting the doSe to aquatic biota to
less than 1.0 rad/day (0.01 Gy/day). See DOE-STD-1153-2002, DOE Standard, A
Graded Approach for Evaluating Radiation Doses to Aquatic and Terrestrial Biota (2002)
(excerpts included at Exh. 45). These guidelines were developed on the basis of
experimental data that indicated that there would not be any negative population-level
effects at these doses.

Did you perform any dose rate calculations for aquatic biota in the area in the
vicinity of the IPEC site?

Yes. As part of my preparation in this matter, I used the DOE’s RESRAD-BIOTA dose

evaluation model (v.1.5/level 3) to calculate the dose rate to aquatic organisms in the

-15-



10

11

12

13

14

15

16

17

18

19

20

21

22

PREFILED TESTIMONY OF F. OWEN HOFFMAN, PH.D.
IN SUPPORT OF ENTERGY NUCLEAR INDIAN POINT 2, LLC,
ENTERGY NUCLEAR INDIAN POINT 3, LLC, AND ENTERGY NUCLEAR OPERATIONS, INC.

vicinity of the IPEC site. Furthermdre, I compared the estimates of dose rate obtained
with RESRAD-BIOTA with dose rates calculated with the use of biota dose coefficients
for tritium and strontium-90 documented for external and internal exposures in
UNSCEAR 2008 (Vol. II, Annex E) (Exh. 35-36), and an assumed water-to-whole
organism bioconcentration factor of 320 for strontium-90. To perform these calculations,
I used conservative upper-bound estimates of the rolling average concentration of both
tritium and strontium in the groundwater migrating to the River. Using the RESRAD-
BIOTA dose model, I caléulated a dose rate to aquatic organisms in the vicinity of the
IPEC site of 2.05 x 10 rad/d for tritium, and 3.71 x 10™ rad/d for strontium-90. Using
the UNSCEAR approach, I calculated a dose rate to aquatic organisms in the vicinity of
the IPEC site of 2.9 x 10 rad/d for tritium, and 4.7 x 10 rad/d for strontium-90. These
dose rates are orders of magnitude below the DOE 1 rad/d guideline, and support my
conclusion that effluent releases from the IP SFPs have not resulted in any negative
effects on the ecosystem.

Are you aware of any other independent dose assessments of the impact of releases
of radionuclides to groundwater on aquatic biota in the vicinity of the IPEC site?
Yes. In 2009, the NYSDEC published the results of enhanced, independent radiological
surveillance of several aquatic species in the lower Hudson River conducted in 2007. See
Lawrence C. Skinner & Timothy J. Sinnot, Measurement of Strontium (90Sr) and Other
Radionuclides in Edible Tissues and Bone/Carapace of Fish and Crabs from the Lower
Hudson River, New York (Nov. 2009) (Exh. 39). The NYSDEC study involved an

independent assessment of fish and invertebrates sampling performed as part of Entergy’s
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-Radiological Environmental Monitoring Program (“REMP”). Typically, radiological
surveillance under the REMP involves samples of edible tissues of two or more important
commercial or recreational fish or invertebrate species (e.g., striped bass, white perch,
American eel, catfish, sunfish, or blue crab) performed in spring and fall of each year at
two locations—in the vicinity of the IPEC site (approximately river mile 42) and the
vicinity of Roseton Generating Station (the traditional reference station at approximate
river mile 65). The one-time design modifications for the 2007 effort included: the
addition of carp to the target spe;:ies list; adding strontium to the list of radionuclide
analyzed; analysis of fish bone or crab carapace; and sampling fish at a third location in
the Catskill Region between river miles 107 and 125 to help assure appropriate separation
of fish populations that are resident to the river, and, consequently, assure isolation of
resident fish populations from the potential influence of IPEC.

Sampling was conducted by Normandeau Associates, Inc., under contract with
Entergy. Samples were split three ways between Entergy’s contract laboratory, AREVA,
Inc.; the NRC for analysis at Oak Ridge Institute for Science and Education; and
NYSDOH Wadsworth Center for Labs and Research. The NYSDEC study found that
there were no spatial differences in the concentrations of strontium-90 or radium-224
from the three locations in the lower Hudson River. In contrast, K-40 levels were
somewhat greater in the vicinity of Roseton Generating Station. Furthermore, the
NYSDEC study calculated dose rates from strontium-90, uranium-238, and thorium-232
and compared those rates to the DOE standard for protecting aquatic biota. NYSDEC

concluded that the levels of radionuclides—including strontium-90—were two to five
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orders of magnitude lower than the 1.0 rad/day criterion established for protection of

freshwater ecosystems.

SUMMARY AND CONCL.USIONS

As a result of your work in this matter, have you formed an opinion as to whether
the releases of radionuclides to groundwater that has migrated to the Hudson River
have impaired, or have the potential to impair, the use of the Hudson River for
recreation activities such as swimming, fishing, and boating? |
I have. As stated above, the levels of radionuclides released to the Hudson River from
groundwater are extremely low, with an immaterial effect on annual dose consequence to
man or aquatic biota. Moreover, given the low levels of these releases, and the large
volume of water in the Hudson River, there is no credible evidence that the releases of
radionuclides from groundwater have any measurable effect on the level of radionuclides
present in the Hudson River frorﬁ historical sourcés. As such, there is no credible
scientific basis to conclude that releases of radionuclides to groundwater that has
migrated to the Hudson River have impaired or will impair the use of the Hudson for
primary or secondary contact recreation, such as swimming, fishing, and boating.

As a result of your work in this matter, have you formed an opinion as to whether
the releases of radionuclides to groundwater that has migrated to the Hudson River
have impaired, or have the potential to impair, the suitability of the Hudson River
for fish, shellfish, and wildlife propagation and survival?

I have. As stated above, the levels of radionuclides released to the Hudson River from

groundwater are extremely low, with an immaterial effect on annual dose consequence to
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aquatic biota. Moreover, given the low levels of these releases, and the large volume of
water in the Hudson River, there is no evidence that the releases of radionuclides from
groundwater have any material effect on the level of radionuclides present in the Hudson
River from historical sources. Given all this, there is no credible scientific basis to
conclude that releases of radionuclides to groundwater that has migrated to the Hudson
River have impaired or will. impair the suitability of the Hudson River for fish, shellfish,

and wildlife propagation and survival.
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RADIOLOGICAL
Introduction

Please identify yourselves.

Dr. Esselman: My name is Thomas C. Esselman. I am a Principal of Lucius
Pitkin, Inc., 304 Hudson Street, New York, NY 10013. I have over thirty-five
years experience in engineering including the areas of component and structure
performance, aging, stress analysis, dynamics, seismic design and analysis.
mechanical design, thermo-hydraulics, materials, materials degradation, and
failure analysis, including extensive experience with nuclear power facilities. My

responsibilities have included performance and management of a large variety of

engineering, engineering development, and engineering evaluation issues.

consult frequently on power generation and delivery, generating plant design and

operation, material degradation, plant and system aging issues, and materials

evaluations. A copy of my resume is attached as Exhibit 77.

Mr. Barvenik: My name is Matthew Barvenik. | am a Senior Principal with |
GZA GeoEnvironmental, Inc., One Edgewater Drive, Norwood, MA 02062. I

submitted direct prefiled testimony, which included my qualifications and resume,

on July 22, 2011.

Dr. Hoffman: My name is F. Owen Hoffman. I am president and director of
SENES Oak Ridge, Inc. Center for Risk Analysis, an organization that specializes
in human health and ecological risk estimation, risk assessment, and risk
communication. SENES Oak Ridge is located at 102 Donner Drive, Oak Ridge,

TN, 37830. I submitted direct prefiled testimony which included my

qualifications and resume, on July 22, 2011.
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Please state the purpose of your rebuttal testimony.
All Experts: The purpose of our testimony is to address certain portions of the
prefiled direct testimony of Mr. Arnold Gunderson (Riverkeeper), and Mr. Paul
Kolakowski (NYSDEC) with respect to Issue for Adjudication No. 3
(Radiological Issues). We have each individually reviewed Mr. Gunderson’s and
Mr. Kolakowski’s testimony. In our individual professional opinions, their
testimony and conclusions contain numerous errors, inaccuracies, and
deficiencies. For ease of reference, the initials of the individual or individuals
responsible for providing the testimony in response to each particular question are
provided herein.
Background
Please describe any background information on radiation exposure and
regulations necessary to provide context for your rebuttal testimony.
(TCE, MIB, FOH): While Mr. Gunderson and Mr. Kolakowski discuss in detail
Entergy’s unplanned releases of radionuclides from groundwater to the Hudson
River, neither discusses the effects of such releases or the relevant regulatory
guidelines that govern such releases. That basic information, provided herein,
provides an important context for our rebuttal testimony.

According to a recent report of the National Council on Radiation

Protection and Measurements (“NCRP”),' the average annual radiation dose per

The NRCP is an organization chartered by the U.S. Congress in 1964 to, inter alia, “collect,
analyze, develop and disseminate in the public interest information and recommendations about
(a) protection against radiation . . . and (b) radiation measurements, quantities and units,
particularly those concemned with radiation protection.” See
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person in the United States is 620 millirem (*mrem”). See NCRP Report No. 160
(Exh. 37). Approximately half of this radiation exposure comes from natural
background sources, such as cosmic radiation from space, naturally occurring
radioactive m_inerals in the ground and in your body, and from the radioactive
gases radon and thoron, which are created when other naturally occurring
elements undergo radioactive decay. Accordingly, the average individual will
receive over 300 mrem of radiation exposure each year from naturally occurring
background radiation. Another 48% of the average total radiation exposure of
620 mrem received each year is from medical procedures, many routine. Below

is a chart detailing the average sources of radiation exposure:

Sources of Radiation Exposure in the United States

Cosmic {Space) - 5% Radon'?ﬂd-'-
\, Thoron - 37% °

Terrestrial {Soil) - 3%
Internal - 5% h’__

Ingustral and
Occupational - .1'%

B Consumer Products - 29

W Nuclear Medicine - 12%

[ Natural Sources - 50% Manmade Soufc&s - 50%
~310 millirem (0.31 rem) ~310 mitlirem (Q.31 rem)

tow-.a ACAP Repurl Ko 16020008
LU report 1s avalan:e on the NCRP Web se 32 www.ACRPouL! cat-ons.ore

As is evident from above, the average radiation exposure resulting from
industrial and occupational activities, which includes but is not limited to

exposure resulting from the operation of nuclear facilities, contributes just 0.1%

hup://www.ncrponline.org/AboutNCRP/About_NCRP.html.
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of the average annual radiation cxposure.

Both state and federal regulators (including NYSDEC) have promulgated
regulations setting limits on the increased radiation exposure to individuals from
industrial facilities. While the relevant federal regulations are discussed in detail
in the pre-filed testimony of Dr. Hoffman, below is a chart setting lorth the
federal and state regulations regarding potential dose from industrial facilities. as
well as the calculated dose resulting from Indian Point’s liquid effluents, and from

the unplanned releases of radionuclides specifically:

240

200

120

Annual Dose (mrem/yr whole body)

) 3 0.0032 0.0002
Natural NRC Effluents 10 EPA-40 CFR 190 NYSDEC DHSM  NRC Design Obh 1PEC Liquid IPEC Ground &
Background CFR 20 RAD-05-01 10CFRS0 App. b Effluents Dose Storm Water Dose
tiquid 2010 -2010

In addition to the relevant federal regulatory limits, NYSDEC has

promulgated limits for the dose resulting from the operation of industrial facilities
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subject to its jurisdiction. Those limits are contained in two relevant regulations.
First, NYSDEC’s radiological regulations at 6 NYCRR Part 380, “requires parties
who discharge radioactive material to keep records of the radioactive material
discharged and to maintain those discharges as low as reasonably achievable
(“ALARA”). The regulations set radiation dose limits and emission levels above
which a party must obtain a radiation control permit from NYSDEC.” See

http://www.dec.ny.gov/chemical/23475.html. Accordingly, 6 NYCRR Part 380-

5.1, entitled “Dose Limits for Individual Members of the Public,” sets a limit of
100 mrem/year resulting from discharges of radioactive material to the
environment.” NYSDEC also has promulgated guidance for cleanup of sites
contaminated with radiological materials that sets a 10 mrem/year dose limit. See
NYSDEC DSHM-RAD-05-01, “Cleanup Guidelines for Soils Contaminated with
Radioactive Materials” (“The total effective dose equivalent to the maximally
exposed individual of the general public, from radioactive material remaining at a
site after'cleanup, shall be as low as reasonably achievable and less than 10 mrem
above that received from background levels of radiation in any one year.”).
Furthermore, NYSDEC has applied this guidance when analyzing impacts from
the release of radionuclides, and has determined that dose levels that are 10,000
times higher than the doses from Entergy’s unplanned releases presented no harm

to public health or the environment. Specifically, GZA reviewed NYSDEC’s

Because of federal preemption, the limits in Part 380 expressly do not apply to nuclear facilities
subject to NRC regulation, such as Indian Point. See 6 NYCRR Part 380-1.2 (“This Part does not
apply to any person to the extent that such person is subject to regulation by the U.S. Nuclear
Regulatory Commission or the U.S. Department of Energy.”).

.5
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investigation of naturally occurring radioactive materials (NORM) associated
with oil and gas drilling in New York State. See’An Investigation of Naturally
Occurring Radioactive Materials (NORM) in Oil and Gas Wells in New York

State, http://www.dec.ny.gov/chemical/23473.html. The focus of NYSDEC’s

work on this issue was to evaluate the potential impact to the public and the
environment associated with this industry. As part of this investigation,
NYSDEC specifically evaluated the spreading of hydrofracking brine generated
by this industry, which contains NORM, on local roads. The dose computed by
NYSDEC for brine spread on roads for snow removal and dust control was
between 1.7 and 2.9 mrem/year. Based on these potential exposure levels,
NYSDEC concluded that: “Even given the “worst-case " assumptions cited above,
the output from the RESRAD model showed that the dose rate upon the 20th year

of exposure (the year of highest possible exposure) from all radium isotopes and
its progeny would still be well below the NYSDEC [DSHM-RAD-05-01] cleanup

guideline of 10 mrem/yr. This result was based upon conservative modeling and

" demonstrates that there is no reason to believe that the public health or the

environment would be threatened.” As such, in performing this analysis,
NYSDEC concluded that a 2.9‘mrem/year exposure results in “no reason to
believe that the public health or the environment would be threatened.” By
contrast, the whole body dose in 2010 at Indian Point for all radionuclides
resulting from unplanned releases was 0.0002 mrem/year, an exposure more than
10,000 times lower than that considered acceptable by NYSDEC. As such,

according to NYSDEC’s own analysis, the release of radionuclides to the Hudson

-6-
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River at Indian Point constitutes no threat to public health or the environment.

In sum, the total calculated potential radiation dose from Entergy’s
unplanned releases of radiological'materials in all of 2010 was 0.0002 mrem. To
provide some context as to the insignificant dose from Entergy’s unplanned
releases, it is helpful to understand the radiation dose from certain common,
everyday activities: eating a single banana: 0.01 mrem; a single cross-country
flight: 2 mrem; a single chest x-ray: 4 mrem. Each of these common activities
results in a dose that is orders of magnitﬁde more than the total annual dose from
Entergy’s unplanned releases.

Rebuttal to Testimony of Mr. Gunderson

Mr. Gunderson’s testimony references, at several points, EPA limits for
tritium. Are there any aspects of Mr. Gunderson’s iestimony regarding EPA
limits for tritium with which you disagree?

(MIB, FOH) Yes. Mr. Gunderson’s statements regarding what he characterizes as
leaks of tritium at nuclear plants in excess of EPA limits are misleading. For
instance, Mr. Gunderson’s testimony states that “According to an NRC document
entitled List of Historical Leaks and Spills at U.S. Commercial Nuclear Power
Plants, 38 of the 65 nuclear power plant sites have reported tritium leaks in excess
of U.S. Environmental Protection Agency (EPA) limits.” This statement is a
mischaracterization of the document on which Mr. Gunderson purports to rely.
To demonstrate this mischaracterization, some background on the referenced
regulatory limits is necessary. In 1976, EPA issued standards under the Safe

Drinking Water Act, which apply to “drinking water providers” as defined in the
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Act, and includes dose-based drinking water standards for, inter alia, tritium and
strontium. The EPA established a maximum contaminant level of 20,000
picocuries per liter (pCi/L) for tritium and 8 picocuries per liter for strontium.
This regulation applies to drinking water sources (i.e., at the tap). It does not
apply to wells on the site at Indian Point which are not used as a drinking water

source. See Http:// www.nrc.gov/reading-rm/doc-collections/fact-sheets/tritium-

radiation-fs.html.

The NRC document on which Mr. Gunderson purports to rely for his
statement that “38 of the 65 nuclear power plant sites have reported tritium leaks
in excess of U.S. Environmental Protection Agency (EPA) limits” dcmonstrates
clearly the falsity of this testimony. In fact, that document states that no nuclear
facility has ever had leaks that resulted in drinking water levels in excess of EPA
limits:

“There are 65 sites with operating commercial nuclear power

plants in the United States. Records indicate 38 of these sites have

had leaks or spills that involved tritium in excess of 20,000 pCi/L

at some time during their operating history. Fourteen sites are

currently reporting tritium, from a leak or spill, in excess of 20,000

pCi/L. Although many sites have had leaks.or spills involving

tritium, no site is currently detecting tritium in the offsite

environment, or in drinking water, in excess of 20,000 pCi/L.

* k Xk
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This list demonstrates that in all of that time, and with all the

leaks and spills that have occurred, no drinking water supply

has exceeded the allowable level for tritium specified in EPA’s

Safe Drinking Water Act.”
See List of Historical Leaks and Spills at U.S. Commercial Nuclear Power
Plants, Rev 7 (emphasis added) (Ex. AG-Rad-2).
Beginning at page 6, line 12 of his pre-filed testimony, Mr. Gunderson
references a report of the U.S. General Accounting Office (“GAO”), stating
that the “GAO concludes that the elimination or reduction in the frequency
of radioactive leaks into the soil has not been solved by industry initiatives
and is likely to continue or worsen as nuclear plants continue to age.” Do
you agree with Mr. Gunderson’s summary of the GAO’s conclusions?
(TCE, MJB) No. First, the GAO report was an independent review of tritium
leaks by two panels of experts from the National Academy of Sciences. They
examined tritium leaks that had occurred at three nuclear power plants
specifically (Braidwood Generating Station, Oyster Creek Generating Station, and
Vermont Yankee Nuclear Power Station), and also looked broadly at the issue
across the nuclear industry. As part of their work, they also visited the Indian
Point Nuclear Station. Mr. Gunderson mischaracterizes the GAO report and its
conclusions in several significant ways. Contrary to Mr. Gunderson's testimony,
the GAO report did not conclude that “the elimination or reduction in the
frequency of radioactive leaks into the soil has not been solved by industry

initiatives.” Rather, the report highlights the NRC’s conclusion “that licensees’
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groundwater monitoring programs implemented under the voluntary groundwater
initiative go beyond what the agency requires for groundwater monitoring and
could enhance licensees’ prevention of and response to potential leaks by
detecting them early.” (Ex. AG-Rad-4 at 22-23).
Further, the principal conclusion of the GAO report was that no
discernible public health effect and no discernible off site environmental

effects had occurred from any of the studied leaks. The two panels’

. conclusions were clear and unequivocal:

“According to the experts in our public health discussion group, no

impacts on public health have been discernible from leaks at the

three case study nuclear power plants we [the GAO] asked the
experts to consider.

Id. at9.

“Based on the information that is available on the case studies
considered by the experts, the experts in our environmental

impacts discussion group concluded that the leaks have had ne

discernible impact on off-site environmental resources.”

Id. at 10 (emphasis added).
While the GAO Report did state that “occurrence of leaks at nuclear power plants
from underground piping systems is expected to continue as nuclear power plants
age” id. at 22, the entire purpose of the industry iritiatives highlighted in the
report (both the Groundwater Protection Initiative and the Buried

Piping/Underground Piping and Tanks Integrity Initiative) is to greatly reduce the

-10 -



o

10
11
12
13
14
15
16
17
18
19
20
21
22

23

COMBINED PREFILED REBUTTAL TESTIMONY OF THOMAS C. ESSELMAN, PH.D., AND
MATTHEW J. BARVENIK, AND F. OWEN HOFFMAN; PH.D

RADIOLOGICAL

likelihood that leaks will occur and to detect leaks more quickly and more

effectively than had been done in the past. /d. at 22-23.

Mr. Gunderson relies on the Indian Point Independent Safety Evaluation

(“ISE”) Report and the Supplemental Report of the Public Oversight Panel

Regarding the Comprehensive Reliability Assessment of the Vermont

Yankee Nuclear Power Plant (“VY Report”) to support statements on pages
7, 20, and 21 that Entergy “appears” not to be committing adequate
resources to maintain its nuclear reactors, including Indian Point. Do you
agree with Mr, Gunderson’s characterization of the referenced reports, and

his assertion that Entergy is not committing adequate resources to maintain

its nuclear reactors?

(TCE, MIB) No. First, Mr. Gunderson’s conclusory characterization of the ISE
and VY Reports is not accurate. On page 20 of his testimony, Mr. Gunderson
contends that the ISE Report demonstrates that “Entergy is failing to sufficiently
fund its maintenance programs.” This is not correct. To provide context, the ISE
report resulted from Entergy’s commission of a panel of experts (the “ISE Panel”)
to conduct “an independent evaluation of Indian Point's safety, security, and
emergency preparedness.” ISE Report at 6 (Ex. 78). The ISE Panel, consisting of

distinguished experts in the nuclear field with no professional ties to Entergy or

Indian Point, “represented virtually every facet of nuclear plant safety, security,

and emergency preparedness, from a variety of vantage points, and with full

independence.” /d. The ISE Panel specifically concluded that Indian Point had

been adequately maintained:

-11 -
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“The Pancl found that Indian Point nuclear safety meets the U.S.

nuclear industry highest standards in most respects. Indian Point

nuclear operations are conducted competently and

profcssionally, plant safety systems are well maintained,

rcliable and are backed with full resource commitment by the

plant owner. Control Room operations -- a key indicator of plant

nuclear safety culture — were observed frequently by the Nuclear

Safety Team and other ISE Panelists and found to be consistently

professional and effective. Indian Point management, at all

levels, is clearly attentive_to nuclear safety.”
Id. at 146. The ISE did find that while station personnel paid close attention to
the plant safety systems, there were some deficiencies in the physical condition of
some non-safety parts of the plant. Entergy has heavily invested in the
improvement of such non-safety portions of the plant. Indeed, as the ISE Report
concluded: “Entergy has invested heavily in improving the overall material
condition of the plant.” /d. at 47. Since the issuance of the ISE Report, Entergy
has continued to invest heavily in the overall material condition of the plant.

Likewise, contrary to Mr. Gunderson’s statement, the VY Report
referenced on page 7 of Mr. Gunderson’s testimony, which resulted from a review
of the reliability of the Vermont Yankee plant, actually says nothing about
Entergy Nuclear Operations’ “corporate structure,” and neither evaluated nor
commented on “resource weakness within Entergy’s corporate structure.” Other

than a passing reference to the unrelated ISE Report, the VY Report says nothing

-12 -
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about the operation of or conditions at Indian Point. As such, it provides no basis
to make conclusions as to the funding of maintenance operations at Indian Point.

Setting aside the conclusions of the ISE and VY Reports, an analysis of
the operation of Indian Point during the time Entergy has owned it demonstrates
that Entergy is adequately funding its maintenance. Specifically, two factors
concerning the operation of a nuclear plant are highly indicative of the quality of a
nuclear power plant’s owner/opefator: gross generation and capacity factor.
“Gross generation” measures the total annual amount of electricity generated by
Indian Point Units 2 and 3. Below is a chart representing gross generation in

megawatt-hours from 1977 to 2010:

213 -
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production since 2001, when Entergy completed acquisition of both units, has
becn higher each year than it cver had been previously. Entergy has operated the
plant at a high level of cfficiency since they took ownership. Second. the
operation of Indian Point has been consistent since 2001. The annual power
generation varies between 16,000,000 and 18,000,000 Megawatt-hours. Such
consistent, high-efficiency operation of a facility for a ten year period cannot be
achieved without having a strong focus on the efficiency of operation, the

efficiency of maintenance, and a focus on safety.
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The second important metric that can provide insight into the quality of
maintenance at Indian Point is the capacity factor in comparison to the average in
the industry. The “capacity factor” of a power plant is the ratio of the actual
output of a power plant over a period of time and its potential output if it had
operated at full power for the entire time. A consistently high capacity factor over
a number of years is a strong indicator the plant is being run well and adequately

maintained. Capacity factors for US nuclear plants are published in the NRC’s

annual Information Digest, NUREG 1350 (available

http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr1350/). Below is a

table of capacity factors of the Indian Point plants, the Entergy fleet, and the

industry average from 2001 to 2010:

Capacity Factors
All Entergy Plants US Plants
Year Indian Point :
Average Average
2010 90.5% 93.2% 91.2%
2009 91.5% 93.5% 91.1%
2008 99.2% 91.1% 92.0%
2007 92.9% 91.4% 91.8%
2006 94.5% 95.4% 91.0%
2005 94.5% 88.8% 90.1%
2004 94.5% 93.2% 90.9%

-15-
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2003 93.5% 90.7% 88.0%
2002 94.5% 89.3% 90.9%
2001 93.7% 93.3% 90.9%

As the chart shows, Entergy operated the Indian Point stations at greater than 90%
capacity factor every year for the past ten years. The Indian Point average
capacity factor for the ten years is 93.9%. The average capacity factor in the
industry for this ten year period is 90.9% -- 3 percentage points lower than the
average at the Indian Point stations. The average for all the Entergy plants was
92.0% which also exceeded the industry average by 1.1%. Further, Indian Point
was one of only six multiple plant sites in the United States to operate with a site
average capacity factor that exceeded 90% in each year between 2001 and 2010.
These results cannot have been attained withoqt sustained management
commitment to adequate maintenance funding.

These statistics demonstrate that Mr. Gunderson’s conclusory statement
that “Entergy appears to have failed to adequately fund [Indian Point’s]
maintenance” is not correct. The operating results from the last ten years clearly
indicate that Entergy has consistently and efficiently operated the Indian Point
stations, and that the maintenance has been appropriately funded.

On page 7 of his testimony, Mr. Gunderson states that “more than half
(59%) of U.S. nuclear power plants are leaking tritium and other longer-

lived radioactive isotopes while almost three-quarters (73%) of Entergy’s
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nuclear plant sites are leaking tritium and other longer-lived radioactive

isotopes,” and further states that Entergy’s “older” nuclear reactors located

in the northern part of the U.S. are more prone to experience piping failures

as a result of their age. How do you interpret this data?

(TCE, MJB) Mr. Gunderson’s statement implies that Entergy’s operation of its
facilities is worse than the rest of the industry and communicates a false
impression of Entergy’s performance to date on a fleet-wide basis and at Indian
Point. First, Mr. Gunderson’s assertion implies that the age of the nuclear reactor
is the principal factor affecting the likelihood of piping failures. However,
experience with corrosion of piping that is buried or encased underground shows

that the chemistry of the soil and groundwater, as well as the design of the piping,

are more important contributors to corrosion than age. For this reason, plant

buried piping programs, including the Entergy programs, focus principally on
design and environmental conditions rather than on age. In this regard, an
" analysis of the NRC data on nuclear plant leaks identified in the June 2011 NRC
Report shows that thc age of a plant is not a correlated with leakage (see chart
below). This chart plots the maximum tritium concentration experienced for
plants with reported historical leaks versus the number of years from the start of
commercial operation to the time of detection of the maximum tritium
concentration. Indian Point, the Entergy “northern” nuclear reactors (i.e. the

“older” reactors in Mr. Gunderson’s testimony), and the other Entergy plants are

identified separately from the remainder of the industry:
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This figure provides a basis for two conclusions:

e The first conclusion is that the occurrence of maximum concentration of
tritium is not dependent on the age of the plant. Many plants experienced
their maximum concentration of tritium with operating times of less than
twenty years.

e The second conclusion is that the performance of Indian Point and the other
Entergy plants is not worse than the industry standard, and is
indistinguishable from the other plants in the industry.

Despite the lack of any evidence that Entergy’s “older” plants are
experiencing greater likelihood of leakage just because they are old, Entergy is
taking a number of actions by implementing initiatives that will reduce the

likelihood of leakage and will provide greater assurance that any leakage is
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detected. These programs include both inspections to accurately determine the
condition of piping and systems as well as physical modifications that will greatly
reduce the likelihood of corrosion. A physical modification that is in the process
of being implemented is the addition of cathodic protection to selected buried
piping. Cathodic protection is a method that is used to control the corrosion of a
metal surface by making it the cathode of an electrochemical cell, basically, to
transfer a preference for corrosion away from the pipe to another location. This is
accomplished by imposing a voltage between the metal to be protected with
another more easily corroded metal. The result is that the rate of corrosion in the
metal to be protected is either greatly reduced or eliminated. For example,
Entergy is adding cathodic protection to selected piping below ground at lower
elevations of the plant where the water table is relatively high in comparison to
the elevation of the buried piping. See Entergy SEP-UIP-IPEC Rev 0 “Indian
Point 2 & 3, Underground Components Inspection Plan.” (Ex. 79). |
On page nine of his testimony, Mr. Gunderson states that: “In September
2005, Entergy discovered a crack in the Unit 2 pool and observed seepage of
water out of the pool. Monitoring of liquid radioactive waste leaks did not
begin at the Indian Point site until this time.” Do you agree that monitoring
of liquid radioactive waste leaks did not occur until September 2005?

(MJB) No, this statement is incorrect. Upon completing the purchase on of the
Indian Point units in November 2001, Entergy quickly concluded that the
identified IP1 SFP leakage was an issue that could be further addressed with a

more effective and efficient system. After the previous owner discovered that the
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IP1 SFPs may be leaking to the subsurface and into the North Curtain Drain
(“NCD”) in the early 1990s, the NCD was re-piped to allow its discharge to be
redirected from the storm drain system to internal storage. This water was
monitored, and monitoring indicated that the total release activity was below
ALARA standards. In addition, to further monitor this release, additional
Radiological Environmental Monitoring Program (“REMP”) sampling was
implemented along the southemn portion of the plant property proximate to the
Algonquin pipe line.

While routine monitoring and treatment of the NCD discharge was already
ongoing and indicated that the discharge complied with regulatory limits, Entergy
nonetheless decided to do more to address this release. In 2002, Entergy
formulated a plan and committed to, among other items, an analysis to validate
the NCD removal efficiency, and monitoring of the NCD. As part of this plan,
routine monthly sampling of the NCD, prior to processing, was implemented by
April 2003, less than 18 months after Entergy assumed full ownership of the
plant. To further this plan, a separate treatment system was designed, constructed
and installed on the NCD, and was fully operational by February 2004. This
system was proactively implemented by Entergy, even though the release it
addressed was below regulatory limits. Since it was installed, this system has
been removing radionuclides captured from the IP1 SFPs leakage prior to release
of this water through monito.red pathways. This new system also allowed both the
inﬂuent.and effluent radionuclide levels to be routinely monitored on a monthly

basis. As such, contrary to Mr. Gunderson’s statement, Entergy was actively
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monitoring the groundwater associated with IP1 leakage well before 2005. In
addition, not only was routine monitoring in place before 2005, but Entergy was
also already capturing and treating the identified leakage.

On page 9 of his testimony, Mr. Gunderson states that Entergy’s
groundwater “monitoring detected elevated levels of cesium, strontium,
tritinm, and other radionuclides well in excess of EPA Maximum
Contaminant Levels . . . [at] hundreds and thousands times EPA limits.” Do
you agree with this statement?

(MJB) Mr. Gunderson’s statement is misleading. First, as explained above, Mr.
Gunderson wrongly states that the leakage from Indian Point resuited in levels of
radionuclides “in excess of EPA Maximum Contaminant Levels.” EPA
Maximum Contaminant Levels (*“MCLs”) are for drinking water from defined
drinking water providers. Indian Point is not a drinking water provider, and no
plant-related radionuclides attributable to the Indian Point leakage have affected

drinking water wells in the vicinity of Indian Point, let alone in excess of EPA

| MCLs. This has been confirmed by NYSDEC, NYSDOH, and the NRC. See

NYSDEC 2007 Community Fact Sheet (Ex. 80) (“There are no known impacts to
any drinking water sources [from Indian Point leaks]”); NYSDEC 2008
Community Fact Sheet (Exh. 46) (“No drinking water sources -are effected [by
Indian Point leaks]”); 2008 NRC Inspection Report at vii (Exh. 34) (“Currently,
there is no drinking water exposure pathway to humans that is affected by the
contaminated groundwater conditions at Indian Point Energy Center. Potable

water sources in the area of concern are not presently derived from groundwater
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sources or the Hudson River, a fact confirmed by the New York State Department
of Health.”). Furthermore, the well data referenced by Mr. Gunderson (which are
groundwater monitoring wells, and not drinking water wells), has not reached
levels of “thousands times” EPA limits for drinking water. Ex. AG-Rad-11.
Moreover, these data are taken from the early stages of the investigation, before
the weld imperfection identified in the IP2 SFP liner was repaired and before the
IP1 SFPs were defueled and drained. Current conditions reflect decreasing trends
in activity as a direct result of the interdiction measures completed by Entergy,
with the result that Mr. Gunderson’s statement is even less correct with respect to
current conditions.

On page nine of his testimony, Mr. Gunderson states that in 2006, the Unit 1
pool ‘leak collection system’ was found to be “completely failing.” Do you
agree with this statement?

(TCE, MJB) No, this statement is incorrect and highly misleading. As stated
above, once the IP1 SFPs were found to be leaking by the prior owner, the NCD
and the sphere foundation drain sump (“SFDS”) were modified to monitor and
collect groundwater and, only as appropriate, release it through monitored
pathways. Shortly after completing the purchase of Indian Point, Entergy
installed a system to treat the groundwater collected by the NCD. Entergy
believed that the leak-collection system was adequately capturing the leakage
from the Unit 1 SFPs until 2006, when it was discovered that some of the leakage
had bypassed the system (as documented in the Site Investigation Report, Exhibit

33). By this time, Entergy already had begun the project to empty and drain the
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Unit 1 SFPs as a proactive measure, which was ultimately completed in 2008.
While the NCD and SFDS were not fully successful in containing all the leakage
from the IP1 SFPs (as described in Exhibit 33), they did, and currently still do,

contain the vast majority of this historical leakage and subsequent residual

contaminant migration.

More specifically, while the IP1 SFPs still contained spent fuel and water,
the NCD and SFDS were collecting 20 to 40 times more strontium than was
discharging to the river through the groundwater. These drains werc then
particularly effective during the period when the water level in the IP1 SFPs had
to be raised to allow defueling. During this period of time, the two drains were
capturing nearly 300 times as much strontium as was discharging to the river
through the groundwater. In addition, even now that the IP1 SFPs have been
emptied and are no longer a source of releases, these collection drains are still
serving to capture residual contamination partitioning off of the subsurface
materials into the groundwater. Currently, the NCD and SFDS drains are still
capturing approximately ten times as much strontium as is discharging to the river
through the groundwater. As such, these drains function as a valuable ongoing
source control portion of the Monitored Natural Attenuation at the Indian Point

site, and routine sampling and analysis of their discharge is incorporated into the

Long-Term Monitoring Program.

On pages 9-10 of his testimony, Mr. Gunderson states that “leaks from the

Unit 2 refueling pool have also been a substantial problem.” Do you agree

with this statement?
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(TCE, MJB) No. Mr. Gunderson’s statement, and the out-of-context email cited
in support of it, implies that the Unit 2 refueling pool has been a source of the
leakage to groundwater that has occurred from the Unit 2 SFP. This is not the
case. The email referred to in Mr. Gunderson’s testimony is associated with
leakage that has occurred from the Containment Reactor Refuel Cavity. This is a
structure that is located entirely within the Unit 2 Containment building, and is
not part of the SFP or the building in which it is contained. The Reactor Refuel
Cavity is flooded with water each time the reactor is refueled, approximately for
two weeks every two years. Leakage from the Reactor Refuel Cavity is collected
within the Containment structure, without release to the environment, and
appropriately processed. The Containment structure is constructed with walls that
are approximately 4.5 feet thick of reinforced concrete with a steel liner. The

basement of the containment incorporates a steel liner that is 0.25 inches thick,

embedded three feet below the reinforced concrete floor, with an additional nine

feet of reinforced concrete below the steel liner., The combination of the
Containment drainage collection system and construction configuration of the
Containment Structure is designed to ensure that any resulting leakage that occurs

from the Reactor Refuel Cavity during the short period of time it is flooded is

contained and is appropriately processed. -

On page 10 of his testimony, Mr. Gunderson states that “a buried pipe leak

in 2009 resulted in more than 100,000 gallons of tritiated water being

released to the Hudson River.” Do you agree with this statement?

(TCE, MIB) Mr. Gunderson’s statement is misleading. In February 2009,
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Entergy did identify a leak in an 8-inch diameter buried piping line at Indian Point
Unit 2. This pipe returned water from the Condensate System pump discharge
and the Auxiliary Feedwater (“AFW”) Pump discharge recirculation lines to the
Condensate Storage Tank (“CST”). The leakage resulted in water containing low
levels of tritium reaching the subsurface beneath the site, but that water was not
released directly to the Hudson River as Mr. Gunderson claims. The cause of the
pipe leak was attributed to external corrosion of the pipe at a location where the
corrosion protection covering on the pipe was damaged during initial
construction, combined with the water table elevation being at approximately the
same elevation as the pipe. See Entergy Root Cause Analysis Report CR-1P2-
2009-00666 (Ex. 81).

While the total amount of leakage from the pipe cannot be determined
accurately, using the reference sources identified by Mr. Gunderson, an
estimation of approximately 100,000 gallons is reasonable. However, what Mr.
Gunderson fails to state is that the water contained in this pipe had very low
concentrations of tritium. A review of sample analysis performed by the Cntergy
chemistry department of the leaked water identified varying levels of tritium, with
the maximum value of the tested samples of 2,700 pCi/l, and with many other
samples being significantly lower than this recorded value. As such, the release
of tritium from this event is an extremely small vaiue in comparison to Entergy’s
permitted releases, and as a result had insignificant affect on the heaith and safety
of the public or the environment.

Moreover, as set forth in greater detail above, to preclude reoccurrence of
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such an event in the future, Entergy is currently in the process of installing
cathodic protection to protect certain buried piping from external corrosion. See
[PEC SEP-UIP-IPEC, Rev 0 “Indian Point 2 & 3 Underground Components
Inspection Plan.” (Ex.79).
On page 10 of his testimony, Mr. Gunderson states that “a crack in a
condenser blowdown line in 1988 resulted in 8400 gallons of contaminated
water leaking into the Hudson River.” Do you agree with this statement?
(TCE, MJB) Mr. Gunderson’s statement is misleading. In March 1988. Indian
Point Unit 2’s prior owners determined that a leak in the Refueling Water Storage
Tank (“RWST") heating coil had allowed approximately 8400 gallons of RWST
water to drain from the tank into the house service boiler system over a period of
approximately 90 hours. Again, contrary to Mr. Gunderson’s testimony, water
did not leak into the Hudson River. Rather, this water drained into the house
service boiler system; which eventually discharges into the discharge canal, is
monitored, and is released pursuant to Indian Point’s NRC license. The former
owner of the plant calculated the total activity released to the river to be
approximately 0.028 curies. This is less than 0.01% of the Maximum Permissible
Concentration (“MPC”). This level of radioactivity is well within the limits of
what Indian Point is routinely allowed to release. See May 13, 2008 NRC
Inspection Report at 4 (Ex. 34).
On page 11 of his testimony, Mr. Gunderson says that “Indian Point is more
susceptible to washout which results in radioactive rain falling on landscape

and directly into Hudson River (i.e., clouds of tritiated water migrating
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offsite and depositing tritium into the Hudson River).” Do you agree with

that statement?

(MJB, FOH) The term “washout” is simply a term that describes the natural result
of mixing warm effluents and cooler air or rain. It is not a unique process to
Indian Point or to radioactive effluents, and Indian Point is no more susceptible to
this natural phenomenon than other facilities. At Indian Point, washout can occur
when small fraction of airborne tritium is condensed and removed from the air. It
is useful to put this condensation into perspective relative to the overall effluent
monitoring and dose limitation requirements. In accordance with NRC
regulations and guidance, Indian Point monitors a number of liquid and gaseous
radioactive effluent pathways. The concentration and the dose to an individual in
the environment are generally too low to be detected; therefore, it is necessary to
measure it at the effluent source prior to dilution. NRC requires detailed
calculations estimating the dose based on the effluent concentrations onsite. See
USNRC Regulatory Guide 1.21, Regulatory Guide 1.109, NUREG-1301. These

calculated levels are subject to dose limitations contained in 10 CFR 50,

Appendix I, as follows:

. Liquid Effluents (dose to a hypothetical offsite individual):
o} 3 mrem/year whole body dose
o 10 mrem/year highest organ dose
. Gaseous Effluents (dose to an offsite location where a member of the

public may be present):

o S mrem/year whole body dose
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o 15 mrem/year skin dose

Tritium in liquid effluents is monitored and/or accounted for from monitor tank
discharges and other similar planned releases, groundwater, and storm drains.
Airborne effluents include releases from the ventilation systems .from plant
buildings and releases from steam generator blowdown. The liquid and gaseous
releases are converted into dose values by methods described in the Offsite Dose
Calculation Manual (“ODCM?™), which is consistent with NRC guidance (USNRC
Regulatory Guides 1.21 and 1.109, and NUREG-1301). Tritium is included in the
gaseous dose calculation. [n addition, the tritium condensed will be detected in
storm drains and will be added to any dose from storm drain effluent estimates.
This may result in conservative double counting of the activity (accounted in
gaseous effluents, then recounted in storm drains). In any case, the total dose
from all liquid releases is less than 1% of the 3 mrem/year whole body limit. The
table below shows the doses from the 2010 Annual Radiological Environmental
Operating Report. The amount attributable to the condensation/washout

phenomenon is a small fraction of the liquid effluent dose.

2010 IPEC Liquid
Natural Background| Effluent Limit Effluent Whole Body

Type of Release (mrem/yr) (mrem/yr)* Dose** (mrem/yr)
Liquid 310 3 0.0032

*Effluent Limits are the 10CFR50 Design Objectives, which are de facto NRC limits, and they are
applicable per unit; however, for purposes of this table, it is conservatively shown as a site limit.

** Sum of all units, all liquid pathways
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On page 13 of his testimony, Mr. Gunderson states the “level of

[groundwater] contamination will likely remain high for the foreseeable

future.” Do you agree with these statements?

' “(MJB) No. Contrary to Mr. Gunderson’s misleading characterization, the
“current” state of radionuclides in groundwater is not “high.” In the context of

evaluating a leak, a “high” level of contamination is best understood as one that

has a negative effect on human health or the environment. As set forth in detail in

the initial pre-filed testimony of Dr. Hoffman, the radiation dose and impact on

the environment from Entergy’s groundwater contamination has always been
extremely low. Mr. Gunderson alludes to “the breadth and extensive nature of the
contamination” in reference to the plumes presented in the figures in Entergy’s
quarterly groundwater reports. As explained in these reports, the tritium plume
boundary® (i.e., the plume shading in Figure 6A of Exhibit 40), demarks the
estimated boundary that separates tritium levels greater than 5,000 pCi/L from
those below this value, a level of one-quarter the drinking water standard. Two
portions of this overall figure, which shows plume attenuation over time, are

cxcepted and included below. As shown, the tritium plume boundary no longer

even extends to the river.

We focus here on the tritium plume boundary because the Unit 2 SFP leakage was the principal
source of the tritium plume, and did not contribute to the strontium plume. I understand from counsel
that the present proceeding concerns the continued operation of Units 2 and 3, and does not concern

Unit 1.
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Further, viewing both the tritium and strontium groundwater radionuclide

plumes in terms of their potential impact on the public health and the environment
demonstrates just how incorrect it is to claim that the contamination is “high.” As
shown on the figure below, the total dose from all sources released to the Hudson
River from unplanned releases in 2010 was only two ten-thousandths (0.0002) of
a single mrem. This is only 5 percent of the dose associated with radionuclides
released as part of normal plant operations. The vanishingly small potential
impact of the groundwater release is stark when contrasted to the NRC permitted
dose level; the potential groundwater dose impact is less than 0.01% of the NRC
permitted dose as set forth 10 CFR Part 50, Appendix I. Finally, it is most
important to recognize that even the NRC permitted level is less than one percent
of the level experienced by the general public due to natural background exposure
during every day activities. As such, the potential exposure due to Indian Point

radionuclides in groundwater is an insignificant fraction of natural background

radiation exposure, as shown in the following figure:

-32-



L DN

9

10

COMBINED PREFILED REBUTTAL TESTIMONY OF THOMAS C. ESSELMAN, PH.D., AND

MATTHEW J. BARVENIK, AND F. OWEN HOFFMAN:; PH.D

RADIOLOGICAL

320

280

240

200

160 }

120

80 ;

40

Annual Dose (mrem/yr whole body

; : 3 0.0032 0.0002
Natural NRC Effluents 10 EPA-40 CFR 190 NYSDEC DHSM NRC Design Obj IPEC Liquid IPEC Ground &
Background CFR 20 RAD-05-01 10CFRSO App. b Effluents Dose Storm Water Dose

Liquid 2010 -2010

Finally, the actual current levels of radionuclides detected in the
groundwater monitoring wells beneath the Indian Point site have shown dramatic
decreases since the groundwater investigation began in 2005 (as shown in the two
graphs below and turther discussed in Exhibit 40 “Plume Total Activity Analysis,
pp- 3-19), with the result that the initially low levels of tritium and strontium in
the plumes have decreased even further in response to the interdiction measures

implemented by Entergy.
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Q: On page 13 of his testimony, Mr. Gunderson quotes from a GZA
groundwater monitoring report that “approximately 70% of the sampling
intervals exhibited an increase in Tritium levels.” Can you provide context
for this quoted language?
A: (MJB) Yes. First, by quoting this statement out of context, Mr. Gunderson gives

the impression that the current groundwater tritium plume is increasing. In fact,
the opposite is true. The 2010 Second Quarter Groundwater Monitoring Report
referred to by Mr. Gunderson in his testimony, in discussing the “Unit 2 Tritium
Plume Attenuation,” concludes: “Based on the data and analyses provided

above, our conclusion is that the Tritium plume associated with the historic Unit 2

SFP leaks is undergoing overall, long-term reductions in activity which are
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consistent with Monitored Natural Attenuation (MNA), the remedial technology
selected for the IPEC Site.” See Report at pp. 3-22 (Ex. 40).

More specifically, while Mr. Gunderson quotes from the cited report that:
“approximately 70% of the sampling intervals exhibited an increase in tritium
levels,” the report clearly states that this short term increase was as a result of an
inadvertent mobile skid spill by a subcontractor (described more fully at pp. 10-11
of M.r. Barvenik’s initial pre-filed testimony) and is not associated with the Unit 2
SFP or any other in-place system, structure, or component. As the Report
concludes: “As such, the increase in total Tritium activity is likely to be transient
in nature, as was thé surface spill [mobile R.O. skid]. However, even accounting
Jor this current peak, the total Tritium activity in the plume has still decreased 28
percent since Q2 2007, and has decreésed by 86 percent when compared to the
bounding level [concentrations at start of monitoring) Tt;itium concentrations.”
Id. pp. 3-19.

At scveral points in his testimony, Mr. Gunderson states that Entergy does
not have adequate aging-management methods in place in order to be able to
detect and prevent future leaks. Do you agree with this assessment?

(TCE, MJB) No. In fact, Entergy has developed and is implementing aging-
management programs that include, among other things , inspecting the highest
priority buried and underground piping and tanks at Indian Point. The Entergy
Underground Piping and Tanks program was developed to ensure that the
systems, structures, and components with the greatest potential for leakage to the

environment are given top priority. Other potential sources of radionuclides

-35-



[3S]

10

11

12

13

14

1S

16

17

18

19

20

21

22

23

..

COMBINED PREFILED REBUTTAL TESTIMONY OF THOMAS C. ESSELMAN, PH.D., AND
MATTHEW J. BARVENIK, AND F. OWEN HOFFMAN; PH.D

RADIOLOGICAL

gaining access to the subsurface, e.g., from leaks in above ground storage tanks,

have also been identified and included in the program. The prioritization leads to

a direct examination of selected piping and tanks to determine the condition based

on a direct examination of the component and the coating. In many cases, this
requires excavation of the piping. The potential for leaks from buried piping will
be significantly reduced by the continuing implementation of Entergy’s programs.
Active monitoring of wells will also be ongoing to provide notice of any increase
in releases to groundwater. Entergy’s aging-management programs coupled with
ongoing monitoring will be effective in reducing the likelihood of leaks and to
assure that any leaks are detected so as to prevent any harm to the off-site
environment. Furthermore, Entergy’s aging-management programs, which are

subject to regulation by the NRC, are being reviewed in connection with

Entergy’s federal relicensing proceeding.

Mr. Gunderson states that Monitored Natural Attenuation “is not a valid

remedial approach.” Do you agree with this statement?

(MIB) No. In direct contrast to Gunderson’s statement, Monitored Natural
Attenuation (“MNA”) is a recognized and proven remedial approach that allows
natural processes to reduce contaminant concentrations. EPA has long recognized
MNA as an appropriate remedial approach to reduce contaminant concentrations.

EPA’s guidance on the use of Monitored Natural Attenuation (MNA), OSWER

Directive 9200.4-17P, states that:
“The term ‘monitored natural attenuation,’ as used in this Directive,

refers to the reliance on natural attenuation processes (within the
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context of a carefully controlled and monitored site cleanup

approach) to achieve site-specific remediation objectives within a

time frame that is reasonable compared to that offered by other more

active methods. The ‘natural attenuation processes’ that are at work

in such a remediation approach include a variety of physical,

chemical, or biological processes that, under favorable conditions,

act without human intervention to reduce the mass, toxicity,

mobility, volume, or concentration of contaminants in soil or

groundwater.  These in-situ processes include biodegradation;

dispersion; dilution; sorption; volatilization; radioactive decay; and

chemical or biological stabilization, transformation, or destruction of

contaminants.” (Ex. 82 at p. 3).

OSWER Directive 9200.4-17P also states lhai: “EPA advocates using the
most appropriate technology for a given site. EPA does not consider MNA to be a
‘presumptive’ or ‘default’ remedy—it is merely one option that should be
evaluated with other applicable remedies. EPA does not view MNA to be a ‘no
action‘ or “walk-away” approach, but rather considers it to be an alternative
means of achieving remediation objectives that may be appropriate for specific,
well-documented site circumstances where its use meets the applicable statutory
and regulatory requirements.” /d. at 1.

Morcover, also contrary to Mr. Gunderson’s statement, NYSDEC
specifically endorsed MNA as the appropriate remedial approach for addressing

the tritium and strontium plumes: “With the removal of the active contamination
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source, Entergy’s planned use of monitored natural attenuation is an acceptable

approach to managing the remaining Sr-90 and H-3 plumes.” See NYSDEC

Community Fact Sheet (Ex. 32).

Does GZA continue to believe that Monitored Natural Attenuation is the

correct remediation strategy for Indian Point’s groundwater contamination?

(MJB) Yes. GZA selected, and continues to recommend, Monitored Natural

Attenuation as the remediation strategy for Indian Point because:

Interdiction measures to date have eliminated and/or controlled the.
identified active sources of groundwater contamination.

Groundwater flow at the Site precludes off-Site migration of contaminated
groundwater to the North, Soﬁth or East.

Consistent with the Conceptual Site Model, no Indian Point contaminants
have been detected above regional background in any of the off-Site
monitoriné locations or drinking water supply systems in the region.

The only on-Site exposure route for the documented contamination is
through direct exposure. Because the majority of the Site is capped by
impermeable surfaces, there is no uncontrolled direct contact with
contaminants.

Our studies indicate that under existing conditions, the spatial extent of the
groundwater plume should continue to decrease with time. Overall
decreases in the plume have been observed since the original

recommendation for MNA was made.
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* Groundwater is not used as a source of drinking water on the Site or in the
immediate vicinity of the Site, and there is no reason to believe that this
practice will change in the foreseeable future.
At the locations where contaminated groundwater discharges to the Hudson
River, the concentrations have been, and will continue to be, reduced by sorption,
hydrodynamic dispersion, dilution, and radioactive decay. As set forth in my
initial pre-filed testimony, and in the pre-filed testimony of Dr. Hoffman, given
the extremely small dose to the public and aquatic organisms resulting from the
unplanned releases, the use of MNA will provide reasonable assurances that
Entegy’s unplanned releases will comply with New York water quality standards
and other applicable law.

Rebuttal to Testimony of Mr. Kolakowski

On page 11 of his testimony, Mr. Kolakowski claims that the radionuclides
that have reached the Hudson River from groundwater as described in
GZA’s 2008 Site Investigation Report are “high-level radioactive waste,” and
that their discharge is proscribed by law. First, do you agree that the
radionuclide releases described in GZA’s 2008 Site Investigation Report are
“high-level radioactiye waste” as that term is defined in ECL § 17-0807?

(FOH) No. ECL §17-0807, which is part of New York State’s legislation
implementing SPDES, prohibits “the discharge of any radiological, chemical or
biological warfare agent or high-level radioactive waste, as such terms are defined
by the Act or pursuant thereto.” As set forth in ECL § 17-0801, “the Act”

referred to in § 17-0807 is the federal Clean Water Act. The federal Clean Water
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Act has an identical provision, which prohibits any permit from authorizing the
discharge of high-level radioactive waste. See 33 U.S.C § 1311. While the Clean
Water Act does not define “high-level radioactive waste,” EPA regulations define

“high-level radioactive waste” according to the definition contained in the

‘Nuclear Waste Policy Act of 1982. See 40 CFR 191.02(h) (“High-level

radioactive waste, as used in this part, means high-level radioactive waste as
defined in the Nuclear Waste Policy Act of 1982 (Pub. L. 97—425)”). The
Nuclear Waste Policy Act defines “high-level radioactive waste” as:
“(A) the highly radioactive material resulting from the
reprocessing of spent nuclear fuel, including liquid waste produced
directly in reprocessing and any solid material derived from such
liquid waste that contains fission products in sufficient
concentrations; and
(B) other highly radioactive material that the Commission,
consistent with existing law, determines by rule requires
permanent isolation.”
42 U.S.C. § 10101(12). The water containing principally tritium and strontium
identified in GZA’s 2008 Site Investigation Report is not "‘high-level radioactive
waste” as that term is defined by law.
While Entergy believes that NYSDEC’s legal position that Entergy’s
unplanned radionuclide releases are proscribed by law is erroneous, are
there measures that could be taken during the license renewal term to

provide reasonable assurances that groundwater containing these
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radionuclides will not reach the Hudson River?

(MJB) Yes. As set forth in my initial prefiled testimony, the Indian Point site is
primarily underlain by bedrock. As such, the volume of groundwater moving
beneath the site toward the Hudson River is constrained to flow through relatively
thin fractures in the bedrock. This, in part, accounts for the small total
radionuclide activity actually reaching the Hudson River from groundwater on an
annual basis. Further, as demonstrated in the Site Investigation Report (Ex. 33).
the groundwater containing the identified tritium and strontium plumes discharges
to the river through a relatively small section of waterfront along the perimeter of
the site.

Based on my knowledge of the Indian Point site hydrogeology, and my
experience with groundwater remediation, I have performed an analysis of
possible measures that could be taken to prevent these radionuclides from
reaching the Hudson River. Based on that analysis, I have concluded that Entergy
could install a sufficient number of groundwater extraction wells so as to contain
these radionuclides on-site by establishing a groundwater gradient reversal. A
gradient reversal in this context refers to a change in the direction of groundwater
flow; rather than the current flow from the site to the Hudson River, the extraction
wells would result in groundwater flowing from the Hudson River toward the
wells located on-site. Entergy would then extract the groundwater containing
radionuclides from the subsurface, and process that groundwater in an appropriate
manner. I believe that the installation of such extraction wells would provide

reasonable assurances that groundwater containing these radionuclides will not
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reach the Hudson River as a result of the operation of Indian Point during the
license renewal term.-

Are extraction wells a proven, reliable method for creating a gradient
reversal in order to prevent groundwater containing contaminants from
moving away from a site?

(MJB) The use of extraction wells specifically to prevent groundwater from
moving away from a site is, and has been a commonly employed technique for
approximately 40 years, including at EPA superfund sites, as well as many other
non-superfund sites. In its Report No. 2003-P-000006 dated March 27, 2003,
EPA concluded that: “Pumping contaminated groundwater trom the subsurface and
treating the water to rid it of contamination has been a generally accepted. means of
remediation in the Superfund program. In January 2002, EPA reported that although
the number of Records of Decision selecting the pump-and-treat remedy decreased
from 92 percent in 1986 to 30 percent in 1999, pump-and-treat remedies are still the
most common groundwater cleanup remedies used at National Priority List [NPL]
sites. . . . EPA estimates that over 700 groundwater pump-and-treat systems are
operating at National Priority List sites.” (Ex. 83). This equates to the use of
groundwater extraction for containment and/or cleanup at 57 percent of the NPL sites
(700/1233). In this regard, I have been personally involved in the investigation
and remediation design for a number of superfund sites, as well as state-led
remediation sites, employing this technique, beginning in the 1970s. One such
site, Grace Chemical and the Town of Acton, Massachusetts, was the second EPA

NPL enforcement action in the nation resulting in a remedial action consent
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decree. Another such site, the Gilson Road/Sylvester Site, was the nation’s first
cooperatively funded Superfund hazardous waste site hydrodynamic

isolation/cutoff wall remediation. As part of this remediation of chlorinated

solvents in groundwater, GZA used extraction wells to capture and contain the

contaminated groundwater flowing through the bedrock on site. This work was
completed on behalf of the State of NH and the EPA. In recognition of this work,
GZA was awarded the ASCE Outstanding Engineering Achievement Award, the

ACEC New England Grand Conceptor Award and the National ACEC Grand

Award for Engineering Excellence, as well as a $250,000 sole-source R&D full-

scale test section contract by EPA.

END OF TESTIMONY
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NYS Department of Environmental Conservation
Community Fact Sheet

Prepared for the 9/19/07 NRC Relicensing Environmental Scoping Meeting for
Indian Point Energy Center

If you would like more lnfonnaﬂon .
. about the DEC or DOH activities. .
‘relative to the groundwater -
investigations at Indian Point, please
contact one of the representattv&s o

0 Groundwater Investigation

The New York State Department of Environmental Conservation (DEC). and the New York State
Department of Health (DOH) have been participating in the ongoing groundwater investigation of
radionuclide contamination in groundwater under the plant, and the release of that water to the

"swd below: Hudson River. The purpose of our involvement is to protect the interests of the citizens and the
Mr. 11m Rice environment of the State of New York by helping to ensure that Entergy performs a timely,
Env. Radiation Specialist, Pro;eot Lead | comprehensive characterization of site groundwater contamination, takes appropriate actions to
gxszEs%,,d & Hazardous Materials identify and stop the sources of the leak, and undertakes any necessary remedial actions.

625 Broadway . .

Albany, NY 12233-7255
| (518) 402-8579
: lbﬂce@gw dec. state.ny.us. questlons regarding

r.'f,.'._,, General
X potential Sr-90 impacts.

In 2005 Entergy was .
" preparing to install a new

¢ Public exposure can occur

Mr Larry Rosenmann from the groundwater

¢ Collected split samples of entering the Hudson River
52%'5?8"9 Gedlogist %ranlepat tlh esgglttZ Spent rt fish flesh from this through consumption of
ue} Pool (SFP) fo s 1p PO enhanced effort, as well as fish.
Div, of Solid & Hazardous Materials its dry cask spent fue o el anal e e .
f\fs Bm?qd\ﬁyzzaa 7258 storage operation. Durlng samples. yanay e The DOH has confirmed
(5?3;‘%'02.3594 A that work, EntergY p Entergy’s calculated dose
larosenm@gw. dec.state.ny.us discovered water eaking e Analyzing samples at the to humans from fish.
; y. from a crack in the exterior DOH Wadsworth Center _
Mr.RobertSnyder: - . -+ :| of the concrete SFP wall. public health laboratory. ® Sr-90 levels in fish near
diological Health Specialist. - < - %  The subsequent investigation Compare results with the site (18.8 pCi/kg) are
YSDOH: .. .- . " )1 identified tritium Entergy’s. no higher than those in fish
ureau'of Env. Radsahon Protechon 3 gradloactlve hydrogen or H- collected from background
547 River Street: " A I )conéammanon in - . g?;t‘:lcégartel&g) r:ﬂn aex;gl ations locations across the state.
Troy., NY-12180 ~ oo oundwater on-site comin, _
(800)458-1158 ext. 27550 rom the vicinity of the Unit on the hydrology ® Recent Sr-90 data in fish is

limited. (New samples are
being analyzed.)

Ongoing Activities

o Coordinate an enhanced
fish sampling effort.

investigation mto the
extent and movement of
contaminated groundwater
" on the site, including
' mdependent review of
contractor work.

2. SFP and radioactive
‘Strontium-90 (Sr-90) and
other isotopes coming from
the Unit 1 SFP.

BERP@health.state.ny.us -

‘Ba'ckg.roimleistory‘ _

Entergy hired a hydrology

“The, Indlan Pomt Energy Center isa
“naclear £nergy powered electrical
generatlng"statlon located in

Bucha‘n‘an”. NY. Itis wholly ownéd by '

Entergy ‘Nuclear. There are three
 commercial reactors on the property.

Unit 1 stopped operation in the 1970s |
and is currently maintained In Aan un- |

fueled state pending. .
deoommnsslomng Spent fuel. st:ll

_remains in storagé’fln the spent’fuel T

pool’ Units 2 & 3 continue to
generate electricity. Entergy has
-applied to the Nuclear Regutatory
“Commission (NRC) to renew its
.operating license for both operating
‘Units for an additional 20 years.

The investigation of the leaks from !

- the Unit 1 & 2 spent fuel pools into -
groundwater on-site is nearing

investigation under the direct
egulatory authority of the NRC, with
FState review provided by DEC and
'DOM.

i-completion. Erntergy is perfon'mng ihe .

contractor who, with
involvement from the NRC,
USGS, DEC, and DOH,
determined that there were .
two active groundwater
plumes on site;

- a H-3 plume coming from
the Unit 2 SFP, and

- a Sr-90 plume coming form
the Unit 1 SFP. -

State Activities

e Collecting split samples of
water from on-site and off-
site monitoring wells,
focusing on wells along
the riverfront and to the
south of the sources of the

- leaks,

® Recommended that
Entergy enhance its
Hudson River fish
sampling program this
year to help answer

e Performed an independent
assessment of potential
public health impacts.

. Partlcxpatmg in periodic

stakeholder calls and
meetings.

Key Findings to Date

e There are no residential or
municipal drinking water
wells or surface reservoirs
near the plant.

® There are no known
impacts to any drinking
water source.

¢ No contaminated
groundwater is moving
towards sufrounding
properties.

¢ Contaminated groundwater
is moving into the Hudson
River.

e Continué to participate in
public communication
activities.

¢ Continue to monitor
Entergy’s progress on
determining the source of
the Unit 2 H-3 plume.

e Participate in the final
assessment of groundwater
conditions on the site.

¢ Evaluate any plans for leak
repairs or site remediation,

e Continue to provide an
independent source of
information for the
counties and other
interested parties on topics
related to the groundwater
investigation.

¢ Evaluate long-term
monitoring plans.
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Enhanced Fish Sampling

‘DEC and DOH worked with
:Entergy and the NRC to develop
|this year’s enhanced fish sampling
effort. The intent is to meet these
three goals: 1. develop a more
scientifically rigorous sampling
program, 2. evaluate the
lappropriateness of Entergy’s
environmental background (control)
location, and 3. perform a thorough
evaluation of this potential human
exposure pathway. To accomplish
this: .

e Sampling focused on species
that do not migrate over
significant distances in the river
and are expected to be present
at all sampling locations, or are
of commercial or recreational

importance, including striped
bass, blue crab, carp, white
perch, American eel, catfish,
and sunfish.

¢ Samples were collected from
the area near Indian Point, the
* existing upstream control area .
near Roseton, and from far-
- upstream near the Village of
Catskill. (see map)

¢ Samples of edible portions of
each species at each location
are being analyzed by NYS,
NRC, and Entergy.

e Bone samples are being
analyzed by NYS.

¢ Both flesh and bone are being
analyzed for Sr-90 and gamma.
emitting radionuclides.

o NYS will review the data to
assess the current
environmental monitoring
program, and to evaluate any
potential impacts to public
health and the environment.

Fish Results to Date

NRC fish results have been
received and show no detectable Sr-
90 or gamma emitters. Entergy and
State analyses are not yet available
from our respective labs, but will be

_repon:ed to stakeholders when

received.

Regulatory Authority : .

The federal government regulates
the use of radioactive materials at
Indian Point under the federal
Atomic Energy Act.

At present, there are no off-site
groundwater impacts, and releases
of contaminated groundwater to the
river do not violate state surface
water standards for H-3 (20,000
pCi/1) and Sr-90 (8 pCi/l).

Remedial Actions

Tritium

Because tritium (H-3) is actually an
isotope of hydrogen, it is not

. feasible to remediate H-3

contaminated groundwater other
than by removing the source of
contamination. Entergy has

identified a leak in a portion of the

Unit 2 SFP (a probable source of
the H-3 plume) and will repair this
leak (and any others discovered)

after completion of its inspection o
the stainless steel liner.

Strontium

Unlike H-3, Sr-90 contamination
can be removed from water through
readily available treatment
processes. Entergy has reduced the
source of the Sr-90 plume by >97%
through operation of a water
treatment system in the Unit 1 SFP.
This has resulted in measurable
reductions in Sr-90 groundwater .
concentrations. The company has
also agreed to remove the spent fuel
and remaining contaminated water
from the Unit 1 SFP in 2008,

- stopping the contamination source.

The agencies will be monitoring the
progress of these source
remediation efforts closely and will
be reviewing and commenting on
the final site hydrology report and
long-term monitoring plans Entergy
is anticipated to finalize in the next

couple of month. ‘
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. 1. Nuclear Regulatory Commission (*NRC") Regulation of Indian Point Planned and
Unplanned Radiological Discharges.

1. Indian Point Units 2 and 3 have operated pursuant to 40-vear licenses issued by
the Nuclear Regulatory Commission ("NRC™) with nominal cxpiration dates of September 28,
2013 and December 12, 2013, respectively. subject to renewal. Entergy Ex. #161.' Joint
Application Form, Supplemental Response to Item 9. |

2. Operations at Units 2 and 3 result in “planned” or routine releascs of
radionuclides incident to everyday operations, as well as “unplanned” or non-routine discharges
that occur as a result of operational occurrences such as leaks or spills. Hoffman Prefiled at 9.2

3. Both planned and unplanned releases are subject to NRC regulation and oversight.
Hoffman Prefilcd at 9; NRC Regulatory Guide 1.21 (Mcasuring, Evaluating, and Reporting
Radioactive Material in Liquid and Gaseous Effluents and Solid Waste) at §§1.5 (Monitoring
Leaks and Spills) and 1.10 (Abnormal Releases and Abnormal Discharges); NRC Policy Issue,

. “Senior Management Review of Regulatory Approach to Groundwater Protection.” SECY-11-
0019. Feb. 9. 2011, Enclosure 2 at p. 2; Entergy Ex. #32 at vii; Riverkeeper Ex. #7 at 4-9.

4. | The New York State Department of Environmental Conservation ("NYSDEC™)
has never regulated Indian Point’s radiological releases through the State Pollutant Discharge
Elimination System (*SPDES”) permit program, but rather consistently has maintained that it
has no authority to do so. Entergy Ex. #120, at 90-91.

1L The Indian Point Site
3. The Indian Point Energy Center (*IPEC™) is located on the eastern bank of the
Hudson River, in the Village of Buchanan. in upper Westchester County. New York. Entergy

Ex. #161. Att. A and B.

References to record exhibits are cited “[Party Name} Ex. & "

References to prefiled testimony are cited “{Witness Name] Prefiledat 7



6. IPEC consists of three nuclear reactors and associated equipment, referred to as
Jnits 1, 2 and 3. Hearing Tr. at 2699 (Kolakowski)’; Entergy Ex. #33 at 2.

7. Unit 1 ceased operations in October 1974 and is currentl}" in safe storage
condition (“SAFSTOR™). Kolakowski Prefiled at 10. Hearing Tr. at 2709 (Kolakowski);
Barvenik Prefiled at 8; Entergy Ex. #33 at 129; Entergy Ex. #34 at §4.0.1 (Report Details).

8. Indian Point does not utilize groundwater either for plant operations or for potable
water. Entergy Ex. #33 at 13.

9. There are no active potable water wells or other production wells in the vicinity of
Indian Point. Entergy Ex. #33 at 13-14.

10. In the vicinity of Indian Point, the Hudson River is not used for drinking water
purposes. Entergy Ex. #46.

1. Drinking water in the arca surrounding Indian Point is supplied from surface
water reservoirs located in Westchester County and the Catskills region.. Entergy Ex. #33 at 14.
The nearest of these reservoirs is the Camp Field Reservoir, which is located 3.3 miles north-
northeast of Indian Point, in a cross-gradient direction (i.e.. perpendicular to the direction that
groundwater flows). several watersheds away and at an elevation hundreds of feet above the
Indian Point power block. Entergy Ex. #33 at 14.

ITl.  Unplanned Releases of Radiological Materials at Indian Point

12. Indian Point’s three Units include spent fuel pools ("SFP”), which are structures
typically consisting of two containment barriers — one of thick-walled concrete and one of steel -
used to store on a temporary basis spent fuel from the operation of the nuclear reactor. Entergy

Ex. #32 at Report Details, p. 2; Hearing Tr. at 3163-3164 (Esselman); Hearing Tr. at 3171-3172

Reterences to the hearing transcripts are cited “Hearing Tr.at ___ (Witness Name).”
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(Esselman). The Unit 1 SFP complex was constructed of reinforced concrete with an internal
low permeability coating, but its design did not include a stainless steel liner. Entergy Ex. #33 at
102. The Unit 2 SFP consists of four- to six-feet thick concrete that is heavily reinforced with
steel rebar. The inside of the SFP is lined with 1/4-inch stainless steel plate anchored to the
concrete such that the plate and concrete are in contact, with only a small interstitial area
between. Entergy Ex. #32 at 2 (Report Details); Entergy Ex. #33 at 92. The Unit 3 SFP is
similar in design 10 the Unit 2 SFP but also includes a tell-tale leak collection system designed 10
collect any leakage through the stainless steel liner. Entergy Ex. #32 at 14, Barvenik Prefiled at |
9-10.

13. In August 2005, Entergy began excavating adjacent to the south wall of the Unit 2
SFP to install a crane for Unit 2’s dry cask storage system. Entergy Ex. #31 at 1; Entergy Ex.
#32 at iv; Barvenik Prefiled at 7.

14. During the excavation, concrete shrinkage cracks (1/64” wide and seven feet in
length) were observed to exhibit moisture in and near the cracks. Entergy Ex. #31 at 1; Entergy
Ex. #32 at iv.; Barvenik Prefiled at 7-8; Hearing Tr. at 3912 (Barvenik).

15. Entergy installed a temporary device to collect any fluids emanating from the
cracks and preVem the addition of these materials to the groundwater. Barvenik Prefiled at 8.
The first measureable liquid sample collected by the device was 12 ml collected on September
13. 2005. During the next several weceks. the average leakage rate was between | and 2 liters per
day, which then declined to minimal by late December 2005. Entergy Ex. #32 at 1 (Report
Details).

16. The primary radioactive constituent of the moisture was identitied as tritium.

Intergy Ex. #32 ativ.

‘ed



17. Tritium is a naturally occurring radioactive form of hydrogen that is produced
naturally in the atmosphere when cosmic rays collide with air molecules. As a result. tritium is
found in very small or trace quantities in water throughout the world. Tritium is also a byproduct
of the production of electricity at nuclear power plants, such as Indian Point. Tritium has a half-
life of 12.3 years and emits a weak form of radiation, a low-energy beta particle similar to an
clectron. The tritium radiation does not travel very far in air and cannot penetrate the skin.
Because tritium emits a very weak form of radiation and leaves the body relatively quickly. it is
one of the least dangerous radionuclides. Hoffman Prefiled at 4.

18. A permanent collection box was installed around the shrinkage cracks in January
2006, and all collected water is piped to an adjacent building where it is collected for final
disposition. Barvenik Prefiled at 8; Entergy Ex. #32 at 2 (Report Details).

19. Entergy retained GZA GeoEnvironmental, Inc. (“GZA”) to perform a
hydrogeologic investigation at Indian Point with respect to the radionuclides evident in the
moisture from the shrinkage cracks at the Unit 2 SFP. Hearing Tr. at 3912-3913 (Barvenik).

20. The purpose of the hydrogeologic investigation was to study the nature, scope,
distribution and quality of groundwater at and moving from the Indian Point site, specifically as
it related to radionuclides associated with the Unit 2 SFP. Barvenik Prefiled at 4-5; Hearing Tr.
at 3912-3913 (Barvenik); Entergy Ex. #33 at 1-2.

21 The fundamental components of the groundwater investigation, the
implementation of which was overseen by NRC and involved stakeholders such as NYSDEC
and the New York State Department of Health ("NYSDOH™). generally included:

a. The drilling of boreholes into the subsurface to extract geological materials for study;




b. The installation of instruments for the determination of radionuclide concentrations,
groundwater elevations, groundwater flow direction and speed; and
c. The preparation of a Conceptual Site Model, which embodies the understanding of
the nature. distribution and quality of groundwater moving below the Indian Point
site.
Hearing ‘IT. at 3913 (Bar\'cnikj; Barvenik Prefiled at 1-3, 8, 12-13: see also Emergy Ex. #33 at
6-8 (Scope of Work for hydrogcological investigalion); Entergy Ex. #34 at iv.

22, Several months into the investigation, strontium-90 was detected in a groundwater
sample. Entergy Ex. #32 at 9.

23. Strontium is a soft, silvery metallic element found in rocks, soil, dust, coal and
oil. Strontium-90 is a radioactive form of strontium with a half-life of 29 vears, and is formed in
nuclear reactors or during the explosion of nuclear weapons. The vast majority of strontium-90
in the environment and food chain (approximately 99%) is a result of weapons testing that

occurred worldwide. Strontium-90 from releases of nuclear power plants is a small fraction of

‘the strontium-9Q in the environment. Hoffman Prefiled at 5.

24. As a result of the detection of strontium-90, GZA's hydrogeologic investigation
was expanded to investigate the source of the strontium-90 and cover potential radionuclide
releases from all three Units, and was performed under NRC’s oversight over the two-year
period from September 2005 to September 2007. Entergy Ex. #33 at I; Hearing Tr. at 3913-
3914 (Barvenik): Barvenik Prefiled at 12-13; Entergy Ex. #34 at iv. NRC performed
independent (or split) sampling, laboratory analysis and review of the information obtained

pursuant to the hydrogeologic investigation. Entergy Ex. #32 at 4-3 (Report Details).

in



25. On January 7, 2008, GZA issued its “Hydrogeologic Site Investigation Report”
(the "GZA Repont™), providing the details of its investigations and the conclusions reached as a
resull. Entergy Ex. #33.

26. The GZA Report included GZA's Conceptual Site Model (*“CSM™), a description
of” the site understanding. including that regarding the hydrogeologic setting at and in the vicinity
ot Indian Point, general groundwater flow patterns in the vicinity of Indian Point, identified
unplanned and planned radionuclide release sources at Indian Point, radiological contaminants of
potential concern, and identified receptors, including the Hudson River. Entergy Ex. #33 at 9.

27. As information was collected during the hydrogeologic investigation, the CSM
was updated and refined to fit conditions observed in the field and, by the conclusion of the
investigation, the CSM was consistent with both the site-specific project data and published data
on the hydrogeology of the Indian Point area. Entergy Ex. #33 at 9. The CSM is essentially an
“understanding” of hydrogeologic conditions at and around the Indian Point site, as they relate to
the movement of groundwater and radionuclides attributable to Indian Point. Barvenik Prefiled
at 4.

28. The conclusions from the GZA Report inc]ude the following:

a. Two plumes of radiologically contaminated water, the first primarily contaminated
with tritium (H-3) (“tritium plume™) and the second primarily contaminated with
strontium-90 (Sr-90) (“strontium plume™). Entergy Ex. #33 at 114.

b. The tritium and strontium plumes ultimately discharge to the Hudson River, but do
not otherwise migrate from the Indian Point site to the North, East or South. Entergy
Ex. #33 at vin, 114, 127; Hearing Tr. at 3925-3926 (Barvenik); see also Entergy Ex.

#38 ai 1-1; Entergy Ex. #40 at 1-1,




C. .'l’he source of the tritium plume was the Unit 2 SFP and the source of the strontium
plume was the Unit 1 SFP. Entergy Ex. #33 at viii; Barvenik Prefiled at 5-6; Hearing
Tr. at 2708 (Kolakowski).

d. Unit 3 was not a source of radionuclide groundwater contamination at Indian Point.
Entergy Ex. #33 at viii, 128; Barvenik Prefiled at 9-10; Hearing Tr. at 2703
(Kolakowski).

29, As part of an ¢xtensive public process involving a variety of stakeholders,
NYSDEC (with support from NYSDOH) actively monitored Entergy’s hydrological
investigation, independently analyzed split samples from onsite and offsite monitoring wells. and
made recommendations on the work being performed. Hearing Tr. at 3920-3922 (Barvenik);
Entergy Ex. #32 at 5, Entergy Ex. #34 at § 4.0.3(a) (Report Details); Entergy Ex. #46; Entergy
Ex. #80.

30. Among the individuals at NYSDEC who participated in the investigation was Tim

Rice of NYSDEC's radiation protection section. Hearing Tr. at 3921-3922 (Barvenik).

31. Mr. Rice did not testify on behalf of NYSDEC Staff in this proceeding. Hearing
Tr.. passim.
32. Based upon its own analysis, NYSDEC and NYSDOH made several findings,

including the following. each of which is consistent with the findings of Entergy and GZA:
a. Groundwater from the site [lows east to west and does not flow to surrounding
properties; Entergy Ex. 46 at 1.
b. Contaminated groundwater is moving into the Hudson River, but the levels of
radionuclides in the River are below state surface water standards for tritium and

strontium; Entergy Ex. #46 at 1.



¢. No drinking water sources are affected because the Hudson River in this area is ‘
brackish and is not used as a drinking water source: Entergy Ex. #46 at 1.

d. Because the Hudson River is not used as a drinking water source in this area, the only
pathway for a dose to the public from groundwater entering the River is through fish

consumption; Entergy Ex. #46 at 1.

[¢']

Entergy’s characterization of the extent and levels of contamination reported in the

GZA Report is acceptable; Entergy Ex. #46 at 1.

f.  With the removal of the active contamination source, Entergy’s planned use of
monitored natural attenuation is an acceptable approach to managing the remaining
strontium and tritium plumes; Entergy Ex. #46 at 1.

g. NYSDOH confirmed Entergy’s calculated doses to the public through fish

consumption which are less than 1% of the NRC dose limits; Entergy Ex. #46 at 1.

h. An enhanced fish sampling effort in 2007 showed no significant difference between

strontium-90 in the flesh of fish caught near the site and fish caught as far as 70 miles
upstream. Entergy Ex. #46 at 2.

33. NYSDEC also conducted an enhanced, independent radiological survey of several
aquatic species in the lower Hudson River and published the results of this assessment in
November 2009 (2009 Fish Report™). Entergy Ex. #39.

34, The 2009 Fish Report reached two conclusions:
a. There are no apparent excursions above criteria for the protection of biota based on
the radionuclide data available. The levels of radionuclides ~ including [strontium-
90] — were two to tive orders of magnitude lower than criteria established for

protection of freshwater ccosystems.




‘ b. There were no spatial differences in concentrations of [strontium-90] and [radium-
224] in resident fish from the three locations sampled in the lower Hudson River (i.e..
Indian Point Nuclear Power Plant, and the reference sites at the Roseton Generating
Station and at Catskill). In contrast. [potassium-40] levels were somewhat greater in
the vicinity of Roseton Generating Station, but the differing concentrations have no
known signiticance.
Entergy Ex. #39 at 8.

3s. Throughout the Entergy, GZA, NYSDEC and NYSDOH investigations, NRC was
performing its regulatory oversight function and reaching findings consistent with those of
NYSDEC, NYSDOH, Entergy and GZA. On September 20, 2005, NCR’s Region 1 initiated a
Special Inspection regarding identified leaks from the Unit 2 SFP and the potential for associated
groundwater contamination. Entergy Ex. #31 at 1-2.

‘ 36. On October 5, 2005, Entergy reported to the NRC the detection of tritium in an
on-site test well and, thereafter, the scope of the Special Inspection was expanded to include a
review of the extent of onsite groﬁndwater contamination. Entergy Ex. #31 at 1-3; Entergy Ex.
#32 ativ.

37. As expanded. the purpose of the Special Inspection was 1o oversee and evaluate
Intergy’s efforts to: (a) determine the location of the Unit 2 SFP leak(s), repair the affected
area(s), and install a leak detection/monitoring system; and (b) characterize the on-site tritium
contamination, determining the source(s) of the contamination. and establishing appropriate
monitoring and control. Intergy EX. #31 at 2-3; Entergy EX. #32 at iv; Entergy Ex. #32 at

Attachment A6-3 to A6-4.
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38. On October 28, 2005, the NRC’s Region 1 Executive Director of Operations
requested approval trom the NRC’s Office of Nuclear Reactor Regulation for permission to
expand NRC’'s oversight of the leak investigation and groundwater contamination. Entergy Ex.
#31 at 1. At the time of this request, NRC Region | stated that “we see no hazard to public
healih and safety. and we expect any off-site radiological releases to be very small (i.e.. offsite
doses, if any would be negligible with respect to normal background).” Entergy Ex. #31 at 2.
39. NRC Region 1’s expanded oversight efforts at Indian Point were to continue
“until the NRC is satisfied that the leakage of water from the Unit 2 spent fuel pool has either

been stopped or is being effectively monitored and controlled; and on-site trittum contamination

has been properly characterized, and is being effectively monitored and controlled.” Entcrgy Ex.

#31 at 3.

40. On March 16, 2006, the NRC issued its first Special Inspection Report. The
inspection consisted of a selected examination of procedures and representative records,
observations of activities. interviews with Entergy personnel, and independent analyses of
groundwater samples. Entergy Ex. at #32 at 1.

41. NRC’s Special Inspection Report reached the following conclusions with respect
to Entergy’s activities from the discovery of the Unit 2 SPF leak to the close of the Special
Inspection:

a. Entergy’s response to identitied conditions was reasonable and technically sound.
Entergy Ex. 32 at 2.
b. The existence of onsite groundwater coentamination, as well as the underlying sources

of leakage, are conditions warranting continued efforts by Entergy to resolve, but do
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not present significant risk to public health and safety and the environment. Entergy
Ex. #32 at 2, iv-v. 6 (Report Details).

Public health has not been, nor is likely 1o be, adversely affected, and the dose
consequence to the public that can be attributed to current onsite conditions is
negligible with respect 1o conservatively established NRC regulatory limits. Entergy
Ex. #32 at 2, iv-v and 6 (Report Details).

A refined calculation, based upon tritium detected in monitoring well samples, of the
dose estimate to the public indicated a whole body dose to the maximally exposed
individual of 1.5 x 10" mrem/year, which represents 0.00005% of the 3 mrem/year
limit for liquid effluent releases. Entergy Ex. #32 atv.

Independent sampling and analysis of onsite and offsite groundwater sampling
locations by Entergy, NYSDEC and NRC produced results that were in good
agreement, and no plant-related radioactivity was identified in any offsite sample of
surface or groundwater. Entergy Ex. #32 at v-vi.

Entergy’s measurements of radioactivity in various samples taken to ascertain the
extent of groundwater contamination were of good quality and of sufficient
sensitivity to assess radiological impacl. and the quality of Entergy’s meaéurements
were confirmed by various split samples analyzed by NRC, NYSDEC and NYSDOH.
Entergy Ex. #32 at 3 (Report Details).

The inspectors found no circumstance that could reasonably be viewed as a failure of
Entergy to follow standards or take measures that would have prevented the current
onsite conditions; or react to circumstances and conditions that would have led to

carlier detection. Entergy Ex. #32 at vi,



42.

Entergy is adequately following its corrective action process relative to the current .

onsite conditions, including conditions affecting the Unit 2 SPF. Entergy Ex. #32 at
vil.

There is no drinking water pathway associated with groundwater or the Hudson River
in the region surrounding Indian Point, and samples taken in support of the NRC-
required Radiological Environmental Monitoring Program continue to indicate no
detectable plant-related radioactivity in groundwater beyond the site boundary,
including in samples collected from local municipal drinking water reservoirs and
other groundwater monitoring wells located in the immediate vicinity of Indian Point.
Entergy Ex. #32 at viii.

The identified groundwater release was classified by Entergy as an abnormal release,

as specified in NRC Regulatory Guide 1.21, and will be included in effluent release

reports as required. Entergy Ex. #32 at vii. .
All releases from the Unit 1 SPF are documented in the NRC-required annual effluent
and environmental monitoring reports. Entergy Ex. #32 at 11 (Repori Details).

‘Throughout the performance of NRC’s Special Inspection, NRC coordinated its

activities with NYSDEC which had initiated its own independent assessment of the groundwater

conditions. including observation of NRC’s inspection activities. Entergy Ex. #34 ativ.

43.

On November 7, 2007, the NRC initiated another inspection of Indian Point. the

purpose of which was to assess Entergy’s groundwatcer investigation to evaluate the extent of

contamination. the etfectiveness of actions, taken or planned, 10 effect appropriate mitigation and

remediation of the conditions resulting tfrom the Unit | and Unit 2 SFP leaks. Entergy Ex. #34 at

I
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NRC’s inspection, which concluded on May 7, 2008, determined that public

health and safety had not been, and was not likely to be. adversely affected. and the dose

consequence to the public attributable to on-site conditions associated with groundwater

contamination was negligible. Entergy Ex. #34 at 1-2.

45,

In its inspection report dated May 13, 2008, the NRC made several findings

including the following:

a.

[¢%

The radiological significance from the groundwater conditions at Indian Point is
currently, and is expected to remain, negligible with respect to impact on public
health and safety and the environment. Entergy Ex. #34 at v.

NRC confirmed with NYSDOH that drinking water is not derived from groundwater
or the Hudson River in the areas surrounding or influenced by effluent release from
Indian Point and, therefore, the only human exposure pathway of merit is from the
possible consumption of aquatic foods from the Hudson River, such as fish and
invertcbrates. Entergy Ex. #34 at v-vi.

Entergy’s actions to investigate the radiological release conformed to the
requirements of NRC regulations — 10 C.F.R. §20.1501 - to ensure compliance with
dose limits for individual members of the public. Entergy Ex. #34 at vi.

No evidence was found that indicated that the events at Indian Point, that resulted in
the onsite groundwater contamination were the result of Entergy’s failure to meet a
regulatory requirement or standard. Entergy Ex. #34 at vi.

Off-site groundwater samples collected since the fall of 2005 have never detected any

oftf-site groundwater contamination. Entergy Ex. #34 ativ.

-
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Entergy had properly identified the source of groundwater releases as the Unit 1 and .

Unit 2 SFPs. Entergy Ex. #34 at vi.

No releases were observed or detected from Unit 3. Entergy Ex. #34 at viii.
Entergy’s hydrogeologic site characterization studies provide sutficient detailed field
observations, monitoring, and test data that supported the development and
conformation ot a reasonable Conceptual Site Model. Entergy Ex. #34 at vii.

The Conceptual Site Model provides a reasonable basis to support the finding that
liquid effluent releases from the SFPs migrate west toward the Hudson River and do
not otherwise migrate offsite. Entergy Ex. #34 at vii.

No radioactivity distinguishable from background was detected during the most
recent sampling and analysis of tish and crabs taken from the affected portion of the
Hudson River and designated control locations. Entergy Ex. #34 at vii.

The annual calculated exposure to the hypothetically maximally exposed individual

relative to the liquid effluent aquatic food exposure pathway is currently, and is
expected to remain, less than 0.1 percent of the ALARA guidelines in Appendix [ of
10 C.F.R. Part 50, which are considered to be negligible with respect to public health,
safety and the environment. Entergy Ex. #34 at vii.

There is no evidence of any significant leak or loss of radioactive water inventory

from the site that was discernable in the offsite environment. Entergy Ex. #34 at viii.

. Entergy’s remediation approach (i.¢.. Monitored Natural Attenuation) and plans for

long-term monitoring of residual groundwater contamination were reasonable.

Entergy Ex. #34 at vi-viii.




46. In reaching these conclusions, NRC staf¥ relied, in part, on an independent
analysis of groundwater transport through fractured bedrock (utilizing geophysical well logging
data) conducted by the Umted States Geological Survey which confirmed GZA’s conclusions.
Entergy Ex. #34 at vii.

IV.  Entergy’s Corrective Actions

47. In 2007 and 2008, Entergy performed a comprehensive assessment of the
accessible portions of the Unit 2 SFP for the purpose of identifying potential sources of the
tritium plume. Hearing Tr. at 3168, 3173 (Esselman).

48. Sixty-five percent (65%) or more of the liner of the entire Unit 2 SFP, including
the fuel transfer canal area. has been inspected. Hearing Tr. at 3174 (Esselman); Barvenik
Prefiled at 8.

49. In September 2007, Entergy drained the fuel lrapsfer canal within the Unit 2 SFP
in ofder 1o inspect the liner of that canal; during that process, Entergy identified one weld
imperfection, i.e., the source of the tritium contamination, that was subsequently repaired in
December 2007. Barvenik l’_rcﬁled at 8.

50. Other than the shrinkage cracks discussed in Paragraph 14 above and the one
weld imperfection that was repaired in December 2007, no other leaks were identified as a result
of the inspection of the SFP liner. including the fuel transfer canal. Barvenik Prefiled at 8.

3L ‘The inspection of the Unit 2 SEP liner has not identified any degradation
mechanisms (e.g.. corrosion) that would cause a SFP leak or would increase the size of any
undetected existing leak. Hearing Tr. at 3169-3170 (Esselman).

32. Intergy implemented a program to remove the spent tuel and all water from
within the Unit | SFP: that process was completed in 2008. Barvenik Prefiled at 9; Entergy Ex.

747,



33. Because the Unit | SFPs have been drained of their contents, they are no longer a
source of radionuclides to the subsurface. Barvenik Prefiled at 9, Hearing Tr. at 2710
(Kolakowski); Hearing Tr. at 3920 (Barvenik).

54. In addition to work on the Unit 1 and Unit 2 SFPs, Entergy retained Lucius Pitkin,
Inc. (“LPI") in 2010 to assist in the development of an underground piping management
program. Hearing Tr. at 3110 (Essleman); see also Entergy EX. #77 and Entergy Ex. #79.

55. Entergy’s underground piping program consists of a four-step process as follows:

a. Conduct an inventory of underground pipes and their design characteristics;
b. Prioritize piping systems on the basis of the consequences of a leak or failure and the
susceptibility of the pipe to degradation;
c. Perform inspections of piping systems to gain information; and
d. Perform an engineering evaluation of the inspection data to determine remedial
actions required. if any.
Hearing Tr. at 3111 (Esselman); Entergy Ex. #79.

56. The first two steps of this process have been completed at Indian Point, and
inspections of underground piping occurred in 2008 (prior to the implementation of this
program) and continue each year, with 38 pipe inspections completed through 2011 and nine
additional pipe inspections scheduled in 2012. Hearing Tr. at 3111-3113 (Esselman).

57. Pipe inspections under this program utilize a variety of techniques to gain
information regarding pipe conditions, including new ultrasonic technologies that allow for an
inspection of pipe lengths that have not been exposed by excavation. Hearing Ir. at 3114-3115

(Esselman).
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38. The results of these inspections indicated that many of the pipe locations were
determined to be satisfactory, while a relatively small number of locations with indications of the
possibility of corrosion. Hearing Tr. at 3112-3113 (Esselman).

59. In response to the information indicating the possibility of corrosion, Entergy
installed a cathodic protection system — a commonly used and well understood device which
introduces a sacrificial anode that corrodes while the pipe itself is protected. Hearing Tr. at
3113-3114 (Esselman).

60. The implementation of this program reduces the likelihood and potential severity
of leaks over time. Hearing Tr. at 3117 (Esselman).

V. Entergy’s Long Term Monitoring Program

61. After the completion of the hydrogeologic investigation, Entergy established a
Long-Term Groundwater Monitoring Program (“[.TMP”); the LTMP’s purposes are: (1) to
continue to assess the tritium and strontium plumes associated with the historic Unit 1 and Unit 2
SFP leaks; and (2) to monitor for potential new radionuclide releases through the groundwater
monitoring network consisting of an array of groundwater monitoring wells located near
systems. structures and components that have the potential to impact the groundwater should
they leak in the future. Barvenik Prefiled at 13-16: Hearing Tr. at 3914-3915 (Barvenik).

62. The current groundwater monitoring array consists of 65 separate groundwater
monitoring well locations, with over 150 monitoring intervals at different depths within those 65
installations. Barvenik Prefiled at 4-5; Hearing Tr. at 3917-3918 (Barvenik); Entergy Ex. #124.

63. In addition to the groundwater monitoring well installaiions, included in the
overall groundwater monitoring network are approximately 75 storm drains and 25 sumps
located throughout the Indian Point site, from which samples are periodically collected tor

analysis, Barvenik Prefiled at 3.



04, This groundwater monitoring network of over 250 different monitoring points is
among the most extensive of Mr. Barvenik’s protessional experience for any site subject 1o a
groundwater investigation. Hearing Tr. at 3914 (Barvenik).

63. Under the LTMP, Entergy conducts ongoing periodic groundwater monitoring
and sampling activities, and evaluates the sampled data, for four primary purposes:

a. Monitor groundwater flow rate and radionuclide concentrations to both detect and
characterize current and potential future releases of radionuclides from groundwater
to the Hudson River;

b. Monitor groundwater proximate to Indian Point systems, structures, and components
that may result in releases ot radionuclides to groundwater at Indian Point;

c. Monitor groundwater along the property boundary and off-site to confirm that
groundwater containing radionuclides is not migrating off of the property to locations
other than the Hudson River; and |

d. Monitor groundwater plumes identified onsite to determine overall reductions in total
radioactivity over time.

Barvenik Prefiled at 13-14.

66. Based upon the data collected during the hydrogeologic investigation and the
[L.TMP, the tritium and strontium plumes resulting from historic releases from the Unit 1 and
Unit 2 SFPs had reached their maximum stzes and have been decreasing at varied rates with
periodic fluctuations. as would be expected. Barvenik Prefiled at 16: Entergy Ex. #335 at 97-101.

67. The groundwater data collected since the installation in 2005 of the temporury

collection device on the exterior of the Unit 2 SFP wall indicates that the amount of tritium in the




groundwater beneath Indian Point has diminished by 89%. Prefiled Rebuttal at 29-34; Hearing
Tr. at 3918-3920 (Barvenik): Entergy Ex. #126.

68. Since the draining of the Unit 1 SFPs, groundwater data indicate that the amount
of strontium-9¢ in the groundwater benecath Indian Point has diminished by 70%. Prefiled
Rebuttal at 29-34; Hearing Tr. at 3920 (Barvenik). Entergy Ex. #126.

69. The LTMP will detect future releases of radionuclides to the groundwater
comparable to those associated with the historic corrected Unit 1 and Unit 2 SFP leaks. thereby
allowing Entergy to take timely and appropriate corrective action upon the detection of such
releases, should they occur. Barvenik Prefiled at 16; Hearing Tr. 3914-3915 (Barvenik).

70. Entergy has played a leadership role in the development of the tritium
groundwater investigation process on a nationwide basis. For example, the LTMP at Indian
Point predates the recommendation of experts contributing to a report by the United States
Government Accountability Office (“CAO”) to place groundwater monitoring wells near system,
structures and components with a potential for leaking and impacting groundwater. In June
2011, the GAO recommended an increased focus on on-site groqndwater monitoring at nuclear
power plant sites for prompt leak detection, and (2) additional efforts to provide reasonable
assurance of underground piping systems’ structural and leak-tight integrity. As noted above,
Entergy already had implemented the LTMP before this recommendation appeared in the GAQ’s
report. Riverkeeper EX. #7 at 11; see also Prefiled Rebuttal at 9-11.

VI.  Monitored Natural Attenuation

71. As a result of the hydrogeologic investigation. GZA and Entergy selected

Monitored Natural Attenuation as the appropriate remedial action for the groundwater at Indian

Point. Pretiled Rebuttal at 38.



72.

Monitored Natural Attenuation is a recognized and proven remedial approach for .

contaminated groundwater sites that allows natural processes to reduce contaminant

concentrations. Prefiled Rebuttal at 36.

73.

The United States Environmental Protection Agency ("EPA™) has recognized

Monitored Natural Attenuaton as a valid remedial approach generally, and Entergy, the NRC

and NYSDEC concluded that it is the correct remediation strategy for Indian Point for several

reasons.

G

Interdiction measures to date have eliminated and/or controlled the identified active
sources of groundwater contamination.

Groundwater flow at the Site precludes off-Site migration of contaminated
groundwater to the North, South or East.

Consistent with the Conceptual Site Model, no Indian Point contaminants have been

detected above regional background in any of the off-Site monitoring locations or
drinking water supply systems in the region.

The only on-Site exposure route {or the documented contamination is through direct
cxposure and, because the majority of the Site is capped by impermeable surfaces,
there is no uncontrolled direct contact with contaminants.

The spatial extent of the groundwater plume should continue to decrease with time.
Groundwater is not used as a source of drinking water on the Site or in the immediate
vicinity of the Site, and there is no reason to believe that this practice will change in

the foreseeable future.

Prefiled Rebuttal at 36-39: Entergy Ex. #34 at vi-viii: Entergy Ex. #46: Entergy Ex. #382.
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74. In addition to Monitored Natural Attenuation, Entergy continues to exiract
groundwater from foundation drains located near the Unit 1 SFP. removing radionuclides in
groundwater for collection and discharge through monitored pathways. Prefiled Rebuttal at 22-
23.

75. These drains have captured approximately 10 times the quantity of strontium-90
entering the Hudson River via the groundwater. Pretiled Rebuttal at 23.

VII. WQC Process

76. By letter dated April 3, 2009, Entergy Nuclear Indian Point 2, LLC, Entergy
Nuclear Indian Point 3, LLC, and Entergy Nuclear Operations, Inc., (collectively, “Entergy”),
submitted to NYSDEC an application for a water quality certificate ("WQC”) under §401 of the
federal Clean Water Act (the “Application™). Entergy Ex. #161.

77. The Application was submitted in relation to Entergy’s application to the NRC to
renew the NRC-issued operating licenses for Units 2 and 3, which would extend the operation of
Unit 2 to September 28, 2033, and Unit 3 to December 12, 2035. Entergy Ex. #161, Joint
Application Form, Supplcmental Response to ltem 9.

78. Entergy has not applied to NYSDEC for a WQC for the operation of Unit 1.
Entergy Ex. #161; Hearing Tr. at 2709 (Kolakowski).

79. On May 13, 2009. NYSDEC staff requested additional information from Entergy
relating to the Application, including with respect to whether releases of radiological materials
from Indian Point to the Hudson River comply with New York State water quality standards
C'NYWQS™). Entergy Ex. #99.

80. On February 12, 2010, Entergy responded to NYSDEC Staf’s request. stating
that (i) the Department had no authority to regulate radiological releases from Indian Point under
the federal Clean Water Act (the "“CWA™) and as a result of the doctrine of federal preemption,

2]



and (ii) the releases of radiological materials from Indian Point do not violate NYWQS. Entergy
Ex. #100.

81. By letter dated April 2, 2010 (the “Notice™), NYSDEC staff proposed to deny the
Application due to. among other things, the releases of radiological materials from Indian Point
to the Hudson River. Entergy Ex. #9 a1 11.

82. Spectfically, the Notice stated that “radioactive material (including tritium,
strontium-90. cesium, and nickel) from spent fuel pools, pipes, tanks, and other systems.
structures and components at Indian Point has reached the Hudson River via groundwater flow
from the site and, moreover, continue to do so.” Entergy Ex. #9 at 11.

83. The Notice asserted that “the discharge of radiological substances (including, but
not limited to, radioactive liquids, radioactive solids, radioactive gases, and stormwater) from the
Indian Point site into a water of the State, here the Hudson River, are ‘deleterious substances’
and could impair the water for their best usage [citing 6 NYCRR §703.2]” and that “radiological
leaks have the potential to impair the best use of the water designated in 6 NYCRR §701.11.”
Entcfgy Ex. #9 at 11; Hearing Tr. at 2730 (Kolakowski). The Notice relied upon a standard
necessitating a finding of impairment to support noncompliance.

34. . The Notice did not mention or otherwise distinguish the conclusions reached by
NYSDEC and NYSDOH in their capacity as stakeholders in the NRC’s Special Inspection and
subsequent inspection of Indian Point that no human health or environmental impacts were
associated with or attributable to the “unplanned” releases from Indian Point prior to the date the

Notice was issued. Entergy Ex. #9 at 11.
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85. The Notice did not state any other reason for the denial of Entergy’s Applicatioﬁ
on the basis of radiological releases from Indian Point. Entergy Ex. #9; Hearing Tr. at 2729-
2730 (Kolakowski).

86. On April 29, 2010, Entergy submitted a request for adjudicatory hearing to
challenge the Notice, arguing again that Department Staff’s attempt to deny the Application
based upon radiological releases was: (i) outside NYSDEC s statutory authority under the CWA;
(i1) preempted by federal law; and (iii) without factual basis. See Request for Adjudicatory
Hearing on NYSDEC Staff’s April 2, 2010 Notice of Denial of Joint Application for CWA
Section 401 Water Quality Certification, NRC License Renewal — Entergy Nuclear Indian Point
Units 2 and 3, dated April 29, 2010.

87. On December 13, 2010, the Ruling on Proposed Issues for Adjudication and
Petitions for Party Status (the “Issues Ruling”) concluded that the issue of federal preemption
remained an “open question,” and set for adjudication the issue of “whether Department Staff
properly denied the Application based upon radiological considerations.” Issues Ruling at 25-27,
40.

88. The Issues Ruling did not address the issue of whether the regulation of
radiological releases was outside NYSDEC's statutory authority under the Clean Water Act.
Issues Ruling, passim.

89. Direct prefiled testimony from the parties’ witnesses was received on July 22,
2011, and rebuttal pretiled testimony was receiﬁ:d on October 4, 2011,

90. In direct prefiled testimony submitted on behalf of NYSDEC Staff, NYSDEC
Staff. for the first time, advance the following new legal position: “The discharge of such

radiological materials, including high-level radioactive waste, from spent fuel pools, pipes, tanks,



and other systems. structures. and components at the Indian Point nuclear facilitics into
groundwaters and surfacg waters of the State 1s prohibited by ECL §17-0807 and 6 NYCRR
§750-1.3, and could impair the waters tor their best usages (6 NYCRR §703.2).” Kolakowski
Prefiled at 11. In other words, in its direct prefiled testimony, NYSDEC Staff advanced a new
legal position that there was a categoric prohibition on the discharge of radiological substances to
the Hudson River.

91. In rebuttal prefiled testimony, NYSDEC Staff’s witness clarified his direct
prefiled testimony, stating: ““The unintentional discharge, leak or spill of such radiological
materials. including high-level radioactive waste, from spent fuel pools, pipes, tanks, and other
systems, structures, and components at the Indian Point nuclear facilities into groundwaters and
surface waters of the State is prohibited by ECL §l7-0807(1); (4), and 6 NYCRR §750-1.3(a).”
Kolakowski Rebuttal Prefiled at 4. Thus, NYSDEC Staff echoed its position that radiological
releases were subject to a categoric prohibition, but limited the scope of the prohibition to
unintentional or unplanned releases.

92. A hearing on this issue was heid on November 15-16, 2011, January 11, 2012,

and January 23, 2012,
VIll. Hearing Testimony

AL Witnesses

93. Entergy provided three highly qualified expert witnesses in support of its case. all
of whom are leaders on the subjects on which they testified, with longstanding direct and
relevant experience in their respective fields: (1) Dr. F. Owen Hoffman, a lecading national expert
on radiological dose assessment and environmental impact, including the release, transport and
behavior of radionuclides in the aquatic environment: (2) Mr. Matthew Barvenik, a well regarded

hydrogeologist who acted as the lead technical investigator of the Indian Point site investigation
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associated with the unplanned releases of radiological materials; and (3) Dr. Thomas Esselman,
an expert in aging management at nuclear facilities. particularly for structures and components
involved in the handling or storage of radiological materials. Barvenik Prefiled at 1-4; Hoffman
Prefiled at 1-3; Prefiled Rebuttal at 1: Hearing Tr. at 3086-3089 (Hoffman), 3108-3110
(Esselman), 3912 (Barvenik); Entergy Ex. #53, Entergy Ex. #34, Entergy Ex. #77.

94. Dr. F. Owen Hoftfman provided testimony concerning the potential eftects on
human beings or aquatic biota of radiological materials that have migrated with the groundwater
beneath Indian Point to the Hudson River. Hoffman Prefiled at 1.

95. - Dr. Hoffman is president and director of SENES Oak Ridge, Inc. Center for Risk
Analysis, an organization that specializes in human health and ecological risk estimation, risk
assessment, and risk communication. Dr. Hoffman has more than 39 years of experience in
issues related to evaluating human and ecological risk from the release and transport of
radionuclides and chemicals in terrestrial and aquatic systems. He is a Distinguished Emeritus
Member of the National Council on Radiation Protection & Measurements (“NCRP™), and a
corrcspondiﬁg member of the International Commission on Radiological Protection (“ICRP™).
Dr. Hoffman is also a consultant to the United Nations Scientific Committce on the Effects of
Atomic Radiation (“UNSCEAR™). He holds a Bachelor of Science degree in Biological
Conservation from the San Jose State College, a Master of Science degree in Fisheries
L.imnology from Oregon State University, and a Ph.D in Ecology, with a specialty in Radiation
Ecology. Entergy Ex. #33; Hoffman Prefiled at 1, 3; Hearing Tr. at 3086-3089 (Hoffman).

96. Dr. Hoffman has extensive experience assessing human health and aquatie biota
impacts from radionuclide releases, including releases to aquatic environments. He is familiar

with the Indian Point Oftsiie Dose Calculation Manual, Annual Radioactive Effluent Release



Reports. and Annual Radiological Environmental Operating Reports, as well as Indian Point’s
compliance with NRC dose regulations. Hoffman Prefiled at 6-11. 14-16. Dr. Hoffman has also
independently assessed the radiological impacts to the Hudson River ecosystem from Indian
Point SFP leaks to site groundwater. Hoffman Prefiled at 15-16.

97. Mr. Matthew J. Barvenik provided testimony regarding unplanned releases of
radiological materials from Indian Point Units | and 2. Entergy’s corrective actions undertaken
in response to unplanned releases, and the investigation of groundwater contamination at Indian
Point. Barvenik Prefiled at 1-2.

98. Mr. Barvenik is a Sentor Principal and Senior Technical Consultant with GZA
GeoEnvironmental, Inc. (“GZA™), a national consuiting firm that provides wide-ranging
geotechnical engineering, environmental consulting, and remediation services. Mr. Barvenik has
over 35 years of professional experience in hydrogeology, civil, geotechnical, and
instrumentation engineering, and has focused on contaminated soil and groundwater
investigation and remediation. He holds a Bachelor of Science degree in Civil Engineering from
Northeastern University and a Master of Science degree in Geotechnical Engineering from the
Massachusetts Institute of Technology. Mr. Barvenik is a registered Licensed Site Professional
in Massachusetts and a member of the American Nuclear Society (“"ANS™). He served on the
ANS Working Group responsible for the recently completed standard for Evaluation of
Subsurface Radionuclide Transport at Commercial Nuclear Power Plants, and is a member of
two newly formed ANS Working Groups responsible for drafting future standards on the
evaluation of groundwater supplies and remediation methods for nuclear power sites. Entergy

Ex. #34; Barvenik Prefiled at 1, 3; Hearing Tr. at 5912 (Barvenik).




99. Mr. Barvenik was the lead technical investigator for the Indian Point
hydrogeologic site characterization program resulting in the January 7, 2008 Site Investigation
Report. As a result of these duties, Mr. Barvenik became very familiar with the Indian Point
hydrogeologic setting and groundwater flow patterns, identified contaminant sources and
transport. historical and ongoing groundwater monitoring. remediation plans, the history and
status of releases of radiological materials from Indian Point spent fuel pools, dose assessments,
and associated NRC inspection activities, as well as other independent assessments of the SFP
releases. Barvenik Prefiled at 4.

100. Dr. Thomas C. Esselman provided testimony with regard to, among other things,
Entergy's underground piping inspection program and Entergy’s inspection of the Unit 2 SFP.
Combined Prefiled Rebuttal at passim.

101. Dr. Esselman is a Principal at Lucius Pitkin, Inc., which provides engineering
services to the nuclear power industry, among others. Dr. Essleman has over 35 years of
engineering experience, including experience in component and structure performance, aging,
stress analysis, materials, mateﬁals degradation, and failure analysis, including extensive
experience with nuclear power facilities. He holds a Bachclor of Science degree in Mechanical
Engineering, and a Master of Science degree and a Ph.D. in Engineering Mechanics, all from
Case Western Reserve University. Entergy Ex. #77; Combined Prefiled Rebuttal at 1; Hearing
Tr. at 3108-3110 (Esselmany.

102. Ihroughout his career. Dr. Esselman has worked periodically with the Indian
Point plants, including on the development of an underground piping management program and

the investigation of the integrity of the Unit 2 SFP. Hearing Tr. at 3109, 3162 (Esselman).



103. Dr. Hoffman and Dr. Esselman provided limited, live direct testimony and were
cross-examined on January 11, 2012, Hearing Tr. 3071. Mr. Barvenik provided limited, live
direct testimony and was cross-examined on January 23, 2012. Hearing Tr. at 3895.

104. Mr. Paul J. Kolakowski provided prefiled and reburtal testimony, on behalf of
NYSDEC Staff, regarding those aspects of the Notice dealing with the release of radiological
materials to the Hudson River from groundwater beneath Indian Point. Kolakowski Prefiled at
1; Kolakowski Pretiled Rebuttal at 1.

105. Mr. Kolakowski holds a BS in Civil/Environmental Engineering, and has bcen an
Environmental Engineer with NYSDEC since 1989. Staff Ex. #1. Mr. Kolakowski has no
educational or work experience related to nuclear engineering, radiation protection, human
health effects of exposure to radiation, dosc assessment from the exposure to radiological
materials, or the ecological effects of radiological materials in the environment. Hearing Tr. at
2690-2692 (Kolakowski); Staff Ex. #1. He performed no scientific analysis of the record
evidence provided by Entergy. See Paragraphs 144, 147, 149-151 and 156-157 below.

106. Mr. Arnold Gundersen provided pretiled aﬁd rebuttal testimony, on behalf of
Riverkeeper, Inc., Scenic Hudson, Inc.. and Natural Resources Defense Council, Inc., regarding
radiological materials. Gundersen Prefiled at 1;: Gundersen Prefiled Rebuttal at 1.

107. Mr. Gundersen holds an MS in Nuélear Engineering from Rensselaer Polytechnic
University and has more than 39 vears of experience on nuclear matters generally. Gundersen
Prefiled at 1-2. Mr. Gundersen performed no dose assessment associated with the radiological
releases from Indian Point. Hearing Tr. at 2897, 2922. 2976 (Gundersen).

108. Mr. Kolakowski and Mr. Gundersen provided limited, live direct testimony and

were cross-examined on November 153-16, 2011, Hearing Tr. at 26354, 2973,




109. On November 135, 2011, after hearing from the parties on Entergy’s motion in
limine 1o exclude. among other things, Mr. Gundersen’s testimony regarding the impacts of
planned releases of radionuclides from Indian Point. this Tribunal granted Entergy’s motion and
struck Mr. Gundersen’s testimony associated with the planned releases from [ndian Point.
Hearing Tr. at 2806 (Judge Villa).

B. Compliance with Applicable Dose Limits

110. Entergy conducts periodic environmental monitoring surveys to assess the
cumulative potential impact of radionuclides that have been released from Indian Point, and, on
an annual basis. submits the results of these surveys to the NRC in Annual Radioactive Effluent
Release Reports (*ARERR™). Hoffman Prefiled at 9-13.

I NRC imposes technical specifications on effluents from nuclear power stations in
order to keep releases of radioactive materials “as low as rcasonable achievable” (‘“ALARA").
Hoffman Prefiled at 7.

112, The ARERRSs include quantification of both planned and unplanned releases of
radiological materials; sincc 2006, thc Indian Point ARERRs have included estimates of the
radionuclides entering the Hudson River via groundwater based upon the Indian Point
hydrogeologic investigation and the subsequent LL.TMP. Hoffman Prefiled at 10- 13.

113. The ARERRSs indicate that the amount of radioactivity associated with tritium
released from groundwater and stormwater (i.€., rainwater collected onsite and discharged to the
Hudson River via storm drains) to the Hudson River since 2006 on an annual basis is as follows:
0.28 curies (2006): 0.064 curies (2007); 0.2 curies (2008); 0.07 curies (2009), and 0.12 curies
(2010). These levels of radionuclide releases are orders of magnitude below the allowable

tederal regulatory limits. Barvenik Prefiled at 6-7: Hearing Tr. at 3922-3923 (Barvenik).
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114, The ARERRsS also indicate the amount of radioactivity associated with all
radionuclides other than tritium released from groundwater and stormwater to the Hudson River
since 2006 on an annual basis are as follows: 0.00057 curies (2006); 0.00008 curies (2007);
0.00016 curies (2008); 0.00025 curies (2009); and 0.000042 curies (2010). These levels of
radionuclide release are orders of magnitude below the allowable federal regulatory limits.
Barvenik Prefiled at 6-7; Hearing Tr. at 3922-3923 (Barvenik).

115. NRC Regulations require all NRC licensed facilities to calculate the annual
release of radiological materials to the environment, and to calculate the dose to a hypothetically
maximally exposed individual to ensure compliance with ALARA design objectives. Holfman
Prefiled at 7-9.

116. Entergy’s Offsite Dose Calculation Manual (*ODCM?) specities the methods to
be used in calculating estimated off site doses of radiation, consistent with the NRC’s Regulatory
Guide 1.109, which was developed to provide the methodology to estimate radiation doses to the
public. Hoffman Prefiled at 8; Hearing Tr. at 3092 (Hoffman).

117. In addition to documenting the quantity of radioactivity released to the
environment, Entergy’s ARERRS also contain estimates of the dose associated with such
releases, which were correctly calculated in accordance with methodologies required by NRC’s
Regulatory Guide 1.109 and memorialized in Entergy’s ODCM. Hoffman Prefiled at 10-13.

118. Dose calculation methodologies are conservative, and focus on a hypothetically
maximally-¢xposed individual. Entergy Ex. #43 at |; Hearing Tr. at 3]63-3104 (Hotiman).
Thus. dose assessment typically overstates potential radiation risk. Entergy Ex. #43 at 1.

119. Based upon the dose calculations performed in Entergy’s ARERRs. the annual

whole body dose associated with releases from Indian Point to the Hudson River via
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groundwater and stormwater in 2010 was 0.0002 millirem (“mrem™). Prefiled Rebuttal at 4. The

whole body dose for the vears 2006-2009 was a small fraction of a millirem. similar to the 2010

figure. Hoffman Prefiled Testimony at 11, 13.

120.

This calculated dose is several orders of magnitude lower than the dose limits for

members of the public established by NRC's Standards for Protection Against Radiation at 10

C.F.R. Part 20 (100 mrem whole body), EPA’s radiation protection standard at 40 C.F.R. Part

190 (25 mrem whole body), and the NRC’s design objectives at 10 C.F.R. Part 50, Appendix I (3

mrem whole body). Hotfman Prefiled at 6-9, 11, 14; Combined Prefiled Rebuttal at 28; Entergy

Ex. #34 at vii; Barvenik Prefiled at 20-21.

121.

As noted previously, the NRC reached the same conclusions as Dr. Hoffman:

a. The annual calculated exposure to the hypothetically maximally exposed individual

[ 2]

relative to the liquid effluent aquatic food exposure pathway is expected to remain,
less than 0.1 percent of the ALARA guidelines in Appendix I of 10 C.F.R. Part 50,
which are considered to be negligible with respect to public health, safety and the
environment. Entergy Ex. #34 at vii. |

NRC’s inspection determined that public health and safety had not been. and was not
likely to be, adversely affected. and the dose consequence to the public attributable to
on-site conditions associated with groundwater contamination was negligible.
Entergy Ex. #34 at 1-2.

Public health has not been, nor is likely to be. adversely atfected. and the dose
consequence to the public that can be attributed to current onsite conditions is
negligible with respect to conservatively established NRC regulatory limits. Entergy

Ex. #32 a1 2, iv and 5 (Report Details).



122. NYSDEC also reached the same conclusions as Dr. Hoffman and the NRC - that
Entergy’s calculated doses to the public through tish consumption which are less than 1% of the
NRC dose limits. Entergy Ex. #46 at 1.

123, Neither Mr. Kolakowski nor Mr. Gundersen testified that Entergy was not in
compliance with applicable NRC dose limits. llearing Tr., passim.

C. Absence of Impacts to the Best Usages of the Hudson River

124, The scientific approach to evaluating whether the radiological materials within the
groundwater at Indian Point impact the best usages of the Hudson River consists of:

(1) identifying the sources and amounts of radiological materials released into the environment;
(2) calculating the concentrations of radiological matenals in environmental media (e.g., soil,
groundwater, etc.); (3) identifying any “exposure pathways” — that is, any means by which
people or other biota could come into contact with these materials (i.e., through drinking water,
swimming,. fish consumption, etc.); (4) calculate the dose received to people or other biota based
upon any completed exposure pathway; and (5) translate those doses into risks — i.c.. in the case
of human health, the risk of developing a radiation-related cancer in later life; in the casc of
aquatic biota. comparing doses against accepted impact thresholds deemed to be of no risk.
Hoftman Prefiled at 2, 17; Hearing Tr. at 3090, 3105 (Hoflman).

125. The effective dose is the most commonly used indicator of the potential biological
effects associated with human exposure to radiation. Entergy Ex. #35 at 3.

126. Although radiation may cause cancers at high dose rates (i.¢., 30,000 mrem or
greater), currently there are no data to establish unequivocally the occurrence of cancer following
exposure o low doses and dose rates below 10,000 mrem. Entergy Ex. #43.

127. Dr. Hoffman emploved this approach in his independent assessment of the risks to

human health and aquatic biota associated with the unplanned releases of tritium and strontium-
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90 to the Hudson River in 2010 via groundwater and stormwater from Indian Point. Specifically,
Dr. Hoffman obtained the sources and concentrations of tritium and strontium-90 entering the
Hudson River via groundwater based upon Entergy’s ARERR for 2010. He then reviewed
Entergy’s NRC-required Offsite Dose Calculation Manual, which both identifies the potential
exposure pathways for the planned and unplanned release of these materials and calculates the
doses to humans and other biota associated with completed pathways. based upon on-site and
off-site sampling of groundwater and surface water conducted by Entergy, and confirmed that
Entergy’s calculations were correct and satisfied NRC’s required methodologies. Then, he
translated the doses 1o the hypothetical maximally-exposed individual, assuming completed
exposure pathways into an increased cancer risk in humans. Finally, he compared the doses
potentially received by aquatic biota to accepted impact threshold standards using two separate
approaches. Hoffman Prefiled at 7-11, 15-16; Hearing Tr. at 3092-3107 (Hoffman).

128. No witness other than Dr. Hoffman testified as to the proper approach to assessing
whether the best usages of the Hudson River would be impaired by the release of radiological
materials in the environment, and no other witness challenged Dr. Hoffman’s approaéh. Hearing
Tr., passim.

129. Given that demonstrating any increased risk from low doses of radioactivity is
_ bevond the limits of epidemiological detection, the conversion of calculated doses to an estimate
of risk to human health requires the use of a model. typically the “linear no-threshold model”
described in the 2006 National Rescarch Council of the National Academies report entitled
“Health Risks from Exposure to Low Levels of lonizing Radiation™ commonly referred to as the
Biological Effects ot lonizing Radiation ("BEIR™) VII Report. Entergy Ex. #43 at 1: Entergy

Ex. 101; Hearing Tr. at 3098-3102 (Hoffman).
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130. The BEIR V11 Report indicates that, as a result of exposure to all sources of
carcinogens including natural background radiation, the risk of developing cancer in later life is
0.42 or 42%. Entergy Ex. #101 at 7; Entergy Ex. #123A-123C; Hearing Tr. at 3100-3101
(HotTman).

131. The BEIR VII Repont also indicates that. if a population of 100 individuals has a
lifetime exposure to ionizing radiation dose of 10,000 mrem in addition to the lifetime exposure
to natural background radiation and all other sources of carcinogens, that additional exposure to
10,000 mrem results in one excess cancer in the population — in other words, a 1 in 100 chance
of developing cancer. Hearing Tr. at 3100-3101; Entergy Ex. #123B.

132, To estimate the risk of cancer at excess doses lower than 10,000 mrem, the BEIR
V1 Report applies a “linear no-threshold” model to calculate the risk of cancer in later life due to
excess exposures to ionizing radiation over a lifetime. Entergy Ex. #101 at 6-7.

133. The * linear no-threshold model™ assumes a reduction in risk that is proportional
1o a reduction in dose — for example, a lifetime excess exposure to a dose of | mrem equates to a
risk that is 1 in 1,000,000 or 1/10,000 the risk associated with an excess dose of 10,000 mrem.
Iearing Tr. at 3102 (Hoffman). While this linear no-threshold model may not actually mirror
cxperienced conditions, it is a conservative methodology for calculating increased risk as a
measure of dose. Entergy Ex. #43.

134. Pursuant to the BIER VII linear no-threshold model, in order to experience one
(1) excess cancer in a given population, one million (1.000,000) people would need to be

exposed to the 1 mrem excess dose. Hearing Tr. at 3102 (Hoffman).




135. As noted above, the excess dose associated with the radiological materials '
entering the Hudson River via groundwater and stom;water from Indian Point in 2010 was
0.0002 millirem. See Paragraph 119 above.

136. Using the BEIR VI1I linear no-threshold model. this excess dose level equates to a
risk of 1 in 3 billion - in other words. five billion (5.000,000,000) people would have to be
exposed to the maximum excess dose attributable to Indian Point groundwater and stormwater in
2010 in order to expect one (1) additional case of cancer. Hearing Tr. at 3102-3103 (Hoffman).

137. This risk is based upon the human consumption of fish maximally exposed to the
radionuclides entering the Hudson River from groundwater and stormwater at Indian Point, and
also assumes that each hurﬁan being in the population consumes one (1) pound of these fish each
week during the entire one-year period. Hearing Tr. at 3103-3015 (Hoffman).

138. As a practical matter, it is not possible for five billion (5.000.000,000) people to
consume that quantity of fish; let alone fish maximally exposed to radionuclides entering the
Hudson River from groundwater and stormwater at Indian Point; therefore, the actual risk to
human health associated with the 2010 unplanned releases to the Hudson River from
groundwater and stormwater at Indian Point is expected to be zcro. Hearing Tr. at. 3104-3105
(Hoffman),

139. With respect to potential impacts 10 aquatic biota, the United States Department
of Energy (“DOE”) has promulgated guidelines for radiation dose rates from environmental
media that are widely employed to calculate impacts to biota and considered authoritative on the
issue; the DOE guidelines recommend limiting the dose to aquatic biota to less than 1.0 rad/day.

Hottfman Prefiled at 15; Entergy Ex. #45 at M1-1. M1-4.
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140. Using the DOE’s RESRAD-BIOTA dose model, Dr. Hoffman calculated the dose
rates 1o aquatic organisms associated with the maximum concentrations of radionuclides
estimated to be migrating to the Hudson River related to unplanned releases via groundwater and
stormwater at Indian Point in 2010 to be 0.00000000205 rad/day for tritium and 0.000371
rad/day for strontium. Hoffman Prefiled at 13-16.

141, Dr. Hoftman also calculated dose rates to aquatic biota using dose coetlicients for
tritium and strontium-90 documented for external and internal exposures developed by the
United Nations Scientific Committee on Exposure to Atomic Radiation (“UNSCEAR?”), and
those doses were 0.0000000029 rad/day and 0.00047 rad/day for tritium and strontium-90,
respectively. Hoffman Prefiled at 16. Dr. Hoffman indicated that these doses effectively equate
to zero risk to the ecosystem. Hoffman Prefiled at 16; Hearing Tr. at 3105-3107 (Hoffman).

142. The doses to aquatic biota calculated using DOE’s RESRAD-BIOTA model and
the UNSCEAR dose coefficients are orders of magnitude below DOE’s 1 rad/day guideline.
Hoffman Prefiled at 16.

143. To provide context for the doses at issue in this case, the excess dose ot .0002
mrem associated with Indian Point’s 2010 releases to the Hudson River via groundwater and

stormwater is orders of magnitude lower than the average radiation dose experienced by an
individual in the United States (620 millirem). a single chest x-ray (4 mrem), a one-way cross
country tlight (2 mrem). or eating a single banana, which contains naturally occurring
radioactive potassium (0.01 mrem). Rebuttal Prefiled at 2-3; Hearing Tr. at 3095-3097: Entergy
Ex. 121: Entergy Ex. #37 at 12; Entergy Ex. #45.
144, No other witness suggested another calculation methodology for assessing the

impact of radiological releases to aquatic organisms, or identified any crror in Dr. Hoffman’s




approach or calculations. Prefiled and Rebuttal Testimony of Kolakowski and Gundersen;
Hearing Tr., passim.

145. Assuming comparable levels of releases 1o the Hudson River throughout the
license re.newal period for Units 2 and 3. the resulting risk to human health and the environment
is similarly expected to be zero. Hearing Tr. at 3107 (l--loffmdn).

146. To the extent any small, undetected leak from the Unit 2 SFP may still exist. it
must be smaller than those identified and repaired by Entergy given the subsequent attenuation
of the tritium plume. Hearing Tr. at 3970-3971 (Barvenik); Entergy Ex. #33 at 92.

147. No other witness analyzed the effects on human health or aquatic biota of the
releases of radiological materials to the Hudson River via the groundwater at Indian Point.
Hearing Tr., passim.

148. Mr. Kolakowski acknowledged that the potential impairment to the best usages of
the Hudson River was a reason for the denial of the Section 401 WQC. Kowalski Prefiled at 11,
Hearing Tr. at 2728 (Kowalski).

149. Mr. Kolakowski stated that Entergy provides to NYSDEC copies of its annual
radiological release reports, but he did not review them for purposes of preparing his testimony.
Hearing Tr. at 2771-2772 (Kolakowski).

150. Analyzing the impacts of radiological releases on Hudson River aquatic
organisms was bevond Mr. Kolakowski's arca of expertise. Hearing Tr. at 2768 (Kolakowski).

151. Mr. Kolakowski reviewed GZA’s Site Investigation Report and the testimony of

Fntergy’s experts. Kolakowski Pretfiled at 12; Kolakowski Rebuttal at 6.



152. Mr. Kolakowski agreed with Entergy’s experts on the absence of impacts on the
best uses of the Hudson River associated with unplanned releases of radiological materials to
groundwater at Indian Point. Hearing Tr. at 2745 (Kolakowski).

153. Mr. Kolakowski admitted that any discharge into the waters of the state, if in
sufficient concentration, could ihlpair the waters for their best usages. Hearing Tr. at 2746
(Kolakowski).

154. Mr. Kolakowski agreed with NYSDEC's conclusion on the absence of impacts to
Hudson River fish from Indian Point’s unplanned releases. Hearing Tr. at 2768 (Kolakowski).

155. Mr. Kolakowski agreed with NRC’s conclusions on the absence of impacts to
public health and safety and the environment from Indian Point’s unplanned releases. Hearing
Tr. at 2770-2771 (Kolakowski).

156. Mr. Kolakowski had no evidence of impacts to the best usages of the Hudson
River based on Indian Point’s unplanned releases. Hearing Tr. at 2750 (Kolakowski).

157. Mr. Kolakowski had no factual basis for believing that the continued operation of
Units 2 and 3 during license renewal would result in a leak sutficiently large to impair the
Hudson River for its best usages. Hearing Tr. at 2759-2760.

158. Mr. Gundersen’s dose assessment testimony in Finestone v. Florida Power &

Light Co., 2006 WL 267330 (S.D. Fla.) was rejected as “belied by the contemporaneous reports
of the NRC and the |Florida Department of Health and Radiological Safety]” and “rife with
conclusory statements™, id at * 10, which on appeal were characterized as a “scientifically
unsupported leap of faith” that disqualitied him as an expert. Finestone v. Florida Power &
Light Co.. 2006 WL 267330, at *11 (S.D. Fla. Jan. 6, 2006); Finestone v. Florida Power & Light

Co.. 272 Fed. Appx. 761, 768 (11th Cir. 2008); Hearing Tr. at 2885, 2887 (Gundersen).




139. Since the decision in Finestone, Mr. Gundersen has not pursued any education or
training in the area of dose assessment. Hearing Tr. at 2889-2990 (Gundersen). '

160. Mr. Gundersen did not perform a dose assessment to evaluate whether the
unplanned releases of radiological materials at Indian Point were in amounts that will impair the
Hudson River for its best usages. Hearing Tr. at 2897, 2922, 2976.

161. Instead, Mr. Gundersen assumed that an impairment would result if any amount
of radiological materials reached the Hudson River. Hearing Tr. at 2815 (Gundersen).

162. Mr. Gundersen did not review or comment on the testimony provided by
Entergy’s witness, !jr. F. Owen Hoffman, stating the he had *no idea who Dr. Hoffman is or
what he wrote.” Hearing Trans at 2892 (Gundersen).

163. Mr. Gundersen agreed that tritium has not been detected in water samples
collected from the Hudson River. Hearing Tr. at 2977 (Gundersen).

164. When asked on the stand to calculate the increased risk of cancer associated with
the 2010 unplanned releases from Indian Point to the Hudson River, Mr. Gundersen applied the
BEIR VII “linear no-threshold model” and arrived at the same risk level calculated by Dr,
Hoffman - i.e., one in five billion. Hearing Tr. at 2919 (Gundersen).

165. Mr. Gundersen did not perform any calculations to determine whether strontium-
90 released from Indian Point was found in Hudson River fish. Hearing Tr. at 2977
{Gundersen).

166. When questioned about the signiticance of a particular release associated with a
pipe leak at Indian Point, Mr, Gundersen stated that the concentrations of tritium in that water

was less than one tenth of the tederal sate drinking water standards. Hearing Tr. at 2959,




167. Neither Mr. Kolakowski nor Mr. Gundersen provided any scientific basis to
support the conclusion that fadiological releases from Indian Point have the potential to impair
the Hudson River for its best usages for primary and secondary contact recreation and fishing.
Hoffman Prefiled at 14, 18; Hearing Tr. at 3102-3107 (HotTman); Kolakowski Pretiled and
Prefiled Rebuttal, passim; Gundersen Prefiled and Pretiled Rebuttal, passim; Hearing 'I'.
(Kolakowski), passim; Hearing Tr. (Gundersen), passim.

D. Inapplicability of ECL §17-0807(1) and 6 NYCRR §750-1.3(a)

168. The radiological materials associated with the unplanned releases at issue in this
. case are neither radiological warfare agents nor high-level radioactive wastes. Prefiled Rebuttal
at 39-40; Hearing Tr. at 2734-2737 (Kolakowski).

169. Mr. Kolakowski recanted his position that the radiological releases at issue in this
proceeding were prohibited by ECL §17-0807(1) and 6 NYCRR §750-1.3(a) becausc he
concluded that such releases did not constitute “the discharge of any radiological, chemical, or
biological warfare agent or high-level radioactive waste™ as prohibited by those provisions.
l-Iearing Tr. at 2734-2737 (Kolakowski).

E. Inapplicability of ECL §17-0807(4)

170. It is feasible to install a sufficicnt number of groundwater extraction wells at the
perimeter of the Indian Point site to reverse the hydraulic gradient at Indian Point sufticient to
cnsure that no radionuclides from the identified Indian Point groundwater plumes would reach
the Hudson River via the groundwater pathway during license renewal term. See Prefiled
Rebuttal at 40-41; Hearing Tr. at 4038. 4041, 4093-4094 (Barvenik).

F. Inapplicability of ECL §17-0501 as a separate basis for the Notice.

171. After taking the stand, Mr. Kolakowski inserted another basis for denial of the

Application, specifically ECL §17-0501. Hearing Tr. at 2736 (Kolakowski).
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172. This basis for denial did not appear in the Notice or in Mr. Kolakowski’s pretiled
tesimony. Entergy Ex. #9; Kolakowski Prefiled; Kolakowski Prefiled Rebuttal.

173. Mr. Kolakowski testified that ECL §17-0501 was not an independent basis for
denial of the Application but, instead, constituted the statutory authority for the Department to
classify waters for their best usages and to adopt standards for the protection of the best usage of
those waters. Hearing Tr. at 2742-2743 (Kolakowski).

G. Inapplicability of EPA’s Safe Drinking Water Standards

174. For purposes of evaluating the Application, Department Staff did not evaluate
whether unplanned radiological releases from Indian Point impair the groundwater beneath
Indian Point for its best usages. Hearing Tr. at 2759-2763 (Kolakowski).

175. Department Staff did. however, review the groundwater concentrations of
radionuclides presented in the GZA Report and concluded that those concentrations did not
exceed the Department’s groundwater standards. Hearing Tr. at 2763 (Kolakowski).

176. The federal Safe Drinking Water Act (“SDWA”) sets forth “maximum
contaminant levels” for various contaminants, which is defined as “the maximum permissible
level of a contaminant in water which is delivered to any user of a public water system.” 42
U.S.C. §300f(3) (emphasis added). The maximum contaminant levels do not apply to levels of
contamination contained in groundwater, but rather apply at the “tap” where that water is
delivered. Prefiled Rebuttal at 8. Furthermore, the term “public water system™ is defined in the
SDWA a> ““a svstem for the provision to the public of water for human consumption through
pipes or other constructed conveyances, if such system has at least fifteen service connections or
regularly serves at least twenty-five individuals.” 42 U.S.C. §§300f(1) ~ (4), 300g. As such, the
L:PA’s maximum contaminant levels do not apply to wells on the site at Indian Point which are
not used as a drinking water source at all. much less 10 a public water system. Entergy Ex. 33 at
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13-14; see also hitp://www.nre.gov/reading-rm/doc-collections/fact-sheets/tritium-radiation- .
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Entergy Nuclear indian Point 2, LLC, Entergy Nuclear Indian Point 3. LLC and Entergy
Nuclear Operations, Inc. (collectively, “Entergy™) submit this post-hearing memorandum and
accompanying proposed findings of fact to demonstrate that this Tribunal should disregard the
New York State Départment of Environmental Conservation (“NYSDEC™ or “Department”)
Staif's April 2, 2010 proposed notice of denial (the “Notice™) of Entergy’s application (the
“Application™) for a Water Quality Certification ("WQC™”) under § 401 of the federal Clean
Water Act (“CWA”) on the basis of unplanned releases of radiological materials from Indian
Point to the Hudson River.

PRELIMINARY STATEMENT

The Notice’s proposal that the Commissioner deny Entergy’s WQC Application based on
the discharge to the Hudson River of groundwater containing inconsequential amounts of
radionuclides resulting from the operation of Indian Point Units 1 and 2 is without basis in law or
fact. First, NYSDEC lacks jurisdiction to regulate radiological releases from Indian Point under
§ 401 of the CWA because Congress has expressly exempted radiological materials subject to
regulation by the Nuclear Regulatory Commission (“NRC") from the rcz;ch of the CWA.
Furthermore, even if regulation of Indian Point’s releases were not outside the scope of
NYSDEC’s statutory authority under the CWA, federal field preemption prohibits the proposed
denial by N_YSDEC Staff on radiological grounds, as sole authority over the regulation of
radiological materials from NRC-licensed tacilities has been given to the NRC by the Atomic
l.’-'.ncfgy Act ("AEA™). Indeed, NYSDEC has repeatedly acknowledged its lack of authority
under the CWA 1o regulate radionuclide releases from Indian Point and other nuclear facilities,
and NYSDEC Statt provides no credible basis for its inconsistent position in this case.

Furthermore, even if NYSDEC possessed jurisdiction to regulate Indian Point’s

unplanned releases, the Notice is deficient as a matter of law. NYSDEC Staff premised the



Notice on the unsubstantiated assertion that Indian Point’s radiological releases “could™ .
potentially impair the Hudson River for its best uses. The Notice was thus infirm when issued in
April 2010, because it was based not on an analysis — as required by law — of whether there were
reasonable assurances that Indian Point’s unplanned releases would comply with the designated
best uses of the Hudson River, but rather on mere speculation about the possibility of future
releases impairing the best uses of the Hudson River. Su.ch speculation cannot as a matter of law
support the Notice. particularly in light of the uncontroverted findings of the NRC, NYSDEC
radiological experts, and the New York State Department of Health (*"NYSDOH™), all of whom
concluded that the radiological releases at issue in this proceeding (i) did not violate any federal
or state radiological release standards. and (ii) posed no threat to public health and safety or the
environment.

The evidence adduced at hearing proves the utter lack of any factual basis for NYSDEC

Staff’s Notice. The uncontroverted testimony of Entergy’s leading radiological experts is that
the unplanned radionuclide releases from Indian Point are insignificant, with a total annual dose
1o a hypothetical maximally-exposed individual of less than that received by eating a single
banana. Consequently. there is no evidence that there has been any impact on human health or
safety or Hudson River biota from the releases. This evidence is corroborated by the
independent assessment performed by NRC investigators and NYSDEC's own radiological
experts, which confirmed that Indian Point’s releases have had no effect on the best uses of the
Hudson River and are otherwise in compliance with applicable law. In what can only be seen as
an acknowledgement of the lack of any credible evidence 1o support its position. NYSDEC Statf
refused to present the testimony of its radiological experts who actually participated in the

investigation of Entergy’s unplanned releases, instead otfering the testimony of a single staff
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engineer. Paul Kolakowski. who conceded that he had no radiological training, education, or
expertise, had performed no dose or risk assessment, and offered no criticism of the evidence
offered by Entergy. Indeed, time and again, Mr. Kolakowski conceded that NYSDEC Staff"s
position. as reflected in the Notice and his prefiled testimony, was ecither incorrect or not in
conformity with applicable law.

For all of these reasons, as set forth in greater detail below, this Tribunal should find that

NYSDEC Staff did not properly purport to deny the Application based on radiological

considerations.
RELEVANT FACTS'
1. Indian Point’s Radiological Releases

Indian Point Units 2 and 3 have operated pursuant to 40-year NRC-issued licenses since
1973 and 1975, respectively. Proposed Findings of Fact (“PFF™), at § 1. Pursuant to the
requirements of those licenses, releases of radiological materials from Units 2 and 3 into the
Hudson River must comply with all release requirements of the AEA, and NRC regulations
promulgated pursuant thereto. These include “planned” or routine releases of radiological |
materials incident to the everyday operation of the Units, as well as “unplanned,” or non-routine
releases that occur as a result of operational occurrences such as leaks or spills.> PFF at 9 2.
Both such “planned” and “unplanned” releases are regulated by the NRC pursuant to its authority

under the AEA. and are authorized by Entergy’s federal NRC operating licenses. See PFF at € 3.

! The factual citations in the Memorandum of Law are to Entergy’s Proposed Findings of Fact (*PFF™),

submitted along with the Memorandum of Law. All citations to the record are in the format set forth in the
PFF.

Entergy notes that the Notice only asserts regulatory authority over Indian Point's unplanned discharges, and
does not seck to regulate Indian Point’s planned discharges. This Tribunal granted Entergy’s motion in limine
to prectude any evidence regarding the effect of Indian Point’s planned discharges on the Hudson River. See
PFF at 4 108. As set forth in Section |, below. NYSDEC Staff’s attempt to distinguish between Indian Point’s
planned and unplanned releases is without basis in law, as both are regulated by the NRC pursuant to its
exclusive authority over radiological releases from licensed nuclear facilities.
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2. Site Groundwater Investigation .

In 2003, Entergy identified the presence of small, unplanned releases of radionuclides to
groundwater at Indian Point. PFF at € 13-14. Two sources of radionuclides ultimately were
identified: (1) the Unit 2 spent fuel pool (“SFP”), and (2) the Unit | SFPs. PFF at €9 14, 28(c),
45(g).> The identified unplanned releases from the Unit 1 and the Unit 2 SFPs have been the
subject of a comprehensive NRC-overseen investigation (in which NYSDEC and NYSDOH
have participated as stakeholders), with the sources of radionuclides located, eliminated, and
redressed. PFF at §§ 35-46. The groundwater conditions as a result of these past releases also
have been intensively investigated under NRC’s oversight, and are currently being monitored
through an extensive groundwater monitoring network that has demonstrated, and is expected to
continue to demonstrate, decreases — or attenuation — of the original identificd radionuclide

conditions. PFF at 9§ 35-46, 61-69. Thus, it is undisputed that the sources of past unplanned

releases of radionuclides at Indian Point have been identified and remediated. Entergy further
determined that some amount of those radionuclides discharged into the Hudson River, although
in extremely small amounts that were a fraction of the allowable radiation protection limits
pursuant to Indian Point’s NRC licenses and NRC regulations, and that had no impact on the best
uses of the Hudson River. PFF at §¥ 32(b), (g), 38, 45(k), 119-20.

Specifically, following the discovery in August 2005 of shrinkage cracks exhibiting
moisture on an excavated exterior Unit 2 SFP wall. Entergy retained GZA GeoEnvironmental,
Inc. ("GZA™). a leading hydrogeologic consulting firm. to perform a comprehensive. multi-vear
groundwater investigation of all three Indian Point units and surrounding areas, focusing on

potential discharges of radionuclides to groundwater and the potential movement of that

There have been no past releases of radionuclides from the Unit 3 SFP, which contains a teil-tale drain system
that provides high confidence that no potential future radionuclide releases to the environment will occur. PFF
at §9 12, 28(d).




groundwater on and ofY the Indian Point site. PFF at €9 19-20, 24. The purpose of the
investigation was to identify the nature and extent of radiological groundwater contamination
and, by using state-of-the-practice science and technologies, to develop a comprehensive
understanding of the Indian Point site hydrogeology. PFF at 49 20-21.24. This led to the
development of the January 7, 2008 Site Investigation Report (“GZA Report™), a key component
of which was the Conceptual Site Model, which provides a thorough understanding of site
groundwater flow (and thus radionuclide transport) at Indian Point. PFF at §§ 25-26.

Specifically, the GZA Report identifies two distinct “plumes” of groundwater containing
radionuclides. one containing principally tritium, and one containing principally strontium. PFF
at § 28(a). The “tritium plume” is primarily a result of past releases of water from the Unit 2
SFP, and the “strontium plume” is primarily a result of past releases of water from Unit 1 SFPs.
PFF at 9 28(a), (c). The total radiological activities of these two plumes have been decreasing
since source termination, with periodic, localized fluctuations in activity and overall reductions
in the rate of decrease, as would be expected. PFF at § 66. The total amount of tritium in the
Unit 2 plume has decreased substantially — approximately 89 percent — since the shrinkage crack
leaks were contained in late 2005. PFF at ] 67. Likewise, the total amount of strontium in the
Unit 1 plume has decreased substantially — approximately 70 percent - since the spent fuel was
removed from the Unit 1 SFPs and the pool water was subsequently drained in late 2008. PFF at
4 68.

3. Regulatory Oversight of Entergy’s Unplanned Releases

Pursuant 1o its exclusive regulatory jurisdiction over Indian Point’s unplanned releases,
the NRC oversaw Indian Point’s groundwater investigation, issuing a comprehensive report

analyzing the results of the investigation and evaluating Indian Point’s compliance with federal
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radiation protection limits. The conclusion of the NRC was identical to Entergy’s. namely, that .

the low-level discharges of radiological materials 1o the Hudson River from releases from the
Unit 1 and Unit 2 SFPs were in full compliance with all tederal radiation protection
requirements, and that the releases did not, and in the future would not, have any impact on
public health and safety or the environment. PFF at §941,45. 111-12.

NYSDEC and NYSDOH also participated as stakeholders in Entergy’s site investigation,
analyzing split samples of groundwater to confirm the accuracy of Entergy’s testing, performing
a test of Hudson River fish to confirm the releases had no impact on fish, and providing input
into the analysis, direction, and interpretation of the results of the investigation. See PFF at §
32-34. NYSDEC issued findings at the end of its investigation that mirrored those of Entergy
and the NRC, concluding that: (i) the discharges from the SFP releases to the Hudson River

complied with all state surface water radiological limits; (ii) there was no evidence that the

releases had any effect on aquatic biota in the Hudson River; and (iii) Entergy’s remedial
approach for the releases was acceptable. PFF at ] 32-34.

4. Compliance with All Regulatory Requirements

NRC regulations for the release of radiological materials require all NRC-licensed
nuclear facilities to calculate the annual release of radiological materials to the environment, and
lo calculate the dose to a hypothetical maximally-exposed individual resulting from those
releases, in order to ensure compliance with NRC’s radiation protection standards and “As Low
As Reasonably Achicvable”™ ("“ALARA") design objectives. 10 C.F.R. Part 50, Appendix I; PFF
at %9 110-11, 115-17. NRC's regulations do not differentiate between planned releases and
unplanned releases. both of which are subject to NRC's regulation and must be quantified. PFF

at 4% 110, 112. Consistent with NRC guidance and regulations, Entergy’s Offsite Dose




Calculation Manual (*ODCM™) specifies the methods for performing the required quantification
and dose assessment of all pathways of exposure, including radionuclides frém unplanned
releases entering the Hudson River. PFF at 9 116. Consistent with its ODCM, Entergy performs
calculations annually to account for the dose from its unplanned releases. PFF at €9 110, 117,
119. Entergy’s unplanned releases comply with all NRC radiological discharge limits by a very
wide margin, as the NRC itself confirmed in its comprehensive review of Indian Point’s site
groundwater investigation. PFF at § 121(a). Indeed, the combined dose from Entergy’s
unplanned releases is less than 0.1 percent of the NRC's ALARA guidelines. PFF at ¥ 121(a).

Specifically, the annual dose to a hypothetical maximally-exposed individual from the
unplanned releases from Indian Point since Entergy began calculating such doses (in 2005) has
been a small fraction of one millirem, as comparcd to the annual average dose of 620 millirem
that the typical U.S. resident receives in one year from all radiation sources. PFF at 9 121-22,
119, 143. The estimated dose attributable to unplanned releases in 2010, the year for which the
most recent data were available, was 0.0002 mrem, PFF at 9 119, 143. In comparison, the dose
that an individual receives from eating a single banana. which contains small amounts of
radioactive potassium, is 0.01 mrem, orders of magnitude higher than the dose to the
hypothetical maximally-exposed user of the Hudson River from Indian Point’s entire annual
unplanned releases. PFF at 4 143.

The dose from Indian Point’s unplanned releases can be translated into health risk. as it
was by a leading radiological dose assessment expert. Dr. Owen Hoffman, using a well-accepted
model for calculating cancer risk from radiation exposure. Dr. Hoffman concluded that five
billion people would have to be maximally-exposed to an entire vear ot Entergy’s unplanned

radiological releases for there to be an expectation of one increased incidence of cancer in later



life. a conclusion that was undisputed by any other witness. whether for NYSDEC Staff or .
Riverkeeper. PFF at 49 136, 147. Given the likelihood that ne individuals are maximally-
exposed to Indian Point’s unplanned releases, Dr. Hoffman concluded that there will be zero
adverse health impacts expected to individuals using the Hudson River (as measured by the
expectation of excess cases of radiation-induced disease) as a result of Entergy’s unplanned
releases, both historically and during the license renewal term. PFF at §9 138, 145.

Moreover, all investigations to date, including those performed by the radiological
division of NYSDEC, have concluded there is no evidence of radiological material from Indian
Point in Hudsoﬁ River aquatic biota. PFF at § 33-34. Further, using commonly-accepted
methods for calculating the dose to aquatic biota in the vicinity of Indian Point from the
unplanned releases, Dr. Hoffiman concluded, and it is undisputed, that the dosc per day to aquatic

organisms is orders of magnitude below all accepted limits for the protection of aquatic biota.

PFF at 9 139-142. As such, there is no evidence that Indian Point’s unplanned releases have, or
could in the future have, an adverse effect on Hudson River aquatic biota. PFF at § 141.

While effects on groundwater are not subject to state certification requirements under
§ 401. it is equally clear that drinking water has not been affected by Indian Point’s unplanned
relcases. Itis undisputéd that Indian Point does not utilize groundwater either for plant
operational or for potable purposes. PFF at § 8. In fact, there are no active potable water or
other production wells in the vicinity of Indian Point. PFF at 9 9. Likewise. in the vicinity of
Indian Point, the Hudson River is not used for drinking water purposes. PFF at § 10, Instead,
drinking water in the vicinity of Indian Point is supplied from surface water reservoirs located in
Westchester County and the Catskills region: the nearest of these reservoirs to Indian Point is the

Camp Ficld Reservoir, which is located 3.3 miles north-northeast of Indian Point. in a cross-




gradient direction (i.e.. perpendicular to the direction that groundwater tlows), several
watersheds away and at an clevation of several hundred fecet above the Indian Point power block.
PFF at § 11. Morcover, it is undisputed that groundwater beneath the Indian Point power block
does not tlow off-site to anywhere other than the Hudson River. Thus, it is undisputed that no
potable water or other production wells are reasonably subject to influence by on-site conditions
at Indian Point.
PROCEDURAL HISTORY

By letter dated April 3, 2009, and subject to a reservation of rights,’ Entergy submitted to
NYSDEC the Application for water quality certifications for Unit 2 and Unit 3 under § 401 of
the CWA. PFF at § 76. The Application was submitted in relation to Entergy’s application to
the NRC to renew the federal operating licenses for Indian Point Units 2 and 3 for an additional
20 years, which would extend the operation of Unit 2 to September 28, 2033 and Unit 3 to
December 12, 2035. PFF at § 77. On May 13, 2009, NYSDEC Staff requested additional
information {from Entergy, including with respect to whether releases of radiological materials
from Indian Point to the Hudson River comply with New York State water quality standards
(“NYWQS”). PFF at 4 79. On February 12, 2010, Entergy responded to NYSDEC Staff’s
request, asserﬁng (i) that NYSDEC had no authority 1o regulate radiological releases from Indian

Point either under the CWA or as a result of the doctrine of federal preemption, and (ii) that even

The issue of whether § 401 applies at all 10 the renewal of a federal operating license is certainly not assured.
See, e.g.. NRC, Generic Environmental Impact Statement for License Renewal of Nuclear Plants Regarding
James A. FitzPatrick Nuclear Power Plant (NUREG-1437, Supplement 31) Final Report (Jan. 2008), at A-18
("we do not believe that an entirely new Section 401(a)(1) certification must always be tendered as part of the
renewal application,” e g, where existing WQC “did not include an expiration date” or certification s
evidenced by a valid state water quality permit which is effective into the renewal period™). Specifically,
Entergy does not concede any obligation to obtain a new WQC, in light of its existing SPDES permit and
WQCs. See, ¢.g., Indian Point License Renewal Application, App. E (Environmental Report), at §9.4 (Apr. 30,
2007). Entergy nonetheless has pursued the Application, reserving all rights, in the interest of cooperation and
avoiding disputes that could result in litigation and material practical interference with Entergy's license
renewal application before the NRC. See Entergy Ex. 161 at 5.



if NYSDEC had authority to regulate Indian Point’s radiclogical releases. such releases did not .
violate NYWQS. PFF at 4 80.

On April 2. 2010, NYSDEC Staff issued the Notice, proposing to deny the WQC
Application due to, among other things, the release of radiological materials from the Indian
Point site to the Hudson River. PFF at § 81. Specifically, the Notice asserted that “the discharge
of radiological substances (including, but not limited to. radioactive liquids, radioactive solids,
radioactive gases, and stormwater) from the Indian Point site into a water of the State, here the
Hudson River, are ‘deleterious substances’ and could impair the water for their best usage [citing
6 NYCRR §703.2]” and that “radiological leaks have the potential to impair the best use of the
water designated in 6 NYCRR §701.11. PFF at § 83. Notably, the Notice did not reach a
conclusion that releases of radiological materials either had impaired, or will impair during the
license renewal term, the Hudson River for its best uses, but merely that they “could” or “had the
potential™ to do so. Furthermore, the Notice did not attempt to reconcile the conclusion that .
Indian Point’s uhplanned releases “could” result in an impairment of the best usage of the
Hudson River with the contrary conclusion made by NYSDEC’s and NYSDOH’s radiological
experts participating in the Indian Point site investigation. Finally, the Notice did not state any
other reason for the denial of the Application on the basis of radiological releases from Indian
Point. PFF at Y 85.

On April 29, 2010, Entergy submitted a request for adjudicatory hearing to challenge the
Notice, again asserting that NYSDEC Staff’s attempt to deny the Application based upon
radiological releases was: (i) outside NYSDEC s statutory authority under the CWA;

(11) preempted by federal law: and (i) without factual basis. PFF at § 86. On December 13,

2010. this Tribunal issued the Ruling on Proposed Issues for Adjudication and Petitions for Party




Status in this proceeding (the “Issues Ruling”™). Asto Entergy’s legal arguments, the Issues
Ruling: (i) did not address the issue of whether the regulation of radiological releases was
outside NYSDEC's statutory authority under the CWA; and (ii) concluded that the issue of
whether NYSDEC was preempted from regulating Indian Point’s radiological releases remained
an “open question.” PFF at 49 87-88. Accordingly, the Tribunal set for adjudication the
following issue: “Whether Department Staff properly denied the WQC application based upon
radiological considerations.” PFF at § 87.

Prefiled testimony from the parties’ witnesses was received on July 22, 2011, and rebuttal
prefiled testimony was received on October 4, 2011. PFF at § 88. A hearing on this issue was
held on November 15-16, 2011, January 11, 2012, and January 23, 2012. PFF at§91.

ARGUMENT

L NYSDEC Staff’s Denial of the Application on the Basis of Radiological Releases
from Indian Point Is Qutside NYSDEC’s Statutory CWA Authority and Is
Preempted by Federal Law.

As Lntergy has already argued in prior briefing, without definitive ruling from this
Tribunal, NYSDEC Staffs attempt to deny Entergy’s Application on the basis of radiological
releases from Indian Point is both outside NYSDEC’s statutory CWA authority and otherwise
preempted by federal law. Entergy expressly incorporates the arguments previously made in its
Memorandum of Law Regarding Threshold Legal Issues. and its Post-Issues Conference Reply
Brief. and provides further argument to address the issues, including in light of the relevant
evidence adduced at hearing.

A. NYSDEC has no statutorv authoritv to regulate radiological releases from NRC-repulated
facilitics under the CWA.

A threshold issue in this proceeding, which Entergy has raised but the Tribunal has never

ruled on and that must be decided before the Tribunal may assess the impacts of Indian Point’s



unplanned releases, is whether NYSDEC's centification authority under § 401 of the CWA ‘

allows for regulation of discharges of radiological materials from an NRC-regulated facility.

Inder § 401(a) of the CWA, a reviewing state’s authority is limited to determining whether any
discharge™ from a facility, as that term is defined in the CWA, will comply with relevant state
water quality slzmdards promulgated pursuant to state authority granted by the CWA. To that
end, § 401(a) states as follows:

Any applicant for a Federal license or permit to conduct any
activity including, but not limited to, the construction or operation
of facilitics, which may result in any discharge into the navigable
waters, shall provide the licensing or permitting agency a
certification from the State in which the discharge originates or
will originate, that any such discharge will comply with the
applicable provisions of sections 1311, 1312, 1313, 1316, and
1317 [i.e., §§ 301, 302, 303, 306, and 307 of the CWA].

33 U.S.C. § 1341(a)(1). Thus, § 401(a) only permits states to certify compliance of “discharges”

as that term is defined by the CWA. According to 33 U.S.C. §1362(16), the word “discharge”

refers a “discharge of a pollutant,” and a “discharge of pollutants,” as those terms are defined in
the CWA. As set forth below, radiological releases from NRC-regulated facilities are not
“discharges™ under the CWA, and therefore cannot be regulated pursuant to NYSDEC’s CWA
authority.

The U.S. Supreme Court has held that Congress has expressly limited the ability of either
the federal government (through the EPA) or states to regulate. pursuant to their CWA authority.
releases of radiological materials from NRC-regulated facilities. See Train v. Colorado Public
Interest Research Group. Inc. 426 U.S. 1 (1976). In Train, the Court unequivocally held that
Congress expressly exempted the regulation of radiological releases from nuclear facilities from

the reach of the CWA. holding that the discharge of NRC-regulated materials did not constitute




the “discharge of a pollutant™ as defined under the CWA. /d, at 15.> Accordingly, under the
CWA. neither the EPA nor the states may issue or enforce WQS relating to radiological releases
from NRC-regulated facilities, and the limited ability of a state 10 certify the compliance of
“discharges™ with WQS under § 401(a) of the CWA does not extend to radiological releases
from AEA-regulated facilities.

Recognizing this limitation, NYSDEC has never regulated Indian Point’s radiological
releases through the SPDES permit program, but rather has consistently maintained that it has no
authority to do so. This position was set forth clearly by NYSDEC in the current, ongoing
SPDES permit renewal proceeding:

[R]adioactive releases or discharges from nuclear power generation facilities are

regulated. today, by the NRC, not NYS. . .. [Cloncerns for possible radioactive

releases in the cooling water discharged from Indian Point, or concerns for

possible health effects from radioactive emissions, should be addressed directly to

the NRC, not the Department, either as a license compliance matter or in the

course of license extension proceedings. Such concerns cannot be addressed in

conditions to a SPDES permit.

See Entergy Ex. #120. pp. 90-91. Accordingly, because Entergy’s radiological releases are not
“discharges” subject to CWA regulation, NYSDEC Staff has no statutory authority under § 401
of the CWA to address those releases, and this Tribunal should recommend that the
Commissioner decline to deny the WQC based on Indian Point’s unplanned radiological

releases.

B. NYSDEC is preempted from regulating Indian Point’s radiological releases.

. The evidence adduced at hearing mandates a determination that the Notice is
preempied. which the Issues Ruling recognized as a possibilitv depending on the
tucis.

Entergy notes that this limitation is separate and apart from the limitation of federal preemption resulting from
the passage of the AEA; rather, it is a statutory limitation of authority pursuant 10 the CWA, and is an issue this
Tribunal has never decided.
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The Tribunal has already recognized that the issue of field preemption may apply to bar
NYSDEC’s regulation of Indian Point’s unplanned releases, holding that the issue was an “open
question” to be decided on the facts of the case. Issues Ruling, p. 25. Specifically, the Issues
Ruling raised the possibility that the field of exclusive federal regulation over radiological
materials under the AEA might not extend to unplanned releases (i.e., leaks from pipes or other
components) of those materials from NRC-licensed facilities. See Issues Ruling, p. 26 (stating
that federal precedent “does not appear to contemplate a situation where, as here, radioactive
materials are leaking from a facility” or “a situation where radioactive material is leaking from a
nuclear power plant and entering groundwater”). The Issues Ruling thus found that the “open
question” regarding the applicability of federal preemption was premised on what this Tribunal
vicwed as two key factual issucs: whether the radiological relcases from Indian Point werc
(i) regulated by the NRC.,® and (ii) in compliance with NRC regulations. See Issues Ruling, p. 26
(stating that nuclear plants at issue in certain federal cases were found to be operating in
compliance with federal radiation protection standards, but “[t]hat is not the case here, because
the radioactive material that has escaped from the Facilities is not a regulated discharge™).” An

analysis of NRC rules and regulations, as well as the evidence adduced at hearing, demonstrates

O

The Issues Ruling also concluded, without explanation. that the leaks of radiological materials at issue in this
case were not releases “incident to operation.” Issues Ruling, p. 26. This conclusion is not supported in the
record. The leaks involved in this case were associated with operational activities conducted at Indian Point,
including the storage of materials in spent fuel pools. PFF at 99 14-16, 28(c). These activities are - under any
reasonable interpretation of the term - “incident 10” the operation of the Indian Point nuclear facilities. See
Webster's Third New International Dictionary (2002) (defining ““incident” as “occurring or likely to occur esp.
as 4 minor consequence or accompaniment”): Oxford English Dictionary (defining “incident” as ~liable or apt
1o befall or occur to;” “relating or pertinent to:™ “occurring or liable 1o occur by the way. or in the course of
something else of which it forms no essential part.”).

Entergy disagrees with the Issues Ruling’s conclusion that the question of the applicability of federal
preemption turns on a factual determination of whether radiological releases from a nuclear facility are in
compliance with NRC regulations. As discussed in detail below, and in Entergy’s Issues Ruling briefing, the
federal government, through the NRC. retains exclusive authority in the area of radiation hazards posed by
AEA-licensed facilities and materials. Thus. the determination of whether a tacility is in or out of compliance
with NRC radiation protection regulations is exclusively within the authority of the NRC to determine.
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conclusively that Indian Point’s unplanned releases are both subject to NRC regulation, and in
full compliance with all applicable NRC regulations, and as such require a finding that
NYSDEC’s attempt to regulate Indian Point’s radiological releases is preempted.
a. The NRC does regulate Indian Point’s unplanned radiological releases.

NRC'’s rules and regulations. as well as the uncontroverted evidence adduced at hearing
demonstrate that the NRC doey in fact regulate unplanned releases from nuclear facilities, and
has specifically exercised that regulatory authority with respect to Indian Point’s unplanned
releases. The law and the evidence adduced at hearing demonstrates that all NRC licensees are
required to operate and maintain their licensed facilities and materials so as to keep radiological
doses to the public below specified, protective standards,® and that these requirements apply
equally to planned and unplanned releases. NRC itself made this clear in a recent policy
statement regarding its regulatory review of NRC licensee’s groundwater protection programs:

As with any industrial facility, a nuclear power plant may deviate from normal

operation with a spill or leak of liquid material. However, the plant design and

the NRC'’s inspection program both provide reasonable assurance that safety

limits will be met ~ even in situations where leaks occur. The NRC limits and

ALARA dose controls apply to both normal effluent discharges and

unplanned releases such as leaks or spills containing radioactive materials.

Regardless of the source. each nuclear power plant is required to account for the

radioactivity released to the environment, including planned and unplanned
releases. Each licensee is responsible for accounting for the release, evaluating

Specifically, those standards include “Radiation Dose Limits for {ndividual Members of the Public™ found at
10 C.F.R. Part 20. Subpart D. See PFF at § 45(c). These provisions cstablish annual dose limits to individual
members of the public from the licensed activity (J.e.. operation of the nuclear power plant and possession and
use of radiological materials). See 10 C.F.R. §20.1301(a). Surveys of radiation levels throughout the licensed
facility - including areas where access is not restricted - are mandatory, and the results of those surveys must
demonstrate compliance with the dose limits for individual members of the public. See 10 C.F.R. §20.1302(a).
Moreover, nuclear power plants are designed with the objective of maintaining releases of radiological
materials to the environment as low as reasonably achievable (“ALARA™) - that is, far below the radiation
standards deemed protective of the public and the environment under 10 C.F.R. Part 20. These design
objectives are sct forth in Appendix fto 10 C.F.R. Part 50 and cstablish standards which are a fraction of the
Part 20 limits. Compare 10 C.F.R. Part 30, Appendix |, Section 1 (establishing annual total body dose limit of
3 millirem from all exposure pathways) with 10 C.F.R. §20.1301(a) (establishing annual total body dose limit
of 100 millirem) and 40 C.F R. §190.10(a) (establishing annual total body dose limit of 25 millirem).
Appendix | requires a licensee 1o conduct surveys of radiological conditions at its facility to demonstrate
compliance with these design objectives. See 10 C.F.R. Part 30, Appendix 1. Section IV.B.
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the release relative to NRC regulatory requirements, and reporting the quantity of
radioactivity released and the highest radiation dose to any member of the public.

See NRC Policy Issue, “Senior Management Review of Regulatory Approach to
Groundwater Protection,” SECY-11-0019, Feb. 9, 2011, Enclosure 2 at p. 2 (emphasis
added). Moreover, that NRC’s limits and ALARA dose controls apply to unplanned
releases is reflected in NRC Regulatory Guide 1.21, entitled “Measuring, Evaluating, and
Reporting Radioactive Material in Liquid and Gaseous Effluents and Solid Waste.”
which sets forth, in part, the regulatory requirement for measuring and evaluating
unplanned releases, including from leaks and spills, to ensure compliance with NRC
requirements. /d. at §§ 1.5 (“Monitoring Lcaks and Spills’;), 1.10 (“Abnormal Releascs
and Abnormal Discharges”). If more were needed, the uncontroverted testimony at
hearing from Dr. Hoffman. setting forth the framework for NRC regulation of releases
from nuclear facilities, made clear that NRC’s regulations apply equally to planned and
unplanned releases, both of which must be reported in the site’s Annual Radioactive
Effluent Release Reports (“ARERRSs™), and the resulting dose from such releases must be
calculated and reported in accordance with the site’s Offsite Dose Calculation Manual
(“ODCM™). PFF at 99 110-120. Accordingly, it is simply uncontestable that the
unplanned releases at issue in this proceeding are subject to NRC’s exclusive regulatory
authority.

In confirmation of the fact that Indian Point’s unplanned releases are subject to the
NRC’s oversight, the NRC in fact exercised its regulatory oversight over Indian Point’s
unplanned releases in this case. Once Entergy notified the NRC that it had identified the
possibility of groundwater contamination at Indian Point, the NRC immediately initiated a

special inspection o assess this possibility. See Entergy Ex. #32 (NRC March 16, 2006
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. Inspection Report) at 1. The NRC documented the initial results of its investigation in a report,
which describes the extensive scope of NRC's regulatory oversight of Entergy’s unplanned
releases:
The inspection examined activities conducted under vour license as they relate to
safety and compliance with the Commission’s rules and regulations, and with the
conditions of vour license. Within these areas. the inspection consisted of a
selected examination of procedures and representative records. observations of
activities, interviews with personnel, and indcpendent analyses of water samples.
Id. Further, the NRC determined in its preliminary investigation “that public health and safety
has not been, nor is likely to be, adversely affected; and the dose consequence to the public that
can be attributed to current onsite conditions is negligible with respect to conservatively
established NRC regulatory limits.” Id at 2.
The NRC continued with its investigation, and upon the completion of Entergy’s
groundwater investigation, issucd a second inspection report. See Entergy Ex. #34 (NRC May
. 13, 2008 Inspection Report). Once again, the NRC confirmed the breadth of the regulatory
oversight it exercised with respect to Entergy’s unplanned releases and subsequent groundwater
investigation:
In September 20035, a crack was discovered leaking on the outside of the Unit 2
spent fuel pool south wall (approximately 30 feet below the top) during
excavation of the spent fuel building loading bay. The NRC initiated a special
inspection on September 21, 2005, to investigate the implications of the observed
Unit 2 spent fuel pool leakage. . . . Though the radiological significance of the
circumstance was negligible, the condition was unexpected. Accordingly, NRC
Region I was authorized by the Executive Director of Operations (EDO) to
conduct additional oversight inspection of licensee performance and the
circumstances surrounding this contamination . . . .

/d at 1 (Report Details). Moreover, the NRC increased the scope of its regulatorv review

throughout Entergy’s groundwater investigation:

[ TThe EDO renewed the increased inspection authorization each vear to permit
active and frequent inspection oversight. As a result, inspection of the Indian



Point contaminated groundwater conditions evolved to include not only
radiological environmental and eftfluent expertise from Region I. but also
hydrological assessment expertise from NRC’s Office of Research, and later,
from the US Geological Survey (USGS). The application of such resources
permitted the NRC to conduct several independent reviews and assessments of
data, information. and analysis on which the licensee based its conclusions and
determinations.

ld Assuch, a review of the relevant law. regulations, and the uncontroverted evidence at
hearing makes clear that Entergy’s unplanned releases are subject to NRC oversight.

b. Entergy’s unplunned releases fullv comply with NRC radiation protection
limits and other applicable regulations.

‘the evidence adduced at hearing also proved that Indian Point’s unplanned releases are
in full compliance with all applicable federal radiation protection standards. As set forth above,
the NRC conducted an extensive, multi-year review of Indian Point’s unplanned releases, the
purpose of which was to review the releases “as they relate to safety and compliance with the
Commission’s rules and regulations.” Entergy Ex. #32 at | (emphasis added). The NRC’s
tindings were unequivocal, concluding that ne violation of NRC regulations resulted from the
releases. First, NRC confirmed that Indian Point adequately surveyed and estimated the
unplanned rcleases to ensure compliance with the NRC radiological dose limits:

Upon the initial identification of conditions that provided evidence of an

abnormal radiological effluent release affecting ground water. the licensee

implemented actions that conformed to the radiological survey requirements of 10

CFR 20.1501 to ensure compliance with dose limits for individual members of the

public as specified in 10 CFR 20.1302 . . ..

Intergy Ex. #34 at vi. NRC then determined that the unplanned releases were a small fraction of
the regulatory limits tor radiological discharges:

The annual calculated exposure to the maximum exposed hypothetical individual,

based on application of Regulatory Guide 1.109. “Calculation of Annual Doses to

Man from Routine Release of Reactor Effluents for the Purpose of Evaluation

Compliance with 10 CFR Part 50. Appendix 1.7 relative to the liquid cffluent
aquatic food exposure pathway is currently, and expected to remain, less than 0.1
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% of the NRC’s “As Low As is Reasonably Achievable (ALARA)™ guidelines of

Appendix | of Part 30 (3 mrem/yr total body and 10 mrem/yr maximum organ),

which is considered to be negligible with respect to public health and safety, and

the environment.

Id. at vii. As such, the unequivocal and uncontested conclusion of the NRC., after a multi-year
investigation into Indian Point’s unplanned releases. is that no violation of NRC regulations
occurred.

Furthermore, Dr. Hoffman’s testimony is completely consistent with the findings of the
NRC: he reviewed the Indian Point ODCM and ARERRs, confirmed that the calculations were
performed correctly. and concluded that radiation levels associated with these leaks were orders
of magnitude lower than the allowable tederal regulatory limits designed to protect human health
and the environment. See PFF at Y 114-117, 120-21. The Department agrees with Dr.
Hoffman. See PFF at § 32(g). No contrary evidence was offered during the hearing.
Accordingly, the evidence at hearing demonstrates conclusively that Entergy’s unplanned
releases comply with all NRC rules and regulations.

According to these facts. under the terms of the Issues Ruling, the Notice's proposal to
deny the Application based on radiological releases is precmpted by federal law. As recognized
by this Tribunal in the Issues Ruling, courts have repeatedly cited to federal field preemption of
regulation of radiological releases from NRC-regulated nuclear facilities to invalidate state
attempts to regulate such releases. Issues Ruling p. 25. The Issues Ruling’s sole basis for
suggesting that preemption remained an “open question” was the possibility that Indian Point’s
radiological releases were cither (1) not regulated by the NRC, or (ii) not in compliance with
| tederal laws and regulations. Because the law and evidence adduced at hearing demonstrate that

these facts are simply untrue, NYSDEC Staff's proposal to foreclose the relicensing of Indian



Point based on releases of radiological materials that are both regulated by the NRC and in
compliance with all NRC requirements is plainly preempted.

2. New case law post-dating the Issues Ruling confirms that NYSDEC has no
authority to regulate Indian Point’s radiological releases.

Moreover, while the case law cited in Entergy’s Issues Ruling briefing delineating the
scope of federal AEA preemption demonstrates clearly that NYSDEC is preempted from
regulating Indian Point's unplanned releases. the recent decision in Entergy Nuclear Vermont
Yankee, LLC v. Shumlin, --- F Supp.2d ----, 2012 WL 162400 (D. Vt. 2012), removes any
remaining doubt and reaffirms that regulation of Entergy’s radiological releases by NYSDEC is
preempted. Containing the most recent and most extensive review of federal preemption of stéte
regulation of radiological materials, the decision invalidated the state of Vermont'’s attempt to
regulate the relicensing of the Vermont Yankee nuclear power plant on preemption grounds. In
doing so, the court held that the state’s attempted regulation of the Vermont Yankee relicensing
process was both motivated by radiological safety concerns and had the effect of regulating
radiological safety aspects of the operation of an NRC-regulated nuclear facility. /d. at *36.
After reviewing the case law setting forth the extent of AEA preemption, including the very
same cases relied upon by Entergy in its Issues Ruling bricfing, the court concluded that
“[w]here radiological safety concerns are the sole purpose for an enactment or regulation, courts
have easily concluded the state action is preempted.” /d. at *34. The court then concluded that
Vermont's attempt to regulate the relicensing of Vermont Yankee was based on concerns about
radiological safcty, including specifically the release of tritium from groundwater into a water of
the state.of Vermont, and struck down the statute as preempted under the AEA. Jd

The reasoning of Fermont Yankee requires the conclusion that NYSDEC Staff's proposed

denial of the WQC Application based on radiological considerations is preempted. There can be
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no doubt that NYSDEC Staff’s Notice, to the extent it relates to radiological considerations, is
based solely upon radionuclide discharges, and therefore perceived radiological safety
considerations, associated with the operation of Indian Point. In particular, the Notice stated that
radiological releases from Indian Point could impair the Hudson River for its best usages — that
is, they could pose a hazard to swimmers. boaters, and fish.” Mr. Kolakowski also agreed that
this was a basis for denial stated in the Notice. See PFF at § 83. Accordingly, the Notice falls
squarely within the tield reserved to the federal government — the regulation of radionuclide
releases associated with AEA-licensed facilities — and is preempted.

IL Even if NYSDEC Has Some Authority to Regulate Radiological Releases from

Indian Point, NYSDEC Staff’s Attempt to Deny the WQC on the Basis of
Radiological Releases Is Unsupported and Improper.

For the reasons stated above Entergy continues to maintain that NYSDEC has no
authority to regulate radiological relcases from Indian Point. Nevertheless, Entergy herein
addresses each of the WQS that NYSDEC Staff has contended applies to Indian Point’s
unplanned radiological releases, and demonstrates that there is no factual basis 1o conclude that
Indian Point will not comply with those standards during the license renewal term. Ac-cordingly,
a denial of the requested WQC would be inappropriate.

A. The Notice is improper on its face. as NYSDEC Staff emploved the wrong standard in
purporting to denv the Application.

To begin, it is clear from the outset that the Notice — at least insofar as it is based on
radiological considerations — was improper and should be disregarded: the Notice is tacially
deficient in that it applied the wrong standard in purporting to determine that Indian Point did not

comply with applicable WQS. In its Notice, NYSDEC Staff asserted that the radiological

As discussed in further detail in Section [1. the best usages of the Hudson River near Indian Point include its
suitability for primary and secondary contact recreation and fish, shelifish and wildlife propagation and
survival.
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materials released from Indian Point are “deleterious substances’™ that “could” or “have the .

potential to” impair the Hudson River for its best usages. Entergy EX. #9, p. 11 (emphasis
added).'" But even if NYSDEC did possess authority to apply CWA-derived WQS to Indian
Point’s NRC-regulated radiological releases, the permissible scope of NYSDEC Staff’s review is
limited to determining whether there are “reasonable assurances™ of an applicant’s compliance
with applicable WQS during the license renewal term, not simply whether releases “could
impair the waters for their best usage.” See 40 C.F.R. § 121.2(a)(3); In re Erie Boulevard
Hydropower L.P., Decision of the Deputy Commissioner, No. 4-6103-00027/00001-9, 2006 WL
2951127, at *7 (Oct. 6, 2006) (“It is also well settied that Clean Water Act § 401 provides the
State with only a limited role . . . to certify whether a ‘reasonable assurance’ exists that the
project will not violate applicablc water quality standards promulgated by the State and approved

by the federal Environmental Protection Agency (*EPA”) pursuant to Clean Water Act § 303.”)

As NYSDEC Staff’s lone witness conceded during this proceeding, the release of any .
material to the waters of the state “‘could” impair the waters for their best usage, and therefore the
mere possibility of future impairment is not the proper standard to apply to a WQC application.

See PFF at § 153. The failure to apply the proper standard is rendered even more egregious by

' The narrative water quality standard for “deletcrious substances” consists of two components. It prohibits the

discharge of deleterious substances in amounts which will either (i) adversely affect the taste, color or odor of
water, or (ii) impair the waters for their best usages. See 6 NYCRR §703.2. NYSDEC StatT"s Notice does not
say anything about the first component of the narrative standard, and Mr. Kolakowski testified that he had no
evidence that the radionuclides at issue in this case adversely affect the taste, color or odor of water. See
Hearing Tr. at 2749 (Kolakwoski) (Q: Do you have any evidence that the radionuclides identified in the GZA
report adversely affect the taste. color or odor of the water? A: No.™). No contrary evidence is found in the
record. As such, the reference to Indian Point’s releases as ~deleterious substances™ simply prohibits their
discharge in amounts that will “impair the waters for their best usages.” rendering the bases lfor denial
essentially redundant. Entergy further notes that the two provisions cited by NYSDEC Siaff, 6 NYCRR
§§701.11 and 703.2. are both WQS promulgated by NYSDEC pursuant to the state of New York’s autharity to
promulgate WQS under the CW A, and pursuant to the authority granted NYSDEC by the New York
Legislature in the state’s SPDES implementing legislation. NYSDEC Staff have never explained why
NYSDEC has no authority 1o apply these provisions to Entergy’s radiological releases in the context of its
SPDES permit, but somehow does have authority to apply these same provisions in the context ot § 401(a).
Indeed, as Entergy has maintained from the start of this proceeding, there is no basis in law or logic for this
position.




the fact that NYSDEC Staff’s witness admitted that the releases of radiological materials that had
occurred prior to the Notice had not actually impaired the Hudson River for its best uses; and his
testimony made clear that he had done no analysis to determine the likelihood that any potential
future releases could occur in sufficient amounts to impair the Hudson River for its best uses.
See PFF at 49 147, 149-50. Department Staff™s decision to deny the WQC on radiological
considerations contradicted its own previous findings, was wholly speculative, and without any

factual support. As such, it was improper and should be disregarded.

B. The unplanned release of radiological materials from Indian Point has not impaired, and
will not impair, the Hudson River for its best usage.

Further, even if NYSDEC had authority to regulate Indian Point’s radiological releases
under the CWA, the best usage standard is clearly met by Entergy, and accordingly there is no
factual basis to deny the WQC Application. The evidence at hearing demonstrates conclusively
that unplanned releases from Indian Point have not impaired, and will not impair, either
recreational uses of the Hudson River or aquatic biota."" Accordingly. NYSDEC Staff’s
proposed denial of Entergy’s Application on this basis is unsupported and improper.

l. Entergy’s witnesses and evidence demonstrate that there is no scientific basis to

conclude that unplanned releases from Indian Point have impaired or will impair
the Hudson River for its best uses.

The record evidence supports only one conclusion — that the unplanned releases of
radiological materials from Indian Point have not impaired the Hudson River for its best usages.

Only Entergy provided any evidence and analysis by which to evaluate the question of the

"' The Hudson River near Indian Point is classified as “SB™ saline surface waters. See 6 NYCRR §864.8. Table
1. [tem 2. The best usages of SB waters are set forth in 6 NYCRR §701.11: ~The best usages of Class SB
walers are primary and secondary contact recreation and fishing. These waters shall be suitable for fish,
shellfish and wildlife propagation and survival.™ Primary contact recreation consists of recreational activities
where the human body may come in direct contact with raw water to the point of complete body submergence.
Primary contact recreation includes, but is not limited to, swimming, diving, water skiing, skin diving and
surting. 6 NYCRR §700.1(49). Secondary contact recreation consists of recreational activities where contact
with the water is minimal and where ingestion of the water is not probable. Secondary contact recreation
includes, but is not limited to, fishing and boating. 6 NYCRR §700.1(36).
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potential impacts of Indian Point’s unplanned releases of radiological materials on the best uses ‘

of the Hudson River. Dr. Hoffman, a pre-cminent scientist in the field of radiological health and
safety, set forth the scientifically accepted method to evaluate whether radiological releases to
the environment have impaired, or have .the potential to impair, the best uses of the Hudson
River. As he explained, to perform such an analysis, one must: (i) identify the sources and
amounts of radiological materials released into the environment; (ii) determine whether there are
any exposure pathways for humans or aquatic biota to those radionuclides; (iit) calculate the
radiation dose to humans or aquatic biota resulting from those exposure pathways; and
(iv) translate that dose to risk to human health or impact on aquatic biota. PFF at 1§ .120.

Dr. Hoffman testified that he performed the above analysis in connection with Indian
Point’s unplanncd rclcases, and concluded unequivocally that the radiological releases and

resulting potential exposure was so low as to be inconsequential, and could have no impact on

the best uses of the Hudson River. PFF at §§127-144. With respect to potential impacts to
humans from the designated best uses of the river (in other words, potential impacts to humans
using the Hudson River in the vicinity of Indian Point for recreation or fishing), Dr. Hoffman
identified the sources and concentrations of radiological materials based upon the uncontroverted
ﬁndings of the GZA Report and the Indian Point Annual Radiological Effluent Release Reports,
both in terms of the type and concentration of radionuclides estimated to be reaching the Hudson
River from Indian Point’s unplanned releases. PFF at 4 127. He further reviewed and confirmed
the accuracy of the methods for calculating off-site doses associated with the migration of on-site
groundwater to the Hudson River as documented in Entergy’s NRC-required ODCM. PFF at

¥ 127. In doing so, he concluded that the annual dose in 2010 from Indian Point’s unplanned

releases to the hypothetical maximally-exposed individual was 0.0002 mrem, a small fraction of




the dose that an individual would get from eating a single banana. PFF at 99 119, 127, 143. He
then applied the commonly accepted linear no-threshold model to convert these doses into a risk
to people of developing cancer in later life, finding that in order for such releases to cause a
single incidence of cancer-related illness in later life, five billion people would have to be
maximally exposed to Entergy’s unplanned releases. PFF at 9 136. After noting that an
exposure to such a large population was impossible, Dr. Hoffman’s conclusion was clear and
uncontested: his expert opinion is that the unplanned releases from Indian Point are expected to
have zero impact on the health of the public. PFF at §9 138.

Based on this scientific analysis, Dr. Hoffman made the following conclusion:

[T]he levels of radionuclides released to the Hudson River from groundwater are

extremely low, with an immaterial effect on annual dose consequence to man or aquatic

biota. Moreover, given the low levels of these releascs, and the large volume of watcer in
the Hudson River, there is no credible evidence that the releases of radionuclides from
groundwater have any measurable effect on the level of radionuclides present in the

Hudson River from historical sources. As such, there is no credible scientific basis to

conclude that releases of radionuclides te groundwater that has migrated to the

Hudson River have impaired or will impair the use of the Hudson for primary or

secondary contact recreation, such as swimming, fishing, and boating.
Hoffman Prefiled at 18 (¢mphasis added).

With respect to the potential impact of Indian Point’s unplanned releases on the best
usage of the Hudson River for fish, shellfish, and wildlife propagation and survival, Dr. Hoffman
testified that there are two commonly accepted scientific methods for analyzing the potential
dose to aquatic biota from radiological releases, the RESRAD-BIOTA dose model and the
UNSCEAR model, both of which he applied to Indian Point’s unplanned releases. PFF at
%4 139-141. Dr. HotTman testified that he personally analvzed the radiation dose to aguatic biota
from Entergy’s unplanned releases in 2010 (the year for which the most recent data was

available), using the maximum concentrations of radionuclides estimated to be reaching the river

tJ
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at the shoreline of the Indian Point site. PFF at 4 140. His analysis confirmed that the dose rate .
(dose-per-day) to aquatic biota resulting from Indian Point’s unplanned releases was “orders of

magnitude” lower than the scientifically accepted threshold for protection of aquatic biota. PFF

at 9 142. Based on his scientific analysis, Dr. Hoffman made the following conclusion:

[T)he levels of radionuclides released to the Hudson River from groundwater are
extremely low, with an immaterial effect on annual dose consequence to aquatic biota.
Moreover, given the low levels of these releases, and the large volume of water in the
Hudson River, there is no evidence that the releases of radionuclides from groundwater
have any material effect on the level of radionuclides present in the Hudson River from
historical sources. Given all this, there is no credible scientific basis to conclude that
releases of radionuclides to groundwater that has migrated to the Hudson River
have impaired or will impair the suitability of the Hudson River for fish, shellfish,
and wildlife propagation and survival.

Hoffman Prefiled at 18-19 (emphasis added).
Dr. Hoffman’s conclusion that the unplanned relcascs from Indian Point have no

potential to impair the best uses of the Hudson River was uncontested, and requires a finding that

NYSDEC Staff erred in purporting to deny the Application based on radiological considerations.
Moreover. as set forth below, this conclusion was corroborated by independent analysis
performed by both NYSDEC and the NRC, and no other party to this proceeding offered any

contradictory analysis in support of the Notice.

2. Both NYSDEC and the NRC agree with Entergy's conclusion that unplanned

releases have not impaired the best usage of the Hudson River.

Dr. Hoffman's conclusions regarding the lack of any effect on the best uses of the
Hudson River from Entergy’s unplanned releases are well supported by other evidence in the
record, including independent analysis performed by NYSDEC. As Mr. Barvenik. who led the
Indian Point site investigation, explained, NYSDEC actively participated in the site
investigation, including: (i) analyzing split samples of groundwater to confirm Entergy’s

radionuclide calculations; (1) attending meetings to discuss the results of the investigation: and
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(11i) participating in major decisions regarding the scope and conclusions of the investigation.
PFF at §29. Among the individuals at NYSDEC who participated in the investigation was Tim
Rice, an expert in NYSDEC’s radiation protection division. PFF at 9 30. NYSDEC and
NYSDOH issued two documents that set forth their conclusions regarding the ongoing site
investigation, including a community fact sheet in May 2008 (“2008 Fact Sheet™). PFF at €9 32-
33. The 2008 Fact Sheet documents New York State’s involvement during the course of
Entergy’s grounciwater investigation, including its collection of split samples of groundwater and
tish flesh and independent assessment of potential public health impacts. PFF at § 32. In that
document, NYSDEC and NYSDOH confirmed that the levels of radionuclides entering the
Hudson River from the groundwater beneath Indian Point are below State surface water
standards for tritium and strontium-90, and that Entcrgy’s calculated dose to the public through
fish consumption is less than 1% of the NRC dose limits. PFF at § 32(b), (g). NYSDEC also
concluded that Entergy’s use of monitored natural attenuation as the remediation action for the
groundwater contamination at Indian Point was appropriate. PFF at § 32(f).

In addition, the Department conducted a study of concentrations of strontium-90 in fish
collected near Indian Point and compared them to concentrations found in fish collected from
areas far femoved from Indian Point’s influence, documenting its results in a 2009 report (the
2009 Fish Report”). PFF at §33. The 2009 Fish Report reached two conclusions:

1. There are no apparent excursions above criteria for the protection of biota based

on the radionuclide data available. The levels of radionuclides — including

[strontium-90] — were two to five orders of magnitude lower than criteria
established for protection of freshwater ecosystems.

2

There were no spatial differences in concentrations of {strontium-90] and
[radium-224] in resident fish from the three locations sampled in the lower
Hudson River (i.e., Indian Point Nuclear Power Plant. and the reference sites at
the Roseton Generating Station and at Catskill). In contrast, [potassium-40]



levels were somewhat greater in the vicinity of Roseton Generating Station, but
the differing concentrations have no known significance.

Entergy Ex. 38, at 8.

Thus, the conclusions of NYSDEC and NYSDOH staff members who had both personal
knowledge of and involvement in the Indian Point groundwater investigation and who had actual
expertise to analyze the cffects of radionuclide releases to the public are identical to those of Dr.
Hotfman: namely, that Entergy’s unplanned releases did not violate state water quality standards
and had no effect on aquatic biota in the Hudson River.

Moreover, the conclusions pf the NRC also corroborate Dr. Hoffman's testimony. After
conducting a comprehensive investigation of Indian Point’s unplanned releases, documented in a
full site investigation report, the NRC concluded that “radiological significance from the
groundwater conditions at Indian Point is currently, and is expected to remain, negligible with
respect to impact on public health and safety and the environment.” PFF at §45(a). NRC also
confirmed that no violation of any federal radiological discharge standards occurred, concluding
that Entergy’s releases were less than 1% of NRC discharge limits. PFF at § 45(k).

3. DEC Staff offered no evidence to support its assertion that unplanned releases

have the potential to impair the best usage of the Hudson River.

As set forth above. NYSDEC Staff offered no witness at the hearing who conducted an
analysis of the effect of Indian Point’s unplanned releases on the best uses of the Hudson River.
This is so despite the fact that experts in radiological analysis from NYSDEC Staft were
personally involved in the Indian Point groundwater investigation and had both the knowledge
and expertise to opine on the question at issue in this proceeding. Instead, NYSDEC Statf
offered the testimony of only one witness. Mr. Kolakowski, a statf engineer who readily

admitted that he has no educational or work experience on matters of potential relevance to this




issue for adjudication, e.g., nuclear engineering, radiation protection, human health effects of
exposure to radiation, dose assessment tfrom the exposure to radiological materials, or the
ecological effects of radiological materials in the environment. PFF at 99 104-105. Mr.
Kolakowski testified that the sum total of the “analysis™ he performed was reading the GZA
Report, which confirmed that radiological materials were entering the Hudson River due to
unplanned releases at Indian Point at the time Entergy applied for its WQC. PFF at 4 151. Mr.
Kolakowski, without analysis or explanation, then concluded that such radiological materials
could impair the waters for their best usage.” PFF at § 153. When pressed as to whether he had
any actual evidence that the radiological materials identified in the GZA Report had in fact
impaired the waters for the best usage, Mr. Kolakowski unequivocally admitted that he had
none:

Q. Do you have any evidence that the past leakage of radiological materials

identified in the GZA report have impaired the Hudson River for primary and secondary
contact recreation and fishing?

Kolakowski: No.

Q. Do you have any evidence that the radiological materials identified in the GZA
report have impaired the Hudson River for its suitability for fish, shellfish and wildlife
propagation and survival?

Kolakowski: No.
See Hearing Tr. at 2750 (Kolakowski), PFF at § 156. Furthermore, Mr. Kolakowski testified that
based on the information he reviewed, there was “no factual basis™ to conclude that a leak of
tritium from either Unit 2 or Unit 3 during license renewal could result in an impairment of the
waters for their best usage. PFF at § 157. Indeed, when asked, in conjunction with questions
regarding NYSDEC's 2009 Fish Study, whether he had conducted “analysis that suggests that
the release of radionuclides from Indian Point has affected fish in the Hudson River.” Mr.

Kolakowski admitted that he had not and that such an analysis is “outside my area of expertise.”



Hearing Tr. at 2768 (Kolakowski); PFF at § 150. Morcover, Mr. Kolakowski went further,
admitting on cross-examination that he agreed with the expert conclusions of the NRC in
connection with its oversight of Entergy’s site investigation that “radiological significance from
the groundwater conditions at Indian Point is currently, and is expected to remain, negligible
with respect to impact on public health and safety and the environment.” Hearing Tr. at 2770
(Kolakowski) (emphasis added), PFF at 4 155.

In light of Mr. Kolakowski’s admissions on cross-examination that (i) he had performed
no independent analysis of the effect of Entergy’s releases on the best usage of the Hudson
River, (ii) he had no factual basis to conclude that past or future releases from Unit 2 or Unit 3
have or could in the future impair the waters for their best uses, and (iii) he agreed with the
expert conclusion of Entergy’s witnesses, NYSDEC radiological staff, and NRC that the releases

have had, and are not expected to have, any effect on the environment, the Notice’s unsupported

assertion that unplanned releases from Indian Point “could impair the waters for their best usage”

has no basis whatsoever in law or fact. Simply put, Mr. Kolakowski had no relevant evidence to
support his opinions 6r NYSDEC Staff's position.'” Given that this unsupported testimony,
much of which Mr. Kolakowski effectively recanted on cross-examination, is the only basis to
support the Notice’s conclusion that unplanned releases could impair the waters for their best

usage, the Notice lacks any factual basis, and must be disregarded.

Given Mr. Kolakowski’s lack of education, training, eapertise, or personal knowledge to opine on the issuc of
the etfect of Indian Point’s releases on the best usage of the Hudson River, and NYSDEC Staff's refusal to
otfer the testimony of (or even allow Entergy to speak 10) its own radiation expert who actually participated in
the investigation into these releases, Entergy moved 1o have an adverse inference drawn against NYSDEC
Staff. that if called to testify, Mr, Tim Rice, NYDSEC's lead radiological expert who participated in the
investigation, would have testitied consistently with Entergy’s expents that there was no basis to conclude that
unplanned relcases from Indian Point would impair the best uses of the River. Hearing. Tr. at 4110-4120. The
Tribunal denied the motion. but held that “the motion goes to the weight 1o be afforded to the testimony of Mr.
Kolakowski” and that “{a]ll evidence with respect to this issue will be considered and accorded the appropriate
weight.” See Jan. 27, 2012 Memorandum Order at 2. Consistent with that ruling, Entergy argues that Mr.
Kolakowski’s unsupported testimony, for which he lacks any expert qualification and which is backed by no
expert analysis. should be afforded no weight.
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Thus, the evidence in the record supports only one conclusion — that the unplanned
releases [rom Indian Point have not impaired the Hudson River for its best usages.

4. Riverkeeper's witness offered no relevant testimonv regarding the effect of Indian

Point’s unplanned releases on the best usage of the Hudson River.

Riverkeeper’s witness, Mr. Gundersen, provided no testimony to even address, let alone
to refute, the uncontroverted conclusions of Entergy’s witnesses, NYSDEC and NYSDOH
radiation experts, and the NRC, regarding the lack of any effect of Indian Point’s unplanned
releases on the Hudson River’s best uses. He said he did not review Dr. Hoffman's testimony
and did not perform either a human or aquatic biota dose assessment — a critical step in the
asscssmént of impact from radiological materials - saying 1 was not contracted to do a dose
calculationi for Indian Point.”"? Hearing Tr. at 2922 (Gundersen); PFF at § 160, 162. Instead,
Mr. Gundersen assumed that the introduction of any amount of a “deleterious substance™ would
result in a per se impairment of the best uses of the Hudson River. PFF at § 161. However, such
a “‘zero discharge” standard is not supported in law and is inconsistent with the water quality
standard at issue here, which only prohibits the release of deleterious substances in such amounts
that would resu.lt in an impairment of the designated best usages.'* See 6 NYCRR 703.2.
Accordingly, Mr. Gundersen’s testimony regarding the réleases of radiological materials at
Indian Point is irrelevant to the question of whether those releases will impair the best uses of the
Hudson River. amounts to no more than speculation, lacks the scientific foundation for an

appropriate expert opinion on the matter, and should be afforded no weight.

Riverkeeper's decision not to have Mr. Gundersen perform a dose assessment may be attributed to the fact that
his prior dose assessment testimony has been rejected in federal court as “rife with conclusory statements”
which on appeal were characterized as a “scientifically unsupported leap of faith.” Finestone v. Florida Power
& Light Co., 2006 WL 267330, at *11 (S.D. Fla. Jan. 6. 2006); Finestone v. Florida Power & Light Co.. 272
Fed. Appx. 761, 768 (1 1th Cir. 2008): PFF at § 158, Since the Finestone decision, he has not pursued any
vducation in the area of dose assessment. PFF at § 139,

Entergy notes that a “zero discharge” standard would also conflict with NRC regulations. which plainty permit
discharges from NRC-regulated facilities in compliance with its radiation protection standards.



5. Entergy has demonstrated that there are reasonable assurances that any potential
unplanned radiological releases from Indian Point during the license renewal
period will not impair the best uses of the Hudson River.

The record demonstrates that there are reasonable assurances that any potential
unplanned releases of radiological materials trom Indian Point during the license renewal period
will not impair the Hudson River for its best uses. As noted above. it is undisputed that the past
releases from Indian Point have not impaired the Hudson River for its best usages, nor would
future releases of similar magnitude, if they were to occur during the license renewal period.

Moreover. the potential for any future releases of similar magnitude is significantly
reduced based upon initiatives already being implemented at Indian Point and among the
industry in general, as a result of the discovery of trittum conditions at other nuclear power
plants throughout the nation. First, the known sources of past releases either have been
climinated or remediated by Entergy. Second, Entergy has undertaken substantial operations and
maintenance programs, including new underground piping assessments, designed to manage
proactively those systems, structures and components that could be a source of future releases.
Third, Entergy has installed, and will m.aimain, an extensive, state-of-the-practice monitoring
well array designed to detect and allow rapid response to future releases, should they occur. It s,
therefore, unreasonable to conclude that future unplanned releases from Indian Point could be of
such significance as to impair the Hudson River for its best uses.

a. The sources of pust unplanned releases from Indian Point have heen
eliminated or remediated.

The evidence at hearing demonstrated that the past unplanned releases from Indian Point
have been eliminated or remediated. GZA’s groundwater investigation, which covered all “areas
of the Site where credible potential sources of leakage might exist, and encompassed all three

reactor units,” concluded that the radiological contamination of groundwater at Indian Point is
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the result of releases from the Unit 1 and Unit 2 SFPs." Entergy Ex. #33 at viii ; PFF at $24-28.
GZA found no evidence of any radiological release 1o groundwater from the Unit 3 SFP. PFF at
€ 28. Thus, with regard to Unit 3, there is no evidence of past radiological releases that could
result in even speculative assertions about potential releases from Unit 3 during license renewal
term.

With respect to Unit 1, GZA concluded that the source of strontium-90 found in the
Indian Point groundwater was the Unit | SFPs. PFF at Y 28. There is no dispute that the fuel
and water from the Unit 1 SFPs has been removed from the pools, thereby eliminating the pools
as a continuing source of radiological materials to the groundwater beneath Indian Point. PFF at
9 52-53. Accordingly, the Unit 1 SFPs cannot be a source of future releases of radiological
materials to the environment during the license renewal period. Moreover, it is uncontested that
the concentration of strontium-90 in on-site groundwater has been reduced by 70% since the
defueling and draining of the Unit 1 SFPs. PFF at § 68.

With respect to Unit 2, GZA concluded that the leaks from the SFP resulted in a plume of
tritium in the groundwater beneath Indian Point. PFF at 4 28. GZA summarized the actions
taken by Entergy in response to this leak as follows:

The releases were due to: 1) historic damage in 1990 to the [spent fucl pool] liner,

with subsequent discovery and repair in 1992; and 2) a weld imperfection in the

stainless steel Transfer Canal liner identified by Entergy in September 2007, and

repaired in December 2007. . . . To the extent possible. the Unit 2 pool liner has

been fully tested and repairs have been completed. Specifically, Entergy has: 1)

confirmed that the damage to the liner associated with the 1992 release was

repaired by the prior owner and is no longer leaking; 2) installed a containment

system (collection box) at the site of the leakage discovered in 2005, which

precludes further release to the groundwater; and 3) after an exhaustive liner
inspection, identified a weld imperfection in the Transfer Canal that was then

No one contested the methodologies used in. or the conclusions drawn from, the GZA Report. Indeed, the
Depanment participated actively in the GZA investigaiion. collecting split samples of groundwater and
independently analyzing them for contaminant concentrations, and stated unequivocally that it agreed with
GZA’'s approach and conclusions. PFF a1 49 29-34.
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prevented from leaking by draining the canal. The weld was then subsequently

repaired by Entergy in mid-December 2007. Therefore, all identified Unit 2

[spent fuel pool] leaks have been addressed.
Entergy Ex. #33 at viii-ix. As a result of Entergy’s efforts, the concentration of trittum in the
groundwater beneath Indian Point has been reduced by 89% since 2005. PFF at § 67. While
future leaks from the Unit 2 SFP cannot be completely ruled out, Mr. Barvenik testified that the
size of any persistent leaks would have to be very small in order to evade the wells used to
monitor groundwater at Indian Point. PFF at § 146. Thus. any ongoing migration of tritium to
the Hudson River, consistent with the inconsequential past releases, is expected to have no
impact on human health or aquatic biota. The NRC has confirmed this conclusion.

Therefore, the sources of past releases to groundwater at Indian Point — specifically the
SFPs at Units 1 and 2 — have been identified, repaired, and remediated, with corresponding

reductions in tritium and strontium-90 concentrations since the repairs were instituted.

b. Entergy has implemented programs to prevent future leaks of radiological
materials from Indian Point.

In addition to the remedial measures described in the GZA Report, Entergy has
developed and implemented various initiatives to reduce the likelihood and severity of future
releases of radiological materials. Entergy has developed an underground piping management
program, the purpose of which is to decrease the likelihood of future unplanned releases to the
environment from underground pipes. PFF at § 54. That program involves a four-step process
as tollows: (1) conduct an inventory of underground pipes and their design characteristics; (2)
prioritize piping systems on the basis of the consequences of a leak or failure and the
susceptibility of the pipe to degradation; (3) perform inspections on piping systems to gain
information; and (4) perform an engineering cvaluation of the inspection data to determine

remedial actions required, if any. PFF at 9 55. The first two steps of this process have been
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completed at Indian Point, and inspections of underground piping have been ongoing since 2008.
PFF at § 56. The inspections utilize a variety of techniques to gain information regarding pipe
conditions, including new ultrasonic technologies that allow for an inspection of pipe lengths that
have not been exposed by excavation. PFF at 9§ 57.

As Dr. Esselman testified. the implementation of this program reduces the likelihood of
leaks over time:

Q: Should Indian Point Units 2 and 3 be relicensed, what is your opinion
about the effect that Indian Point’s enhanced buried-piping program will have on
the likelihood of future leaks from underground piping during license renewal?

Dr. Esselman: These programs were designed to reduce the likelihood of leaks
occurring in the future. They are being implemented as they were designed. The
likelihood of leaks in buried piping occurring should and is expected to go down
with the passage of time. Particularly as this program is implemented. there will
be more inspections in 2012 that will provide more information. There will be
inspections in 2013 that will provide more information. There should be a
decreasing likelihood of the lack of integrity of buried pipes with the passage of
time.

Hearing Tr. at 3117 (Esselman), PFF at ¥ 60.

c. Entergy’s long-term groundwater monitoring system has been designed to
identify releases from systems, structures and components containing
radiological materials should they leak in the future.

Following the completion of GZA’s groundwater investigation. the number of
groundwater monitoring locations was expanded to include monitoring locations near structures,
systems and components (“"SSC™) that have the potential to impact groundwater should they leak
in the future. PFF at §961-65. According to Mr. Barvenik, GZA’s lead investigator:

[W]e 1argeted those specific SSCs with additional borings so that we could then

effectively monitor those and use those to quickly determine, because they're very

close to the SSCs. quickly determine if there was a leak, to allow Entergy then to
react quickly to the leak and address it.

s
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Hearing Tr. at 3915 (Barvenik). Thus, in addition to the underground piping program, which
actively evaluates underground piping systems and, where necessary, requires remedial action
with respect to piping showing significant degradation, Entergy’s long-term groundwater
monitoring program assists in identifying releases, connecting them to their likely sources, and
allowing targeted remedial action to proceed as needed.

Based upon the above, there are reasonable assurances that releases of radiological
materials during the license renewal period, if any, will not impair the Hudson River for its best
uses. The past releases of radiological materials identified by GZA’s comprehensive
groundwater investigation have resulted in no impacts 1o human health or the environment, and
their sources have been identified and repaired, leading to significantly reduced concentrations of
radiological materials in Indian Point groundwater over time. Moreover, Entergy has
implemented an underground piping program that systematically evaluates the condition of
underground pipes containing radiological materials at Indian Point and requires corrective
action where necessary. In addition, Entergy’s long term groundwater monitoring program
assists in identifying leaks should they occur and 1argets likely sources fof prompt investigation.
Accordingly, there is no reasonable basis to conclude that unplanned releases of radiological

materials during the license renewal period will impair the best usages of the Hudson River.

C. DEC Staff's attempts to_support the proposed denial of the Application _on
grounds other than those set forth in the Notice are improper and should be
rejected.

While. as demonstrated above. the actual reasons stated in the Notice tor proposing to
deny the Application are without any basis in fact or law. in its pre-filed testimony NYSDEC
Staff attempted to provide belated support for the Notice by citing to other provisions of New
York law that were supposedly violated by Indian Point’s unplanned releases. In particular, in
his initial pre-tiled testimony. NYSDEC Staff’s witness. for the first time, contended that Indian
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Point’s radiological releases are “prohibited by ECL § 17-0807 and 6 NYCRR §750-1.3."
Kolakowski Prefiled at 11, PFF at 4 90. In his prefiled rebuttal testimony. NYSDEC Statf’s
witness clarified this testimony, statjng more specifically that Indian Point’s “unintentional™
releases are “prohibited by ECL §17-0807(1),(4), and 6 NYCRR §750-1.3(a).” Kolakowski
Rebuttal Prefiled at 4. PFF at § 91. Notably, nowhere in the Notice is NYSDEC Staff’s
contention that Entergy’s unplanned releases are subject to the categorical prohibitions of “ECL
§17-0807 and 6 NYCRR §750-1.3.” PFF at 49 83, 85. For the reasons stated below, NYSDEC
Stafl’s attempt to support the Notice by asserting new bases not set forth in the Notice is in
contravention of DEC regulations, and therefore must be rejected as a matter of law. Moreover,
as set forth below, no reasonable view of the evidence amassed at hearing would support denial

of the WQC Application, even under NYSDEC Staff’s belatcdly-asscrted legal theories.

1. NYSDEC Staff’s attempt to support the proposed denial on grounds not set forth
in the Notice should be rejected as a matter of law.

NYSDEC Staff s eleventh-hour assertion of new legal bases for denial of the WQC
Application is impermissible. According to 6 NYCRR §621.10(a), NYSDEC Staff is required to
provide a permit applicant such as Entergy with “a decision in the form of: a permit, a permit
with conditions or a statement that the permit applied for has been denied, with an explanation
Jor the denial™ (cmphasis added). Furthermore, according to 6 NYCRR §624.4(c)(1)(ii). in the
context of a proposed denial of a permit application by NYSDEC Staff, an issue is adjudicable if
“it relates to u matter cited by the depurtment staff as a busis 10 deny the permit and is contested
by the applicant™ (emphasis added). The purpose of these provisions is 10 provide adequate
notice of the grounds on which NYSDEC Staff proposed to deny the application, for suitable

issues to be adjudicated. and tor discovery to proceed on those issues in advance of hearing.



Indeed, in applying this principle, the Commissioner has routinely denied NYSDEC Staff"s .

attempt to support a notice of denial on bases other than those actually set forth in the notice.

For instance, /n the Mutter of Williaum Huley, Applicant, DEC No. 1-4736-06627/00001.
2009 WL 2141501 (N.Y. Dept. Env. Conserv. June 22. 2009), involved an interim appeal of an
Issues Ruling by an applicant who had initially applied for both a freshwater wetlands permit and
a tidal wetlands permit. NYSDEC Staff issued a notice of denial, stating only that NYSDEC
Staff had concluded that the application failed to satisfy the requirements for a freshwater
wetlands permit. /d. The Applicant appealed, and after the Issues Conference, the ALJ
advanced for adjudication both the issue of whether the application demonstrated compliance
with the requirements for freshwater and tidal wetlands permits. /d. The applicant appealed the
Issues Ruling to the Commissioner, arguing that it was impermissible to require the applicant to

adjudicate an issue that was not set forth as a basis for denial by NYSDEC Staff in the notice.

On appeal, the Commissioner agreed with the applicant, citing to 6 NYCRR
§ 621.10(a)’s requirement that the notice set forth the reasons and bases for NYSDEC Staff’s
proposed permit denial, and held that the failure to identify deficiencies with the applicatién for a
tidal wetlands permit precluded NYSDEC Staff from attempting to support the denial of the
application on that ground. In doing so, the Commissioner noted that the fact that an applicant
has the burden of proof to demonstrate compliance with all applicable laws and regulations “does
not rclieve Department statt of the obligation to identify. in a timely fashion, those issues
relating to a permit application upon which its denial is based.™ /d. Further, the Commissioner
held that “"[a]n applicant is entitled to know the grounds upon which its permit application is
denied so that. if it secks a hearing on the denial. it is able to prepare its case including the

identification and development of witnesses, the organization of documentary evidence and the




development of legal argument.” /d. Finally, the Commissioner concluded:

In a notice of permit denial. Department staff is required to clearly state the

substantive reasons for denial of the permit application, relate those reasons to the

permitting standards, and, in situations such as this where more than one permit

has been applied for, address each permit application that Department staff

determines does not satisfy applicable standards. A failure 1o state the basis for

denying a permit application or the mere suggestion that there might be an issue

that warrants denial is insufficient to satisfy the regulatory standard of 6 NYCRR

621.10(a).
Id. (footnote omitted). As a result, the Commissioner granted the applicant’s appeal, and did not
allow the issue of whether the applicant had demonstrated compliance with the tidal wetlands
requirements to move forward to adjudication. /d

The Commissioner’s rcasoning is dircctly applicable here, and should foreclose
NYSDEC Staff’s attempt to support the Notice based on statutes and regulations not cited in the
Notice. As set forth above, the Notice proposed to deny the WQC based on radiological
considerations for one: that the unplanned releases from Indian Point that had entered the
Hudson River were “deleterious substances™ that “could impair the waters for their best usage.”
PFF at §9 81-83. However, in the pre-filed testimony of Mr. Kolakowski, NYSDEC Staff — for
the first time — took positions other than those stated in the Notice, asserting that Indian Point’s
unplanned releases are “prohibited by ECL §17-0807 and 6 NYCRR §750-1.3(a).” PFF at
¢ 90.'® As the Commissioner has held. such post-hoc justifications of NYSDEC Statt’s denial
of Entergy’s Application are impermissible. /n the Matter of William Haley, Applicant, 2009

WL 2141501. In fact, as noted above, they are not even adjudicable. /d Accordingly, any

ground for denial that does not appear in the Notice should be stricken from the record.

' During his cross examination, Mr. Kolakowski readily confirmed that these bases for denial did not appear in

NYSDEC Staff"s Notice. Hearing Tr. a1 2729-2730 (Kolakowski): PFF at € 83.
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2. Mr. Kolakowski conceded that ECL §17-0807(1) and 6 NYCRR §750-1.5(a) are
not proper grounds for denying Entergv’s Application.

I:ven if this Tribunal determines that NYSDEC Staff’s post hoc éttempts to support the
Notice are permissible. it is clear that none of the statutes or regulations identified by Mr.
Kolakowski in his testimony provide any basis for denial of the WQC. To begin, ECL §17-
0807(1) prohibits “the discharge of any radiological, chemical or biological warfare agent or
high-level radioactive waste, as such terms are defined in the Act'’ or pursuant thereto.” Section
750-1.3(a) of 6 NYCRR sets forth the same prohibition on “the discharge of any radiological,
chemical or biological warfare agent or high-level radioactive waste, pursuant to section 301(f)
of the Act.”

At hearing, Mr. Kolakowski recanted his pre-filed testimony and agreed that neither ECL
§17-0807(1) nor 6 NYCRR §750-1.3(a) applies to the radiological discharges at issue in this
case. In particular, Mr. Kolakowski confirmed that these materials are not “radiological warfare
agents” or “high-level radioactive waste.” PFF at 9y 168-169. Thus, Mr. Kolakowski’s
testimony éonﬁrms that there is no factual basis for the Department to deny Entergy’s
Application on the basis of ECL §17-0807(1) and 6 NYCRR §750-1.3(a).

3. Radiological discharges from NRC-licensed facilities are not regulated under the

SPDES program and, therefore. ECL §17-0807(4) cannot be a basis for denving
Entergy’s Application.

NYSDEC Staff’s witness also claimed that ECL §17-0807(4), which prohibits the
discharge of pollutants regulated under the SPDES program without first obtaining a SPDES

permit. was a separate basis for denying the WQC."®  Mr. Kolakowski's belated reliance on

" The “Act” as referenced in ECL §17-0807(1) refers 1o the CWA.
"™ Yhis was the Department’s position. as articulated by Mr. Kolakowski:

Q:  So this section, which includes 17-0807. this is the state’s implementation of the SPDES program under
the Clean Water Act, comrect?
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ECL § 17-0807(4) is incorrect as matter of law, however. because the Department has stated on
many occasions that it has no authority to regulate radiological discharges from Indian Point
under the SPDES program. PFF at § 4. The plain lahguage of ECL §17-0807(4) makes clear
that its prohibition on unpermitted releases applies only to those relcases that are subject to and
regulated by New York’s SPDES program. Given that radiological discharges from Indian Point
are not within the regulatory scope of the CWA and therefore are outside the scope of regulated
discharges under New York’s SPDES program, ECL §17-0807(4)’s prohibition does not apply.
Accordingly. NYSDEC Staff cannot rely on ECL §17-0807(4) to deny the Application.
However, even if NYSDEC Staff were correct that unplanned radiological releases from
Indian Point were categorically prohibited by ECL §17-0807(4), the evidence adduced at hearing
demonstrates that such would still be an improper basis on which to propose denial of the WQC.
This is so because the uncontroverted evidence introduced at the hearing demonstrated that
Entergy could prevent such unplanned releascs from reaching the Hudson River during the
license renewal term. PFF at 9 170. Entergy presented evidence during the hearing that
sufficient extraction wells could be installed at the perimeter of the Indian Point site to reverse
the hydraulic gradient at Indian Point sufficient to ensure that no radionuclides from the
identified Indian Point groundwater plumes would reach the Hudson River via the groundwater

pathway during the license renewal term. PFF at § 170. Neither NYSDEC Staff nor Riverkeeper

Al Yes. itis.

Q:  So, is it your position. then, that the reason the discharges at issue in this case are prohibited by section
17-0807 is because Entergy did not get a SPDES permit to authorize the releases at issue in this case?

A:  That was my read of that, yes.

Q" And so if Entergy had a SPDES permit that authorized the discharges that are described in the GZA
report 17-0807(4) would not apply.

A: | believe so, yes.

Hearing Tr. at 2740-42 (Kolakowski).
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disputed the ability of Entergy to install such wells, or the ability of such wells to ensure that -
during license renewal term no radionuclides from the identified groundwater plumes would
rcach the Hudson River via the groundwater pathway. Given this uncontroverted evidence,
there is no basis to conclude that there are not ““reasonable assurances™ that radiological releases
from Indian Point during the license renewal term will comply with the purported requirements
of ECL §17-0807(4).

4. Mr. Kolakowski’s insertion of an allegedly new ground for denial on the stand is
simply the statutory authority for the regulatory requirement that discharges

comply with applicable water quality standards.

In addition to attempting to assert new bases 1o support the Notice in his pre-filed
testimony, for the first time when taking the stand Mr. Kolakowski inserted a reference to ECL
§17-0501 as another potential basis for denial — a basis not only absent from the Notice. but also
from Mr. Kolakowski’s pre-filed testimony. See Hearing Tr. at 2736 (Kolakowski); PFF at
99 171-172. However, on cross-examination, Mr. Kolakowski readily admitted that Section 17-
0501 was merely the statutory requirement that prohibits discharges to the waters of the state in
amounts that impair the best usage of the Hudson River, and therefore provided no independent
basis for denial of Entergy’s Application.I9 Thus, despite the eleventh-hour insertion of this
provision into Mr. Kolakowski’s testimony, ECL §17-0501 does not provide an independent
ground for denying Entergy's Application. Furthermore. since the uncontroverted evidence at

hearing demonstrated conclusively that Indian Point’s unplanned radiological releases do not,

" Q: So. really, this new prohibition is another way of stating the opinion that exists in your testimony alircady.
which is that the discharge of these materials could impair the waters for the best usage, correct?

A: Yes.

(Q:  And, as vou testified cartier, that is the actual reason stated in the Notice for why the water quality
centification was denied.

A: Yes. | believe that was.
Hearing Tr. at 2743 (Kolakowski); PFF at § 173.




‘ and will not, impair the best uses of the Hudson River, there is no basis to deny the Application

on the grounds of ECL §17-0501.

D. The Departiment did not deny Entergv’s Application on the basis of groundwater

concentrations, and any attempt to do so would likewise be preempted and unsupported
in law and fact.

NYSDEC Staff did not purport to deny Entergy’s Application on the basis of on-site or
off-site groundwater concentrations of radiological materials. Nothing in the Notice or Mr.
Kolakowski’s testimony indicates that NYSDEC Staff proposed to deny Entergy’s Application
on this basis. In fact, Mr. Kolakowski contirmed during the hearing that Department Staff did
not consider groundwater concentrations. in and of themselves, during his analysis of Entergy’s
Application. PFF at 9 174. In this instance. the NYSDEC Staff’s approach was appropriate. As
discussed below, any attempt to deny Entergy’s Application due to on-site groundwater

contamination is preempted by federal law, outside the scope of § 401, and otherwise improper.

. 1. Federal law pre-empts any state regulation of radiological groundwater
concentrations beneath Indian Point.

As discussed in detail in Section I above, the federal government retains exclusive
jurisdiction over all AEA-regulated radionuclides at NRC-licensed facilities. Of course, this
conclusion applies with equal force to radionuclides found within the boundaries of an NRC-
licensed facility. On the basis of the arguments sct forth in Section I above, and in Entergy’s
prior briefing on this issue, any attempt by the Department to deny Entergy’s Application on the
basis of on-site groundwater contamination is preempted by federal law.™

2. Even if the regulation_of onsite groundwater was not pre-empted. § 401 of the
CWA applies only to discharges to surface waters.

* There is no dispute that the groundwater beneath the Indian Point power black area tlows only in the direction

of the Hudson River and does not flow to adjacent propertics, PFF at 99 28(b). 32(a), and that radiological
materials from {ndian Point have never been detected in of-site groundwater, PFF at §41(e).



NYSDEC's authority to issuc certifications under § 401 of the CWA is limited to .

regulation of a proposed “discharge™ as that term is defined in the CWA. The CWA makes clear
that discharges subject to its regulatory scope are limited to discharges to surface waters, and not
groundwater. See 33 U.S.C. §1362(12) (“discharge of a pollutant” means “(A) any addition of
any pollutant 1o navigable waters from any point source, [and] (B) any addition of any pollutant
to the waters of the contiguous zone or the ocean from any point source other than a vessel or
other floating craft” (emphasis added)); see also Wademan v. Concra, 13 F.Supp.2d 295, 303-
304 (N.D.N.Y. 1998) (CWA does not regulate groundwater). Accordingly, it would be improper
to withhold a certification under § 401(a) of the CWA on the basis of groundwater conditions.
Mr. Kolakowski confirmed that the Department’s review of Entergy’s Application properly
focused on impacts to surface waters only. PFF at 9 174.

3. EPA’s Safe Drinking Water Act standards do not apply to the groundwater

beneath Indian Point. .

The record includes testimony from various witnesses regarding certain maximum

contaminant levels (“MCLs”) for drinking water established by EPA under the federal Safe
Drinking Water Act (“SDWA"). In particular, there was testimony that certain individual
samples of groundwater beneath Indian Point contained concentrations of tritium or strontium-90
exceeding the SDWA MCLs.

The SDWA does not apply to the groundwater beneath Indian Point. The primary and
secondary drinking water regulations developed pursuant to the SDWA apply to “public water
systems,” defined by statute to be “a system for the provision to the public of water for human
consumption through pipes or other constructed conveyances, if such system has at least fifteen

service connections or regularly serves at least twenty-five individuals.” 42 U.S.C. §§3001(1) ~
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(4). 300g. The groundwater beneath Indian Point is not collected and delivered to the public.
PFF at 99 8-9.

Moreover, the term “maximum contaminant level™ is defined by statute 10 be “the
maximum permissible level of a contaminant in water which is delivered to any user of a public
water system.” 42 U.S.C. §3001(3). In other words, the SDWA sets MCLs for water “at the
tap,” rather than at the source. PFF ét 9 176. Accordingly, even if the water beneath Indian
Point were to be used for drinking water purposes. the MCLs for any contaminant would not
apply to the concentration of that contaminant within the groundwater. /d.

Thus, EPA’s MCLs under the SDWA have no relevance to the issues presented in this
case. It is undisputed that the groundwater beneath Indian Point is not a source of water for a
“public water system,” and, even if it were, the MCLs referenced during the hearing do not apply
to groundwater but, instead, would apply to any water delivered to a tap at the end of a public
water system. Jd

Recognizing these facts, NYSDEC Staff did not at the time of the Notice, and did not in
this proceeding, argue that contamination of Indian Point groundwater was a basis for denying
Indian Point’s WQC. As is clear from above, there would be no basis in fact or law to do so.

REQUESTED RELIEF

For the reasons set forth above and in its prior briefs, Entergy respectfully requests that
this Tribunal vacate any and all grounds alleged by NYSDEC Staff for denial of Entergy’s
Application due 1o radiological releases. including by:

1. Finding that NYSDEC lacks authority under the CWA to regulate releases of

radionuclides from Indian Point;

4=
tn



2. Finding that NYSDEC Statf’s proposed denial of Entergy’s Application on the basis of
radiological releases to the environment is precmpted by federal law:

3. Finding that there are reasonable assurances that radiological releases from Indian Point
during the license renewal period, if any, will not impair the Hudson River for its best usages:

4. Finding that NYSDLEC Staff’s attempt to add bases for denial of Entergy’s Application
that are not included in the Notice are improper and barred from adjudication or, in the
alternative, lack merit;

5. Finding that testimony adduced at hearing related to EPA’s MCLs under the SDWA have
~ no bearing on the adjudicable issues in this case; and

6. Any other relief this Tribunal deems just and proper.
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. Respectfully submitted,

ENTERGY NUCLEAR INDIAN POINT 2, LLC
ENTERGY NUCLEAR INDIAN POINT 3, LLC
ENTERGY NUCLEAR OPERATIONS, INC.

By its attorneys,

John C. Englgaer

Elise N. Zoli

William J. Trach

Robert H. Fitzgerald
Goodwin|Procter LLP

53 State Street

Boston, Massachusetts 02109
Tel.: 617.570.1000

Fax: 617.523.1231

Signed and dated in Boston, MA this 27" day of April, 2012.
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INTRODUCTION

This post-hearing reply brief, submitted on behalf of Entergy Nuclear Indian Point 2,

LLC, Entergy Nuclear Indian Point 3, LLC and Entergy Nuclear Operations, Inc. (collectively,
“Entergy”), sets forth why the New York State Department of Environmental Conservation
(“DEC” or “DEC™) Staff’s April 2, 2010 Notice of Denial (“Notice”), which proposed to deny
Entergy a water quality certification (“WQC™) based on radiological releases from Indian Point,
was not supported by law or fact. For the reasons stated herein and in Entergy’s opening brief,
DEC Staff’s attempt to use its authority under § 401 of the federal Clean Water Act (“CWA™) 10
regulate the release of radiological materials regulated by the Nuclear Regulatory Commission

(“NRC”) and governed by the Atomic Energy Act of 1954, as amended (the “AEA”™) is federally

preempted by the AEA and outside the jurisdiction granted to DEC under the CWA. Further, the
evidence adduced at trial demonstrates that even if DEC had jurisdiction to regulate radiological
releases from an NRC-licensed nuclear facility, the unplanned releases at issue in this proceeding
fully complied with New York water quality standards “WQS™).

| This reply brief is divided into two sections. The first section focuses on the settled,
controlling law demonstrating that DEC is both preempted and lacks jurisdiction under the CWA
to regulate releases of radiological materials governed by the AEA from an NRC-regulated
nuclear facility. Either is fatal to Department Staff’s Notice of Denial. In this section, Entergy
also addresses DEC Staff’s improper and belated efforts to introduce a non-CWA rationale for
the Notice of Denial. The second section demonstrates that, even assuming that DEC had
authority to regulate Indian Point’s radiological releases, which it does not, the evidence adduced

at hearing demonstrates conclusively that there are reasonable assurances that unplanned releases

1 | ®
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‘ of radiological materials from Indian Point during the license renewal term will not impair the

waters of the state for their best usages, or otherwise contravene WQS.

DEC Lacks Jurisdiction to Regulate

the Radiological Releases from Indian Point at Issue in This Proceeding

More specifically with respect to DEC’s preempted activity and lack of jurisdiction, the

following facts and legal principles are undisputed:

Indian Point is an NRC-regulated nuclear facility operating pursuant to a license
granted under the terms of the AEA.

Under settled, controlling United States Supreme Court precedent, the AEA
granted exclusive jurisdiction to the NRC to regulate the release of radiological
materials as defined in the AEA (“AEA materials™), and preempted states, and
therefore DEC, from any such regulation. '

Under settled, controlling United States Supreme Court precedent, the authority
granted to the states, and therefore DEC, under the federal CWA does not include
the authority to regulate AEA materials.

The radiological materials released from Indian Point at issue in this proceeding
are AEA materials that are regulated by the NRC.

The NRC has determined that the unplanned release of radiological materials
from Indian Point at issue in this proceeding have never violated NRC
regulations.

Given these fundamental facts and legal principles, it is plain that the Notice, which proposed to

deny Entergy’s WQC application based on the release of AEA materials from an NRC-regulated

nuclear facility, is both preempted by the NRC’s exclusive jurisdiction and outside the scope of

DEC’s authority under the CWA. Entergy addressed these arguments in detail in its opening

post-hearing brief, and in this brief addresses DEC Staff’s and Riverkeeper’s attempts to argue

why, despite the undisputed facts and law set forth above, this Tribunal should nevertheless find

that DEC has jurisdiction to regulate AEA materials released from an NRC-regulated nuclear

facility. As set forth below, those arguments have no merit.

DEC Staff fails even to mention preemption in its opening brief, despite the fact that the

I Issues Ruling explicitly (at DEC Staff’s urging) advanced the radiological issue to adjudication,
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in part on the ground that DEC Staff claimed there were factual issues necessary to decide the
scope of preemption. DEC Staff’s failure to address the fundamental issue of preemption or the
jurisdictional limits of the CWA is telling, as it means that DEC Staff has advanced ﬁo credible
legal argument that DEC has the authority to regulate the release of AEA materials from Indian
Point.

Riverkeeper briefly addresses the issues of preemption and the lack of state jurisdiction to
regulate the release of AEA materials from NRC-licensed facilities, but in doing so concocts an
argument regarding preemption that finds no support in the case law, and is expressly rejected by
relevant preemption law that Riverkeeper fails to mention in its brief.

Of course, DEC’s lack of authority to regulate AEA materials under the CWA, and the
broader prohibition of such regulation as a result of federal preemption, ends the inquiry, and
requires the conclusion that the Notice, to the extent it is based on “radiological considerations,”
cannot stand.

Even if DEC Possessed Jurisdiction, the Evidence at Trial Fails to Support the Notice

Even absent the clear jurisdictional limits of the CWA and preemptive effect of the AEA,
the evidence adduced at hearing demonstrates that the unplanned release of radiological
materials from Indian Point has not impaired the Hudson River for its best usages and that there
are reasonable assurances that no such impairment will occur during the license renewal period.
Thus, the Notice’s suggestion that such an impairment “could” occur, even if that were a credible
finding sufficient to support the Notice (which it is not), is not borne out by the facts. On this
point, the following facts are undisputed:

e Entergy’s experts have established that the radiological releases at issue in this
proceeding have not impaired the Hudson River for its best usages and that there

are reasonable assurances that no such impairment will occur during the license
renewal period.
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¢ The NRC has investigated the radiological releases at issue in this proceeding and
determined that they have not affected, and will not in the future affect, public
health, safety and the environment, and also are “negligible” with respect to
conservatively established NRC regulations designed to protect public health,
safety, and the environment.

o DEC Staff’s actual experts in radiological releases, who have been monitoring
Indian Point’s unplanned releases and Entergy’s response thereto from the outset
(but who were, over Entergy’s objection, prevented from providing testimony by
DEC Staff counsel), have determined and publicly stated that the unplanned
releases at issue in this proceeding: (i) have never exceeded state water quality
standards (“WQS™) for tritium and strontium; (ii) have had no measurable effect
on Hudson River aquatic biota; and (iii) are less.than 1% of NRC standards
deemed protective of public health, safety, and the environment.

¢ DEC Staff’s lone witness in this proceeding, who conceded his lack of
radiological expertise, agreed with Entergy’s witnesses regarding the lack of any
evidence of an effect on the best usages of the Hudson River.

These undisputed facts compel a finding that the Notice, which proposed denying Indian Point’s
WQC on the basis that the unplanned releases of radiological materials “could” impair the
Hudson River for its best usages, cannot stand.

Despite the undisputed facts adduced at hearing, DEC Staff and Riverkeeper nonetheless
attempt to resuscitate the Notice through various specious arguments. These include: (i) applying
the wrong standard of review; (ii) arguing for the application of a “zero discharge” standard that
has no basis in New York law; (iii) attempting to apply WQS absent from the Notice and
inapplicable to Indian Point; and (iv) ignoring the undisputed facts regarding the absence of any
environmental impact from the releﬁses at issue in this proceeding. For these reasons, as detailed
below, Entergy respectfully requests that the Tribunal, should it determine DEC possesses
jurisdiction to regulate Indian Point’s radiological releases, reject DEC Staff’s and Riverkeeper’s
claims and find, consistent with every competent expert to examine Indian Point’s unplanned
radiological releases, that there are reasonable assurances that such releases will not impair New
York waters for their best usages or otherwise contravene WQS for the duration of Indian Point’s

license renewal term,
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I DEC has no legal authority to deny a WQC application on the basis of radiological
releases from NRC-regulated facilities.

This section addresses three legal arguments. First, under any formulation of the federal
preemption inquiry, including as described by this Tribunal in the Issues Ruling, DEC Staff’s
proposed denial of Entergy’s WQC is preempted by the AEA. Second, even if it were not
preempted, the proposed denial exceeds the jurisdictional limits of the CWA as defined by the
U.S. Supreme Court. Third, Department Staff’s argument that it can deny Entergy’s application
on the basis of state law other than WQS exceeds the jurisdictional limits of New York law as
defined by the New York Court of Appeal. For these reasons, Department Staff’s Notice of
Deﬁial should be rejected.

A. DEC Staff’s proposed denial of Entergy’s WQC Application on the basis of
unplanned radiological releases is clearly preempted.

In its Post-Issues Conference Briefing, DEC Staff argued in favor of advancing the
radiological issue to adjudication over Entergy’s objection that DEC Staff was preempted from
regulating the release of radiological materials from Indian Point. DEC Staff contended that
there was a factual question as to whether the unplanned releases were regulated by the NRC or
were in compliance with NRC requirements and, therefore, whether such releases were subject to
the AEA’s preemptive effect. See Initial Post-Issues Conference Brief by the Staff of the
Department of Environmental Conservation at 15. As discussed in Entergy’s opening post-
hearing brief, this Tribunal adopted DEC Staff’s reasoning and advanced the radiological issue to
adjudication on the basis that there were two factual questions necessary to determine the issue
of preemption: whether the radiological releases from Indian Point were (i) regulated by the
NRC, and (ii) in compliance with NRC regulations. See Post Hearing Memorandum of Entergy
Nuclear Indian Point 2, LLC, Entergy Nuclear Indian Point 3, LLC, and Entergy Nuclear

Operations, Inc. Radiological Issues (“Entergy Br.”) at 15-19; Ruling on Proposed Issues For
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Adjudication and Petitions for Party Status (“Issues Ruling”) at 26-27. Thus, following the
Tribunal’s reasoning, to avoid a finding of preemption DEC Staff and Riverkeeper had to
establish that the radiological releases at issue in this Proceeding were not regulated by the NRC,
and were not in compliance with NRC regulations.! In fact_, however, both parties now concede
that the radiological releases at issue in this proceeding are both regulated by the NRC and in
compliance with NRC regulations, This must end the inquiry, as DEC Staff and Riverkeeper
have failed to provide any basis that the radiological releases at issue are not subject to the
preemptive effect of the AEA. |

Specifically, Department Staff now acknowledges, as it must, that the Indian Point
unplanned releases are in fact regulated by the NRC, and are in compliance with NRC
requirements. See Brief of the Department of Environmental Conservation in Support of Denial
of the Application for a Water Quality Certificate for Indian Point Unit 2 and Indian Point Unit
3; Issue: Radiological Releases to the Hudson River (“DEC Staff Br.”) at 10 (“it has become
abundantly clear that standard operating procedures at Indian Point [and perhaps all nuclear
energy power producing facilities in the U.S.] contemplate unplanned discharges of radiological
materials from the facility duﬁné normal facility operations™); 12 (“NRC’s regulatory oversight
for licensed nuclear power géneration facilities ‘normalizes’ unplanned leaks.... The NRC’s
regulatory regime considers unplanned leaks to be ‘normal operations’....”). This irrefutable
conclusion is amply supported in the record because (i) Entergy’s witnesses testified consistently
that NRC regulated the radionuclides discharged from Indian Point, including unplanned releases

of those radionuclides, and that those releases were well within NRC discharge limits;

Entergy again states that it does not agree with the Issues Ruling’s determination that whether the unplanned
releases were in fact regulated by the NRC or in compliance with NRC’s requirements were necessary or
appropriate to determine the scope of federal preemption. Rather, the law is to the contrary. Train v. Colorado
Pub. Int. Research Grp., 426 U.S. 1, 16 n.12 (*States are precluded from playing any role in several significant
areas of regulation including the setting of limitations on radioactive discharges from nuclear power plants.™).

6
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- (ii) Entergy submitted into evidence multiple NRC inspection reports regarding the unplanned .

releases of radionuclides at issue in this proceeding which demonstrate that NRC is in fact
regulating those releases and which conclude that those releases complied with all applicable
NRC regulations. See Hoffman Prefiled at 8-9, 11-13; Barvenik Prefiled at 9, 15, 19-21; Hearing
Tr. at 3092 (Hoffman), Hearing Tr. at 3920-21 (Barvenik); Entergy Ex. #31, 32, 34. Thus, the
fact that NRC regulates Indian Point’s radionuclide discharges, including unplanned discharges,
is now undisputed and compels a finding that DEC Staff is preempted from regulating those
releases.

For DEC Staff or Riverkeeper to prevail, they would have to provide this Tribunal with a
credible basis for circumventing Train. Both have failed to do so. Rather than attempting to
deal with the threshold factual questions that DEC Staff initially advanced and the Issues Ruling

identifies as necessary to determine the issue of preemption, DEC Staff ignores them completely.

Indeed, the word preemption shows up nowhere in DEC Staff’s brief. Instead, DEC Staff
attempts to advance two alternative arguments for why DEC has jurisdiction to regulate Indian
Point’s NRC-regulatéd releases. First, DEC Staff seeks to rely on the broad purpose of the CWA
to protect state waters as providing the legal basis to support the rcgulatidn of radiological
releases from an AEA-regulated facility. DEC Staff Br. at 17-18. This argument is unavailing.
The Train decision anticipates and expressly refutes this very argument. Specifically, the Court
held that, despite the broad authority granted to the states to protect state waters (as set forth in
33 U.S.C. § 1251, the same authority relied upon by DEC Staff in its brief), Congress did not
intend that authority to apply to AEA-regulated materials, as doing so would be wholly
inconsistent with the exclusive authority over such materials granted to the NRC. See Train, 426
U.S. at 16 & n.13. Thus, DEC Staff’s reliance on the broad purpose of the CWA cannot

overcome the holding in Train and support the proposed Notice of Denial.

7
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DEC Staff’s second argument is that NRC regulations are not strict enough, and that the

state should be permitted to apply more stringent standards to the discharge of Indian Point’s
unplanned releases than those applied by the NRC.? DEC Staff Br. at 12. Applying more
stringent state standards to the release of radiological materials from an NRC-regulated facility,
however, is precisely the sort of regulation that courts repeatedly have found to be preempted.
See, e.g., Train, 426 U.S. at 16 n.12 & 17 (“States are precluded from playing any role in several
significant areas of regulation including the setting of limitations on radioactive discharges from
nuctear power plants.”); Northern States Power Co. v. Minnesota, 447 F.2d 1143, 1144, 1149 |
n.6, 1154 (8th Cir. 1971) (affirming that “the United States Government has the sole authority
under the doctrine of pre-emption to regulate radioactive waste releases from nuclear power
plants to the exclusion of the states™); United States v. City of New York, 463 F. Supp. 604, 614
(S.D.N.Y. 1978) (holding that city of New York’s attempt to require Columbia University to
obtain a license to operate nuclear reactor preempted by federal government’s exclusive
jurisdiction); Entergy Nuclear Vermont Yankee, LLC v. Shumlin, 838 F. Supp. 2d 183, 230-31
(D. Vt. 201 2) (preempting state legislation intended to regulate radiological health and safety at
AEA-licensed nuclear power plant). In sum, DEC Staff’s argument reflects a textbook case of
preempted state action.

Riverkeeper also ignores the Tribunal’s directive with respect to the factual issues
relevant to preemption, and attempts to advance two flawed arguments regarding DEC’s

regulation of AEA materials. First, Riverkeeiaer argues that AEA preemption only applies to

In doing so, DEC Staff cites to the NRC’s Groundwater Task Force Final Report, and argues incorrectly that in
that document “NRC acknowledges that it does not have regulatory authority to actually prevent leaks of
radiological materials from nuclear facilities in the first instance...” DEC Staff Br. at 12-13 n.7. To the
contrary, NRC did not conclude that it lacks regulatory authority to prevent all leaks; rather, NRC stated that
its regulatory framework does not require that licensees have no leaks. See U.S. Nuclear Regulatory
Commission, Groundwater Task Force Final Report, June 2010, at 4 (“NRC’s regulatory framework does not
explicitly state that all activities under a licensee's control must be accomplished with no leakage.”).

8
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“direct state regulation of radiological hazards from nuclear facilities,” and that “application of | .

relevant State standards under CWA § 401 in a federal licensing proceeding does not constitute
direct regulation of nuclear facilities.” Post-Hearing Closing Brief of Intervenors Riverkeeper,
Natural Resources Defense Council, and Scenic Hudson Regarding Issue for Adjudication No, 3
— Radiological Materials (“Rkp. Br.”) at 13 (emphasis added). According to Riverkeeper,
preemption only applies where a state seeks “to directly enforce health and environmental
regulations based on independent state authority,” but does not apply to state enforcement of
such regulations pursuant to federal authority, such as the CWA, Id. at 14. Riverkeeper’s
argument has no basis in the law. First, this argument is belied by Train itself, which held that
Congress vested the NRC with exclusive jurisdiction over AEA materials and that neither EPA
nor the states could promulgate or apply water quality standards for the discharge of AEA

materials under the CWA. See Train, 426 U.S. at 16 n.12, 25.

Moreover, Riverkeeper’s purported distinction has been rejected by controlling New
York Court of Appeals precedent. In a case interpreting DEC’s authority under § 401 the Court
of Appeals held, in direct contradiction 'to Riverkeeper’s argument, that federal preemption
applied to DEC’s attempt to regulate a federal licensee under § 401:

Settled law in New York has consistently supported the view that section 401
gives the State regulatory entity only a limited role of review, based on
requirements affecting water quality, not on all State water quality provisions.
Review by State agencies that would overlap or duplicate the Federal purview and
prerogatives was not contemplated and would infringe on and potentially conflict
with an area of the law dominated by the nationally uniform Federal statutory
scheme.

Niagara Mohawk Power Corp. v. N.Y. Dept. of Env. Conserv., 82 N.Y.2d 191, 196 (1993).
Riverkeeper’s attempt to rely on a California Appeals Court decision does nothing to
refute clear New York law contradicting Riverkeeper’s position. See Karuk Tribe v. Cal.

Regional Water Quality Control Board, 183 Cal. App. 4th 330 (2010). That case (which has

9
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nothing to do with the scope of AEA preemption or the regulation of radiological materials)
stands only for the unremarkable proposition that, when Congress has preempted state action in a
certain area (in that case, the regulation of hydroelectric plants), it can nonetheless through other
legislation provide states with some role in the process of federal licensing, such as through the
certification authority under § 401. /d at 359-60. Entergy has never contended that states have
no role in federal licensing proceedings through their § 401 authority; rather, the specific
question before this Tribunal is whether that role includes the authority to regulate AEA
materials. Indeed, the holding of Karuk Tribe, which Riverkeeper omits, is that “it is Congress
that determines what is the extent of state input.” Id. at 360. As such, the question at issue in
this proceeding is simple: did Congress, in passing the CWA, provide states with the authority to
regulate the discharges of AEA materials by nuclear facilities? As Train makes clear, the answer
is unequivocally no,

Riverkeeper’s second flawed argument is that DEC Staff’s purported conditioning
authority under § 401(d) provides some residual state authority over. radionuclides regulated by
NRC that is somehow immune from preemption. Rkp. Br. at 17-18. This argument fails because
the clear holding of Train is that in passing the CWA, which of course includes § 401(d),
Congress did not intend for state or federal authority under the CWA to apply to NRC-regulated
radionuclides or otherwise alter the exclusive NRC jurisdiction over such materials as set forth in
the AEA. Riverkeeper’s claim is based on the unfounded assertion that a subsequent Supreme
Court decision somehow altered the clear holding in Train and the law of federal preemption,
specifically PUD No. 1 v. Washington Dept. of Ecology, 511 U.S. 700 (1994). In fact, nothing
in PUD authorizes states to deny a water quality certification based on discharges that states are
not authorized to regulate under § 401(a), or any other provision of the CWA, and are otherwise

federally preempted from regulating by the AEA.
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Accordingly, DEC Staff’s purported denial of Entergy’s WQC Application on the basis
of unplanned releases of radiological materials at Indian Point must be rejected as preempted by

federal law.

B. Department Staff and Riverkeeper ignore the jurisdictional limits of § 401 of the
CWA. :

Because the radionuclide discharges at issue in this proceeding are governed by the AEA,
under settled, controlling United States Supreme Court precedent, those materials are outside the
scope of permissible regulation under the CWA. As such, the regulation of those discharges
cannot form a legal basis for the Notice of Denial. The United States Supreme Court has held
that, in passing the CWA, Congress did not confer on aﬁy agency administering the CWA the
authority to address radionuclides regulated by NRC. See Train v. Colorado Public Interest
Research Group, 426 U.S. 1, 23-25 (1976). The Train décision, the holding of which has
remained black letter law for more than thirty years, has clear, direct and incontrovertible
consequences here: Department Staff’s effort to ground its Notice of Denial on “radiological
considerations” — specifically the unplanned release of radionuclides from Indian Point to the
Hudson River — cannot stand.

Consequently, DEC’s authority under the CWA does not extend to the regulation of
radionuclides discharged from Indian Point, whether unplanned or not. As such, Department
Staff’s Notice of Denial under § 401 of that Act based on radiological considerations must be
rejected as ultra vires and otherwise unlawful.

C. DEC Staff’s attempt to support the proposed denial by reference to sections of the

ECL that are not WQS promulgated pursuant to the CWA contradicts New York

law,

DEC Staff’s opening brief references, as an apparent additional and separate basis for the

Notice of Denial, provisions of the ECL that are not state WQS contained in 6 NYCRR §§ 701-
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704. See, e.g., DEC Staff Br. at 5-6, 15-16 (citing to ECL §§ 17-0105(5), (17), (19), 17-0301,
17-0511, 17-0807(4)). Settled New York law makes clear, however, that the state’s authority
under § 401(a) is limited to a determination of whether the proposed activity will comply with
state WQS contained in 6 NYRCC §§ 701-704, and cannot extend to other provisions of the
environmental law that are not CWA-authorized WQS:

The Clean Water Act reads simply that a certification shall issue if a
determination is reached ‘that any such discharge will comply with the applicable
provisions of sections 301, 302, 303, 306, and 307 of this Act.’.... DEC concedes
that in New York the water quality standards promulgated pursuant to section 303
are linked and found only in 6 NYCRR parts 701 to 704. Thus, there is nothing in
the new language or legislative history of section 401 that would empower DEC
to deny certification on the basis of broader environmental provisions of New
York law or regulation, nor is there adequate support for DEC's contention that
the operation and reach of section 401 has been altered in a way that requires this
Court to upset its settled analysis and resolution of the interrelated questions in
Matter of de Rham v. Diamond (32 NY2d 34, supra) and Matter of Power Auth. v.
Williams (60 NY2d 315, supra).

See Niagara Mohawk, 82 N.Y.2d at 200 (1993). Accordingly, the law is clear that DEC has no
authority to do what Department Staff proposes here, which is to use its certification authority
under § 401(a) of the CWA to apply provisions of the ECL that are not WQS promulgated in 6
NYCRR §§ 701-704.

To the extent that DEC Staff and Riverkeeper purport to rely on the conditioning
authority of § 401(d) of the CWA to apply other provisions of the ECL to Indian Point’s WQC
request, the law is clear that § 401(d) cannot serve as a basis to deny an application, but only
permits a state to place conditions on a WQC that has been granted pursuant to § 401(a). This
conclusion is required by the plain language of § 401(d), which states:

Any certification provided under this section shall set forth any effluent

limitations and other limitations, and monitoring requirements necessary to assure

that any applicant for a Federal license or permit will comply with any applicable

effluent limitations and other limitations, under section 1311 or 1312 of this title,

standard of performance under section 1316 of this title, or prohibition, effluent

standard, or pretreatment standard under section 1317 of this title, and with any
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other appropriate requirement of State law set forth in such certification, and shall
become a condition on any Federal license or permit subject to the provisions of
this section.

33 U.S.C § 1341(d). Indeed, DEC made precisely this argument in the Niagara Mohawk case,
contending that § 401(d)’s reference to “other applicable state laws” pennitted DEC to review an
application for a WQC for compliance with all aspects of the ECL that bear on water quality. 82
N.Y.2d at 199-200. In rejecting this argument, the New York Court of Appeals held that:

[S]ection 401 (d) does not control the analysis or outcome here. That subdivision
applies only to the conditioning authority on a certificate issued by DEC. DEC’s
enlarged reading of ‘appropriate requirement of State law’ under section 401 (d)
would enable DEC to impose onerous conditions that could contradict or
undermine Federal licensing by superimposing unrelated conditions not within the
EPA mandates and specifications. Such a strained construction would
countermand the carefully worded authority of section 401(a) (1).

Id. (emphasis added). Accordingly, DEC’s attempt to support the proposed denial by reference
to sections of the ECL that are not state WQS passed pursuant to the CWA is contrary to settled
New York law.?

In sum, the evidence set forth at trial, which is undisputed by the parties, is that the
unplanned radiological releases at issue in this proceeding are governed by 'the AEA and
regulated by the NRC pursuant to its authority under the AEA. As such, DEC is preempted from
regulating fhe release of those materials by fed&ﬂ law, and possesses no jurisdiction to regulate
those materials under the CWA. In addition, DEC Staff’s attempt to base its Notice of Denial on
state law other than WQS exceeds its jurisdiction under New York law. Thus, the Notice of

Denial is contrary to law and must be rejected.

3 The Court of Appeals’ decision in Niagara Mohawk is consistent with federal law interpreting § 401(d),
including the U.S. Supreme Court’s decision in PUD. That case upheld a state’s use of its conditioning
authority under § 401(d) to place conditions on a granted WQC to ensure that non-discharge related aspects of
the applicant’s activity would comply with state WQS passed pursuant to the CWA. /4 at 713-14. It did not
hold that a state had authority to deny a WQC under § 401(d); indeed, nothing in the language of § 401(d)
would permit such an interpretation.
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II. Even if DEC had authority to regulate the radionuclide discharges from Indian
Point, the only conclusion supported by the record is that Department Staff
improperly proposed denial of Entergy’s Application on the basis of unplanned
releases of AEA materials.

Even if DEC were not preempted from regulating the radiological releases at issue in this
proceeding, and even if the regulation of such releases were not outside the authority conferred
on DEC through the CWA, DEC Staff’s proposal to deny the WQC based on such radiological
releases would still be improper under New York law. For the reasons set forth below, Entergy
has more than demonstrated that prior radiological releases from Indian Point fully complied
with any even arguably applicable WQS, and that there are reasonable assurances that any future
releases would also comply with such standards. In short, DEC Staff and Riverkeeper failed to

demonstrate any basis to support the proposed Notice of Denial.

A. Department Staff and Riverkeeper failed to meet their burden to produce evidence
contrary to Entergy’s position and. therefore, Department Staff’s purported denial

of Entergy’s application is arbitrary and capricious.

While a permit applicant bears the burden of production and persuasion that its

application complies with applicable law, “[o]nce an applicant produces evidence sufficient to
establish a prima facie case, the burden of production may shift to other parties in the
proceeding, including Department staff, to produce evidence either in rebuttal to the applicant’
[sic] evidence or in support of contrary factual assertions, or both.” Matter of Karta Corp.,
Decision of the Deputy Commissioner, DEC No. 3-5512-0054/00004, 2006 WL 1111345, at *2
(N.Y. Dept. Env. Conserv. Apr. 20, 2006). Department Staff did n§t meet its burden here. Not
only did Department Staff and Riverkeeper fail to offer any credible evidence relevant to the
purportedly applicable legal standards, Department Staff also departed without explanation or
support from its prior accurate conclusions that the unplanned releases of radiological materials
from Indian Point have not adversely impacted water quality or aquatic biota. Department
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Staff’s failure to adhere to the law and to explain its contrary conclusions is the very definition of .

arbitrary and capricious agency action. See Matter of Charles A. Field Delivery Serv., 66 N.Y.2d
516, 516-517 (1985) (*“A decision of an administrative agency which neither adheres to its own
prior precedent nor indicates its reasons for reaching a different result on essentially the same
facts is arbitrary and capricious.”). For the reasons set forth both in Entergy’s opening brief and
below, the evidence adduced at hearing demonstrates that the radiological releases at issue in this
proceeding were in compliance with all applicable WQS, and neither DEC Staff nor Riverkeeper

provided any evidence to refute Entergy’s position.*

B. DEC Staff fails to apply properly the New York law it claims governs this issue.

Even if DEC had jurisdiction to regulate the radiological releases at issue in this

proceeding, the standard to be applied to Entergy’s Application is whether there are “reasonable

assurances” that the operation of Indian Point during the license renewal term will comply with

applicable WQS. See Issues Ruling at 1; Long Lake Energy Corp. v. N.Y. Dept. of Env.
Conserv., 164 A.D.2d 396, 402 (3rd Dept. 1990) (“reasonable assurances” standard applies to
review of § 401 WQC determinations) (quoting Matter of de Rham v. Diamond, 32 N.Y.2d 34,
44 (1973); Power Auth. of the State of N.Y. v. Williams, 101 A.D.2d 659, 659 (3rd Dept. 1984)
(applying “reasonable assurance” standard); In re Erie Boulevard Hydropower L.P., Decision of
the Deputy Commissioner, No. 4-6103-00027/00001-9, 2006 WL 2951127, at *4 (Oct. 6, 2006)
(certification under § 401 is “whether a ‘reasonable assurance’ exists that the project will not
violate applicable water quality standards™). This is not only the law, but logical: applications

under § 401 of the CWA for a WQC are necessarily forward looking — i.e., an evaluation of

4 Riverkeeper advances an argument that the radionuclides at issue in this case constitute “high-level radioactive
waste.” See Rkp. Br. at 93-94. There is no evidence in the record to support this argument, and even DEC
Staff disclaimed this argument at hearing. See Hearing Tr. at 2734-2737 (Kolakowski). Riverkeeper’s

argument is with legal or factual merit. . '
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future compliance during the federal licensing period.” Therefore, reasonable assurance of future
compliance is not only the best that an applicant can provide; it is also the only rational standard
a regulator could enforce.

Department Staff’s brief appears to acknowledge that its obligation is to apply the
reasonable assurance standard. See, e.g., DEC Staff Br. at 20, n.17. However, nowhere in its
opening brief does Department Staff actually apply this standard to the facts of this case.’

Rather, and contrary to this Tribunal’s clear recitation of the “reasonable assurance” standard in
the Issues Ruling, see Issues Ruling at 1, Department Staff’s brief elsewhere advocates a
standard of “certainty” regarding Indian Point’s future radiological releases.

Specifically, Department Staff asserts, as grounds for supporting the proposed denial, that
Entergy’s groundwater concentration and dose data “does not reflect with certainty the
forthcoming period of the intended WQC.” DEC Staff Br. at 12 (emphasis added). In addition,
Department Staff concluded that Entergy’s evidence provided *“no predictive certainty as to when
the [radiological] discharges will cease, or whether the discharges will decrease over time in the
manner predicted by GZA.” Id at 13 (emphasis added). Department Staff states affirmatively
that these conclusions “necessarily inform the Department’s regﬁlatory decision making when
weighing the capacity for the Indian Point facilities to demonstrate compliance with the State’s
water quality standards.” Id. at 12. Thus, to the extent Department Staff applied a heightened

standard in issuing the Notice, it must be rejected as ultra vires. To the extent Department Staff

Department Staff agrees that WQC determinations are “forward looking.” See Hearing Tr. at 2696, 2711
(Kolakowski). '

Mr. Kolakowski does not mention the standard of review in his pre-filed direct testimony, Further, in his pre-
filed rebuttal testimony, he acknowledges only that Entergy “must demonstrate compliance with* applicable
WQS, see Kolakowski Pre-filed Rebuttal Testimony at 3, and, when asked on cross-examination to identify
what standard should be applied to Entergy’s demonstration of future compliance, Mr. Kolakowski stated that
he could not do so and was unfamiliar with the “reasonable assurance” standard. See Hearing Tr. at 2698-2699
{(Kolakowski). In other words, while DEC Staff counsel acknowledges the applicable standard to be applied to
Entergy’s application, DEC Staff responsible for issuing the Notice of Denial apparently have not.
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asks this Tribunal to apply that heightened standard to its review of Entergy’s Application, that .
position lacks any legal foundation.

Riverkeeper’s argument that Department Staff is free to require certainty, because
certainty is a “more stringent requirement” than reasonable assurances, is meritless. Riverkeeper
ignores both the Issues Ruling and applicable New York law holding that the “reasonable
assurance” standard is to be applied to WQC applications in New York. Instead, it relegates its
discussion of the reasonable assurance standard to a footnote in which it makes a purported
“plain language” argument that “merely prﬁviding a ‘reasonable assurance’ of compliance with
water quality standards is a less stringent standard than .the requirement that an applicant ‘must
demonstrate compliance’ in order to satisfy 6 NYCRR §608.9(a).” Rkp. Br. at 20, n.87. Again,
Riverkeeper’s argument lacks any citation to legal authority, and fails to distinguish the directly

contrary and controlling holdings of New York courts on this issue.

Moreover, the provision of the CWA that addresses states’ ability to pass “more
stringent” standards than federal standards—upon which Riverkeeper premises its argument—is
totally irrelevant to the standard of review to be applied to WQC applications. The statutory
provision authorizing states to impose more stringent standards applies in specified
circumstances, none of which is present here. Accordingto § 510 of the CWA:

Except as expressly provided in this chapter, nothing in this chapter shall ...
preclude or deny the right of any State or political subdivision thereof or interstate
agency to adopt or enforce (A) any standard or limitation respecting discharges of
pollutants, or (B) any requirement respecting control or abatement of pollution;
except that if an effluent limitation, or other limitation, effluent standard
prohibition, pretreatment standard, or standard of performance is in effect under
this chapter, such State or political subdivision or interstate agency may not adopt
or enforce any effluent limitation, or other limitation, effluent standard
prohibition, pretreatment standard. or standard of performance which is less
stringent than the effluent limitation, or other limitation, effluent standard,

prohibition, pretreatment standard, or standard of performance under this chapter
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33 U.S.C. § 1370 (emphasis added). The standard of review applied to Entergy’s Application is
neitper a “standard or limitation respecting discharges of pollutants,” nor a “requirement
respecting control or abatement of pollution.” Further, nothing in Section 510 of the CWA
allows a state agency to require the impossible - the certain prediction of the future — from
applicants for WQCs. Indeed, if Riverkeepér’s position were conéct, Entergy questions how any
proposed project could ever obtain a WQC, as doing so would require an applicant to
demonstrate that it will never experience an unplanned release. In all respects, Riverkeeper’s
baseless argument must be rejected.’

C. In addition to applying an improper standard of review to Entergy’s Application,

Department Staff failed to apply the best usages standard for Class SB waters and,
instead, applied a legally unsupportable “zero discharge™ standard.

There is no dispute that the narrative standard applicable to the discharge of deleterious
substances into Class SB waters such as the Hudson River near Indian Point is:

None in amounts that will adversely affect the taste, color or odor thereof, or
impair the waters for their best usages.

6 NYCRR. §703.2 (emphasis added). Thus, even if it were legally permissible to apply the
deleterious substance standard for Class SB waters to Indian Point’s Application, the standard to
be applied is not whether any deleterious substances will be discharged, but whether the

amount of deleterious substances discharged will impair the waters for their best usages.®

This legally unfounded notion — that the State of New York has plenary power to regulate Indian Point’s
unplanned radiological releases under the guise of being “more stringent” than federal law — is notably
advanced by Riverkeeper at the same time it argues (in its attempt to avoid the reach of federal preemption)
that New York is not regulating Indian Point at all when it reaches a decision with regard 10 Entergy’s
Application. That Riverkeeper continues to pursue legally inconsistent positions underscores how untethered
its arguments are to the controlling law at issue in this case. '

Notably, where the Department’s narrative water quality standards prohibit the discharge of any amount of a
material, the language of the standard clearly indicates as much. See 6 NYCRR §703.2 (narrative standard for
“garbage, cinders, ashes, oils, sludge and other refuse” is “None in any amounts.”). Furthermore, the
Department’s narrative standard for radioactivity — which only applies to the more protected Class-A Special
waters and not to the Class SB waters that apply to the Hudson River in the vicinity of Indian Point - is
“[s]hould be kept at the lowest practical levels, and in any event should be controlled to the extent necessary to
prevent harmful effects on health.” 6 NYCRR § 703.2 (emphasis added). In other words, the narrative
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In apparent recognition that the proper inquiry requires an analysis of whether the
“amount of” Indian Point’s discharges impaired the waters for their best usages, Department
Staff argues in its brief that deleterious substances discharged to the Hudson River, in any
amount, will impair the water for its best usages. See DEC Staff Br. at 9 (claiming there is a
“legitimate concern that any leak from Indian Point’s generating units could cause impaiment of
the State’s waters.”). In other words, Department Staff urges this Tribunal to apply a “zero
discharge” standard to Entergy’s Application, without any analysis of whether the discharges
actually impair the best usages of the Hudson River. That Department Staff applies such a
standard is evident from its brief. Department Staff asserts that Entergy must “demonstrate that
on-going discharges to the Hudson River would cease” during the license renewal period, DEC
Staff Br. at 3, that Department Staff “cannot ignore the fact that [Monitored Natural Attenuation]
will not stop the radiological discharges to the Hudson River,” id. at 11, that there is no
indication “as to when, if ever, the releases of radiological materials into the groundwater and
discharges into the Hudson River will stop” or whether they “will ever cease during the period
for which Entergy seeks a WQC.” /d. at 9, 12. Indeed, Department Staff has simply declared the
discharge of deleterious substances to be detrimental to water quality:

Discharges of deleterious substances are detrimental to the quality of the State’s

waters, since the substances are additive, man-made, contributed from a known

source, and in addition to the natural background of the water body.

Id. at 16. To be clear, there is no legal citation in support of this statement, nor is it consistent

with the language of the best usages standard itself.” Simply put, whether a particﬁlar substance

standard for radioactivity even in the State’s most protective water classification is not “none” but rather is
consistent with the “as low as reasonably achievable” standard with which Entergy already complies as a
matter of NRC regulation. See 10 C.F.R. § 50.36a(a). Thus, as a matter of fact, Indian Point’s radiological
discharges would comply with the heightened narrative standard for radioactivity even if it applied to Indian
Point’s application, which it does not.

Mr. Gundersen provided testimony that similarly assumed that the discharge of any deleterious substance
would result in a per se impairment of the Hudson River’s best usages: “Q: And do you have an opinion about
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is “detrimental to the quality of the State’s waters” is not the legal standard to be applied here.
The best usages standard on which Department Staff denied Entergy’s Application requires an

inquiry into the amount of deleterious substance released and whether that amount will result

in an impairment of best usages. As set forth in detail below, when the proper standard is
applied to Indian Point’s reléases, Entergy’s evidence demonstrates that the unplanned releases
at issue in this proceeding have not impaired the Hudson River for its best uséges, and that there
are reasonable assurances that any future releases will also not impair the Hudson River for its
best usages. Neither Department Staff nor Riverkeeper provided any evidence to the contrary.

D. Entergy produced ample evidence to demonstrate that the unplanned releases of '.

radiological materials at Indian Point comply with purportedly applicable water
quality standards.

In this case, the only party to have addressed the actual best usages standard cited by

Department Staff in its Notice of Denial is Entergy.'” Entergy’s witnesses documented the
amount of unplanned releases to groundwater that have occurred over time, the amount

entering the Hudson River over that same period, whether the amount of radionuclides

entering the Hudson River over that period had impaired the best usages of the Hudson River,
and whether the amount of radionuclides reasonably expected to the Hudson River during the
license renewal period would be sufficient to result in an impairment of best usages.

Entergy’s witnesses’ conclusions were clear, unrebutted and unchallenged:

whether the radiological leaks at Indian Point during the license renewal term could impair the best usages of
the Hudson River for swimming and recreational purposes?” Mr, Gundersen: “It appears that the radiation is
moving toward the river and not laterally up river and or down river. So, what's in the ground will either

decay away or over time enter the river. And it’s a deleterious substance, so, ves, it will adversely affect
swimming and fishing.” Hearing Tr. at 2816 (Gundersen) (emphasis added).

Indeed, Department Staff failed to present or develop any technical information on this issue. Its sole exhibit
was Mr. Kolakowski’s curriculum vitae, which discloses that he is not qualified ~ as he testified — to address
the human or environmental effects of radionuclides in the environment. See Hearing Tr. at 2768
{Kolakowski); DEC Staff Ex. #1.
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e the amount of radionuclides from unplanned releases from Indian Point that have .
already reached the Hudson River are extremely small and have had no impact on
the best usages of the Hudson River, see Hearing Tr. at 3104-07 (Hoffman);"'

¢ the amount of radionuclides reasonably expected to reach the Hudson River
from unplanned releases at Indian Point will decline over time and, in any event,
is reasonably likely to be less than the amount associated with groundwater
conditions over the past several years, see Hearing Tr. at 3117 (Esselman), 3915,
3918-3920 (Barvenik), 3971 (Barvenik);

o there are reasonable assurances that unplanned releases of radionuclides to
groundwater at Indian Point during the license renewal period, if any, will not
impair the Hudson River for its best usages, see Hearing Tr. at 3107 (Hoffman)."

No other conclusion can be supported by the record."

The record could not be more clear that both Department Staff and Riverkeeper have

wholly failed to evaluate whether the amount of radionuclides released to the Hudson River via

' Mr. Kolakowski testified that he had no contrary evidence. See Hearing Tr. at 2750 (Kolakowski).

2 Mr. Kolakowski testified that he had no contrary evidence with regard to tritium entering the Hudson River.
See Hearing Tr, at 2759-2760 (Kolakowski) (“Q: So, I guess I am asking: Do you have any factual basis for
believing that the continued operation of units 2 and 3 during license renewal will result in a leak of tritium
sufficiently large to impair the waters for their narrative best usage? A: Specific to tritium and specific to
surface water, 1 don’t. There doesn’t appear that there would be a best usage impact based on the data that we
have in front of us now.”). He provided no contrary evidence with respect to any other radionuclide.

' Department Staff mischaracterize Dr. Hoffman’s testimony by claiming that “an epidemiological risk is
" present even below the levels that can be observed or measured.” DEC Staff Br. at 14. What Dr. Hoffman

said was that epidemiological studies would have tremendous difficulties identifying a statistically significant
excess risk-at the levels of radiation at issue here. See Hearing Tr. at 3099-3100 (Hoffman). It is undisputed
that there are no data to establish that the occurrence of cancer follows exposure to dose rates below 10,000
mrem, and people living at higher elevations and, therefore, subject to more than three times the natural
background levels of radiation (i.e. 1,000 mrem as compared to 310 mrem) have shown no adverse effects.
See Entergy Ex. #43. The linear-no-threshold model conservatively assumes that risk is present below the
levels of epidemiological detection (i.e., below 10,000 mrem) and, therefore, a nonzero risk can be calculated
for very low levels of exposure to radiation — even such low levels as 0.0002 mrem associated with Indian
Point’s unplanned releases. See Hearing Tr. at 3102-3105 (Hoffman). Of course, Department Staff did not ask
or address the central question ~ whether the amount of radionuclides released could lead to a level of risk that
could reasonably be said to constitute an impairment of the waters of the Hudson River — which Dr. Hoffman
answered with a resounding “no.” .
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unplanned releases to groundwater will impair the Hudson for its best usages. Oh direct
examination, Mr. Kolakowski testified only that the groundwater beneath Indian Point flows to
the Hudson River. See Hearing Tr. at 2663 (Kolakowski). His direct testimony said nothing
about the concentrations or quantities of materials in the groundwater or the amounts of those
materials entering the Hudson River as a result, see Kolakowski Pre-filed Direct Testimony, and
his rebuttal testimony asserted only that the relative concentrations of radionuclides in some
monitoring locations “were higher at times during 2010 than in 2009,” but did not discuss the
actual amount of radionuclides entering the Hudson River during any time period, or whether
those amounts could reasonably be expected to result in a violation of the best usages standard
for SB waters. See Kolakowski Pre-filed Rebuttal Testimony, at 4-5.

On cross examination, Mr. Kolakowski testified that he was well aware that a finding of
impairment “depend[ed] on the concentrations of the radiological components,” Hearing Tr. at
2752 (Kolakowski). He also testified that he did not review any of Indian Point’s annual
radiological effluent release reports, which document the amount of radiological releases to the
environment, in connection with his analysis — despite the fact that these reports are regularly
submitted to the Department. Jd at 2771-2772 (Kolakowski). Additionally, Mr. Kolakowski
said .that he had no reason to disagree with DEC’s study which concluded that the release of
radionuclides to the Hudson River at Indian Point was not affecting the fish in the river, /d. at
2767-2768 (Kolakowski). Nor did he provide any prefiled or live testimony to dispute prior
public statements by the Department confirming that the unplanned releases at Indian Point
complied with WQS and applicable NRC limits or explain why the Notice of Denial contradicted
thesc earlier Department pronouncements. Thus, there is no legitimate dispute that Department
Staff failed to address whether the amount of radionuclides reasonably expected to enter the

Hudson River from unplanned releases to groundwater during the license renewal period will
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impair the best usages of the Hudson River. Further, Department Staff did not address this .

argument and, therefore, failed to provide any rationale for reaching a conclusion in this
proceeding that is directly at odds with its prior assurances to the public regarding the absence of
public health and environmental impacts from Indian Point’s unplanned releases.

Riverkeeper also failed to address the issué of whether the amount of radionuclides at
issue in this proceeding has impaired, or reasonably could impair, the best usages of the Hudson
River. Mr. Gundersen’s analysis of this issue was summed up succinctly in his response to the
question: “What if any effect have radiological leaks from Indian Point had on the Hudson
River?”

The radiological leaks introduced deleterious substances into the river. That

according to BEIR, BEIR VII, any amount of radiation can cause a cancer. So, it

has introduced deleterious material into the river.

Hearing Tr. at 2814-2815 (Gundersen). Aside from being entirely circular in his reasoning, Mr.

Gundersen did not analyze the amount of radionuclides entering the Hudson River or whether
those.amounts could reasonably be said to impair the best usages of the Hudson River.'* His
ldirect and pre-filed testimony are similarly lacking in any analysis of the amount of
radionuclides entering the Hudson River from Indian Point’s unplanned discharges. See
Gundersen Pre-filed Testimony; at 12-15; Gundersen Pre-filed Rebuttal Testimony, at 13-16.
Moreover, on cross examination Mr. Gundersen admitted that he did not perform an assessment
of whether the amount of radionuclides entering the Hudson River could reasonably be expected

to result in an increase in human cancer or impacts to aquatic biota, and that he did not even read

" This position also underscores the failure to apply the reasonable assurances standard, as well as the failure to
apply the narrative best usages standard as written. The standard is not whether any amount of a substance
poses a risk of cancer. The standard is whether there is a reasonable assurance that the amount of the substance
released will not impair the water for its best usages. Neither Mr. Kolakowski nor Mr. Gundersen addressed
that question, Dr. Hoffman addressed it directly, and concluded that the unplanned releases have had no effect
on human health (i.e., via primary or secondary recreational activities) or aquatic biota — that is, no impairment
of the best usages of the Hudson River. See Hearing Tr. at 3104-3105 (Hoffman). ‘
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or review Dr. Hoffman’s testimony on that point. See, e.g., Hearing Tr. at 2891-2893, 2897,
2976 (Gundersen)."> Thus, Riverkeeper equally failed to address the actual best usages standard

at issue.

E. The Tribunal should reject Department Staff’s attempt to add yet another legal

argument found nowhere in the Notice of Denial for denying Entergy’s
Application,

As detailed in Entergy’s initial brief, in its witnesses’ pre-filed testimony, Department
Staff improperly attempted to advance reasons for its denial of Entergy’s Application found
nowhere in its Notice of Denial. Department Staff’s own witness admitted that his own
testimony included grounds for denial of Entergy’s Application that were not contained in and
not evaluated at the time of the Notice. This is contrary to basic due process guarantees before
this Tribunal and, consequently, those newly advanced theories should be stricken from the
record. '®

In its opening brief, Department Staff continues to advance arguments to support the
Notice that are found nowhere in the Notice, and are otherwise unsupported by fact or law, and
therefore should be rejected. For instance, Department Staff now argues —for the first time — that
the radionuclides at issue here are “industrial waste” and, therefore, their discharge is prohibited

by New York law. For a number of reasons, this late addition to Department Staff’s legal

3 Riverkeeper implies that Dr. Hoffman did not consider the exposure pathway associated with swimming in the
Hudson River as part of his analysis. However, Dr. Hoffman testified that all pathways are considered and
excluded if not present in the area under consideration. See Hearing Tr. at 3278 (Hoffman). Moreover, Dr.
Hoffman testified that “[f]or aquatic releases of radionuclides, such as strontium 90, the maximum exposures
occur from eating fish. If you had swimming, boating, et cetera, at that same location, they would add an
inconsequential amount to the exposures that you would get from fishing. So the fishing pathway gives you
the maximum indication of what the exposures would be.” Id

16 In Marter of William Haley, Applicant the Commissioner noted that: “An applicant is entitled to know the

grounds upon which its permit application is denied so that, if it seeks a hearing on the denial, it is able to
prepare its case including the identification and development of witnesses, the organization of documentary
evidence and the development of legal argument. In addition, Department staff needs to inform an applicant of
the specific grounds for denial to afford an applicant the opportunity to consider revisions to a project or
related mitigation measures....” DEC No. 1-4736-06627/00001, 2009 WL 2141501, at *3 (N.Y. Dept. Env.
Conserv. June 22, 2009).
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theories should be rejected. First, this position is found nowhere in the Notice of Denial. ‘
Accordingly, for the same reasons articulated in Entergy’s opening brief, this theory should be
stricken from the record. Second, characterizing the radionuclides at issue in this case as
“industrial waste” is not even relevant to the narrative WQS at issue here. Department Staff’s
Notice of Denial says that radionuclides are “deleterious substances” and subject to the narrative
standard regarding best usages quoted above. Nowhere does that standard use the words
“industrial waste,” a defined term in the Department’s WQS regulations. Its absence is
meaningful, because the term “industrial waste™ does appear in other narrative standards, in
particular the narrative standards for suspended, colloidal and settleable solids (“None from
sewage, industrial wastes or other wastes that will cause deposition or impair the waters for their
best usages.”) and oil and floating substances (“No residue attributable from sewage, industrial

wastes or other wastes, nor visible oil film nor globules of grease.””). 6 NYCRR §703.2

(emphasis added). Thus, Department Staff is advancing yet another argument completely
untethered from the Notice of Denial and the language of the WQS at issue here.

Finally, the state regulations regarding discharges of industrial waste do not contain an
absolute ban; rather, the definition of industrial waste itself notes that such discharge is
problematic only if it reasonably can be expected to lead to violations of WQS:

Industrial waste means any liquid, gaseous, solid or waste substance, or a

combination thereof, resulting from any process of industry, manufacturing, trade,

or business or from the development or recovery of any natural resources, that

may cause or might reasonably be expected to cause pollution of the waters of the
State in contravention of the standards adopted pursuant to [Article 17 of the

ECL].
6 NYCRR §700.1(26) (emphasis added). Thus, Department Staff’s position that the discharge of

“industrial waste” is prohibited under New York law is false, as Department Staff routinely

authorize such discharges to waters of the State. Moreover, even the definition of industrial

25
LIBA/2306566.3



waste confirms that the inquiry is not whether any industrial waste is discharged but whether the
discharge of such waste might “reasonably be expected” to result in a violation of WQS - i.e, in
quantities sufficient to violate WQS. As set forth above, the uncontroverted evidence in this case
is that Entergy’s unplanned releases have not violated any even potentially applicable WQS, and
there are reasonable assurances that any future releases will not violate such standards. Thus,
Department Staff’s latest attempt to revise the Notice of Denial and the Department’s own

regulations is both prohibited by Department precedent and lacking in merit.

F. DEC is not entitled to any deference on this issue.

- Department Staff ask this Tribunal to defer to its expertise with regard to the impact of
Indian Point’s radionuclides on the Hudson River. See DEC Staff Br. at 22 (“The Department
should be accorded deference in its decision making, including weighing and balancing of the
above facts, opinions, and circumstances in the context of applicable State water quality
standards.”). |

Department Staff’s position is legally untenable and factually absurd. First, as discussed
above, Départment Staff failed to apply the correct legal standards to Entergy’s Application.
Second, Department Staff did net offer the expertise of those Staff members who (a) not only
actually participated in and concurred with the Indian Point groundwater investigation and
remediation strategy, but also issued public notices confirming the absence of impairment, (b)
had expertise in radiological materials and their potential impacts on the environment, and (c)
concluded that Entergy’s unplanned releases had not violated Hudson River water quality
standards. Instead, Department Staff chose to rely on a witness who (i) by his own admission, is
unqualified in the area of radiological health and safety or the assessment of impacts associated
with radionuclides in the environment, (ii) did not participate in the Indian Point groundwater
investigation, and (iii) could not and did not perform an analysis of the impacts of unplanned
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releases on Hudson River fish because it was “outside [his] area of expertise.” ‘Hearing Tr. at .

2768 (Kolakowski).

“An administrative agency’s interpretation of the statute it is charged with implementing
is entitled to varying degrees of judicial deference depending upon the extent to which the
interpretation reliés upon the special competence the agency is presumed to have developed in its
administration of the statute.” Claim of Gruber, 89 N.Y.2d 225, 231 (1996) (emphasis added)
(quoting Matter of Rosen v. Public Employment Relations Bd., 72 N.Y.2d 42, 47 (1988); see also
Schneider v. Ambach, 135 A.D.2d 284, 290 (3rd Dept. 1988) (“An administrative agency seeking
to supﬁort a discriminatory regulation on the basis of considerations outside the scope of its
general statutory mandate and specialized knowledge is not entitled to the deference which
courts customarily give to agency determinations....”) (emphasis added). Simply put,

Department Staff’s conclusions do not rely on those staff members who were directly involved

and contributed to the groundwater investigation at Indian Point. Instead, Department Staff
knowingly put forth testimony ungrounded in relevant expertise and flatly contradicted by the
Department’s communications to thé public on this issue. See Entergy Ex. #46, 80. As this
Tribunal has already indicated, the absence of relevant expertise applied to the Department’s
position is a matter of the weight to be afforded Department Staff’s festimony. Not only should
Department Staff receive no deference under these circumstances, its testimony should be

afforded no weight at all.'”?

Indeed, if it were not for Entergy’s inclusion in the record of the Department’s Community Fact Sheets

documenting the Department’s independent findings associated with the Indian Point groundwater

investigation, this Tribunal would not have been aware of them at all, since Department Staff did not disclose

them to the Tribunal or the parties. ‘

27

LIBA/2306566.3



G. Riverkeeper’s argument that Department Staff should have proposed to deny the
WQC based on impacts to groundwater has no basis in law or fact, and should be

rejected.

Riverkeeper argues that, although Department Staff did not propose to deny the WQC
based on impacts to groundwater and is on record stating that the CWA does not permit
considerations of impacts to groundwater, the Tribunal should recommend denial of Entergy’s
Application on the basis of radiological contamination of the groundwater beneath Indian Point.
For multiple reasons, Riverkeeper’s arguments are both legally and factually flawed.'s

L. The CWA4, including Section 401, applies only to discharges to surface
waters.

Section 401 of the CWA requires applicants for federal licenses to provide a certification
from the State in which its “discharge” originates that “any such discharge will comply with the
applicable provisions of scctions {301, 302, 303, 306 and 307] of {the CWA}.” 33 U.S.C.

§ 1341(a)(1). The CWA defines the term “discharge” to include a “discharge of a pollutant, and
a discharge of pollutants.” 33 U.S.C. § 1362(16). In turn, the phrases “discharge of a pollutant”
and “discharges of pollutants” are defined to be:

any addition of any pollutant to navigable waters from any point source, {and] any

addition of any pollutant to the waters of the contiguous zone or the ocean from

any point source other than a vessel or other floating craft.

33 U.S.C. § 1362(12) (emphasis added). Thus, the certification required under § 401(a) of the

CWA is limited to a certification that releases of pollutants to navigable waters or waters of the

contiguous zone or ocean comply with the relevant sections of the CWA. The impacts to

'8 Most fundamentally, Riverkeeper’s arguments go beyond the issue for adjudication: “whether Department
Staff properly denied the WQC application based upon radiological considerations.” See Issues Ruling at 25-
27, 40. Department Staff did not, in fact, deny Entergy’s application on the basis of the concentration of
radionuclides in groundwater. The Notice of Denial does not address this topic, and Mr. Kolakowski
confirmed during cross examination that the scope of Department Staff’s inquiry was on the effect of
unplanned releases of radiological materials to groundwater on surface waters - /.e., the Hudson River. See
Hearing Tr. at 2759-2763 (Kolakowski). Thus, Riverkeeper's arguments should be rejected as beyond the
scope of this hearing.
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groundwater of a release from a facility are cofnpletely outside the scope of § 401’s certification
requirement.19 Accordingly, Riverkeeper’s argument falls under the plain language of § 401(a),
a fact that Department Staff plainly acknowledged in this proceeding. See DEC Staff Br. at 15,
17.

2. Riverkeeper's argument that § 401(d) permits the denial of Entergy’s

application on the basis of radiological contamination of groundwater is
equally misplaced.

As discussed above, § 401(d) of the CWA does not provide authority to states to deny a
WQC application. At most, § 401(d) authorizes states to condition a WQC to the extent
necessary to comply with, among other things, “any other appropriate requirement of State law.”
Thus, Riverkeeper’s reliance on § 401(d) as a basis for the denial of Entergy’s Application finds
no support in § 401(d).

Riverkeeper further argues that the U.S. Supreme Court decision in PUD authorizes
states to circumvent the limitations of the CWA, as established in Train, and the pre-emptive
effect of the AEA, and to regulate the unplanned releases of NRC-regulated materials into
groundwater pursuant to the state’s groundwater qualify standards. What Riverkeeper fails to
mention is that PUD neither (a) addressed the discharge of pollutants to groundwater, nor (b)
addressed the release of NRC-regulated materials into groundwater. Thus, PUD is not a license
to ignore the jurisdictional limits of the CWA to surface waters or to ignore the exclusive
authority of the NRC to regulate radionuclides under the AEA. Riverkeeper cites no relevant

authority to support its position that state groundwater quality standards can be applied to NRC-

regulated materials found in groundwater beneath NRC-regulated facilities. -

Moreover, the U.S Supreme Court held in Train that the definition of “pollutant” under the CWA does not
include materials regulated by the NRC under the AEA. This argument applies with equal force here, as the
phrase “discharge of a poilutant” necessarily is limited by the same definition of *“poliutant” provided by the
U.S. Supreme Court. Thus, even if the § 401(a) applied to groundwater — which it plainly does not — the
discharge of AEA materials to groundwater is also beyond the reach of the CWA pursuant to Train.
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3. The evidence presented by Riverkeeper demonstrates that the groundwater
beneath Indian Point meets the best use standard.

Even if the limits of the CWA did not preclude Riverkeeper’s argument, the evidence
adduced at trial provides no support for Riverkeeper’s position. Entergy’s groundwater
monitoring network consists of more than 250 different monitoring points. See Hearing Tr. élt
3917-3918 (Barvenik), Barvenik Prefiled at 5. Water samples collected from the substantial
majority of these locations contain radionuclides well below the maximum contaminant levels
(“MCLs”) that Riverkeeper purports apply here (i.e., 20,000 piC/1 for tritium and 8.0 piC/l for
strontium). See Riverkeeper Ex. #14, 19, 22. Thus, even if the MCLs applied to the
groundwater, there are multiple locations .that groundwater could be removed from beneath
Indian Point with concentrations below the MCLs.?

However, as discussed in Entergy’s initial brief, the MCLs do not apply to groundwater.
The MCLs established by EPA under the federal Safe Drinking Water Act (“SDWA”) apply to
“public water systems” at the point at which water “is delivered to” any user of that public water
system (i.e., at the tap). See Entergy Br. at pp. 44-45. The groundwater beneath Indian Point is
neither itself a public water system, nor is it delivered to any drinking water user and, therefore,
the MCLs do not apply to the groundwater as it resides beneath Indian Point. Thus,

Riverkeeper’s arguments fail as a matter of fact as well as law.'

2 Riverkeeper repeatedly alleges that Entergy has “refused” to employ groundwater extraction wells at Indian

Point. See, e.g., Rkp. Br. at 83, 88. This is simply not true — neither the NRC nor DEC have required
extraction wells. In collaboration with both DEC and NRC, Entergy has employed a remedial strategy of
monitored natural attenuation. There is no public health or environmental protection basis for requiring more,
as Dr. Hoffman testified that there are “zero” impacts associated with the unplanned releases at issue, See
Hearing Tr. 3104-3107 (Hoffman). To the extent extraction wells were required at Indian Point, no one has
contested Entergy’s conceptual plan to implement that remedial strategy.

2" Itis disputed that unplanned releases of radionuclides from Indian Point have not contaminated any drinking

water sources or any off-site groundwater. See Entergy Ex. #33, at viii, | 14; Entergy Ex. #34, at v-vi; Entergy
Ex. #38 at 1-1, Entergy Ex. #40 at 1-1; Entergy Ex. #446; Hearing Tr. at 3925-26 (Barvenik).
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CONCLUSION

In sum, both Congress’s decision to preclude the regulation of NRC-regulated
radiological materials from the scope of the CWA and the preemptive effect of the AEA clearly
prohibit Department Staff’s attempt to deny Entergy’s Application based upon the unplanned
releases of AEA-governed radiological materials. Further, even if DEC possessed authority to
regulate Indian Point’s radiological releases, which it does not, the evidence adduced at trial
demonstrates that Department Staff have repeatedly advanced rationales for its denial of
Entergy’s Application found nowhere in the Notice of Denial, in direct violation of applicable
precedent and fundamental notions of due process. Both Department Staff and Riverkeeper
claim that Entergy must predict the future with certainty in order to obtain a WQC, another
position directly contradicted by controlling precedent which both parties neglected to cite to this
Tribunal. They then argue that the discharge of any amount of deleterious substance to the
waters of the State is prohibited by New York law — a position flatly refuted by the Department’s
own regulations authorizing concentrations of these substances in State waters and its routine
authorization of such discharges around the state — even though the naﬁative WQS cited in the
Notice of Denial expressly requires an evaluation of whether the amount of deleterious
substances will impair the waters for its best usages. And to top it off, Department Staff
demands that this Tribunal defer to its decision making despite its multiple failures to apply the
law or the expertise of Staff with knowledge and experience in radiological matters, including
the Indian Point groundwater in&estigation.

The record demonstrates uncontrovertibly that the unplanned releases from Indian Point
have not posed a threat to public health, the environment or the best usages of the Hudson River,

and that there are reasonable assurances that any future unplanned releases will not impair such
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. usages. Entergy respectfully requests that the Tribunal rule conclusively and completely in

Entergy’s favor.
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