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ABSTRACT:

The Naval Nuclear Propulsion Program (NNPP), also known as the Naval Reactors Program, is a joint
United States (U.S.) Navy and Department of Energy (DOE) organization with responsibility for all
matters pertaining to naval nuclear propulsion from design through disposal (cradle-to-grave). The
NNPP’s mission is to provide the U.S. with safe, effective, and affordable naval nuclear propulsion
plants and to ensure their continued safe and reliable operation through lifetime support, research and
development, design, construction, specification, certification, testing, maintenance, and disposal.

This Draft Environmental Impact Statement (EIS) evaluates the potential environmental impacts
associated with recapitalizing the infrastructure needed to ensure the long-term capability of the
NNPP to support naval spent nuclear fuel handling for at least the next 40 years (i.e., the proposed
action). The NNPP is committed to manage naval spent nuclear fuel in a manner that is consistent
with the Department of Energy (DOE) Programmatic Spent Nuclear Fuel Management and Idaho
National Engineering Laboratory Environmental Restoration and Waste Management Programs Final
Environmental Impact Statement (DOE/EIS-0203-F) and to comply with the 1995 Settlement
Agreement, as amended in 2008, among the State of Idaho, the DOE, and the Navy concerning the
management of naval spent nuclear fuel.

Consistent with the Record of Decision for DOE/EIS-0203-F, naval spent nuclear fuel is shipped by
rail from shipyards and prototypes to the Expended Core Facility (ECF) on the Idaho National
Laboratory for processing. The proposed action is needed because significant upgrades are
necessary to the ECF infrastructure to continue safe and environmentally responsible naval spent
nuclear fuel handling until at least 2060.

To allow the NNPP to continue to unload, transfer, prepare, and package naval spent nuclear fuel for
disposal, three alternatives were identified and are evaluated in the Draft EIS:
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1. No Action Alternative — Maintain the naval spent nuclear fuel handling capabilities of ECF
by continuing to use the current ECF infrastructure while performing only preventative and
corrective maintenance.

2. Overhaul Alternative — Recapitalize the naval spent nuclear fuel handling capabilities of
ECF by overhauling ECF with major refurbishment projects for the ECF infrastructure and
water pools to keep the infrastructure and water pools in safe working order and provide
the needed long-term capabilities for transferring, preparing, and packaging naval spent
nuclear fuel.

3. New Facility Alternative — Recapitalize the naval spent nuclear fuel handling capabilities of
ECF by constructing and operating a new facility at one of two potential locations at the
Naval Reactors Facility (NRF).

This Draft EIS evaluates the environmental impacts (direct, indirect, and cumulative) that result from
recapitalizing the naval spent nuclear fuel handling capabilities. The EIS presents a comparison of
the environmental impacts from these alternatives. The impacts to human health and the
environment for all these alternatives would primarily be small. In this Draft EIS, the preferred
alternative to recapitalize naval spent nuclear fuel handing capabilities is to build a new facility (New
Facility Alternative) at Location 3/4.

SCOPING PROCESS:

The DOE published a Notice of Intent (NOI) to prepare an EIS for naval spent nuclear fuel handling
and examination recapitalization in 75 Fed. Reg. 42082 (July 20, 2010). The purpose of this NOI was
to announce the NNPP’s intent to prepare an EIS for the recapitalization of the infrastructure
supporting naval spent nuclear fuel handling and examination and to solicit comments on the scope of
the EIS.

During preparation of the Draft EIS, it was determined that the NNPP plan for a single EIS that
addressed the recapitalization of the infrastructure supporting both naval spent nuclear fuel handling
and examination was not feasible. When the EIS was initially scoped in 2010, the NNPP plans
showed the evaluation of alternatives for examination recapitalization being developed in parallel with
the development of the Draft EIS such that planning for the recapitalization of the examination
capabilities would closely follow planning for the recapitalization of the naval spent nuclear fuel
handling capabilities. However, due to fiscal restraints on the DOE budget, project schedules
changed such that the proposed action progressed further than evaluations for examination
recapitalization. The examination recapitalization evaluations have not developed at a pace sufficient
to conduct a proper NEPA evaluation concurrent with the proposed action. A final set of alternatives
for the examination recapitalization has not been established, and pre-conceptual design information
is not available upon which impacts can be evaluated. An amended NOI was published in 77 Fed.
Reg. 27448 (May 10, 2012). The purpose of the amended NOI was to announce the NNPP’s intent to
reduce the scope of the EIS to include only the recapitalization of naval spent nuclear fuel handling
capabilities in the proposed action. The NNPP has used the input received during both scoping
periods to prepare the Draft EIS.
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PUBLIC INVOLVEMENT:

A 45-day public comment period on this Draft EIS begins with the publication of the Environmental
Protection Agency Notice of Availability (NOA) in the Federal Register. Comments on this Draft EIS
must be received within 45 days of the publication of the Environmental Protection Agency NOA in the
Federal Register.

This Draft EIS is available on the ECF Recapitalization website at www.ecfrecapitalization.us. All
comments postmarked or received during the comment period will be considered in preparing the
Final EIS. NNPP will consider any comments postmarked after the comment period to the extent
practicable. The locations and times of the public hearings on the Draft EIS will be identified in the
Federal Register, the ECF Recapitalization website, and through other media, such as local
newspaper notices. In addition to the public hearings, comments on the Draft EIS can be submitted
via U.S. mail or e-mail as indicated below:

U.S. Mail:

Erik Anderson

Department of the Navy

Naval Sea Systems Command

1240 Isaac Hull Ave. SE

Stop 8036

Washington Navy Yard, DC 20376-8036

E-Mail:
ecfrecapitalization@unnpp.gov




DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling




DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

TABLE OF CONTENTS
Cover Sheet

LISt Of TabIES. .. e
LISt Of FIQUIES. ..o e

Acronyms.....

CONVEISION Calt. .o e e

VOLUME I: CHAPTERS 1 THROUGH 12

1.0 INTRODUGCTION. ..o aes
1.1 Background. .. ...
1.1.1  Overview of the Naval Nuclear Propulsion Program.....................

1.1.2 Naval Spent Nuclear FU€l..............ccoooiiiiiiii

1.1.3  Naval Spent Nuclear Fuel Handling and Management..................

114 NRFaAnNd ECF......o e

1.2 The Proposed Action: Recapitalize Naval Spent Nuclear Fuel Handling

Capabilities. ...
1.3 Purpose and Need for the Proposed Action..............cciiiiiiiiiiiiiiee e,
1.4 NEPA Regulatory Framework and Process. ...........c.ccoooviiiiiiiiiiiinenne.
1.5 Scope of the EIS.. ..o
1.5.1  SCOPING PrOCESS. .. .iiiiiiiii e

1.5.2 Application of the Sliding Scale...............cooiiiiiiiii,

1.5.3 Issues Outside the Scope of the EIS...........cccooiiiiiiiiin,

2.0 ALTERNATIVES . .. e eeaaaans

2.1 Alternatives for the Recapitalization of Naval Spent Nuclear Fuel Handling
Capabilities ..o

2.1.1  No Action Alternative.............oiiii i
2.1.2  Overhaul Aternative...........co.oviiiii e

2.1.3 New Facility Alternative ...
2.2 Alternatives Evaluated but Eliminated From Further Analysis....................
2.3 Timeline and Duration........ ..o
24 Baseline Operational Characteristics.............c.coiiiiiiiii .
2.5 Basis for ANalysSis.......ccooiniiiii
2.6 Comparison of Alternatives. ..........cc.ouiiiiii
2.6.1  Comparison of Environmental Impacts..................cccoeviiiinnn.n.

2.6.2 Comparison of COStS.......ccoiriiiiii i,

2.7 Preferred Alternative....... ..o
3.0 DESCRIPTION OF THE AFFECTED ENVIRONMENT .......coiiiiiiiiiiiieeeen
3.1 LaNd USe. .o i
3.2 Transportation. ...... ..o
3.3 Geology and SOIlS. .......ouee
3.3.1 L€ 7=To] [0 V250 PP

3.3.2 SIS e

3.3.3 GeologiC Hazards. ....... ..o

3.4 Water RESOUICES. ... e
3.4.1 Surface Water ReSOUICES. ........ouveiiiiiii e

3.411 Natural Water Features..............coooiiiiiiiiiii .

3.4.1.2  Surface Water Quality............ccooeiiiiiiiiiiieen



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

TABLE OF CONTENTS (cont.)

3.41.3 Wastewater.........oooiiii 3-29
3414  StormWater......c.ooiiiiiiii 3-35
3.41.5  Floodplains.........ccoiiiiiiiii e, 3-36
3.4.2 GroUuNAWALET ... 3-39
3.4.2.1 Local Hydrology........c.ouviiiiiiii e 3-39
3.4.2.2  Subsurface Water Quality............cocooiiiiiiiiiinin. 3-45
3.42.3 DrinkingWater........c.cooiiiiiiiii 3-64
3.4.24 WaterUseand Rights...........ccoooiiiiiiii 3-65
3.5 Ecological RESOUICES. ... ... 3-66
3.5.1 INL Environmental Conditions and Sensitive Areas...................... 3-66
3.5.2 INL Ecological Resource Management Objectives....................... 3-67
3.5.3 Vegetation. ... ..o 3-68
3.5.3.1 Plant Communities. ... 3-68
3.5.3.2 Invasive and Non-Native Plant Species........................ 3-72
3.5.3.3  Threatened, Endangered, and Sensitive Plant Species... 3-73
3.5.3.4  Ethnobotany...........ccooiiiiii 3-76
3.5.4 WIIAIFE . .o 3-78
3.5.41  Threatened, Endangered, and Sensitive Animal
SPECIES . .ttt 3-78
3.55 Wildlife of Cultural Importance..............ccoooeiiiiiiiii 3-86
3.5.6 AQUALIC RESOUICES. ...t 3-86
3.5.7 Ecological Risk Assessment. ..o 3-87
3.5.8  WIlAfire. . 3-88
3.6 AN QUATIEY . . 3-90
3.6.1 Meteorology and Climatology............cccooiiiiiiiiiiiiii e, 3-90
3.6.2 Air Quality Standards and Regulations..................c.cooiie, 3-91
3.6.2.1 Non-Radiological Air Emission Standards.................... 3-92
3.6.2.2 Greenhouse Gases and Climate Change.................... 3-99
3.6.2.3 Radiological and Hazardous Air Pollutant Emission
Standards..........coooieii 3-101
3.6.3 INL Non-Radiological Air Emissions................ccooviiiiiviiiiiiieeceeeee, 3-101
3.6.3.1 Criteria Pollutants.............ccooiiiiiii e 3-102
3.6.3.2 PO 3-105
3.6.3.3  Toxic Air Pollutants..............ccoiiiiiiie 3-108
3.6.3.4  Visibility, Deposition, and Ozone Screening at Federal
Class | Ar€as. ......ccoviiiiiiiiiii e 3-109
3.6.3.5 GHGEMISSIONS......iviiiiiiiiii e 3-110
3.64 NRF Non-Radiological Air Emissions.............ccvviiiiiiiiiiiennn, 3-111
3.6.4.1 Criteria and PSD Air Pollutants..................cooooeoiine. 3-111
3.6.4.2  Toxic Air Pollutants..............ccoiiiiiiie 3-114
3.6.4.3  Visibility, Deposition, and Ozone Screening at Federal
Class | Ar€as. ......ocovieiiiiiie e 3-116
3.6.44 GHGEMISSIONS......oviiiiiiiiiice e 3-117
3.6.5 INL Radiological Air EmISSIiONS..........ccoviiiiiiiiiiiiee e, 3-118
3.6.6 NRF Radiological Air EMISSIONS. ..........coiiiiiiiiiiiiiieeeen 3-122
3.7 N OIS ettt e 3-124
3.8 Cultural and Historic RESOUICES. ........c.iviuieiiiiiii e 3-126
3.8.1 Ethnographical RESOUrCeS. .........ooviiiiiiiiiii e, 3-126
3.8.2 Paleontological ReSOUrCeS. ..........couiiiiiiiiii e, 3-127



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

TABLE OF CONTENTS (cont.)

3.8.3 CUltUral RESOUICES. .. ouiie e, 3-127

3.9 Visual and SceniC RESOUICES. .........viiiiiiii e 3-131
1 200 1O RS To T[0T =T o 0] T o ][ P 3-133
3.10.1  Population and HOUSING...........ccoiiiiiii e, 3-133

3.10.2 Employment and INCOME...........cooiiiiiiiiii e 3-137

3.10.3 Community SErviCes.......coiiiiii i, 3-139

3.10.4  PUDIiC FINANCE. ... o 3-139

3.11  Energy Consumption and Site Utilities..............cocoiiiiin 3-141
3.12  Environmental JUSHICE. ... ..o 3-144
3.13 Public and Occupational Health and Safety...............c.coiiiin, 3-149
3.13.1  Non-Radiological Health and Safety..........................o, 3-149
3.13.1.1  Occupational Non-Radiological Health and Safety......... 3-149

3.13.1.2 Public Non-Radiological Health and Safety.................. 3-150

3.13.2 Radiological Health and Safety...............ccooii 3-150
3.13.2.1 Occupational Radiological Health and Safety............... 3-152

3.13.2.2 Public Radiological Health and Safety........................ 3-154

3.14  Waste Management. ... ..o 3-159
3.14.1  Non-Hazardous Solid Waste and Recyclable Material.................. 3-160

3.14.2 RCRA Hazardous Waste and TSCAWaste............ccocvvvvieininnnnn. 3-161

3.14.3  MLLW and/or TSCA MLLW. ... 3-162

B 4.4 LWV 3-163

3.14.5 High-Level Waste. ..o 3-164

3.15 Naval Spent Nuclear Fuel Management..............c.cccoiiiiiiiiiicic e 3-165
ENVIRONMENTAL IMPACTS OF THE PROPOSED ACTION......cccovviiiiiiiien. 4-1
4.1 LaNd USB. .o e 4-2
4.1.1  No Action Alternative............ooiiii i, 4-2

4.1.2 Overhaul Alternative............coooiiiii e, 4-2

4.1.3 New Facility Alternative. ... 4-4

4.2 Transportation IMpacts.........ccoviiii 4-7
4.21  No Action Alternative. ...... ..o 4-7

4.2.2 Overhaul Alternative............oooiiiii 4-7

4.2.3 New Facility Alternative. ... 4-11

4.3 Geology and SOilS.......cieiii 4-18
4.3.1 No Action Alternative........ ... 4-23

4.3.2 Overhaul Alternative............oooiiiiii 4-24

4.3.3 New Facility Alternative............coooiii 4-26

4.4 Water RESOUICES. ... . 4-31
441 No Action Alternative........ ... 4-32

4.4.2 Overhaul Alternative. ... ... 4-33

4.4.3 New Facility Alternative...........cooooiiii 4-41

4.5 Ecological RESOUICES. .........ouiii e 4-52
451 No Action Alternative........ ..o 4-55

4.5.2 Overhaul Alternative. ..o 4-55

4.5.3 New Facility Alternative. ..., 4-62

4.6 AT QUATIEY .. 4-72
4.6.1 Non-Radiological Air Emissions and Impacts.............................. 4-72

4.6.1.1 Modeling and Analyses ...........cccooviiiiiiiiiiiii, 4-73

4.6.1.2  Other Air Quality-Related Parameters......................... 4-75



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

4.7

4.8

4.9

4.10

4.11

4.12

4.13

4.14

4.15

TABLE OF CONTENTS (cont.)

4.6.1.3 No Action Alternative............coooiiiiiiii
4.6.1.4  Overhaul Alternative.............cocooviiiiiiiie,
4.6.1.5 New Facility Alternative.................coooiiiiinnnn,
4.6.2 Radiological Air Emissions and Impacts.................coooiiiiiin
4.6.2.1 No Action Alternative...........c.ooiiiiii
4.6.2.2 Overhaul Alternative.............coooiiiiiiiii,
4.6.2.3 New Facility Alternative.................coooiiiiiiiin
N OIS . et
4.71 No Action Alternative...........coooii i
4.7.2 Overhaul Alternative............oooiiiiiii e,
4.7.3 New Facility Alternative..............ccooiiiii .
Cultural and Historic RESOUICES..........coviviiiiiiiiiiie e,
4.8.1 No Action Alternative.............ooiiiiii
48.2 Overhaul Alternative............oooiiiiiii e,
4.8.3 New Facility Alternative............c.ooiiiiii e,
Visual and Scenic IMpacts..........cooviiiiiii s
4.9.1 No Action Alternative.............oooiiii
4.9.2 Overhaul Alternative. ...,
49.3 New Facility Alternative............c.oooiiiiiiii e,
RS To T (o 7= oo o o 1o
4.10.1  No Action Alternative. ..o
4.10.2 Overhaul Alternative. ..o
4.10.3 New Facility Alternative...............coooiiiiiii
Energy Consumption, Site Utilities, and Security Infrastructure.................
4.11.1 No Action Alternative...........coooii i
4.11.2 Overhaul Alternative. ...
4.11.3 New Facility Alternative...............coooiiii i,
Environmental JUStICE. ... ..o
4.12.1  Minority and Low-Income Populations...............c.cooooiiiiiiiiinns
4.12.2 Disproportionately High and Adverse Human Health or
Environmental Effects...........cooiii
Public and Occupational Health and Safety Impacts.............................
4.13.1 Non-Radiological Health and Safety Impacts...........................
4.13.1.1  No Action Alternative............ccoooiiiiiiiiiiiiees
4.13.1.2 Overhaul Alternative.............cccoiiiiiiiiiiiiiieen.
4.13.1.3 New Facility Alternative.............cccooiiiiiiiiin.
4.13.2 Radiological Health and Safety Impacts........................ol.
4.13.2.1 Radiation Exposures from Routine Naval Spent
Nuclear Fuel Handling Operations...........................
4.13.2.1.1  No Action Alternative..........................
4.13.2.1.2 Overhaul Alternative...........................
4.13.2.1.3 New Facility Alternative.......................
4.13.2.2 Hypothetical Accident and IDA Scenario Radiation
EXPOSUIES. ...t
Waste Management. .. ... ..o
4.14.1 No Action Alternative...........cooiiii
4.14.2  Overhaul Alternative........ ..o,
4.14.3 New Facility Alternative ...,
Naval Spent Nuclear Fuel Management...............cooooiiiiiiiiine,

4-76

4-76

4-79

4-99
4-100
4-100
4-102
4-105
4-105
4-105
4-106
4-108
4-110
4-110
4-110
4-112
4-112
4-112
4-113
4-115
4-116
4-116
4-119
4-124
4-124
4-124
4-126
4-134
4-134

4-135
4-137
4-137
4-138
4-138
4-140
4-143

4-144
4-145
4-146
4-149

4-153
4-161
4-162
4-162
4-166
4-169



5.0

6.0

7.0

DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

TABLE OF CONTENTS (cont.)

4.15.1  No Action Alternative. ...
4.15.2 Overhaul Alternative...........c.ooiiiiiiii e
4.15.3 New Facility Alternative..............coooiiiiiiii
4.16 Unavoidable Adverse Impacts..........coooiiiiiiiii
4.16.1  Land UsSe.....ouoiiiiiii
4.16.2  Transportation..........ccoeiriiiiiii
4.16.3 Geology and Soil RESOUICES.........ccovviiiiiiiiiic e
4.16.4 Water RESOUMCES. .. .ouvieii i
4.16.5 Ecological RESOUICES. .........cciuiuiiiiiiiii e,
4.16.6  AIr RESOUICES. .. ..t e
4 AB.7  NOISE. et
4.16.8  Cultural and Historic RESOUICeS...........cc.oviiiiiiiiiiiiiiicieieens
4.16.9  Visual and SceniC Resources. ..........cocoviiiiiiiiiiiiiiiiiina
4.16.10  SOCIOBCONOMUCS. ... uuuieneneee ettt e et eee e
4.16.11 Energy Consumption, Site Ultilities, and Security Infrastructure....
4.16.12 Environmental Justice. ...
4.16.13 Public and Occupational Health and Safety.............................
4.16.14 Waste Management..........ocouiuinieiiiie e
4.16.15 Naval Spent Nuclear Fuel Management...................oooiiiinnnes
417 Relationship Between Short-Term Uses of the Environment and Long-
Term ProdUCHIVILY ......coiiei e
4.18 Irreversible and Irretrievable Commitment of Resources.........................
4181 Land .o
4.18.2  MaterialS........ouiniii
418.3  Water o
4184  ENEIQY .o
CUMULATIVE IMP A C T S ettt e e e
5.1 MeEthOdOIOY . .. ...
511 Past and Present Actions at INL.............cooiiiiiiii,
5.1.2 Reasonably Foreseeable Future Actions.................c.oooiene .
5.2 Resource Area Evaluations. ...
5.2.1 Transportation. ... ...
5.2.2 Geology and SOils........cooeiiiii
5.2.3 Water RESOUICES. .. ...
5.2.4 Ecological RESOUICES. ........cooiiiiiiiii i,
5.2.5 AIF QUATIEY. ..
5.2.6 Cultural and Historic Resources..........c.coooviiiiiiiiiiinninnn,
5.2.7 SOCIOECONOMICS. .. vt
528 Energy Consumption, Site Ultilities, and Security Infrastructure...
5.2.9 Public and Occupational Health and Safety............................
5.2.10  Waste Management...........o.ouiiiiiiiii
5.2.11  Decontamination and Decommissioning...............cccceeievennnnn
5.3 SUIMIMIANY .
POTENTIAL MITIGATION MEASURES. ...
ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS..............
71 Radiological Air Emissions Sampling and Analysis Plan........................

4-169
4-170
4-170
4-172
4-172
4-172
4-173
4-173
4-173
4-174
4-174
4-174
4-174
4-174
4-174
4-175
4-175
4-175
4-175

4-176
4-177
4-177
4-177
4-177
4-177

! (INCINO'ICDCINO'IO'ICNCN
OO WWW_2ONNOONN=- -

_e A A A A A



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

TABLE OF CONTENTS (cont.)

7.2 Non-Radiological Air Emissions Sampling and Analysis Plan................. 7-3
7.3 Liquid Effluent Monitoring........ ..o 7-4
7.4 Groundwater Monitoring..........ccoooiiii i 7-4
7.5 Drinking Water........oiii i 7-5
7.6 Soil and Vegetation Monitoring............o.oiiiiiiiii e, 7-5
8.0 REFERENCES. ... o e 8-1
9.0 LIST OF PREPARERS AND CONTRIBUTORS.........ciiiiiiiiiiiiieeeeeee 9-1
10.0  DISTRIBUTION. ...ttt et 10-1
101 United States (U.S.) Department of the Navy and U.S. Department of
Energy Officials. ......cconiiii 10-1
10.2 Federal Officials and Agencies Other Than the U.S. Department of the
Navy and U.S. Department of ENergy...........cocoooiiiiiiiiiiiiiiiiieeen, 10-2
10.3 State Officials and AQENCIES.........c.iuiuiiiiii e 10-3
10.4 Local OffiCials. .......cuoeie 10-5
10.5 Tribes and Tribal Organizations..............ooiiiiiiii e 10-6
10.6 Organizations (Other Than Tribes and Tribal Organizations).................. 10-7
10.7 Libraries and Public Reading Rooms.............cooiiiiiiiciic e, 10-8
10.8 General Distribution........ ..o 10-9
1.0 N D X 11-1
12.0  GLOS S ARY .ot 12-1

VOLUME II: APPENDICES

APPENDIX A PUBLIC SCOPING. ... ottt e aeens A-1
A1 Background and SUMMaArY.........cooiuiiiiii e e A-1
A.2 Initial Public Scoping Comments and Responses............cccooeviiiiinnnnn. A-3
A3 Public Comments on the Amended NOI and Responses........................ A-129
APPENDIX B CONSULTATION AND COORDINATION LETTERS.........cociviiiiiiiieen. B-1
B.1 Threatened and Endangered Species Consultation............................... B-1
B.2 National Historic Preservation Act Consultation.....................c.coiiini. B-13
B.3 Tribal Government Consultation.............coooiiiiiii e, B-29
B.4 Other Coordination....... ..o B-67
APPENDIX C APPLICABLE LAWS, REGULATIONS, AND REQUIREMENTS................. C-1
C.1 INErOAUCTHION. ... C1
C.2 Applicable Federal Laws and Regulations..................cooooiiiiiiinninn, C-1
C.3 Applicable Executive Orders..........couiuiiiiiiiiee e C-6
C4 Potentially Applicable DOE Regulations and Orders...................... C-7
C.5 State Environmental Laws, Regulations, and Agreements...................... C-8

C.6 Emergency Management and Response Laws, Regulations, and
EXECULIVE OFders. ... .o e C-10
C.6.1 Federal Emergency Management and Response Laws............. C-10

Vi



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

TABLE OF CONTENTS (cont.)

C.6.2 Federal Emergency Management and Response Regulations.... C-11
C.7 Applicable Permitting and Approval Requirements........................ C-11
APPENDIX D SUMMARY OF CULTURAL RESOURCE INVESTIGATIONS.................... D-1
D.1 INtrOdUCHION. ... . e D-1
D.2 Background and Objectives..........cooooiiiiiii D-1
APPENDIX E AIR QUALITY ANALYSIS FOR NON-RADIOLOGICAL POLLUTANTS........ E-1
E.1 INtrOdUCHION. ... e E-1
E.2 Source Term Development..........c.oooiiiiiiiii E-2
E.2A1 Source Terms for Emissions from INL Facilities....................... E-2
E.2.2 Source Terms for ECF and Evaluated Alternatives.................. E-10
E.2.2.1 ECF Baseline Source Terms ..........cccocvvviininnnnn. E-10
E.2.2.2 No Action Alternative Source Terms..................... E-12
E.2.2.3 Overhaul Alternative Source Terms...................... E-13
E.2.24 New Facility Alternative Source Terms................... E-13
E.3 AERMOD ProtOCOL. ... ..t E-28
E.3.1 Meteorological Data.............cccooiiiiii E-28
E.3.2 AERMOD MOdEliNg......cuieeiiieeee e E-31
E.3.2.1 Receptor Locations...........ccoooviiiiiiiiiiie, E-31
E.3.2.2 Source Characterization...............cccooiiiiiiinnnn. E-32
E.3.2.3 Dispersion Modeling...........cooooviiiiiiiii E-35
E.4 Far Field Federal Class | Screening Assessment and VISCREEN
Modeling ProtoCol......... ... E-40
E.4.1 FLAG Methodology.........coviiniiiii e E-41
E.4.2 Q/D Screening Assessment for Far Field Federal Class | Areas E-42
E.4.3 VISCREEN Modeling Protocol............cccoviiiiiiiiiiiee, E-44
E.5 CALPUFF ProtoCOL. ..o E-48
APPENDIX F EVALUATION OF ROUTINE NAVAL SPENT NUCLEAR FUEL HANDLING
OPERATIONS AND HYPOTHETICAL ACCIDENT CONDITIONS.............. F-1
F.1 INtrOdUCHION. ... F-1
F.2 Radiation and Human Health.............coi F-2
F.2.1 Nature of Radiation..............cooiiiiiii e F-3
F.2.2 Radiation Measuring Units...........c.coooiiiiiiiiee F-3
F.2.3 Radiation Dose Definitions. ..........coooviiiiiiii e F-4
F.2.4 Radiation Exposure Limits............cooiiiiiiiii i, F-5
F.2.5 Evaluation of Health Effects from Radiation Exposure............... F-5
F.2.6 Perspective on Calculations of Cancer and Risk...................... F-7
F.3 Analysis Methods for Evaluation of Radiation Exposure......................... F-9
F.3.1 Radiation Exposures to be Calculated..........................oonl. F-9
F.3.2 Computer Programs..........cocoiiiiiiiiii e F-14
F.3.2.1 GENIL . F-14
F.3.2.2 RSAC-T7 . F-14
F.3.3 Input Data for Airborne Calculations...............cccoooiiiiiiiiininn. F-14
F.3.3.1 Population Data...........cccooiiiiiiii e, F-15
F.3.3.2 Meteorological Data...................coooiiiin . F-15
F.3.3.3 Inhalation Data............coooiiiiiii F-16
F.3.3.4 Ground Surface Exposure Data........................... F-17

Vii



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

TABLE OF CONTENTS (cont.)

F.3.3.5 Ingestion Data..........c.cooiiiiiii F-17
F.3.3.6 Summary of Airborne Inputs...............coooiiiinn. F-18
F.3.4 Input Data for Waterborne Calculations.......................c.ol F-19
F.4 Analysis of Routine Naval Spent Nuclear Fuel Handling Operations......... F-20
F.4.1 Radiological Emissions from Routine Naval Spent Nuclear Fuel
OPEratioNS. .. e F-21
F.4.2 Radiation Exposure from Routine Naval Spent Nuclear Fuel
OPEratiONS. ... F-23
F.5 Hypothetical Accident Scenario Analysis............cocoiiiiiiiiiiiiiiiiien, F-24
F.5.1 INtrOdUCHION. ... F-25
F.5.2 Accident Selection...........oooiii i F-26
F.5.3 Radiological Accident Source Term Development................... F-27
F.54 Hypothetical Accident Scenarios and Results......................... F-30
F.5.4.1 HEPA Filter Fire........coooiii e F-30
F.5.4.2 STC Drop or Tip-OVer......c.cocoiiiiiiiiiiiiceeen, F-32
F.5.4.3 Airplane Crash into the Water Pool....................... F-34
F.5.4.4 Drained Water Pool............cooiiiiiiiiiien, F-36
F.5.4.5 Hydrogen Detonation in the Water Pool................. F-40
F.5.4.6 Mechanical Damage to Naval Spent Nuclear Fuel in
the Water Pool...........ccooiiiii F-42
F.5.4.7 Inter-Facility Transport Accident........................... F-44
F.5.4.8 Inadvertent Fuel Cutting in the Water Pool............. F-45
F.5.4.9 Inadvertent Criticality in the Water Pool.................. F-47
F.54.10 SBTC DroporTip-Over........cccvviiiiiiiiiiiiiienenn, F-50
F.5.4.11  Windborne Projectile into the SBTC..................... F-51
F.5.4.12  Minor Water Pool LeakK................coiiiiiiiiiinnn. F-53
F.5.5 Hypothetical Accident Evaluations Summary.......................... F-56
F.5.6 Evaluation of Impacted Area............ccooiiiiiiiiii, F-61
F.6 Emergency Preparedness and Mitigative Measures.............................. F-62
F.6.1 Emergency Preparedness..........coiiiiiiiiiiiiiiie F-62
F.6.2 Mitigative Measures............cooviiiiiiii e F-63
F.7 Analysis of Uncertainties. ....... ... F-64
F.7.1 Event Probabilities. ... F-65
F.7.2 Release of Radioactive Material or Radiation (Source Term)...... F-66
F.7.3 Radiation Exposure to Humans...............ooooiiiiiiiiii . F-67
F.7.4 Conversion of Radiation Exposure to Health Effects................ F-69
F.7.5 Summary of Uncertainties............cooooiiiii F-71
F.8 Updated Modeling Methodology.........ccooiniiiiiiii e, F-71

viii



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

LIST OF TABLES
Current Operational CharacteristiCs. ...........ooiiiiiii e
Comparison of Environmental Impacts for the Project Alternatives.......................
Cost of the Proposed ACHON. ......c.oiiiii e
Annual Average Daily Traffic on Routes in the Vicinity of INL...............ccccoiiiien,
Average Annual Waste Shipments from NRF...............o .
INL BOITOW SOUICES. .. .ttt ettt et ettt e et e e e ans
Concentrations of Radionuclides in NRF Soil............cooiiiiiiiiii,
Effluent Water Quality Analytical Results for the NRF IWD................ccooiiiiinne.
Radiological Liquid Effluent Parameters for the NRF IWD.........................ol
Effluent Water Quality Analytical Results for NRF Retired Sewage Lagoons..........
Purgeable Organic Compounds in USGS Wells Sampled in 2010........................
Well Groups Used in Groundwater Monitoring Analysis..............ccoiiiiiiiiiiiin,
Comparison of MCL and Background Groundwater Concentrations to Individual
WEells @and WEll GroUPS. ... ..ueeieieieee et aeeas
Occurrence of Organic Compounds in NRF-6 From 2006 to 2011.......................
Comparison of MCL and NRF Background Groundwater Concentrations to
Individual Wells and Well Groups Over TIMe.........ooviiiiiiiiiiiieeeeieereieee e
NOXIOUS Weeds ON INL. ... e
Status of Rare Vascular Plant Species and Occurrence on INL...........................
Plant Species of Ethnobotanical Importance Identified at NRF............................

Status of Threatened, Endangered, and Special Status Animal Species and

Potential for Occurrence on INL....... ...
Comparison of Metal Concentrations in IWD and Retired Sewage Lagoons to
Background Concentrations .............ououiiiiiiii e
N A A S ...
Criteria Air Pollutant Descriptions and Health Effects..........................cl
Classification of PSD Ar€as. .......c.cieiiiiiiii i
Maximum Allowable PSD Increments...........ccooiiiiiiiiiiiii e
Significance Levels for Non-Radiological Pollutants.....................cooiin,
PM;, Concentrations at Off-Site Monitoring Locations..................ccocooiiiiinnn.
INL Criteria and PSD Pollutant EmISSIiONS...........c.ccoiiiiiiiiiiiiiiceeecee e
Predicted Maximum Criteria Air Pollutant Concentrations at Public Receptor
Locations for INL Facilities. ..........oouiii e
PSD Increment Consumption at Class Il Areas at INL..................coooiiiiinnnn.
PSD Increment Consumption at Class | Areas by INL Sources..................cc......
INL TOXIC EMISSIONS. ... .t
INL Toxic Air Pollutant Concentrations and Limits.................coooiiiiiiiiiins
INL Visibility Impacts at Near Field Areas of Craters of the Moon National
MONUMIENT. L. e
INL GHG EMiUSSIONS. .. e ettt e e e et ae e

Five-Year Maximum Criteria and PSD Air Pollutant Emissions for NRF and ECF...

Predicted Maximum Criteria Air Pollutant Concentrations at INL Public Receptor

Locations for the ECF . ... .o e e,

Predicted Maximum PSD Increment Consumption at INL Class Il Areas and the

Near Field Class | Area forthe ECF .. ......ooine i e e
Five-Year Maximum Toxic Air Emissions for NRF and ECF...............ccooviiiviiinn..
ECF Toxic Air Pollutant Concentrations and LimitS..........ccoooiriiiiiii ..

3-79

3-88
3-93
3-93
3-95
3-96
3-98
3-102
3-103

3-104
3-106
3-107
3-108
3-109

3-110
3-111
3-112

3-113
3-113

3-115
3-116



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

LIST OF TABLES (cont.)

3.6-20 ECF Visibility Impacts at Near Field Areas Craters of the Moon National

MONUMIENT . <. e 3-117
3.6-21  NRF GHG EMISSIONS. . ...cuiitiiiee et 3-117
3.6-22 Total Curies Released From INL Facilities in 2009............cccooiiiiiiiiiiiien, 3-120
3.6-23 Radiological Air Emissions for ECF and NRF.............coiiie, 3-123
3.10-1  Population of INL Region of Influence and Idaho: 1990-2010................ccoeivennn.n. 3-134
3.10-2 ROI 2010 Housing CharacteristiCs...........cooviiiiii e, 3-136
3.10-3 Historical Trends in ROI Labor FOrce.........c.ooviiiiiiiiiiiiee e 3-137
3.10-4 Historical Trends in ROI Employment. ... 3-137
3.10-5 Historical Trends in ROl Unemployment Rates..............cccoooiiiiiiiiiiiiii e 3-138
3.10-6  Fiscal Impacts of INL - Taxes Paid to the State of Idaho in 2009.......................... 3-140
3.12-1  Minority and Low-Income Population Within the 80.5-kilometer (50-mile) Radius
Of N R L e 3-147
3.12-2 2010 Minority Populations Withinthe ROI............ooiiii 3-147
3.12-3 2010 Low-Income Populations. ... ..o 3-148
3.12-4 2010 Median Household INCoMe...........oiiiii e 3-148
3.13-1  Sources of Radiation Exposure and Contributions to U.S. Average Individual
Radiation DOSE. ... .o 3-151
3.13-2 Comparison of Radiation Exposure of Naval Spent Nuclear Fuel Handling Workers
t0 U.S. POpUIatioNS. ... 3-154
3.13-3 Health Effects to INL MEI from INL Releases..........c.coooiiiiiiiiiiiieee, 3-155
3.13-4 Health Effects to Population From INL Radiological Releases............................ 3-156
3.13-5 Health Effects to NRF MOI From 2009 NRF and ECF Releases......................... 3-157
3.13-6  Health Effects to Population From 2009 NRF and ECF Releases........................ 3-158
3.14-1  Waste Streams and Definitions............coooiiiiii i 3-160
3.14-2  Average Generation of Non-Hazardous Solid Waste and Recyclable Material........ 3-161
3.14-3 Average Generation of RCRA Hazardous Waste.............c.ccoooiiiiiiiiiiicneenn, 3-162
3.14-4 Average Generation of TSCAWaASe........ooiuiiiiiiii e 3-162
3.14-5 Average Generation of MLLW and TSCAMLLW .......coiiiiiiiieea 3-162
3.14-6  Average Generation of LLW ... .. ..o 3-164
3.15-1 INL Inventory of Spent Nuclear FU€l..............cooiiiiiiii i, 3-165
4.2-1  Truck Shipments of Construction Materials for the New Facility Alternative............ 4-14
4.3-1 Definition of Natural Phenomenon Hazard Performance Categories..................... 4-20
4.3-2 Definition of Seismic Design Categories...........ccviiiiiiiiii 4-21
4.3-3  Definition of Limit States.........ccooiiiii 4-22
4.3-4 Equivalency of Performance and Seismic Design Categories.................cccceiunie 4-23
4.3-5 Volume of Excavated Materials for the Construction Period of the New Facility
A EINAtIVE. e 4-27
4.3-6  Borrow Material Requirements for the Construction Period of the New Facility
AR EINAtIVE. e 4-27
4.4-1 Sanitary Wastewater Discharge During the Refurbishment Period of the Overhaul
ANV, ... 4-35
4.4-2 Water Use for the Refurbishment Period of the Overhaul Alternative.................... 4-37
4.4-3 Sanitary Wastewater Discharge for the Post-Refurbishment Operational Period of
the Overhaul AREINAtiVE. ...... ..o 4-39
4.4-4 Water Use for the Post-Refurbishment Operational Period of the Overhaul
A EINAtIVE. e 4-41
4.4-5 Discharge to the IWD for the Construction Period of the New Facility Alternative.... 4-43
4.4-6 Water Use for Construction Period of the New Facility Alternative........................ 4-45



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

LIST OF TABLES (cont.)

4.4-7 Discharge to the IWD for the Transition Period of the New Facility Alternative........ 4-48
4.4-8 Sanitary Wastewater Discharge for the Transition Period of the New Facility

AR EINAtIVE. e 4-49
4.4-9 Water Use for the Transition Period of the New Facility Alternative...................... 4-50
4.5-1 Land Disturbance Impacts to Plant Communities from Refurbishment Period of the

Overhaul AREINAtIVE. ... e 4-57
4.5-2 Land Disturbance Impacts to Plant Communities from Construction Period of the

New Facility Alternative....... ... 4-65
4.6-1 Maximum Predicted Criteria Pollutant Concentrations at INL Receptor Locations

for the Construction Period of the New Facility Alternative................................. 4-81
4.6-2 Maximum Predicted Toxic Pollutant Concentrations at INL Receptor Locations

During the Construction Period of the New Facility Alternative............................ 4-82
4.6-3 PSD Increment Consumption at Federal Class | and Class Il Areas for the

Construction Period of the New Facility Alternative.....................ocool. 4-86
4.6-4 Visibility Impacts at Craters of the Moon National Monument Near Field Areas

From the Construction Period of the New Facility Alternative.............................. 4-89
4.6-5 Maximum Predicted Criteria Pollutant Concentrations at INL Receptor Locations

During the Transition Period of the New Facility Alternative................................ 4-92
4.6-6 Maximum Predicted Toxic Pollutant Concentrations at INL Receptor Locations

During the Transition Period of the New Facility Alternative................................ 4-93
4.6-7 PSD Increment Consumption at Federal Class | and Class Il Areas for the

Transition Period of the New Facility Alternative.................c.cooi, 4-95
4.6-8 Visibility Impacts at Near Field Areas of Craters of the Moon National Monument

During the Transition Period of the New Facility Alternative................................ 4-98

4.6-9 Radiological Air Emissions for Routine Naval Spent Nuclear Fuel Handling
Operations During the Post-Refurbishment Operational Period of the Overhaul

AR EINAtIVE. e 4-101
4.6-10 Radiological Air Emissions for Routine Naval Spent Nuclear Fuel Handling

Operations During the Transition Period of the New Facility Alternative................ 4-103
4.10-1  Socioeconomic Impacts for the Refurbishment Period of the Overhaul

AR EINAtIVE. e 4-117
4.10-2 Socioeconomic Impacts for the Post-Refurbishment Operational Period of the

Overhaul ARREINAtIVE. ... e 4-118
4.10-3 Socioeconomic Impacts for the Construction Period of the New Facility

ANV, ... e 4-120
4.10-4 Socioeconomic Impacts for the Transition Period of the New Facility Alternative..... 4-121
4.10-5 Socioeconomic Impacts for the New Facility Operational Period.......................... 4-122
4.12-1  Minority Population Within the 80.5-Kilometer (50-Mile) Radius of NRF................. 4-135
4.13-1  Annual Industrial Safety Impacts for the Refurbishment Period of the Overhaul

ANV, ... e 4-139
4.13-2 Annual Industrial Safety Impacts for Post-Refurbishment Operational Period of the

Overhaul ARREINAtIVE. ... e 4-140
4.13-3 Projection of Annual Industrial Safety Impacts for the Construction Period of the

New Facility Alternative...... ... 4-141
4.13-4 Projection of Annual Industrial Safety Impacts for the Transition Period of the New

Facility AErnative. ... 4-142
4.13-5 Projection of Annual Industrial Safety Impacts for the Operational Period of the

New Facility Alternative. ... ... 4-143

Xi



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

LIST OF TABLES (cont.)

4.13-6 Annual Health Effects for Routine Naval Spent Nuclear Fuel Handling Operations

During the Post-Refurbishment Period of the Overhaul Alternative....................... 4-148
4.13-7 Annual Health Effects for Routine Naval Spent Nuclear Fuel Handling Operations
During the Transition Period of the New Facility Alternative................................ 4-151
4.13-8 Impact on Individuals from Hypothetical Naval Spent Nuclear Fuel Handling
ACCIAENT SCENANIOS. ... et 4-157
4.13-9 General Population Impacts from Hypothetical Naval Spent Nuclear Fuel Handling
ACCIAENT SCENANIOS. .. ..ttt e 4-158
5.1-1 Reasonably Foreseeable Future Actionsonthe INL................coooiiiiiiiinnn 5-3
5.2-1  Water Withdrawals for the Proposed Action and Reasonably Foreseeable Future
o 1o 3 5-8
5.2-2  Ecological Resource Impacts for the Proposed Action and Reasonably
Foreseeable Future ACLIONS ..........oiiiii e 5-10
5.2-3 Impacts to the Maximally Exposed Off-Site Individual for the Proposed Action and
Reasonably Foreseeable Future ACIONS....... ..o 5-14
5.2-4 Impacts to the Populations for the Proposed Action and Reasonably Foreseeable
FULUFE ACHIONS. ... e 5-15
7.0-1  Environmental Inspections and Visits of the NRF Site..................cocoiiiinis 7-2
7.1-1  Radiological Air Emissions Sampling MatriX.............cccooiiiiiiiiieen 7-3
7.2-1  Non-Radiological Air Emission Sampling MatriX..................coooiiiiiicn . 7-4
A-1 Comments Received on Scope of the EIS............oooi A-2
A-2 Comments Received on the Amended NOI.............oooiiii e, A-2
C-1 DOE Orders and Directives Potentially Applicable to the Proposed Action............. C-8
C-2 Potentially Applicable State Environmental Laws, Regulations, and Tribal
AT BIMIEINES . ... C-9
C-3 New Permits, Permit Modifications, or Approvals for the New Facility Alternative.... C-12
D-1 Summary of Cultural Resource Surveys and Investigations................................ D-3
E.2-1  Toxic Air Pollutants. ... E-3
E.2-2 Emission Factors for Boilers, EDGs, and Miscellaneous Fuel Combustion Sources. E-4
E.2-3 Annual Fuel Use for INL Air Pollutant Sources..............ccoooiviiiiiiiiiiies E-6
E.2-4 Annual Hours of Operation for INL Air Pollutant Sources.............ccccoooviiiiiiin.l. E-7
E.2-5 Sums of INL Boiler, Large Diesel Engine, and EDG Emissions........................... E-8
E.2-6 Sums of INL Miscellaneous Fuel Combustion Emissions and Sum of all Source
Emissions for INL Facilities ... E-9
E.2-7 Estimated Boiler Emissions for ECF............cooiiiiiiii e, E-11
E.2-8 Estimated EDG Emissions for ECF........ ... E-12
E.2-9 Activity Parameters for Earth-Moving Activities During the Construction Period of
the New Facility Alternative ... E-14
E.2-10 PM,, and PM, s Emission Factors for Earth-Moving Activities During the
Construction Period of the New Facility Alternative.....................ooool E-14
E.2-11  Annual PMy, and PM, s Emissions from Earth-Moving Activities During the
Construction Period of the New Facility Alternative..................c.cooiin, E-14
E.2-12 Annual PM;, and PM, 5 Emissions from Wind Erosion of Bare Ground During the
Construction Period of the New Facility Alternative.....................ocool E-15
E.2-13 Material Throughputs for Concrete Batch Plant and Stone-Crushing Operations for
the Construction Period of the New Facility Alternative.....................coooini, E-15
E.2-14 Emission Factors for Concrete Batch Plant and Stone-Crushing Operations During
the Construction Period of the New Facility Alternative......................... E-16

Xii



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

LIST OF TABLES (cont.)

E.2-15 Annual PM;, and PM, s Emissions from Concrete Batch Plant and Stone-Crushing

Operations for the Construction Period of the New Facility Alternative.................. E-16
E.2-16 Estimates for On-Road Vehicles for the Construction Period of the New Facility

AREINAtIVE. ..o E-17
E.2-17 Average On-Road Vehicle Emission Factors Generated From MOBILEG.2 for the

Construction Period of the New Facility Alternative.....................ocool. E-18
E.2-18 On-Road Vehicle Emissions for the Construction Period of the New Facility

ARENAtiVE. ... E-18
E.2-19 Operating Hour Estimates for Off-Road Vehicles for the Construction Period of the

New Facility Alternative. ... E-19
E.2-20 NONROAD Model Parameter Descriptions...........ccooviiiiiiiiiiiicic e, E-20
E.2-21 Off-Road Vehicle Emission Factors Generated From NONROAD....................... E-20
E.2-22 Air Pollutant Emissions for Off-Road Vehicles for the Construction Period of the

New Facility Alternative...... ... E-21
E.2-23 Annual Hours of Operation and Fuel Use for Water Heater and Diesel Generators

for the Construction Period of the New Facility Alternative.....................c.ci. E-21
E.2-24 Estimated Emissions for Batch Plant and New Facility Heating for the Construction

Period of the New Facility Alternative. ... E-22
E.2-25 Toxic Pollutant Emission Factors for Batch Plant Material Handling..................... E-24
E.2-26 Toxic Pollutant Emissions for Batch Plant Material Handling.............................. E-24
E.2-27 Emission Scaling Factors for Boilers and EDGs from New Facility Operations....... E-25
E.2-28 Boiler Emissions for the Transition Period of the New Facility Alternative ............. E-26
E.2-29 EDG Emissions for the Transition Period of the New Facility Alternative............... E-27
E.3-1 INL Mesonet Meteorological Station Locations and Storage Files...................... E-29
E.3-2 AERSURFACE Input Parameters............coooiiiiiiii e, E-31
E.3-3 AERMET Processing Parameters. ..........o.ouiiiiiii e E-31
E.3-4  Parameters for Air Pollutant Emission Sources at INL.................coooiiiiiiiiinan, E-36
E.3-5  Air Pollutants and Averaging Times Used in AERMOD............c.ccooiiiiiiiiiiiinnnn. E-38
E.4-1 Total NO,, SO,, PM10, and H,SO, Source Term and Q/D Analysis...............ccoeiienn.n. E-43
E.4-2  Default and User-Specified Input Parameters for the VISCREEN Level 1 Analysis. E-45
E.4-3  VISCREEN SOUMCE TOIMMS. .. .ottt E-46
E.4-4  Distance from Craters of the Moon National Monument to INL Facilities.............. E-47
E.4-5  Screening Level 2 Meteorology Used for New Facility Construction................... E-48
E.5-1 Coordinate System and Domain Parameters Used in CALPUFF........................ E-49
E.5-2  Physical Properties of Pollutants Modeled in CALPUFF Used for Deposition and

Plume Depletion Calculations. ............oiiiiii i E-51
F.2-1 Conversions 10 STUNIES. ... F-4
F.2-2  Radiation Dose Terminology........cviiiiiiirii i e F-4
F.2-3  Conversion Factors for Health Effects From lonizing Radiation........................... F-7
F.3-1 Example of Detailed Radiation Exposure Calculation Results for Hypothetical

Drained Water POOI SCENAIIO...........cuiiiii e F-13
F.3-2 Breathing Rates. ... F-16
F.3-3  Annual Consumption Inputs for Ingestion of Contaminated Food, Milk, and Water F-18
F.3-4 Radiation EXposure Factors..........coooiiiiiii e F-19
F.3-5 Exposure Times for Routine Naval Spent Nuclear Fuel Handling Operations......... F-19
F.3-6 Exposure Times for Hypothetical Accident Analysis.............ccooiiiiiiiiiiiiininnn. F-19
F.4-1 2009 Radiological Air Emissions from NRF ..., F-22
F.4-2 Estimated Future Radiological Emissions for Routine Naval Spent Nuclear Fuel

Handling Operations. ... F-23



F.4-3

F.4-4

F.5-1
F.5-2
F.5-3
F.5-4
F.5-5
F.5-6
F.5-7
F.5-8
F.5-9
F.5-10
F.5-11
F.5-12
F.5-13
F.5-14
F.5-15
F.5-16
F.5-17
F.5-18
F.5-19
F.5-20
F.5-21
F.5-22
F.5-23
F.5-24

F.5-25

F.5-26

F.5-27

F.5-28
F.5-29

DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

LIST OF TABLES (cont.)

Annual Health Effects for 2009 Routine Naval Spent Nuclear Fuel Handling
Operations at NRF ...
Estimated Annual Health Effects for Routine Naval Spent Nuclear Fuel Handling
DAt ONS . .. e
Factors in Source Term Development............coiiiiiiiii e
Source Term for the HEPA Filter Fire Scenario...........cccooiviiiiiiiiiiiiiiiee
Health Effects From the HEPA Filter Fire Scenario................ccooiiiiiiiiiiiinnnn,
Source Term for the STC Drop or Tip-Over SCenario..........ccovvvviviiiiiiiiiienanns
Health Effects From the STC Drop or Tip-Over Scenario................ccceeveninen.n..
Source Term for the Airplane Crash Into the Water Pool Scenario.......................
Health Effects From the Airplane Crash Into the Water Pool Scenario..................
Source Term for the Drained Water Pool Scenario............cccovviiiiiiiiiiiiiiienn.
Health Effects From the Drained Water Pool Scenario...............ccccocviiiinnnn.
Source Term for the Hydrogen Detonation in the Water Pool Scenario.................
Health Effects From the Hydrogen Detonation in the Water Pool Scenario............
Source Term for the Mechanical Damage in the Water Pool Scenario..................
Health Effects From the Mechanical Damage in the Water Pool Scenario.............
Source Term for the Inter-Facility Transport Accident Scenario...........................
Health Effects From the Inter-Facility Transport Accident Scenario......................
Source Term for the Inadvertent Fuel Cutting in the Water Pool Scenario.............
Health Effects From the Inadvertent Fuel Cutting In the Water Pool Scenario......
Source Term for the Inadvertent Criticality in the Water Pool Scenario.................
Health Effects From the Inadvertent Criticality in the Water Pool Scenario.............
Source Term for the SBTC Drop or Tip-Over Scenario..........ccoceviiiiiiiiiieininnnn.
Health Effects From the SBTC Drop or Tip-Over Scenario............c.c.cooeveiinennn..
Source Term for the Windborne Projectile Into SBTC Scenario................c..........
Health Effects From the Windborne Projectile Into SBTC Scenario.....................
Dose Impacts to Individuals From Radiological Accident Scenarios with 50
Percent Meteorology ..o
Dose Impacts to Individuals From Radiological Accident Scenarios with 95
Percent MeteorolOgy .....c.ooviiiii i
Dose Impacts and Annual Risk to the General Population From Radiological
Accident Scenarios with 50 Percent Meteorology..............cooiiiiiiiiiiiiiiien.
Dose Impacts and Annual Risk to the General Population From Radiological
Accident Scenarios with 95 Percent Meteorology..............cociiiiiiiiiiiiiiien.
Footprint Estimates for Accidents at NRF....... ...
Secondary Impacts of Accidents at NRF ...,

Xiv

F-24

F-25
F-29
F-31
F-32
F-33
F-34
F-35
F-36
F-37
F-39
F-40
F-41
F-42
F-43
F-44
F-45
F-46
F-47
F-48
F-49
F-50
F-51
F-52
F-53

F-57
F-58
F-59
F-60

F-61
F-62



WWWWWWWWNNNNNON = ===

[RRARANARAN SRR (RN | I
1 1

APRWN_2aANA2CARWON_2aIWN 2

3.3-6
3.3-7
3.3-8
3.4-1
3.4-2
3.4-3
3.4-4
3.4-5
3.4-6
3.4-7
3.4-8
3.4-9
3.4-10
3.4-11
3.4-12
3.4-13
3.4-14
3.5-1
3.5-2
3.5-3
3.5-4
3.6-1
3.6-2

3.6-3
3.6-4
3.8-1
3.8-2

DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

LIST OF FIGURES

Idaho National Laboratory in [daho.............coooiiii e
The NRF Site @t INL.... ..o e
ECF and Major Naval Spent Nuclear Fuel Handling Support Facilities at NRF .......
Naval Spent Nuclear Fuel Handling Capabilities ...............c.ooooiiii,
Plausible Locations at NRF for a New Facility..............cooooiiii

New Facility Locations Remaining After Initial Screening....................ooooonl.
Conceptual New Facility at Location 3/4..........ccooiiiiiiiii e

Conceptual New Facility Layout at Location 3/4...........c.cooiiiiiiiiie,

Conceptual New Facility Layout at Location 6..............cooiiiiiiiiiiii,

Acceptable Areas on INL for the New Facility Alternative..................................

Regional Location of INL...........oiiii e,

INL Facilities and Land USEsS. ..o

Regional Roadway Infrastructure in Southeastern Idaho...............................l.

Locations of Volcanic Rift Zones and Lava FIOWS................ccoiiiiiiiiiiii .
Location and Frequency of Earthquakes...............coooiiiiiiiiiii e

Regional Geologic FOrmations. ........ ...
Logs of Rock Units by Drill HOIES..........ccoinieiii e
INL BOITOW SOUICES. ...ttt ettt e et et et e e et e e e e e e e e e e e ans
SOIl TYPES @t INL. ...
Soil Depth at INL.......oo e
Regional Soil Monitoring Locations.............oiiiiiii i
Mud Lake - Lost River Drainage Basin............cocooiiiiiiiiiiii e
Natural Water Features on INL....... ...
Location of Active and Retired Sewage Lagoons at NRF.......................ool,
Surface Water Features, Wetlands, and Flood Hazard Areas at INL.....................
SRPA Boundaries, Direction of Groundwater Flow, and Surrounding Communities.
Water Table Contour Map With Direction of Groundwater Flow for NRF................
Perched Water Zones at NRF ... ...
Discharge Volumes to the NRF IWD Through 2010..........ccooiiiiiiiieen
INL Groundwater Monitoring Locations............c.ocoiiiiiii i,
INL Facility Groundwater Monitoring Locations................ccooiiiiiiiiiiiiii
INL Facility Locations and Corresponding WAGS. .........coouiiiiiiiiiiiiiiiiiiieea
Long-Term Trend of Tritium in USGS Wells (1995-2010).........cccoeiiiiiiiiiiiniiiinns
Long-Term Trend of Strontium-90 in USGS Wells (1990-2010)..........cccceivvvinnnn.n.
Location of NRF IWD and WAG 8 Groundwater Monitoring Wells........................
Ecological Survey Area and Vegetation Communities at NRF.............................
Greater SagE-GrOUSE. .. ...t
Greater Sage-Grouse and Pygmy Rabbit Surveys at NRF...............................
Pygmy RabDbit.. .. ...
Air Quality Classifications for the State of Idaho....................ocon
Contour Plot Showing 8" Highest 1-Hour NO, Concentrations Modeled for INL and
INL PUDIIC RECEPIOIS. .. e e
INL Air Quality Monitoring Network.............ouiiiiiiii e
Facility Contributions to Total INL Airborne Radionuclide Releases......................
Cultural Resources at INL. ..o e
Cultural Resource Survey Area at NRF....... ..o

XV



W WL wWwwwww
RS NG NS \ L UL U N (U -

ApapAsAAALOS

—\OOOOI\)II\)—\OOOO

N
[
N

»
N
]
w

4.2-1
4.2-2
4.5-1

4.5-2

DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

LIST OF FIGURES (cont.)

INL and the Region of Influence for Socioeconomics.............c.coooiiiiiiiiiinnnn.
Population Density Within the 80.5-Kilometer (50-Mile) Radius Surrounding NRF...
2010 Population Distribution Withinthe ROI.............oooiii
INL Employee Distribution Within the ROI Counties.............cccooiiiiiiiiinns,
INL INfrastruCture. ... ..o e
Minority Population Within the 80.5-Kilometer (50-Mile) Radius of NRF................
Low-Income Population Within the 80.5-Kilometer (50-Mile) Radius of NRF...........
Location of Maximally Exposed Individuals..............coooiiiiiiiiiiee,
Sources of Radiation EXPOSUIE.........ouiuiiiiiiiiii e
Temporary Land Disturbance Area for the Refurbishment Period of the Overhaul
AREINAtIVE ...
Temporary Land Disturbance Area for the Construction Period of the New Facility
Alternative at LOCation 3/4.........oooo oo
Temporary Land Disturbance Area for the Construction Period of the New Facility
Alternative at Location 6.
Conceptual Rail Line for the New Facility Alternative at Location 3/4....................
Conceptual Rail Line for the New Facility Alternative at Location 6......................
Disturbance Area and Vegetation and Wildlife Survey Area for the Refurbishment
Period of the Overhaul Alternative. ...,
Disturbance Area and Vegetation and Wildlife Survey Areas for Construction
Period of the New Facility Alternative at Location 3/4.................cooiiiiiiiiial.
Disturbance Area and Vegetation and Wildlife Survey Area for Construction Period
of the New Facility Alternative at Location 6.
INL Facilities, Meteorological Stations, and Public Receptor Locations Along
Boundaries and Highways. ...
Facility Contributions to Total INL Airborne Radionuclide Releases During the
Post-Refurbishment Operational Period of the Overhaul Alternative.....................
Land Disturbance and Archaeological Survey Coverage.............c..cooveviiinininninnn.
New Security Boundary System for the Overhaul Alternative..............................
New Security Boundary System for the New Facility Alternative at Location 3/4......
New Security Boundary System for the New Facility Alternative at Location 6........
Sources of Radiation Exposure forthe MOLI.............cooiiiii
Trend of Water Table Elevations in NRF Wells ...............ccoiiiiiiiiiiin,
INL Facilities, Meteorological Stations, and Public Receptor Locations Along
Boundaries and Highways....... ...
Craters of the Moon National Monument Near Field and Far Field Receptors.........
Location of the On-Road Vehicle Emission Source..............c.cooiiiiiiiiniiiinn.
CALPUFF Model Domain for PSD Analysis of Federal Class | Areas...................
Pathways for Radiation EXPOSUIe. ... ... ..ot

XVi

3-133
3-135
3-136
3-138
3-142
3-145
3-146
3-156
3-158

4-3

4-5

4-6
4-12
4-13

4-56

4-63

4-64

4-74

4-102
4-109
4-125
4-129
4-130
4-149

5-9

E-30
E-33
E-34
E-50
F-11



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

ACRONYMS
AEA Atomic Energy Act
ALARA As Low As Reasonably Achievable
AQRVs Air Quality Related Values
ARF Airborne Release Fraction
ATR Advanced Test Reactor
B.A. Bachelor of Arts
BEA Bureau of Economic Analysis or Battelle Energy Alliance
BLM Bureau of Land Management
B.S. Bachelor of Science
CAA Clean Air Act
CCA Candidate Conservation Agreement
CED Committed Effective Dose
CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act
CEQ Council on Environmental Quality
CFA Central Facilities Area
C.F.R. Code of Federal Regulations
CH Contact-handled
CRMP Cultural Resources Management Plan
CSRF Cask Shipping and Receiving Facility
CT Computed Tomography
CVN Carrier Vessel - Nuclear
DART Days Away, Restricted, or on-the-job Transfer
D&D Decontamination and Decommissioning
dBA Decibels on an A-Weighted Scale
DI Deionized (water)
DOE Department of Energy
DOP Dioctylphthalate
DOT Department of Transportation
DR Damage Ratio
EA Environmental Assessment
EBR Experimental Breeder Reactor
ECF Expended Core Facility
ED Effective Dose
EDG Emergency Diesel Generator
EF Emission Factor
EIS Environmental Impact Statement
EMR Environmental Monitoring Report
EO Executive Order
EPA Environmental Protection Agency
ERA Ecological Risk Assessment
ESA Endangered Species Act
ESER Environmental Surveillance, Education and Research
ESRP Eastern Snake River Plain
FFA/CO Federal Facility Agreement and Consent Order
FFCA Federal Facilities Compliance Act
FLM Federal Land Manager
FY Fiscal Year
GHG Greenhouse Gas

XVii



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

ACRONYMS (cont.)

GTCC Greater Than Class C

GWP Global Warming Potential

HAP Hazardous Air Pollutant

HDPE High Density Polyethylene

HEPA High-Efficiency Particulate Air

HFC Hydrofluorocarbon

HVAC Heating, Ventilation and Air Conditioning

ICDC Idaho Conservation Data Center

ICMR Institutional Control Monitoring Report

ICPP Idaho Chemical Processing Plant

ICRP International Commission on Radiological Protection
IDA Intentionally Destructive Act

IDAPA Idaho Administrative Procedures Act

IDEQ Idaho Department of Environmental Quality

IFWO Idaho Fish and Wildlife Office

INEEL Idaho National Engineering and Environmental Laboratory
INL Idaho National Laboratory

INPS Idaho Native Plant Society

INTEC Idaho Nuclear Technology and Engineering Center
IWD Industrial Waste Ditch

J.D. Juris Doctorate (Law Degree)

LA License Application

LCC Lambert Conformal Conic

LLW Low-Level (Radioactive) Waste

LNT Linear-non-threshold

LPF Leak Path Factor

LTEM Long Term Ecological Monitoring

LS Limit State

M.A. Master of Arts

MACT Maximum Achievable Control Technology

MAP Mitigation Action Plan

MAR Material-At-Risk

M.B.A. Master of Business Administration

MCL Maximum Contaminant Level

MCW Maximally-Exposed Co-Located Worker

MDL Method Detection Limit

MEI Maximally Exposed Off-site Public Individual (INL)
MEng Master of Engineering

MFC Materials and Fuels Complex

MLLW Mixed Low-Level (Radioactive) Waste

MOl Maximally Exposed Off-site Individual (NRF)

M.S. Master of Science

MT CO.e Metric Tons of CO, Equivalent

MTHM Metric Tons of Heavy Metal

MWMP Mixed Waste Management Plan

NA Not Applicable

NAAQS National Ambient Air Quality Standards

NEPA National Environmental Policy Act

NESHAP National Emissions Standards for Hazardous Air Pollutants

Xviii



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

ACRONYMS (cont.)

NHPA National Historic Preservation Act

NLCD National Land Cover Data

NNPP Naval Nuclear Propulsion Program

NOAA National Oceanic and Atmospheric Administration
NOI Notice of Intent

NPA Nearest Public Access individual

NPDES National Pollutant Discharge Elimination System
NPH Natural Phenomenon Hazard

NPL National Priorities List

NPS National Park Service

NRC Nuclear Regulatory Commission

NRF Naval Reactors Facility

NRHP National Register of Historic Places

OLM Ozone Limiting Method

OSB Overpack Storage Building

OSE Overpack Storage Expansion

OSHA Occupational Safety and Health Administration
PAG Protective Action Guideline

PC Performance Category

PCB Polychlorinated Biphenyl

PCS Primary Constituent Standard

PFC Perfluorocarbon

Ph.D. Doctorate of Philosophy

PM Particulate Matter

PSD Prevention of Significant Deterioration
PSHA Probabilistic Seismic Hazard Analysis
RCRA Resource Conservation and Recovery Act
RF Respirable Fraction
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CONVERSION CHART

Metric to English

English to Metric

Area
Multiply by To Find Multiply by To Find
square kilometers 0.386 square miles square miles 2.590 square kilometers
square meters 10.764 square feet square feet 0.093 square meters
hectares 2.471 acres acres 0.405 hectares
Length
Multiply by To Find Multiply by To Find
centimeters 0.394 inches inches 2.540 centimeters
meters 3.281 feet feet 0.305 meters
kilometers 0.621 miles miles 1.609 kilometers
Volume
Multiply by To Find Multiply by To Find
liters 0.264 gallons gallons 3.785 liters
cubic meters 1.308 cubic yards cubic yards 0.765 cubic meters
Weight/Mass
Multiply by To Find Multiply by To Find
metric tons 1.102 U.S. tons (short) U.S. tons (short) 0.907 metric tons
kilograms 0.001102 U.S. tons (short) U.S. tons (short) 907.185 kilograms
kilograms 2.205 pounds pounds 0.4536 kilograms
grams 0.0353 ounces pounds 453.59 grams
grams 0.0022 pounds ounces 28.35 grams
Temperature
Multiply by To Find Multiply by To Find
. 1.8, then . . 0.556, then .
[degrees Kelvin - 273.15] add 32 degrees Fahrenheit  [degrees Fahrenheit - 32] add 273.15 degrees Kelvin
degrees Celsius 1.8, then degrees Fahrenheit  [degrees Fahrenheit - 32] 0.556 degrees Celsius
add 32

Units of Radiation

1 Curie = 3.7x10" disintegrations per second
1 Curie = 3.7x10" Becquerels Metric to Metric
1 Becquerel = 1 disintegration per second metric ton =
1rad = 0.01gray
1rem = 0.01 Sievert English to English
1gray = 1 joule per kilogram U.S. ton (short) =
U.S. ton (long) =
Metric Prefixes
mega = multiplication factor of 1,000,000 (1 x 106)
kilo = multiplication factor of 1,000 (1 x 103)
centi = multiplication factor of 0.01 (1 x 10'2)
milli = multiplication factor of 0.001 (1 x 10'3)
micro = multiplication factor of 0.000 001 (1 x 10'6)
pico = multiplication factor of 0.000 000 000 001 (1 x 107%)

XXi

1000 kilograms

2000 pounds
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APPENDIX A

PUBLIC SCOPING
A.1 Background and Summary

This appendix provides information on the efforts taken to comply with the National Environmental
Policy Act (NEPA) requirements for the solicitation and accumulation of comments on the scope of
the Environmental Impact Statement (EIS) for the Recapitalization of Infrastructure Supporting
Naval Spent Nuclear Fuel Handling at the Idaho National Laboratory (INL).

The Notice of Intent (NOI) was published in 75 Fed. Reg. 42082 (July 20, 2010). At that time, the
NOI included recapitalization of both naval spent nuclear fuel handling and examination capabilities
of the Expended Core Facility (ECF). The NOI and Legal Notice placed in area newspapers
provided a toll-free telephone number, a mailing address, and an e-mail address to allow interested
members of the public to provide comments on the scope of this EIS. In addition, three public
scoping meetings were held in Idaho to solicit written and verbal comments on the proposed
action. The comment period officially ended on September 3, 2010; however, the Naval Nuclear
Propulsion Program (NNPP) chose to incorporate comments received after that date.

During the comment period, the NNPP received two comments by mail and 10 comments by
e-mail. No comments were received at the ldaho Falls public scoping meeting, three comments
were received at the Pocatello public scoping meeting, and two comments were received at the
Twin Falls public scoping meeting.

Table A-1 provides a list of comments received during the public scoping period. Section A.2
provides the comments received by mail and e-mail (in as-received form), comments provided
during the public scoping meetings (from transcripts recorded by court recorders), and the NNPP
responses.

The NNPP published an Amended NOI in 77 Fed. Reg. 27448 (May 10, 2012) to revise the scope
of the EIS to just that necessary to support the recapitalization of the naval spent nuclear fuel
handling capabilities of ECF. The amended NOI was placed in area newspapers and provided a
mailing address and an e-mail address to allow interested members of the public to provide
comments on the scope of the EIS. The comment period on the revised scope of the EIS ended
on June 11, 2012. During the comment period, the NNPP received two comments by mail and two
comments by e-mail. Table A-2 provides a list of comments received during the public scoping
period for the amended NOI.
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Table A-1: Comments Received on Scope of the EIS

Medium g umber of Person/Group Commenting Date
omments
#1: William L. Duke
President IAM&AW Local 08/20/10
Mail 2 #2: Theogene Mbabaliye, Ph.D.
United States (U.S.) Environmental Protection Agency 09/02/10
(EPA) Region 10
(Duplicate comments also received by e-mail.)
#1: B.J. Howerton
Environmental Services Manager, Bureau of Indian 07/22/10
Affairs
#2: Richard Provencher 08/26/10
#3: Theogene Mbabaliye, Ph.D.
U.S. EPA Region 10 09/02/10
(Duplicate comments also received by mail.)
#4: Roger Turner 09/02/10
E-mail 10 #5: Dr. Peter Rickards
Idaho Families for the Safest Energy 09/03/10
#6: Katherine Daly 09/03/10
#7: Beatrice Brailsford
Snake River Alliance 09/03/10
#8: Dr. Peter Rickards
Idaho Families for the Safest Energy 09/03/10
#9: Kit Deslauriers 09/06/10
#10: Chuck Broscious 09/08/10
Idaho Falls None
Meeting
#1: Beatrice Brailsford
Pocatello 3 Snake River Alliance 08/25/10
Meeting #2: Roger Turner 08/25/10
#3: Bill Downs 08/25/10
Twin Falls > #1: Dr. Peter Rickards 08/26/10
Meeting #2: Bill Chisholm 08/26/10
Table A-2: Comments Received on the Amended NOI
. Number of :
Medium c Person/Group Commenting Date
omments
#1: Sandra Blazius 06/05/12
Mail 2 #2: Richard B Provepcher
Idaho Operations Office, U.S. Department of Energy 06/05/12
(DOE)
#1 Unknown 05/13/12
E-mail 2 #2 Beatrice Brailsford 06/11/12

Snake River Alliance

Section A.3 provides the comments received on the amended NOI by mail and e-mail (in

as-received form), and the NNPP responses.
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A.2 Initial Public Scoping Comments and Responses

This section provides comments received during the initial public scoping period and the associated
NNPP responses. Personal contact information (i.e., home address, phone number, e-mail address)

is redacted to protect personal and private information. Similar information provided by
organizations is not redacted.
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Mail Comment #1

International o T o 2

Association of 745 W. Bridge, Suite |

Machinists and P.0. Bos 931
Blackioot, 1D

Aerospace Workers (208) zu-ummi

Date: Augusi 20, 2010

To:  Mr. Gregory F. Holden
Maval Sea Systems Command
1240 Isaac Hull Avenue, SE
Washington Mavy Yard, DC

Subject LAMAAW Local 2008 membarship support for the Recapitakzation of Naval
Spent Fuel Handling and Examination Facilities at the idaho National Laboratory,

Sir,

The membership of IAMBAW Local 2008 and their working families, support
“Alternative One” for both the Spent Fuel Handling and Examination Facilities projects to
ba located at the Naval Raaciors Facility (NRF). I the Examinaion Facility = located al
a site other than NRF, our mambership would request thal consideration be given to
maintaining the Collectve Bargaining agreemeant that is in place between AMEAW Local
2006 and Bechited Marine Propulsion Corporation, at that locale.

The Machirast Union has a long standing reputation of support for Mavy missions;
from building new Mavy Warships, 1o refurbishing used Mavy vessels, o ensuring that
spent Naval Nuciear fuel is handled properly afler receipt at the Naval Reacior Facility,
on the idaho National Laboratory (INL). Our mambership stands ready 1o assis! the
Mawvy Nuclear Propulsion Program (NNPP) and the sailors who prodect our country,
obtain their goais and mission requiremants, by providing personnal who are highly
trained and qualified per NNPP standards.

Thesae two recapitalization projects will bring much needed jobs 10 Southeast
idaho and the INL.  Once complete, these faciiities will maintain or possibly expand the
workforoe ol NRF, which will bonafil the sconomy of Southsast idaho.

IAMAAW Local 2006 appreciates the invitation to be ncluded in these
praminary proceedings and wanls 10 express gratitude for your conssderation in the
early planning stages

Sincarely,
xypﬁlf;ﬁ "‘J, )UE-’
Yilliam L Duka

Pressdent
IAMEAW Local 2006

[ M Wardks, LAMEAW GLR
Local 2006 Fie
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Response to Mail Comment #1

The commenter’s support for the recapitalization project is noted. As indicated in Chapter 2 of the
Draft EIS, the proposed action does not include sites off of the Naval Reactors Facility (NRF).
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Mail Comment #2

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

- REGION 10
(\ﬁg " Geatte, WA S6101-3140
e

P OE O

FOOSwETEML TR &l
U AT F AR,
S022010
Ciregory F. Holden (08L-Naval Reacion)
MNaval Sea Systems Command
1240 Isaac Hull Avenue, SE, Stop B0
Washington Navy Yard, DC 20176-8036

Subject Progumed Recapitalizstion of Infisstruciure Supportiog Naval Spent Nuclear Fuel
Handling and Examination st the INL in ldaho (EPA Project No.: 94-032-DOE)

Dear Mr. Holden:

The 11 8. Fnvironmental Protection Agency (FPA) has reviewed the Department of
Energy (DOE) Notice of Intent (NOI) 10 prepare an Environmental Impact Statement (EIS) for
the proposcd Hecapitalization of Infrastructure Supporting Naval Spent Muclkear Fuel
Handling and Examination al the ldaho National Laboratory (INL) Site in ldabo. Ouwr review
was conducted in accordance with our responsibilities under the Mational Environmental Policy
Act (MEPA) and Section 309 of the Clean Aar Act (CAA). Section 309 reguires EPA 1o review
and comment in writing on the enviromnmental impuacts sssocisted with all major federal sctions.

According to the NOI, DN proposes to evaluate potential environmental impacts of &
proposal 1o sit and construct mew [acilities for trans{erring, preparing, examining, and packaging
Havﬂnmtnﬂwhdndnﬁnmﬂmdmhm% The existing Expended Core
Facility (FCF) infrastrscture has heen in service for over $0 years and is a growing maintenance
burden. Recapitalization of this infrastructure would ensure continued naval nuclear-powered
operabions and missions for the next 40 years or more and support LXOFE's commitments
identified in the State of kdabo, DOFE, and Navy's 1995 Settlement Agrecment aind related
amendments on the bringing, handling, and removal of Navy spent nuclear fuel materials at INL.

The WO has wdentified o tentative list of resounce arcas/issues o be abdessed. Thae lisd is
an appropriate starting point for analyzing the efTects of the proposed action and its alhernatives.
Our attached scoping comments arc provided to inform OE of issucs that EPPA belicves arc
imporunt and should be considered in the NEPA unalysis for the project. Thank you for the
opporunity to provide comments ot this stage of the EIS development. If vou have questions or
concerns reganding our comments, please contact me al (206) §53-6122

Sincerely.
Il

Theogene Mhahaliye, NFPA Reviewer
Environmental Review and Sedimem Management Unit
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EPA Scoping Comments on the proposed

Recapitalization of Infrastructure Supporting
Naval Spent Nuclear Fuel Handling and Examination

at the Idaho National Laboratory in ldaho

Favirenmental offeots
The EIS sbwosuld include environmental effects and mitigation messsres. This would
1 invodve delincation and description of the afTected environment. indscalion of resouroes thal
wiukd be impacted. the nature of the impacts, and & listing of mitigaton measeres (or the
imipacts. The NN indicates that the proposed project has the potentaal o impact & vanety of
resources, including water, sir. wildhife and their habita. and human health These and other
impacts showld be mmmned

Watrr revemtors oty
Preventing waler quality degradation is one of EPA"s pnmary concerms.  Section 303 d)

of the Clesn Waler Act iUCWA) requires Siates (and Tribes with approved water qualiy

wiandards ) to ideninfy waler bodies that do it meel water quality standards and 1o develop watcr

uality restoration plans 1w moe established water quality critenia and sssociaed heneficial uses.
2.8 | The EIS must dischose which watcrs may be impacied by the project. the nafurc of potcntial
imipacts, and specific pollutants fikely 10 impact those waters. It should also report those water
bodies potentially affected by the project that are listed on the State’s and any Tribe s most
2b curreni EPA approved 303(d) hst. The EIS docomeni should descnlbe existing restoration and
protection effons, and any mitigation measures that will be implemented o avoid further
degradation of mmpeired walers.  Also, please note that anti-degradation provisions of the (WA
prohibe degrading water quality in walerbodies where water qualsty standards are curvently
being mei

Publu drinking water supplics and o thesr sowrce arcas oflen oursl in mamy walersheds.
Sourie waler arcas maght exist within the wirlershied in which the proposad infrastructure wosuld
bu bocated  Somsrce water b water from streams, rivers, lakes, sprngs. and sgusfers that o eed o
a sapply of drinking water. The 199% amendments o the Safie Drinking Wster Act (SDWA)
require federal agencses o protect sources of drinking water for communites. Samcr
conwirsction and oporation of the projoct may impect souces of drinking water, EPA
recommends that MW contact the ldaho Department of Environmental Chaadity | TT8 0 2o help
iadeniify sowrce waler prodoction srces. within the project srea. The ETS document abaoubd identify
all:

a) Sowror walor protoction arcas within the project arca.
ki Acuvitics that could polentially affect source water arcas.
2c ¢} Potential contaminants. thal may result from the proposed project
dj Mlesmes thal would be taken to prodect the source waler profoction ancas in the
draft EIS.
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The project arca is located within the Eastern Snake River Plain Aquifer, which has been
designated as & Sole Source Aquifer by EPA. This aquifer is vulnerable 1o being contaminated
from surface activitics such as septic scwage disposal, herbicide applications and potential spills
of oxie substances. Since groundwater may be impacted by the project, the EIS should fully
analyre impacts o groundwater, including reasonably forcsecable derect, indirect and cumulative
impacts W groundwater and surface waler resources. Gudance documents that address
contaminant levels in soil w0 protect groundwater include: “Soil Screeming Cuidance for
Rociomucticles: User's Guide™ (OSWER Directive No. 9353 4-16A), October 2000, and " S/
Screening Guidance for Radiomuclides. Technical Backgrownd Document™ (OSWER Directive
Mo, HH#M}.MMMMMHH“I

Construction of facilities and access roads, and road use may also compact the soil, thus
changing hydrology . runoll characteristics, and ecological function of the arca. affecting Mlows
and delivery of pollutants 10 water bodies. The EIS should note that, under the CW A, any
constiruction projoct disturbing a land arca of one or moft SCres reguines a construction slorm
water discharge permit or the National Pollutant Discharge Elimination System (NPDES) permit
for discharges 1o waters of the United States. The FIS should document the project’s consisiency
with applicable storm water permitting requirements and should discuss specific mitigation
measures that may be necessary of benelicial in reducing adverse impacts o water quality and
BEjualic Pesunes.

Hazardows Materiah

The EIS should address potential direct, indirect and cumulative impacts of hazardous
wasle from construction and operation of the project. The document should identify
harardous waste types and volumes, and expeciod storage, disposal, and managoment plans. i
should address the applicability of state and federal harardous waste requirements. Appropriate
mitigation should be evaluated, including measures 10 minimuze the generation of harardous
washe (1.¢., harardous waste minimization). Allernate industnal proocsses using less 1oxic
malerials should also be considered.

Singe the handling of radwactive matenals may affoct the parties imvolved with the
project. as well as the public who would access the project arca during and afler project
construction, the EIS should include information ensuring the public that no hasardous materials
wiild be released in the environment as a result of the proposed project activities. [uning the
speni muclear fuel recetpt, transfer, and repackaging opcrations. it is possible that gascous, liquid,
and solid low-level radicactive waste would be generated. The FIS should discuss probable
impacts from cxposure o such waste, polential pathways and penods of exposure. Any wasie
gencrated should be managed to limit the amounts and maintain exposures as low as reasonably
achicvable (or ALARA), especially if the waste contains radionuclides of concem, such as
iodine- 129 and tritium.

During the proposed project operations, accidents may also occur and result in release of
highly radicactive waste (spent fucl) to the environment. The EIS for the project should describe
measures that will be taken to ensure that the chances of such an sccident would be kept 1o a
minimum, bul also 1o ensure that the workers involved in transferring. prepenng, examining., and
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packaging naval spent nuckear fuel and other irradiated materials, including those loading and
unloading shipments are protected.

Seismic Kink

Because the INL Site may be within un active tectonically active area, it is possible thu
project activities could cause increased scismicity (carthquake actrvity ) The magnitude of such
wetiviry is usually low, ranging from | - 3 on the Richier scale. However, we recommend that the
LIS descuss the potental for scovmac ask and how this sk wall be evaluated, monitored, and
managed 1o ensure that critical facilities, including nuclear facilities. remain safe during and afler
any earthaquake A seismic map should either be referenced o included i the EIS.

Air gqualiry and human health impact

IThe 11% should provide a delailod discussion of ambsent air comdations | hascline or
existing conditions ), National Ambient Air Quality Standards (NAAQS), and criteria pollutam
now-attainment arcas in the progect area The 115 should estimate emissom of critedia pollutans
for the project site and discuss the timeframe for release of these emissions over the lifespan of
the project (40 years)  The IS should also analy ze the potential inpacts 1o ain quality (including
cumulative and indirect impacts) from the project construction and operation.

I'he EIS should specify emission sources and quantify those crmssions.  Such an
evaluation is necessary W assure compliance with State and federal air quality regulations, and o
disclose the polential impacts from temporary or cumulatrve degradaton of air quality. The 1S
should include:

&  Detmiled information about ambient air conditions. N AADS, and criteria pollutant non
altaimcnl arcas i and around the project sca.

*  Diata on comissios of criteria pollutants from the proposed progect and discuss the
tumcirame for relcase of these cmissions over the hifespan of the project.

*  Specibic mbormation about pollutant from mobile sources, stabionary sources, and
ground disturbance. This source specific information should be used 10 idemify
appropeiate mitigation measures and areas in need of the greatest sttention

*  An FEyuipment Emssions Mitigation Plan that sdentilies sctions o roduce diesel

s

*  Evaluation of radioactive emissions, including the effects of radon emissions.

Curmulative Tmpact

The Council on Environmental Quality (CEQ) definition of cumdaiive impact is "the
inmpact on the eovironment which results from the incremental impact of the action when added
o other past, present., and reascnably foresecable future actions regardiess of what agency
{federal or non-federal) or person undertakes such other aciom®. Cumulative snpacts result
magnitude of the impacts of the altcrnatives by analyning the impacts of other past, present, and
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reasonably forcsceable projects or actions at and near the site, then considering those cumulative
impacts in their entircty. Where adverse cumulative impacts may cxist, the EIS should disclose
the purties that would be responsible for avoiding. minimizing. and mitigating those adverse
s

EPA has also issued puidance on how we are 1o provide comments on the assessment of
comulative impacts, Comsideration of Cumulative lmpacts in EPA Review of NEPA Documents,
which can be socessed online at:
htip:‘www gpa.gov/'compliance resurces/policies nepa cumulative pdf. This guidance states
that in ocder 10 assess the adequacy of the cumulative impacts assexsnent, five ey arcas should
be considered. EPA thes 1o assess whether the cumulative effects’ analyss:

a)  Identifies resources, if any, that are being cumulatively impacted.
b} Determines the appropriate geographic ( within natural ecological boundaries)
arca and the period over which the effects have occured and will occw,

¢) Looks at all past, present, and reasonably foreseeable future actions that have
affecied_ are affecting, or would affect resnurces of concem

J) Describes o berchmark or baseline.
¢} Includes scientifically defensible threshold levels.

Climare Change Effects
Scwentific evidence supports the concern that continued increases in greenhouse gas

emissions resulting from human activities contribute 1o climate change. Effects of climate
change may include changes in hydrology, sea level, westher patierns, precipitation rates, and
chemical reacthon rates. Therefore, the 115 document should consder how resources altected by
climate change could potentially influence the proposed project and vice vera, especially within
sensitive areas. Ao, the FIS should quantily and disclose greenbouse gas emmissions from the
project and discuss mitigation measures 10 reduce emissions

Coordingtion with Tribal Governmenis
The LIS should descnibe the process and outcome of

- povernmient
consultation between DOE and cach of the tribal governments that would be alTected by the
proect, msues that were rased, il any, and how those issies were addressed

Executive Onder 13175, Consultation and Coordination with Indian Tribal Governments
(November 6, 2000, was issued in order 1o establish regular and meaninghul consultation and
collaboration with tnbal officials in the development of federal policies that have tribal
impilnim-.-dln-u-phuihu.s povernment-lo-govermnment relationships with Indian

Environmental Justice and Public Participation
The 118 dhauld inchude an cvaluation of environmental justice populations within the
geographic scope of the project. If such populations exist, the EIS should address the potential
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for disproportionate adverse impacts to minority and low-income populations, and the
approaches used 1o foster public participation by these populations.

(e tool avarlable 1o locate | nvironmental Justice populatsons is the | nvironmental
Justice Geographic Assessment tool, which is available online at:
hatp; /epamap | 4 epa.goy ejmap/entry himl. Also, Executive Order 12898, Federal Actions 1o
Adelrexy Environmenial Justice in Minority Popslotions and Low-Tncome Populations (February
11, 1954, directs federal agencics to dentify and address disproportionately hagh and adverse
human health or environmental effects on minority and low-income populations. allowing those
populations a meaningful opportunity 1o participate in the decision-making process.

Mouitoring

Ihe proposed progect has the potential 10 impact a vanety of resources and for an
extended period. Because of that, we recommend that the project be designed 1o include an
environmental inspection and mitigation monitoring program to ensure compliance with all
mitigation measures and sssess their ellectiveness The EIS document should describe the
monitoring program and how 1t will be used as an effective feedback mechanism so that any
needed adjustments can be made 10 the project 10 meet environmental objectives throughout the
life of the project.
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Response to Mail Comment #2

Responses to EPA’'s comments follow:
Item #1:

The affected environment is described in Chapter 3. Environmental effects to resources are
described in Chapter 4. Potential mitigation measures are addressed in Chapters 3, 4, and 6.

Item #2.a:

Section 4.4 describes which waters may be impacted, the nature of potential impacts, and specific
pollutants that could impact these waters.

Item #2.b:

Water bodies on the State’s or Tribes’ most current EPA approved 303(d) list are not affected by the
proposed action.

Item #2.c:

Wellhead and source water protection areas for NRF are described in Section 3.4. Source water
protection areas for NRF are delineated in the INL Source Water Assessment (DOE 2003a) in
accordance with the methods provided in guidelines of the Idaho Wellhead Protection Plan
(IDEQ 1997) and the Idaho Source Water Assessment Plan (IDEQ 1999). Protection measures
taken at NRF include spill prevention and cleanup programs; wastewater discharge management
plan; waste management programs; and a drinking water monitoring program; these plans and
programs conform to applicable federal and state requirements and some are subject to EPA and
state of Idaho compliance inspections. Activities that could potentially affect these source water
protection areas, along with potential contaminants that may result from the proposed action, are
described in Section 4.4.

Item #2.d:

As noted in Section 4.4, no wastewater or storm water would be discharged to waters of the U.S. for
any of the proposed alternatives.

Item #2.e:

Impacts to groundwater are analyzed in Section 4.4. Reasonably foreseeable direct, indirect and
cumulative impacts to groundwater resources are analyzed in Chapter 5. As identified in Section
3.4 and 4.4 surface water would not be impacted. There could be small impacts to groundwater
from non-radiological constituents since best management practices would continue to be used to
protect groundwater. There would be negligible impacts on groundwater from radiological
constituents if preventive and corrective maintenance are not sufficient to prevent a minor water
pool leak. NRF controls contamination with programs that conform to applicable federal and state
requirements, and some are subject to EPA and state of Idaho compliance inspections (Sections
4.3.2 and 4.3.3).
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Item #3.a:

Section 4.14 discusses potential direct and indirect impacts of hazardous waste from construction
and operation of the proposed action and identifies projected hazardous waste types and volumes.
Section 5.2.10 addresses cumulative impacts of hazardous waste. Waste storage, disposal, and
management plans for hazardous waste are described in Sections 3.14 and 4.14.

Item #3.b:
Applicability of state and federal hazardous waste requirements are addressed in Appendix C.
Item #3.c:

As discussed in Section 3.14, NRF has ongoing actions to minimize the generation of hazardous
waste including, where practical, the use of less toxic materials. Those actions are applicable to all
of the alternatives under consideration.

Item #3.d:

The potential for release of hazardous or radioactive materials to the environment from the
proposed action is described in Section 4.6. The naval spent nuclear fuel handling operations are
designed to minimize the potential for release of hazardous constituents in any form. In addition,
the NNPP minimizes waste generation from operations. NNPP radiological controls are described
in Section 3.13. These controls maintain exposures as low as reasonably achievable (ALARA).
Impacts from exposure to radiation, including a description of potential pathways and assumed
exposure times, are provided in Appendix F.

Item #3.e:

Radiological and hazardous waste along with naval spent nuclear fuel are managed in accordance
with strict control to maintain exposures to ALARA. These controls are effective at managing all
radionuclides of concern. As described in Section 4.13, NNPP occupational and public exposures
are significantly below regulatory requirements.

Item #3.f:

Appendix F provides an evaluation of a range of hypothetical accident scenarios associated with
radiological aspects of the proposed action. It describes emergency preparedness to ensure that
workers and the public would be properly protected in the event of an accident. In addition, it
describes mitigative measures that could be taken to limit exposure in the event of an accident.
Section 3.13 describes the strict NNPP controls that minimize the chance of an accident resulting in
a release of radioactivity.

Item #4.a:

Excavation for the new facility alternative would be accomplished with heavy equipment and without
blasting; therefore, there would be no increase to seismicity from construction. Similarly, facility
operations, described in Chapter 2, would not increase seismicity. The seismic hazards
assessment for INL is described in Section 3.3.3. Safety, during and after earthquakes, is
addressed by the DOE use of seismic design categories; facility structures, systems, and
components are designed accordingly, as discussed in Section 4.3. The seismic impacts and
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method of evaluation associated with each alternative and time period are described in Sections
4.3.1 through 4.3.3.

Item #4.b:
A seismic map is provided in Section 3.3.
Item #5.a:

Section 3.6.2 describes ambient air conditions and the National Ambient Air Quality Standards
(NAAQS). As stated in Section 3.6.2, the project area is in attainment; there are no non-attainment
areas.

Item #5.b:
Section 4.6 provides an estimate of annual criteria pollutant emissions from the proposed action.
Item #5.c:

Potential direct and indirect impacts from construction and operation to air quality are analyzed in
Section 4.6. Section 5.2.5 discusses potential cumulative impacts to air quality from construction
and operation.

Item #5.d:

Section 4.6.1 and Appendix E specify the emission sources and quantity of non-radiological
emissions. Section 4.6.2 and Appendix F specify the emission sources and quantity of radiological
emissions.

Item #5.e:

Section 4.6.1 and Appendix E provide specific information about pollutants from mobile sources,
stationary sources, and ground disturbance. Mitigation measures are addressed in Chapter 6.

Item #5.f:

Idaho does not have a specific requirement for an Equipment Emissions Mitigation Plan for reducing
diesel particulate, carbon monoxide, hydrocarbons, and NOx from construction activities. Best
management practices for control of fugitive dust during construction per Idaho Administrative
Procedures Act Sections 650 and 651 and any permit requirements would be followed during
construction. This is addressed in Section 4.6.

Item #5.9:
Section 4.6.2, Section 4.13.2, and Appendix F provide an evaluation of radiological impacts on air
quality and public health impacts. Section 4.6.2 identifies those radionuclides that can be released

to the air directly or indirectly. Radon gas emissions are not discussed because radon emissions
are not expected for the proposed action.

Item #6:
Cumulative impacts are analyzed in Chapter 5.
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Item #7.a:

Climate change impacts are described in Sections 3.6.2.2 and 4.6.1.1.

Item #7.b:

The greenhouse gas evaluations for the proposed action are provided in Section 4.6.
Item #8:

Government-to-government consultation between Naval Reactors and the Shoshone-Bannock
Tribes is described in Section 4.8.

Item #9:

Section 4.12 evaluates environmental justice populations within the scope of the proposed action.
Item #10:

Chapter 7 discusses the environmental measurement and monitoring programs that are currently in
place at NRF. These monitoring programs could change over time in response to updated
regulatory requirements or new discharge points regardless of which alternative is chosen. Results

of monitoring would be used to verify proper controls are in place or to take action to ensure the
protection of the environment and the public.
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E-Mail Comment #1

From: Howsnon, B (B Howerion@bia gov]

Sent: Thursday, July 22 2010 12215 PM

Tai ECF Recaptsioabon

Ce: Speaics, Stankey, Fox, Daan, Hemandar, Frecenc, Ban, Geaid
Subject: Dept of Eneegy. NOI ELS Spent FustINL

Artachmants: MO EB15 i, O EIS DOE full copy pdl

Regarding the Notlce of Intent To Prepare an Environmental Ispect Statessnt for the
Recapitalization of Infrastructure

Supporting Naval Spent Buclesr Fosl Mandling and Exemination at the [daho National

Laboratory, the Buresu of Indisn Affairs (BIA) would like to be placed on your mailing list
to recelve Inforsstion on the proposed project.

Thank you for the invitation to attend & public mesting to cossent on the icope of the
planmed EIS Qncleding ldentificatlon of reatonable alternative and specific lssess that
should be addresssd In the EI5. It Is the BIA®s Intention to attend one of the Tollowing
meetings to provide concerns and comments, However, LF no BIA perionnel are avallsble -
will cosment om Llime. Thank you Ffor the inforsation.

August 24, I8

6 p.n.-9 p.m.

Shilo Inn, 788 Limdsay Blwd., Idaho
Falls, ID 83484,

August 25, M@

6 p.m.~9 p.m.

Red Lion, 1555 Pocatello Creek Hoad,
Pocatello, ID 833,

Auguit 26, 1018

6 p.n.-9 p.u,

Canyon Springs Bed Lion, 1057 Blue
Lakes Wlvd. Morth, Tuin Falls, 1D

 ERELH
Or. B) Fowerton, M

Enviromsental Services Rgr.
BIA, MWIO

Portland, OR

{583) 231-6749
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Unnited States Department of (he Intovier

OFFICE OF THE SECRETARY "'_"u‘,\
¥Tice of Eovieosmental Policy and Complisnce
1849 Street, WW - MS 2462-MIR L’ﬂ‘m

WASHINGTON, D.C. 20240

43,1
PEFNRM
July 21, 2010
ELECTRONIC MAJN, MFMO)
To Assiviand Secretary Indian AlTain

Director, Fish and Wildlife Service
Mrector, National Park Service

Director, Geological Survey
Director, Bureau of Land Management
Commissioner, Burcau of Reclamation

From: Team Leader, Malural Hesources Monagemeni
Difice of Environmental Policy and Comphance

Suhject Notice of Intent to Prepare an Environmental Impact Statement (EIS) for the
Recapitalizatson of Infrastrecture Supporting Naval Spent Nuclear Fucl Handling
and Fuarmimation at the ldabo National Laboratory, Butte County, ldsho

(ER 10/629) Agency due daie Sephember 1, 2010)

The Deparntment of Energy (IDOE) has published in the July 20, 2010 Federal Regisier (75 FR

A2082) a notice of intent 10 prepare an E1IS for the subject project. You may view the notice at:

hitp:/edockel sooesa. gpo. go 20 1 W pd {2010 | 7523 pdl

This notice grves you am carly opporunity 10 provide lechmcal sasistance and 'or 1o participate

from your aress of spocial cxpertise or jurisdichion, [1 significant mvolvement s indscated.

you should also participate in the follow-up scoping activibies.

Commments, shunihd be made directly 1o the person listed in the notice by September 3, 2010.

Plgass provide o copy of sy cosmmsents you mphe o this OfTice

fAOT2110

Vijai N, Rai

[ Regronal Environmental UiTicer, PUHR

OEPC-5eaff Contact Vg M. B, 20286661, vym_rariaos, dosgov
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Response to E-Mail Comment #1

The Bureau of Indian Affairs is on the distribution list for the Draft EIS and the Final EIS. No other
comments were received.
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E-Mail Comment #2

I have svalusted snd considered the alternatlves belng propossd by Uhe Meval e lesr
Propululon Progres Le the scoplng study for the nes espended core facility and concur with
the alternatives being propossd for further svaluation under BIPA, The Navy has safely
opsrated Lty sepended (ore operatlions &t the [ML site for semy years, ond |0 Lo good 1o wee
that thay plam te contises (o wse the advantages of the (8L dite e support this critical
national defenss mission for meny years o coms, The INL site has bees cosprehonively

and possssses the (nfravtructure snd (solstios bo sepport wwsch A
progras. The sovironssntal ispacts of the current Navy opevations st the WA facility hawe
been evaluated snd determined to be senageable. In addition, Newvy hai seoy years of
demonstrated safe snd eowlirommentally protective operations of lts slsslon work ot the INL
is for continued operation and shows that they are a good
steward of the squifer, owerall environsent, and public safety. As the Navy hay operated
such & Facility ot the INL site for many years, the enviromsental ispscts hawe obviouily besn
evaluated sl shosen to be acoeptable and manageable. To the degres that the proposed new ECP
imvalves quantities and throughputs of saterials that sacesd what hay been evaluated in the
pait, this lecresest hould be bounded and evaluated in the BIPA process o adeguately ensure
that this critical sission word is coversd well into the Fulure amd that it operations
cont imsm to e esviroeseatally protective., In addition, Mavy may =est to consider svaluating
and choosing & cosbinstion or hybrid of the siting altermatives to svuere NEPA coverage of
posuible declulons and outcomes .

5
=
1
:
]
i
g

Overall, [ wupport Nowy sowing forsard into the deaft 115 stage of this evalustion, and
spport the sltisg alternatives and Liat of potential lepactiy to be evaluated In the itudy.

Richard B, Provescher

U.5. Citizren snd [dabo Falls Resident
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Response to E-Mail Comment #2

The commenter’s support for the recapitalization project is noted.
Item #1:

Quantities and throughputs related to the naval spent nuclear fuel handling operations expected in
the future are used as a basis for the impact analyses in Chapter 4.

Item #2:

The siting alternatives are described in Section 2.2 of this EIS. For the recapitalization of naval
spent nuclear fuel handling capabilities, the NNPP has determined that a hybrid of siting options is
not a reasonable alternative. However, an evaluation of a hybrid of siting alternatives may be
considered for the recapitalization of examination facilities when it is evaluated separately.
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E-Mail Comment #3

From: Fbabaliye.Theogensiepamail.epa.gov
[mailto:Mbabaliye . Theogensiepanai]l . epa. gov]

Sent: Thuriday, Septesber 82, 218 B:16 PH

To: Walden, Greg M CIV SEA BB MR

Ce: Brandt.Eitiepans]] . epa.gov; Relchgott . Christina@epanall . epa. gov
Subject: Re: NNPP Recapitalization Project

Hi again Mr. Holden!

attached, please Find EPA scoping comments on your proposed Recapitaliration of
Infrastructure Supporting Naval Spent Nuclear Fuel Handling and Examination at the Idaho
Hational Laboratory Site. A hard copy of the same comsents i3 also being sailed to you under
separate cover using the US Postal Service. In the sean time, contact se if you have
guestions about our Comsents.

(See attached file: 94-032-DOE Scoping for Recapitalization of Mavy
Infrastructure.doc )

Theo Mbabal iye, Ph.D.

S EPA Region 1@

1168 Gth Ave., Suite T8
Seattle, WA 98101-3149
Phone: (286) 553-6321
Fax: (286) 553-6984
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Ciregory F. Holden (08L-Naval Reactors)
Naval Ses Systemas Command

1240 hase Hull Avenue, SE, Swop 8034
Washington Navy Yard, DC 200 76-8036

Subgect: Proposed Recapitalization of Infrastructure Supporting Naval Spemt Nuckear Fuel
Handling and Fxaminstion si the INL in ldaho {EPA Project Ne - 94-032.DOF)

Dear Mr. Holden:

The U S Environmental Protection Agency (FPA) has reviewed the Diepartment of
Energy (DNDE ] Motice of Intent (NOT) 10 prepare an Environmentsl Impect Staberment (EIS) for
the proposcd Heeapitaliration of Infrastructure Supporting Naval Speat Nuckear Fuel
Handliog sad Erxaminstion o the ldaho National Laboratory (INL) Sie i ldabo Owur review
wins conducted in sccordance with our responsibilities under the National Environmental Policy
Act (NEPA) and Section 309 of the Clean Air Act (CAA). Section 309 regquires EPA 1o review
and comment in whting on the environmental impacts associated with all major federal actions

According to the NOL DOE proposes 10 evaluate potential emvironmental impacts of a
proposal w0 sit and corstruct new facilities for transferming. prepaning, cuamening, and packaging
Naval spent nuclear fucl and other uradiated matenals st INL.  The evusting Expended Core
Facility { ECF) infrassrecture has been in service Tor over 30 years and is 8 growing maimonance
bunden  Recapitalization of this infrastnecture woulld ensure continumed naval muckear-powered

and rrsssons lor the neat 40 years or more and support DO4  commitments
demtified in the State of ldabo, [XOF, and Navy s 1998 Settlement Agreement and related
amendments on the bringing. handling. and removal of Navy spent nuclear fucl matenals a IN] .

The MO has dont foed @ semtative list of resouree sreasresases 0 by sddressed.  The list is
an appropriate starting point for analysing the effects of the proposed acthon and its alternatives.
Chur attached sooping comments are provided 1o inform DOF of issecs that FPA belicves are
irpasrtant and should be conmidered in the NEPA analysis fof the project. Thaak you fir the
opportunity 1o provide comments at this sage of the FIS development. 11 you have questions or
comwerns reganding our conuments, please conlact me at {206) 5536322

Simcerely,
-4

Theogene Mbabalive, NEPA Reviewer
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EPA Scoping Comments on the proposed

Recapitalization of Infrastructure Supporting
Naval Spent Nuclear Fuel Handling and Examination

at the ldaho National Laboratory in ldaho

Favirsnmental effects
The FIS shoubd include environmental effects and mitigation measures.  Thas would
1 imvolve delincation and description of the alfected environment, mdication of resources that
winild he mpacted, the nature of the impacts, and a listing of mitigation measares for the
impacts. The NOH indicates that the proposed project has the potential 1o impact & vanety af
resowrces, incheding waler, air, wildlife and their habdtat, and human bealth. These and other
unpacts shoubd be minsmeod

Water revours ey impas
Preventing water quality degradation is one of EPA’s pnmary concerna. Section 3000 d)
of the Clean Water Act (CW A) requires States (and Tribes with approved water qualiry
standards ) o dentily water bodics that do nol mect water quality standards snd 1o develop waler
2.8 | [he EIS muest dischose which waters may be impacted by the project. the nature of potential
m-ﬂw:ﬁ:wﬂm:ﬂhﬂrhmﬂm-m It showlbd sbso repon those waler
affecied by the projec that ore listed on the Statc’s and any Tribe's miost
2.b mfnmmmpmmmmmmmmﬂ
enhancement efforts for those waters, how the proposed project will coordinate with on-going
protection cfforts, and amy mitigation measures that will be implemented 0 avoud farther
degradation of impaired walers.  Also, please note that anti-degradation provisions of the CWA
prohibet degrading water quality in waterbodies where water quality standards are currently
hewg Mot

Public drinking water supplics and'or their source arcas often exit in mamy watersheds.
Source water arcas maght exist within the watershed in which the proposed infrastnecture would
be located  Source waler s water from streams, rivers, lakes, sprngs. and aguifers that is used as
s supply of drinking water. The 199 amendmens to the Sale [rinking Water Act (SDWA)
require Tederal agencies 1o protect sources of drinking water for communitics. Since
construction and operation of the project msy impact sources of dnnking water, EFA
recommends that [XOF contact the Idaho Department of Environmental Qualoy (1DEQ) 10 help
identify source waler projection arcas within the project arca.  The EIS document shoukd identify
all:

a) Sowurce waler proloction arcas within the project anea.
b} Activitees that could potentially affect source water ancas.
2c ¢) Potential contaminants that may result from the proposed progect.
d) Measures that would be taken 1o protect the source waler protection areas in the
draft EIS.
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The progect arca is located within the Eastern Snake River Plain Aquifer, which has been
designated as a Sole Source Aquifer by EPA_ This aquifer is vulnerabie to being contaminated
from surface activitics such as septic sewage disposal, herbicide applications and potential spills
of toxic substances. Since groundwater may be impacted by the project, the EIS should fully
analy ze impacts to groundwater, including reasonably foresecable direct, indirect and cumulative
impacts o groundwater and surface waler resources. Guidance documents that address
contaminant levels in soil 10 protect groundwater include: “Soul Screening Guidance for
Roclvoruclides User's Gulde™ (OSWER Directive No, 9355 4-16A), October 2000, and "Soil
Screening Guidance for Radiomuclides: Technical Background Document™ (OSWER Directive
Mo, #J!ii-lil&whnm Mhnmmhm*l

Construction of facilities and sccess roads, and road use may also compact the soil, thus
changing hydrology, mnofl characteristics. and ecological function of the arca, affecting Mows
and delivery of pollutants 1o water bodies, The EIS should note that, under the CWA, any
comstruction project disturbing a land arca of one or more acres reguires a construciion storm
water discharge permit or the National Pollutant Dhscharge Elimination System (NPDES) permin
for discharges 1o waters of the United States. The EIS should document the project’s consistency
with applicable storm water permitting requirements and should discuss specific mitigation
mcasurcs that may be necessary of beneficial in reducing adverse impacts to waler quality and
Bcjuashic FessunoeL.

Hazardous Materialy

The EIS should address potential direct, indirect and cumulative impacts of harardous
waste from comstruction and operation of the project. The document should identify projected
hazardous wasie types and volumes, and expected storage, disposal. and management plans. It
should address the applhicabdity of state and federal hazardous winte requirements. Appropriate
mitigation should be evaluated, including measures o minimize the generation of hazardous
waste (e harandous waste minimization). Allemate industnal processes using less toxic
materials shoukd also be considered

project, as well as the public who would access the project arca dunng and afier project
construction, the IS should include information ensuring the public that no hasardous materials
would be released in the environment as a result of the proposed project activities. During the
spent nuchear fuel receipt, transfer. and repackaging operations, it is possible that gascous, liguid,
and solid low-level radioactive waste would be generated. The EIS should discuss probable
impacts from exposure 1o such waste, potential pathways and periods of exposure. Any waste
gencrated should be managed 1o limit the amounts and maintain cxposures as low as reasonably
achievable {or ALARA ), especially if the waste contains radionuclides of concern, such as
iodine-129 and tritium.

During the proposed project operalions, accidents may also occur and result in release of
highly radioactive waste (spent fuel) 1o the environment. The EIS for the project should describe
measures that will be taken to ensure that the chances of such an accident would be kept to a
minimium, but also 1o ensure that the workers involved in ransfermng. prepanng. examining. and
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1.-\

unloading shipments are protecied.

Sersmuc Risk

Beovause the INL Site may be within an sctive wetonically sctive arca, it is possible thi
project activitics could causc increascd scismicity (carthquake activity ) The magnitude of such
activity is uswally low, ranging from | - 3 on the Richter scale. However, we recommend that the
EIN discuss the potential for scrsmic risk and how this nak will he evaluated monitared, and
managed to ensure that critical facilities. including nuclear facilities. remain safe during and afier

4.b| any carthquake A seismic map should either be referenced or included in the E1S.

5.a
5b
5.c

5.1

6

Alr qualiny and human health impact

The bI% showild provade s detanled discussion of ambsent ser conditma | hascline or
existing conditions), National Ambient Air Quality Standards (NAAQS), and criteria pollutant
non-attanment arcas in the progect arca The IS should estimate emissions of crtenia pollutants
for the project site and discuss the timeframe for release of these emissions over the lifespan of
the progeet (40 years) The FIS should also analyre the polential impacts 10 air quality (incloding
cumulative and indirect impacts) from the project construction and operation.

The EIS should specify emission sources and guantify these cmissions.  Such an
evaluation is necessary 10 assure compliance with Swue and federal air guality regulations, and 10
dhachome the polential impacts from temporary or cumulative degradaton of ar guality. The 1S
ghould include:

*  Detailed information about ambient air conditions, NAAQS, and criteria pollutant non-
altaimncnl arcas in and around the project arca.

*  Duta om emisssons of criterin pollutants from the proposed progect send discuss the
tumcframe for release of these emissions over the lifespan of the projoct.

*  Specilic information about pollutant from mobile soufocs, stalumary swirces, and
ground disturbance. This source specific information should be used 10 identify
appeogeiabe mitigation measuries and arcas in oeed of the greatest atiention

*  An Equipment Emassions Mitigation Plan that identifies sctions w redice diesel
particulate, carbon monoxide, hyvdrocarbons, and NUx associaled with construction
activities.

*  Evaluation of radioactive emissions, including the effects of radon emissions.

Cumularive Tmpacn

The Council on Environmental Quality (CEQ) definition of cumulasive impact is "the
impact on the environment which results from the incremental impact of the action when added
1o other past. present. and reasonably foresccable future actions regardicss of what agency
(federal or mon-foderal) or person undertakes such other actions®. Cumulative impacts result
magnitude of the mmpacts of the altematives by analyzing the impacts of other past. present. and
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T.a

7.b

reasenably forcsccable progocts of actions al and near the site, then comsidering those cumulative
impacts in their entirety. Where adverse cumulative impacts may exist. the FIS should disclose
Impacts

EPA has also issued guidance on how we are to provide comments on the assessment of
cumulative umpacts, Comsideration of Cumdutive Tmpocts in EPA Review of NEPA Documents,
which can be accessod onbine at:
hps ‘www epagov compliance resources policies nepa/'cumulative pdf. This guidance states
that in order 10 assess the adequacy of the cumulative impacts assessment, five keyv areas should
be consdered. EPA tnes 10 asacas whether the cumulative ¢ffecty’ analymis:

a)  Mentifies resources, if any, that are being cumulatively mmpacied.

b}  [etermines the appropriate geographic (within natural ecological boundaries)
arca and the period over which the effects have oocurred and will occur.

€)  Looks st all past, present, and reasonably foresevable future sctions that have
affected, are affecting, or would affect resources of concemn

d)  Describes a benchmark or baseline.
¢} Includes scientifically defensible threshold levels.

Climate Change Effecns
Scwntifc cvadence supports the concerm thal continucd increases m greenhoose pas

emissions resulting from human activities contribute 10 climate change. Effects of climate
change may include changes in hyvdrology, sea level, weather patierms, precipitation rates, und
chemical reaction rates.  Therefore, the 113 document should consider how resources allected by
climate change could potentially influence the proposed project and vice versa, especially within
sensitive arcas.  Also, the EIS should quantily and disclose groenbouse gas emissions [rom (he
projgect and discuss mitignton measares o reduce emissions.

Coordinstion with Tribal Governments

The EI1S should describe the proccss and outcome of government-to-government
consultation between DOF and cach of the tribal governments that would be affecied by the
project, issues that were rased, if any, and how those issues were addressed

Executive Order 13178, Comsultation and Coordination with Indian Tribal Governmenis
(November 6, 2000}, was issucd in order to establish regular and meaningful consultation and
collaboration with trihal officials in the development of federal policies that have tribal
implications, and w strengthen the U.S, govemnment-wo-government relationships with Indian
tribes.

Environmental Justice and Public Participation
The IS should include an cvaluation of environmental justice populations within the
geographic scope of the project. If such populations exist. the EIS should address the potential
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for disproportionate adverse impacts to minority and low-income populations, and the
approaches used 10 foster public participation by these populations.

Une ool avalable 1o locate | nvironmental Justice populations is the Lnvironmental
Justice Geographic Assesament 1ool, which is available online at:
hip: ‘epamap | 4.epa.goy ‘gimap/'entry, himl, Also, Executive Order 1 2898, Federal Actions 1o
Address Envieommenial Tustice in Minority Populations and Low-Income Popalasions (February
11, 1994), directs federal apencies to wdentily and address disproportionately high and adverse
human health or environmental effects on minornity and low-income populations, allowing those
populations a meaningful opportunity to participate in the decision-making process.

Muoniloring

The proposcd progoct has the polential 1o impact & vancty of resourocs and for an
extended period. Because of that, we recommend that the project be designed 1o include an
environmental inspection and mitigation monitoring program w ensure compliance with all
mitigation measures and assess their ellectiveness. The 115 document should describe the
monitonng program and how 1t will be used as an effective feedback mechanism so that any
necded adjustments can be made to the project 1o meet environmental objectives throughout the
lifie of the project.
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Response to E-Mail Comment #3

Items #1-10:

This comment duplicates Mail Comment #2. Please refer to the responses to Mail Comment #2.
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E-Mail Comment #4

From: ROGER TURMNER KAYE TUR

Sant: Thursday, Seplember 02, 2010 11.01 PM

T LF

Ce:

Bubjoct: on Et Minvy Spunt Nuties Fus! Recaptesabon
Attachmsnts ramvy-ANF R 10 e

Mr. Gregory F. Molden (OBU Naval Reactors) Naval Se3 Systoms Command 1249 liaac HMull Avenue,
S, Stop BO)E Washington Ravy Yard, UL 20376 B816

Submitied by cmail to ectrecapitalizationsunnpp.gov

SUBIECT: Scoping Comsents for Recapitalization of Infrastructure supporting Spent Muclear
Fuel Handling

Mr. Greg Holden:
Please Find attached my cosments om the Mavy Scoping for Recapitalization.
Please let me know if you have any problems Opening the attachment.
Regards,

Roger Turner
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Scpiember 2, 2010

Mir. Giregory F. Holden (081 -MNaval Reacton)
Naval Sea Systom Comemand

1 240 e Fluall Avense, SE, Stop 8036
Wanhingion MNavy Yard, DU 303 76-8036

Submined by cmail to ccfrocapitaluratson @ unngp gos

SURIECT: Scoping ( smments for Hecapitalization af lafrastrectsre sapporting Spent
Suckear Fuel Handling

Mir. Holden:
Thankyou lfor this opportumity 1o comment on this mmponant Navy project.

The Notsce of Intent {NOI) lacks sufficient detail, particularly with respect 1o the range of

Intro altermatives, with Spent Muclear Fuel (SNF) handling and storage 1o allow the public w provide
well-informed comments on the specifics of the project. but the U5, Mavy Noclesr Power and
Propelsion (NNPF) have an opportunity 1o clearly address all the clements of i in the ponding
ElS.

1. This new EIS mast be specific and cannot rely heavily on the slder 1998 E1S.

The 1993 Programmansc EIS cannot be relied on to reference site specific changes noeded

la this Recapitalization EIS.  In onder 10 mect NEPA requirements the new EXS must be
specific as o the projects and upyrades, along with their costs and covironmental impacts.
e Programmatic EIS focused primarily on the brood issase of where to pu cortain SNF in
the United States. b did not provide detail, nor provide tering. for the foresocabile spocific
projects. An cxample of this lack of detail is the dry siorage project, from Table $.3.1 of
appendin C, of the old EIS:

Dhemign, constroct and operate o facility for the proparstson of neval
wpemt nuchear fuel for shipment i storage facilibes ™

The above sentence was most detail the EIS provided.  There was o schedule. no tiering off
the progect. no detailing of the individual sub-project costs, ao specific hard look st
environmental impacts. The lack of detail is not just in dry siorage bl in each aspect of the
Mavy SNF process ot the INL.

Page |
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Consequently, i order 1o adhere 1o NEPA, the new EIS must get down o details, otherwise,
the Navy is just adding more mystery 10 the project, rather than clanfyving them. 1t must

1b answer what, where, when, how, for the Navy's Spent Nuclear Fuel, including the cumulative
environmental impacts.  The EIS must contain a “detailed statement” including, inter alia, the
environmental impacts of the proposed project, and all reasonable alicrnatives 1o the project
(42 US.C. § 4332c))

Another example of the disconnection between the Programmatic EIS (hereafier, “PEIS”™) of
1995 aend the prescnt comditions, is the LIS, anticipatod that a final repository for SNI
would be progressing if not finalized by this time. But now Yeccs Mountain will mot likely
be licensed and Congress has not suthorisaed the funding to investigate an aliemative site.
With the failure of Yucca Mountain, many of the original assumptions arc ermoncous, A final
repository will mot likely be ready by 2015 (the old deadline 1o remove all Navy SNF),  The
continued reliance on lemporary storage designs, as approved by the PEIS, are no bonger
walid.

L Information lacking on Eypended Core Facility with o gap in SEPA review |

The programmatic FIS of 1995 specified. in Table $.3.1-1, a project for the Expended Core
Facility, that included design and construction in order to handle Navy SNF.  Now, a NEPA
review is proposed 10 “recapitalize™ this same facility. Hence, the new EIS needs 1o detail
what was actually constructed ot the ECF and “covered™ under the old Programmatic EIS,
and what has gone into disrepair, of is about to go into disrepair, at this same facility that,
according 1o the new EIS, needs improved “infrastructure™

The foslloaing munsd be answered: What did the Navy build at the ECF over the last 15 years
Ihl since the PEIS and what do they need 1o build now? How many water pools arc a1 the ECF?
: What arc the construction details” Does the FCF meet scismic code and new regulations for
26|  soring SNF?  Does the Navy send waste from the ECF 10 the RWMC, or other INL sites,
l.dl and if so, what classification is this wastc and volume” The lafter issuc should be reviewed

under the NFPA requirements for cumulative environmental impacts.

The EIS process of reviewing Spent Nuclear Fuel, needs 1o stop vagiee references 1o

improvemnents at the ECF, but without ever really describing them. documenting the costs,

the schedubes, the waste streams, allernalives, or the cumulative environmental impacts.
X New KIS should describe wet pool capacity and process.

The 1995 EIS reviewed and approved an increase in the rack capacity at building 666 in order
3 w store Navy SNF. Does the Recapitalization project require new pool storage/handling al
the ECF" Why can’t the building at 666, with its expanded racks, handle that capacity”
The Recapitalization FIS should describe the capacity and purpose of pool storage necds al
both facilitses.

4. NEPA review needed on Idaho Scttbement Agreement, Y ucea Mountain related to
4 Navy Spent Nuckear Fuel

Ome of the bag drivers of the Programmatic EIS was the Seftlemont Agreement between the
Navy, DOE and ldaho. Since then, the partics changed the Agreement 1o apen the door 1o
receiving Navy Spent Nuclear Fuel afier the deadline in the ongimal Agreement.  This

1.¢

Page 2
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cuiensson, slong with an almost cerain failure of Yeccs Moustain or any other foresecable
final SN reposstory changes the scope of the INL's purpose from an lemporary storagce
site__to a more permanent one.  There should be NEPA review by the Navy that expands on
the covirommental consegquences of this extension of purpose at the INL otherwise the EIS
revicw 13 completely open ended with respect to the life-span of SNE handling and storage.
and sssocisted impact 1o the environment and safety,

S No Need to inspect all Navy Spent Fuel,
The draft EIS should provide a full explanation of the need for transporting all of this Spent
Nuchesr Fuel (SNF) waste 1o ldabo The situation has changed since completion of the
P'rogrammatic EIS. It scoms apparcnt that the Navy docs not need 1o examine cach fuel rod
that has been removed from a ship, but rather only a representative sample, unless it"s an
5 experimental vne. The EIS should coosider the additional altcrmative of sending a
representative mumber of fucl rods 1o Idaho Tor examination but cul out and koep the
remaining spent fuel & the Navy shipyards temporarily until a national waste repository is
licenmed For final disposal. (In any case, there should be established a Spent Fuel Review
Giroup, that inchudes stafl from the state of Idaho and other scicntists 1o review the nood 1o
ship SNF 10 Idaho because otherwise there may be a tendency for the Navy 1o send all the
SNF 10 dabo, all of the tune, without justification )

After over fifty vears of experience in de-fueling these ships® mh!‘-hwhn: fairly
well-defined classification system for submarines and surface vessels and
propuluon, fucl, and cladding charactenstics that precludes the need for cach fucl rod to be

sent 1o INL for examination and storage.

6. KIS needs to compare inspection alicrnatives al the Navy Shipyards and INL.

6 Much of the fuel rods that do require inspection may be completed with low-technical
cyuipmcnl and the EIS should review an alicrmative to perform this task at the shapyards in
combimation with on-sile lemporary sorage there. I8 is very unhikely that the Navy would
gain significant data by performing rigorous high-technical inspection of each fuel rod before
assigning il o slorage.

7. EIS should separately address storuge and inspection needs.

The EIS should not combine thie need W exuming luel rods with the storage of them: they

miued he separately sddressed. 1t should not be inferred that since the Navy wants (o cxamine

their fuel rods ot the INL., that they then be automatically assigned for “lemporany™ storape at
7 the INL. It may be that 8 less expemsive aliemative, in the long run, for the Navy is 10 have
at least one shapyard on cach coaxt of the LS. that stores the magority of the fuel rods (those
that are not individually examined). until they can be shipped 10 the final cenified wasie
repository. 17 some of the de-fucled SNF needs cxamined, but only by a techmcally ssmple
means (1.¢. visual or photographic) the EIS should address the possibility of doing such an
cxamination at the shipyard, without the need 1o ship it 1o ldaho for sorage.

Page 3
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-

K. EiIN should clearty define wet and dry storage meeds, eriferia and alicrnatives.
The timing between defucling of the SNF a1 the shipvards, ranspon 1o the INL and the
appropruste holding penod in water ponls hefore inspectionn and final trenser to dry storape
all needs 1o be fully reviewed in the EIS.  Are the fuel rods that are scheduled for
exarninalion always beld in water poals prios 1o el exammnation amd s bow loag? A
they retneved from dry storage for examination” Docs the Navy have or noed additional
retrievable dry stonage?

The EIS needs 10 clearly explain the dry storape ascceptance criteria in 1erms of thermal hemt
arsd roed integrity  The ime-line requirements need 10 he reviewed bor these step-wise
transfers to dry storage and new altermatives explored.

The EIS needs 1o examine the dry cell infrastructune and security requirements and explore
the alwrnative of dry-cell storage st the Navy yands.

9. The "No Action Alternative™ must be changed in EIS.
The NEPA and court cases are clear in their prohibition of | ederal progects that arc camicd
out in small steps. which if combined ino a single project, would require NEPA review.,
The No-Action Alernative proposed likely exceeds that thweshold  Please include cost
cstimates for cach overhaul project anticipaled with the "No Action Alernative.

Locs the Navy proposs modification or expansion of dry storage or the pool storage as part of
the “No Action Alernative™  If so, this should not be classificd as a No-Action Aliernative
e il gres heyond rouitine mainienance up-grades. | he LS should rovise what is now
*“No Action” to a separate alternative such as the “Minor Overhaul Alernative™; and then
the "N Action” altermstive should be limited w simple masmcnance of the existing sysiem
{but not re-buslding. sgmificantly expanding, or overhauling it).

Summary. Much has changed since the Programmatic FIS of 15 years ago:  [he Idaho
Scttlement Agreement was revised, the fallure of the Yucca Mountain site 10 be licensed, with no

alteviute site under review, and the Navy has spent millions of dollars on refurbishing the
mirastructure af the INL in order o receive Spent Nuclear Fuel, Because the Programmatic EIS
was intended 1w be a brosd review of Navy Spent Fuel haodling and stooage, one that focoased
prmanty on Natonal SN sting ssucs, very imited progect descriptions were identified or
reviewed in detail.  But NEPA requires details, and the public needs them in order 1w provide
lenrmed input on INL"s role in handling. examining, and storing SNE. The Navy and 1X0F have
an affirmative obligation 10 comprebensively review the impacts and aliermatives of the transpont,
core cutting. examimation. sorage and waste stream of Naval SNF - The Addendum io the Idaho
Scttiement opened the door to receiving SNF afler the 2035 deadline an open ended schedule,
not yet reviewed by the NEPA pnxoess.

In anv case, the Navy must provide detailed review of the Recapstalization project, without
relying on & vaguc and datcd programmatic EIS.  So far. the public has not been provided with
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the details of the past 15 years of work at the ECF, Building 666, or other SNF infrastructure
improvements, upgrades, in violation of NEPA. The Council on Favironmental Quality
("CEQ") regulations implementing NEPA, provide that the consideration of alleratives is "the
heart of the environmental impact staterent.” 40 CFR. § 1502.14.  The Navy now has an
opportunity to truly involve the public in their decision-making by providing the detailed review
of Navy SNF processing and associated infrastructure; and 1o provide a wider range of
alternatives than that proposcd i the Notice of Intent for a Recapstalization FIS.

Thankyou for providing public hearings in several sites, including Pocatello, and for the
opportunity 1o commeni.

Ce: Susan Burke, INI. Coordinator
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Response to E-Mail Comment #4

Responses to Roger Turner’'s comments follow:

Introductory Item:

The information provided in the NOI was sufficient to allow informed comments on the scope of the
planned EIS.

Item #1.a:

As discussed in Section 1.4, this EIS has been prepared to fulfill NEPA requirements as related to
the recapitalization of naval spent nuclear fuel handling capabilities. It provides specific
descriptions of impacts (direct, indirect, and cumulative) from reasonable alternatives. It uses
updated information without heavy reliance on DOE 1995.

Item # 1.b:

Detailed unclassified information on naval spent nuclear fuel management, including a description
of naval spent nuclear fuel receipt, handling, and processing for dry storage at ECF, was included
in Appendix D of DOE 1995. Sections 1.1.3 and 1.1.4 of this EIS provide current unclassified
information on naval spent nuclear fuel management, including a description of facilities where
these activities are performed.

Cumulative impacts for the proposed action are addressed in Chapter 5 of this EIS.
Item #1.c:

DOE 1995 evaluated the transportation of naval spent nuclear fuel to the INL for examination and
storage. Based on the evaluations in DOE 1995, the decisions in ROD 1995 to transport naval
spent nuclear fuel to the INL were not dependent upon having a geologic repository at Yucca
Mountain. In fact, ROD 1995 states that relative ranking of the alternatives would remain the same
for possible future naval spent nuclear fuel disposal scenarios.

Item #2.a:

Section 1.1.4 of the EIS documents the current ECF configuration and current and planned naval
spent nuclear fuel handling infrastructure at NRF. The commenter refers to Table 5.3.1-1 of

DOE 2005a. The only entry in that table relevant to the NNPP at NRF is the Expended Core
Facility Dry Cell Project. In the description of the project status, it states that “process limitations
identified with the Dry Cell Facility and the volume of naval spent nuclear fuel that must be
processed and loaded into canisters for dry storage led Naval Reactors to the conclusion that
continuation of fuel processing in water pools was more likely to support the objectives of the Idaho
Settlement Agreement and support fleet operating schedules than dry fuel processing.
Construction is continuing to implement canister loading and dry storage operations at production
levels.” That entry describes the cancellation of the dry cell project and construction of the Spent
Fuel Packaging Facility described in Section 1.1.4. The entry further describes how the change in
direction is bounded by the analysis in DOE 1996.
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Item #2.b:

Section 1.1.4 of the EIS documents the current ECF configuration and current and planned naval
spent nuclear fuel handling infrastructure at NRF. These descriptions cover what has been
constructed at ECF and NREF relative to naval spent fuel handling operations in the past 15 years.

As described in Section 1.1.4, the ECF water pools were constructed in four stages, referred to as
Water Pools #1 through #4. The total length of the ECF water pool is now approximately 130
meters (420 feet), with pool depths ranging from approximately 6 to 14 meters (20 to 45 feet). ECF
is currently approximately 305 meters (1000 feet) long and 60 meters (190 feet) wide, with an
18-meter (59-foot) high bay running the length of the building.

Item #2.c:

As noted in Section 1.1.4, the water pools at ECF were constructed sequentially between 1957 and
1979, and range in age from 35 years to 57 years. Each stage of expansion met the seismic code
applicable at the time. The ECF water pools have never undergone a complete refurbishment;
and, therefore, have not been upgraded to industry standards for storing spent nuclear fuel.
However, a seismic analysis of the ECF water pool reinforced concrete structures and adjacent
building steel superstructure concluded that the reinforced concrete portion of the pools and
adjacent building superstructure meet the seismic strength requirements of DOE 2002b for a
Performance Category 3 structure. The analysis verified that the ECF reinforced concrete pools
and adjacent building superstructure would maintain structural stability in a design basis
earthquake. Additionally, the ECF overhead cranes were determined to remain on the crane rails
during a design basis earthquake. For a new facility, structures, systems, and components
important to safety would be designed to the appropriate natural phenomena hazard category
using current design and construction standards.

Item #2.d:

As discussed in Section 3.14, NRF generates Remote-Handled Low-Level Waste that is currently
disposed of at the RWMC. In addition, non-hazardous waste is sent to the INL landfill at the
Central Facilities Area for disposal. Cumulative impacts from waste management are discussed in
Chapter 5.

Item #3:

The capacity of the ECF water pool is described in Section 1.1.4. The capacity of the New Facility
Alternative water pool is described in Section 2.1.3. The naval spent nuclear fuel handling
management process is described in Section 1.1.3.

Building 666 is located at Idaho Nuclear Technology and Engineering Center (INTEC), not NRF. In
accordance with ROD 1997a, naval spent nuclear fuel at INTEC is being returned to NRF to be
loaded into canisters for temporary dry storage to meet the requirements of SA 1995 and

SAA 2008.

As discussed in Section 2.2, new facility alternative locations other than NRF, including INTEC,
were evaluated but eliminated from further analysis.
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Item #4:

NEPA evaluation is neither necessary nor appropriate for the 1995 Settlement Agreement
(SA 1995). SA 1995 resolved NEPA concerns related to DOE 1995.

As discussed in Section 1.5.3 of the EIS, actions related to dry storage of naval spent nuclear fuel
at NRF and actions related to transportation and disposal of naval spent nuclear fuel at Yucca
Mountain are outside the scope of this EIS. In particular, actions to develop interim storage
facilities or geologic repositories (as suggested by the Blue Ribbon Commission on America’s
Nuclear Future (BRC 2012)) in lieu of the planned geologic repository at Yucca Mountain will be
subject to their own NEPA analysis.

In DOE 1995 and DOE 1996, environmental impacts associated with dry storage normal
operations and hypothetical accident scenarios were evaluated for several container system
alternatives with varying naval spent nuclear fuel capacities. For dry storage operations, arrays of
345 to 585 dry storage containers were evaluated. The NNPP does not expect to have more than
585 dry storage containers by 2048. Since each container system would be designed to meet

10 C.F.R. § 72 licensing requirements for storage of spent nuclear fuel, the analyses were
insensitive to container system capacity and quantity. The delay in opening a geologic repository
until 2048 would not result in changes to impacts described for the containers evaluated in

DOE 1996. Therefore, the previous EIS analyses and conclusions remain valid.

Item #5:

The commenter is incorrect in stating that since the completion of the 1995 EIS the situation has
changed such that the Navy does not need to examine each fuel rod that has been removed from
a ship, but rather only a representative sample. The current in-service conditions experienced by
naval nuclear fuel are more demanding than in the past. The designs of naval nuclear fuel
systems continue to evolve, and some desirable performance characteristics (e.g., a life-of-the-ship
fuel design for aircraft carriers) have not yet been achieved. The continuing comprehensive
program of examining all naval spent nuclear fuel provides information that validates naval nuclear
fuel designs and performance models. This validation is essential to support resolution of
emergent fleet problems, further refinement of the models, and development of the next generation
of naval nuclear fuel designs.

Item #6:

The commenter is incorrect in stating that most spent fuel inspections may be completed with
low-technical equipment. Very complex and sophisticated equipment is needed to obtain needed
information from examination of naval spent nuclear fuel while protecting workers from the high
radiation fields associated with naval spent nuclear fuel. The infrastructure for such inspections
does not exist at the naval shipyards. However, this infrastructure does exist at several locations
on the INL. As indicated in the original NOI, the U.S. Navy will include those locations when
alternatives for recapitalization of the examination program infrastructure are evaluated.

Item #7:

As noted in Section 1.5.3, alternatives for management of spent nuclear fuel managed by the DOE,
including naval spent nuclear fuel, were comprehensively evaluated in DOE 1995. Based on that
evaluation, ROD 1995 chose to implement regionalized spent fuel management by fuel type.
Under that alternative, naval spent nuclear fuel is managed at the NRF at INL. There are no
factors that warrant reconsideration of that decision.
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Item #8.a:

Sections 1.1.3 and 1.2 describe the process for unloading naval spent nuclear fuel from shipping
containers into water pools at ECF. The NNPP complies with the restrictions of SA 1995 limiting
the time naval spent nuclear fuel can remain in the water pool to a period of 6 years with an
exception for a volume of not more than 750 kilograms heavy metal of naval spent nuclear fuel in
archival wet or dry storage as necessary for comparison to support fuel designs under
development or in use in the U.S. Navy fleet. The archival fuels are not subject to the 6-year
time-frame limit.

Item #8.b:

The scope of this EIS no longer includes recapitalization of examination infrastructure. In addition,
discussion of dry storage is outside the scope of this EIS, as described in Section 1.5.3.

Item #8.c:
Dry storage is outside the scope of this EIS, as described in Section 1.5.3.
Item #8.d:

As noted in Section 1.5.3, alternatives for management of spent nuclear fuel managed by the DOE,
including naval spent nuclear fuel, were comprehensively evaluated in DOE 1995. Based on that
evaluation, ROD 1995 chose to implement regionalized spent fuel management by fuel type.
Under that alternative, naval spent nuclear fuel is managed at NRF at INL. There are no factors
that warrant reconsideration of that decision.

Item #9.a:

The No Action Alternative, as currently defined in Section 2.1, limits efforts to preventative and
corrective maintenance. This level of effort may not keep the infrastructure in safe working order
until 2060 (i.e., maintenance alone may not be sufficient to sustain the proper functioning of
structures, systems, and components). In addition, this level of effort will not provide the capability
to unload M-290 shipping containers. Therefore, the No Action Alternative is an unreasonable
alternative that does not meet the purpose and need for the proposed action. While the concept of
a minor overhaul does not warrant analysis as a stand-alone alternative since it is bound by the
Overhaul Alternative, it is described in Section 2.3 as part of the scope of the New Facility
Alternative. The NNPP would continue to operate ECF during new facility construction, during a
transition period, and after the new facility is operational for examination work. To keep the ECF
infrastructure in safe working order during these time periods, some limited upgrades and
refurbishments may be necessary. Details are not currently available regarding which specific
actions will be taken; therefore, they are not explicitly analyzed as part of the New Facility
Alternative. However, the environmental impacts from these upgrades and refurbishments are
considered to be bounded by the environmental impacts described for the Refurbishment Period of
the Overhaul Alternative in Chapter 4.

Item #9.b:

Planned expansions to dry storage are consistent with ROD 1997a. In ROD 1997a, the DOE and
the Navy decided that all canisters loaded with naval spent nuclear fuel would be stored in a
developed area east of ECF prior to shipment to an interim storage site or geologic repository.
Consistent with the evaluation, the first dry storage facility, known as the Overpack Storage
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Building (OSB), was constructed in 2001, adjacent to ECF. Since 2001, two Overpack Storage
Expansion (OSE) buildings have been constructed. An additional OSE is planned if needed to
accommodate the growing number of concrete overpacks loaded with naval spent nuclear fuel
canisters. The temporary dry storage of naval spent nuclear fuel in the OSB and OSEs is
consistent with the evaluation in DOE 1996 and enables the NNPP to continue to meet its
obligations in SA 1995 for dry storage.
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E-Mail Comment #5

e o
N —

LD FAMULLES FOR THE SAFEST ENERGY

ii‘ i'ti

Official scoping isswes to supplesent my oral presentation im Twin Falls please.
While we smire, appreciate, and love the brave Nawy patriots, pleate antwer the
following scoping guestions in your LIS,

1) There are no seaports for mucloer submarings in [daho. Imstesd of bullding new facllities
1] ot W for §1 §lllion, please analyTe relocating and clintering Mavy fusl operationt at the
DOF ' Savaswish Blwer Tacllity. This ls preseotly nol eoder conslderal lon bn por FI%, which
is fllegal by WPA Las, le, on “lrretricvable cosmitesst of resowrces™ Stacking the dech For
future clustering sround the $2 Bllllon spent in ldaho

2) Specifically analyre worst case scenario accldents or terrorise, or disgruntled esployee
2| sabotage, comparing that fallout spreading from Ldaho across the cowntry and cities, vs the
Fallout of SR°s eand coaxl, whece thal has & chance to blow sery From o it ies oul to the
Ol

1) amallyre 1ML vs SE To see that clustering the Navy opsrations o The east coast will sawe
3| money and safety risks from transporting the dangerous spent Tuel across the country to
Tdaha,

d) Pleasve we the docusenbed solence refleremes below. Please analyse Inhalation of one lone
particle of the spent fuel’s pu 238 to Sce It would exceed the 10 erem public cxposwre limit,
4 fince the wmba filters cam WO contalm plutonium at the WW.W/ A bragged about in all kl5'E &0

far. Bobe the patlile alee probles from crlticalities thet the DOF has refused lo answer pet
in all previous EIS°s.

%) Please analyse pu-1R Inhalat lon from (ransportation a0 ldents sbere & Flre lasts 7 houes,
5| and a3 the DOf documents admit, allowing an unbounded relesse of the spent fuel. That fs why
clustering at A ang preatly lescening the transport miles is isportant to snalyre.

nttp://rpd.owfordjournals . org/content /N3/ 3/ 111, abstract

vardability in Pudl Intake by Inhalation: Isplications for Worker Protection at the US
Department of [nergy

1. F.R. Soott

bt tp /eyl e ford fourna ] s oo sea i Al ioe =8, R s Scut Uisort spe sdal sl vubeml t=Sulmit > and
B AT, Temcl
{I'l'l:tp:.I‘.Fr'pl.ﬂfﬂrﬂ}:ﬂ‘lllll.WMHHEMFI'Q.P.#“MW“M!M‘&

Abtract
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This paper describes the stochestic ewposuwre (S[) persdige where, ot sost, ssall nosbers of
alroorna towic particles are presented for inhalation. Ihe focus is on alpha-ewitting
plutonios dloxide (Pul2) particles thet may be inhaled by Department of Emergy (DOE) workers.
Contideration of the 3k paradige it isportant Decaute imtake of only a #ee Righly radicactive
Puli? peari b les wamh an TOPGDT, comild greal ly esiesd Db ammeal Timll om Iwiabe (80T) awed 10
control worker caposere. For the SE paradige, credible imtake distribetions cvaluated over
the populstion at risk sre nesded, rather than wnrelishls pnint sstimates of intaks. Credible
distributions of redistion doses and health risks sre also needed. Deceuse there are limited
data on mmani who Lehaled Full, Theds diiTributiond sust e caloulsted. Caloulated
dlstribut jons sre precssted that relate to the [ntake of rediosctivity wla lnhallang
polydisperse Pull particles. The retults indicate that a large warlsbility im redioactivily
intale I ssperTed when relatively wail]l msbers of RO7 particies sre inhaled. Por The AF
paradign, one cannct know how masy Pull particles were Inhaled by an Individual isvalved In o
given inhalastion ssposere scsnerio. Ihes, rather then sddresiing questions such a5 'Dig the
calculated worier’s intehes of IMBMOZ swoeed the AL, it is better to sddress gwestions
such a4 ‘What Li the probabllity that JIEPuD] intake By 3 given woresr occurred snd encesdid
Pl BATP" Mgl bl loal Bimals For anbcds e g the laller guesl lon ere prewsiel, sl soamples
of thelr spplicatioms sre provided, with eephasis on possible DON worker cwposures ot the
mocky Flats facility sesr Deseer, Colorado. The alpha-ssitting lsotopes Mubea, e, Daseo
and JMIPu ace found #t Bocky Flats. Although 130Pu I3 thought te be presest Un relatively
imall ssounts thers, LetsEs vis inhalstion of only a #few JieFel) particles could greatly
Enrewdl bl 81T

* aadiation Frotection Douilsetry
:http o ot o o fromarmanl 5 vlrl.!nr_j-nlhfrpli'hr- html »

I negded to share tome wital intoreation on HEPA #llter probloms ond plutomlum trancport Ln
waTer

that effects The True plutonies ssiiiions from the propoded pit facllity and the plutonium
loved low

Ieval amd Tronsursaic weste peasrated. 1 o 8 puliatrist in Tein Falls | Tdebw. @s a oLl Loen,
and &3 &

wrmber of the (O sdvisory panel on INCIL. I have gathered some wital docesssts on HCPA
Filter

problems and Pu trasupert probloms . 1 hope you will sddress thess lusees. The WEPR filter
L8 sy

really sffects alsost all seclesr projecti. Flasie conlict e for Eore detalls IF decired,
Wil here I o

B L

To get am air guality permit, the project has [0 §how they do not swpose The public to more
(LT ]

mrem of rediation from mrmal operal loen (aml oy sy says ket there (3 2 108 srem linit
ta

snticlpeted sccidents). The Filters are bragged to be 99.97% efficient for 8.3 micron
particles, and
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more efTicient For Both ssaller and larger particles. This allows thes to calculate a wvery
low rate of

release. gualifyieg casily for a permit.

Here are the I saln sreas of Tilter probless, that resads oeguantified. I have called for
festing the

filters, in lab, #or these problems, at all so-called Emviromsental lepact scoping heooarings.
T date,

thade guedtlome Boes Folslned i Ll

1) Most folis Gnow That The *ilters can burn, DUt even 1Y the Tire i Conlained and put out
y

sprinklers, that masldity can ruln the f1lters. The W "s May 1998 feferue M lear Pac )ik les
Salety

P { NPSESTECH-10) bl thils Lo say, on page 1-%, © When imatalled (ire sappression systess
are

activated to protect syabess, strectures, and components imside confincment, the molsturo
ladan air

carvied dosnitress to the Pl Filters con weriouily degrade Fllter preforsance-at & tiss
wliese

high-efficiency fliter perforsance 15 crucial.” 411 this 11 “despite the fart fhal waier
repellents are

applied Lo U eedlos durleg seoulsiturlng.” This does not stop the DOE from saying that the
|

HEPA Filters in & row combine Ffor 10 to the mdnus Oth power Fllterisg efficiency

{ W R

Criticalitied (not iAn report) are Al snother wnguantifled socident, TROL Could be
gt §F fed S iful iy

In lab wettings. | haws & grest (0 paper from an P wen, replicating & ll'l'l'll-"l‘, wiih
plutonium.

fin day e, e pardloles e beiseen 8.1 sloron down to leas than 8.885 mlcron. Plutonium
12 a

heavy setal, s oftes & wind resuspension factor of 1 por millios porticles it stnigned in
the ELS. In

this FL Horn ssperisest, The plutonies particles wers o Light, that In This windless clowed
e#ll, Uhey

floated for 3 deys | Bewecing seoond oo the heosen e sl lon of e alr selecules! They slowly
aggregated and precipitated, but that was In this closed cell.
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1) "alpha recoll * is & DOE term. For the ability of alpha esitters. like plutonius, to
"cresp " Through

4 HEPA #ilters in 2 row! Nobody knows how much plutoniue comcs owt of the last Filter. We
i T

make tha 0k reveal The plutonies relsates for noreal operations, I 3 1. The DOE hat onown
af

Ihis pruhles sime the 19 s, bnal has chosen Lo igare (1. 1 hewe ) papers Ffrom DOF on this.
One da

from W) McDeoswell, from Ok Bidge. For the 14th (ROA Alr Clesning Comference, b writes a
paper

called * Penstration of HEPA #ilters By Alpha Recoll Asrotols.” We tays “Tests at Oak Ridge
National

Laboratory Rave Confirmed That alpha-esitting particulate matter does penetrate Migh.
wfflclency

Fliter medle, wah ou (et sl by PR Flliees. . Pilier rodend o of @l o les drast Lially
lower than

the 99,98 guoted lor ordisary particulate satter were cbhserved sith P-F2. [3-23), and Pu-
FET |

Conatans contines, leotus dowlises
Page 4
Alr Pevall o, Tv-Slils-88d] Yavannah Biver Site Decesber @, 2odQ

SOUFCEs, IRdicating that the phenmmenin |3 comeon to 811 of thew. " I wess o IF Lo
alpha perticle,

frum ihe rallostlve decay, Literally knocia the particles lowse. As it crespa through any
filters that is

in 1t"s way, the OOL thisks that ssaller ploces of the plutonies particles, bresk ofd the
ariginal

Particin, LACressing Lhe Joy oF GOwslndery.
Another DOl paper comes From Arther W Blersann, at Lawrence Liverwore, from Ded, 11,1991, Wis

paper |s called, "Alphs sigration through Alr Filters: A Busericel slsuletion.” Mo says ,° It
is

obvlous From the review of the literature that evidences emiity of the migration of Slpha
radlonuc | Lde

Epacied through high efficlency fllter sedls. ~ BOTH papers hove meny OOF refersnces, and both
rall

for quantifylng the true releawes | in lab esperisents. The experisents are do-sble, but, so
far; the
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D0E sin"t gonema oo it

I have asked tor Dr Lio, 3% the University of Minn, to be commissioned to stedy these issoes.
e R

@ “total capture” tEhRlges for SoWnLUrGMN particle councing. 'RE LE Eey o Tres @fflclency
detection

o Lok of, The prewst lover oounter con detect down fo 8.1 slooes, O Lis e ge (o 8,807
micron,

Geems the minimal efficiency aise moes down from @.) micron, each tiss particle size
detection soility

increaies. ..
The FL Vorn ssperimest | sestionsd replicates o eriticality, and has Py ender the electron

microscope. [t renges. on dey one, from 0.1 to LSS THAM @.00% micros, & bottomless scalef
Tha Pu

particles slowly aggregate, but such was still tloating for TMEEE DAYS on the brownisn sotion
of

the sir soleculss, in this closed cell experiment. We need to quantity mormal and accldent
Fllterlng

truefully, for the first tiee in o lear history, aml e should ewe (Rl pesel Lo do 1. The
Do

Belrmann paper sentions, a3 a8 theory, thet the bigger pleces of Pu, thet pet cought in the
First #ilter,

may break off ssaller pleces wia this alphd recoll. That throws ssother flaw In the brue dose
to tha

public during noreal operdtiond, owver W yeari. ihis effects all meclear facilivies, past and
presEnl

While the 0d Lgnores this, & recent study et comducted (o the B, V. Vessls of ol publ i shsi
“Ho-antralnment of Jiuld particled captured on Huka #lltes fibred . ° [(Eadiation Protection

Dosimetry Vol &2 Mo 1, pp25-20,1990 ). While | will pretent what | thisk are the shortcomings
of the

Yamada study, they Clearly acknowledge the true efficiency of Pu Filiecing hey NOT bess
auant i led

heefire, Wmeeyer, Yossls reporied two dl(ferent resuspenalon retes. The higher, dust losded
rate

wis & staggering resuspession of 1 particle per hundred por howrl

Flrstly, it is significast that the Yasads study on the re-entridnsest of Pull, detected a
PES

§
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HOUR rate of Pu resuspession. There Is ROt supposed to be a FER WM rate of resuspenslon, of
amy kind. The DDN perwit applications sTate That WW.BTR etficiescy 1S The MINIMUM, PERID0.

This qualifics thes to clile that the 18 erem limit to public esposwre will Aot Be encoeded.
This

appoars to be dractically contragictsd by the continual plutonius refuipeniion rFatel,
especially ot

hijgher dust Toading . which repllostes historical e of Pilliers befl in plais For decades.
Nate p.IN

states,” for cassple, the disperijon rete &t twice dust loadisng wes caloulsted to heve
increated by 14

timcn. It wos contirmed that re-ontralnmont was strongly attected by dwit Loading.” My maln
criticiam i3 that the ssperiment only lasted 20 deva. The paper , Irendcally, does slte and
At wlmlge, Uhe 1978 Aobosel]l paper [ love. That McDowell paper motes thet regular testing

missmi the alphs creep oo of G el deral oo of el Desllng. SoOoesl] left his test
up Tor

unE ywar.

The Yamaa eyl , lwever, seess Lo have enough semsitivity to detext alpha cresp, at all
flows,; even

in this limited 20 day experiment. 1 guestion their conclusiom #1, which dismisscs the lowor
rate oF

re-entraimment. They conclude; ™ Therctore; it was concluded that plutoniue particles
captured om

fiber Filters nedr the Front serface hardly penatrate the #llter .~
Constans contime, leetus Semisiui

Page 5

Alr Permit No. Tv-0ll-00d1 Savernah Biver Site Decesber €, JQ

1 belloww ibwlr dismlssal sl thee red (lags 1 see. In & sere 0 day esperiment. It Is
noteworthy that

ANY plutonies galneed full penstration of this Filter, ot this low rate. A McDossll notes; 2
longer

time frome reveals sore alphs cresp. This 2% day experissnt 13 earsalistic, since an where (n
the

DOE are MEPA Fllters changed svery M deys. This low rate, short rus, eaderestisstes the
true, long
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term penetration by alpha ssitters. 1 noted Yamada's reference &, the Flisscher study , that
sugport s

the probable frogeestation of ssaller plutoniue particles, from the larper original plutonium
particles. This is the BRiersan paper’s theory , as well.

This clesrly calls for O Liu's ulvressall, ultresensitive “total cepture” technlgus, to
capture ALL

shees of particles, to be done over am extenilve period of tles, that replicates actual
ol e, P

alis are we golng to deterslns the trus efficiency, of thii docussated alphs cresp probilesl
Three important points come to mind,

1)00 the other bets snd gosma emitters, that are ispacted on the Fllter, with the alpha
“I-tt"lj

alsn leave the fllvers endetected! Dosd that not reguirs further testing?

1) Do sore redicsctive alphs emitters, like the Pu-118, have sven higher rates of
resuipension? Dows

this mat rall foe srs Teuting?
1) Since thiy Yemsds paper comfires alpha cresp, wiy have the DOE dowsdtress sonltors not

detect sny whispering of this plutonjus, through the filters? The (OC seears that the
ol toring

proves thelr s no alpha cresp “footprint™ on the msonitors, declacing thelr falth in the
monitors. I

believe the phrase ., “belos detectable limits®, appliss to the downitress sonltors, snd their
inability

to reveal the trus suposurs to the public, of Inhaluble alphs emitters,

The second iviee ls the recent divoveries by DOl revealing plutomiue tresaport in water is
i

sasier than previously Selieved. The standard of 18 nanccuries per gras of seste material
W

created in 1984, The reason gives to Jutify the change =as & caloulation that the 1M nano
&t @l

would give an scoeptsble dose of 580 mrem from animal intrusion snd ressspeniion This
definet 1y

ignores the water pethesy. More isportant, it igrores the total guantity of plutoniue which
will be

left over the local water, boried a3 low level waste.
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These decizions sre oaly reguired to try to calculste redistion doses the public. In a
TNOUS ARG yasr

Tima frame, If It i@ Delos 188 neno/gras. Usfortunately, 34 sestlosed , the plutoniom
paart b Lo,

which are potemtially asatly s cancer cauting, LF Inhalsd snd esbesssd Ln your Lengs,
resain

radiosctive for ower 1B, B yeari.

WE have besn tald for peers thet plutonlue 1% an Sctinlos, that Biasi to clay and rocki,
immobilizing

the plutonlem, potecting the local agulfer. These devlslons by L DOF haw ol lunalely
ignored

twe recent , contradictosy DO studies, that both shew how easlly plutonlee sewes with witer.

Ui:rmmwnﬂtﬂﬂnlmhmumﬂqhul—urmbﬂ
L i

health for centuries to Come.

These tws separats itwdies sctually reveal & double trouble scenaric, beceuse both the
toluble fores

and the lnsaluble fores of plotomlom con sowve with water. The A. B. Corvting study , woal dome
ar

the Mevada lest Site{l). Ihis stedy found that insolutle plutoniue had migrated 1.5 ke
(roughly

one mile) bound to clay s 3 colliold snd san suspended snd floating in this wlaggish apifer,
30 years

after belng letrobeed Lo (e eadecgrousl eovironmsent. This iy 8 profossd, snd danperous
discovary, That shmild Changs our aearslghtsiness shoul plutoniee ovwe mee sgelfer. T

;l.'lﬂm_ﬂllﬂ-r*ullﬂ fros grester Than one Eloron, oo 10 @ 87 sicrong. Tha

Sehnilodges that Tnhalst lom of plutoniom (o he senl dengeross el ey of b eojsme.
Lonstans continuo, lentus Seemiiiwi

Page &

AlF Perait No. TV 0080 1 Ssvamnah River Site December &, 2092

Plutonive colleids in swr sguifer would be svailsble for inhalstion from the cosson wie of
sprinkle

irrigation; and cven camal irrigation that later dried, allowing mesly serfaced plutoniem to
.
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resuspended In the wind. The fact that these are insoluble particles of plulonise, seans that

wabi
particle contaans snllises of plutonium stoms. That mskes inhalatios more dengerous becsuse ,

while the single strike alpha disintegration of a single redon gas stom is dengeruws, an

plutoniue particles providei & paist of perprtual rodistion and alphs devtrection. The
Eeriting papsr

iuilien Ghee old ihinking of the 08, siting the Mciowel]l-Boyer piper. (hey say , "Lt has been
argued

w plutonles intreduced Lote the subserisce enviomment |s relal lvwly bl le ming in f1s

ulﬂiuﬂhrﬂ#ﬂmmﬂmmmﬁl.'nﬂtmmm“m
privious

studies of fleld obiervations comtradicting that premize (2, 1).

wmmﬁl. CBC, Stote, ond ATLDN verbally dismiss the Eerstiag stwdy s “due to

bosbh testing.” Mowewer . Eersting sddrecies the Lusue, stating that in the 40 yoars of bosb
testing.

previous Testing only found That “radlonuclides were detected at 2 sawimm of 2 few hundred
satred from the original detonation Lite. “Having isalated the wpecitic izotope ratio of the
Beviham

hosh test debris, thers 1o o doubt of 106 orlgin. The Lersting tess concledes , “ihe
possibllity thet

the Pu from the Benhas test site was blasted sl deposiiod gresier Db 1.0 ke oy, 0 b

distiney sopud fers weparated by W8 8 vertically and M & horirontally tesss Nighly unlikely.”
Hast

importantly, Ceriting concledes,® Pu Lraosmel madels thatl only tabe inlw aoment sorpt lon
and
solubllity may therefore undereitimate the extent to which this species s able to migrate in

water.”
The second study [ will refer to, is from DOE"s Los Alamos lab, by Johs M. Haschle (4). While

Hersting showed the sobility of insoluble plutoniee, Haschie revealed thet Pu bn owr
anviroment

can change omidatiom states im the prosence of alrborne water vapor and become very soluble
in
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ﬂtﬂ'.{m mobility. This discovery contradicts the present testbooks, sccording Dr
Madic (%) ,

who wrote the accompamying “Perspective™ , whon the Hoschke study wos published in Science.

Teutbook knowledge had only found Pull in the enviromsent, in caldetion states III and IV.
Fadd e

writes how this st stéect Pow w8 view sverything, #ros the s plutonies ladem WON mecloar

reactors, to meclesr storage. Madic stotes,” Until mow, it was sssused that pluotoalus would
(L

very moblle 1A the underground geological environment Decause of the Insalubllity of Bu(lv)

compounds, But Moachhke ot al. desoastrate that water con omldire P} {oto Paldin, In which
mra

than I5% of the plutoniue cam exist &0 Wu(vi), 80 lon TRat is #or sorw dalubls, and thul
il e, Ui

Pu(Iv). This mew propecty will heve lmportant feplications for the long term storage of
plutonium,

o owhen will Dhee D08 spply this loforssllon (o protect owr sater snd our health ! e eeed
above

ground, inspectable and retricvsble storage for the billions of plutoniue particles dumped
ovar our

water. To igeore thees tfuodied in inemcuiable.

There L3 one sore paper [ will guote, from Dr Runde. | went to the olégang Buede article
callad

“The Chemical Interaction of Plutonies L the LAviroRsent.” 1T 15 ¥ro@ § Lod Alaeos
i ferenre o

plutonium Transport. That can be referenced a1
WUEp S LD e L . i Pl | Paambar Jis . VLS Wunde

achnoelsdges the collald tronsport was fast, and concludes, “Whet L clear 10 ThaT Lreniport
modaly o

date have endersilinsted the evtest of colloldal tramiport on plutonlus sssdlity. ™ (st = put
lals

conclusion in comtest, sl guote Or Bembe (0 0 Fuller eslenl. Dr Susle, oo page 488 [or 1T of
i on

the computer dosmlosd) says, " We are alio trylng to Better wnderstond the
sorptlon/ desorpt Lon

reactions of actinides with colloids and the actinides” resulting transport characteristice.
This area of
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vy | romsental mhmﬁﬂﬂmhdtﬁﬂ-ﬂﬂmﬂﬂmthH
the

Hevada Test Site [Eersting =t al. 1999). The plutonius had evidestly wigrated 1.3 kilomsters
in only

38 yoars.” Nunde contimees,” A discwiied in the article by Meuress Mohres, w= now believe
that

collold tremiport wss respensible for This resarisbly faat eovesent of plutonius through the
mater

saturatod rock. 1T is mot cleer, howsver, whether the transport sas facilitated by intrinuic
plutonjus

colloids o matwral (clay or realite) collofde. what 18 clear (s That traniport sodels o
date have

umderent imated the ewtont of cslladdal transport an plotenies ssbility.®
Conitany contimes, leviuve demissus

Page 7

Alr Permit No. TV-0008-88dl Savennah River Site Decesber &, N2

The only reference to the aiguendis of bomb testing li the Initial tise it takes to reach
plutonius

pEpoiure to waler. Bunds aoted That the underground explosion alloesd the plutonive to be
left in
witer, while & weste repoiitory would differ, bocsuie the “rodiomssc]ide: would be isolated,
at Least

initially, from the hpdrogeclogic enmvironment . ™. (pd®@ | Ruende 4lso sentions & nes concern for
Pu

migration, and that is microbes acting as * sobile collodds. * While they mey sct & @
Barrier, they

may ald transport. Sunde tays, “As such, they act as sobile or even velf propelled collodds.
(p 49,

LE/28). That Is ssother reston we whould wieply re-barrel the plutonion sedte, Leitesd of
kil Low

burlal. Musds coneletes, * More sophisticated sodels are nesded to stcoust for all the
patent ial

migration paths sssy from an actinide source. Theoretical snd esperimental scientists will be
challenged for pears by demsnds of developing these sodels.(p 418, 19/19)
Gee ;, I look foresrd to when they finish the job.

Sincerely,
1
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Response to E-Mail Comment #5

Responses to Dr. Rickard’s comments follow:
Item #1:

As noted in Section 1.5.3, alternatives for management of spent nuclear fuel managed by the DOE,
including naval spent nuclear fuel, were comprehensively evaluated in DOE 1995. Based on that
evaluation, ROD 1995 chose to implement regionalized spent fuel management by fuel type.
Under that alternative, naval spent nuclear fuel is managed at the NRF at INL. There are no
factors that warrant reconsideration of that decision.

Item #2:

As noted in Section 1.5.3, alternatives for management of spent nuclear fuel managed by the DOE,
including naval spent nuclear fuel, were comprehensively evaluated in DOE 1995. The
consequences of accidental releases were considered in that evaluation; it was found that the
consequences of centralizing spent fuel management at the Savannah River Site (SRS) were
higher than the consequences of centralizing spent fuel management at INL. Based on the
evaluation in DOE 1995, ROD 1995 chose to implement regionalized spent fuel management by
fuel type. Under that alternative, naval spent nuclear fuel is managed at the NRF at INL. There
are no factors that warrant reconsideration of that decision.

Item #3:

As noted in Section 1.5.3, alternatives for management of spent nuclear fuel managed by the DOE,
including naval spent nuclear fuel, were comprehensively evaluated in DOE 1995. Transportation
related impacts were considered in that evaluation. Based on the evaluation in DOE 1995,

ROD 1995 chose to implement regionalized spent fuel management by fuel type. Under that
alternative, naval spent nuclear fuel is managed at the NRF at INL. There are no factors that
warrant reconsideration of that decision.

Item #4:

The articles were reviewed to determine their applicability to the EIS. The articles discuss radiation
exposure due to inhalation of plutonium, water transport of plutonium, and High-Efficiency
Particulate Air (HEPA) filter efficiency for alpha particles.

Inhalation of Plutonium

The B.R. Scott article (Scott & Fencl 1999) identified by the commenter models the amount of
plutonium intake by workers in an environment where there are few particles available for
inhalation - a condition in which the authors consider a statistical (i.e., stochastic) approach for
estimating intake is more appropriate than a deterministic approach. The model uses an assumed
distribution of particle sizes which are available for inhalation. The range in assumed particle sizes
leads to large variability in calculated radioactivity intake when few particles are inhaled. Since
inhalation occurs in discrete particles that have a log normal distribution, most workers will inhale
smaller particles while a few workers may inhale large particles. Of those particles inhaled, only a
portion would be deposited in a section of the respiratory tract that contributes to an internal dose.
The authors correctly note that in addition to the variability in intake, there is uncertainty on where
particles deposit in the respiratory tract. Since the location of deposition significantly affects the
dose received from the particle, the authors do not attempt to estimate the doses associated with
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the intake and subsequent deposition. The authors do not conclude in the paper that inhalation of
a single particle of ?*®Pu would exceed the 10 millirem public exposure limit established in

40 C.F.R. § 61.102. However, if a large enough particle were to be deposited in the lungs, an
individual’s exposure could exceed 10 millirem.

Section F.3 of the EIS discusses the generally accepted models and assumptions used for
estimation of risk posed to workers and the public from releases of radioactivity during routine
naval spent nuclear fuel handling operations and hypothetical accident scenarios. The generally
accepted model for particle dispersion used in the EIS is the Gaussian model for a plume which is
one of the most common modeling methods. For example, the Gaussian model is used by both
the DOE (DOE 2004c) and Nuclear Regulatory Commission (NRC 2011). In addition, the latest
guidance for converting radioactivity inhaled to dose received was used in the EIS analysis

(ICRP 1995). This includes the use of dose conversion factors for appropriate particle sizes for
environmental release as recommended by the ICRP (ICRP 1993).

Additionally, the larger particles discussed in the article “associated with the upper tail of the intake
distribution do not necessarily reflect a higher health risk as many of the high intake events are
associated with deposition of large particles in the nose, which is a radioresistant site.” Therefore,
if a member of the public were to inhale a large particle, the particle would be unlikely to be
deposited in the lungs. The article is also specific to exposure to workers. As discussed in the
article, the particle size and radioactivity distribution are likely to be very different for an accident
resulting in public exposure.

Water Transport of Plutonium

The articles present information about the transport of radionuclides through the environment into
groundwater. However, as the articles state, the transport of radionuclides is dependent on many
factors influenced by the chemistry of a particular location and environment. Exposure from
radioactive emissions onto surface water and into groundwater was evaluated in the EIS.
Conservative assumptions were used to reflect uncertainty in transport methods through the soil
and aquifer below NRF. Individual radionuclide transport properties (excluding radioactive decay)
were not considered for the water transport to allow for conservative modeling (e.g., not modeling
any potential delay from perched water zones, instantaneous solubility, and rapid transport time to
the individuals of interest based on empirical data).

HEPA Filtration

For routine naval spent nuclear fuel handling operations, the impacts reported are based on actual
emissions scaled to future operations. For hypothetical accident scenarios involving an intact
facility structure with HEPA filters, this EIS models HEPA filters as being 99.9 percent effective for
particulates (a more conservative assumption than the 99.97 percent higher filtration efficiency
frequently reported in DOE documents). In addition, multiple HEPA filter units in series are
conservatively modeled as a single unit; and no credit is taken in the model for multiplicative
protection from a series of HEPA filters. For hypothetical accidental scenarios involving damage to
a facility structure, this EIS takes no credit for HEPA filters and does not include HEPA filtration.

The NNPP requires that HEPA filters to the environment be tested frequently for proper air flow,
pressure, and filtration effectiveness. Testing to verify that the HEPA filters are operating
effectively occurs upon initial installation, after any modification of the system, and annually.
Additionally, the NNPP replaces the HEPA filters whenever the filters do not pass inspection, if
damage is detected or suspected, according to schedule, or if the radiation level in the filter
reaches a set-point.
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Item #5:

As discussed in Section 1.5.3, transportation of naval spent nuclear fuel to INL is outside the scope
of this EIS; therefore, no off-site transportation accidents are evaluated. Appendix F evaluates
releases of radionuclides due to hypothetical accident scenarios and intentional destructive acts.
23py is included in the source term for an inter-facility (i.e., between two facilities located on NRF
property) transfer accident which includes a fire involving naval spent nuclear fuel. The fire
scenario is discussed in Section F.5.4.7;: however, since the **Pu contributes less than 1 percent
of the dose, it is not shown in the Section F.5.4 table. In the development of accident scenarios,
the NNPP models a total amount of material released based on a hypothetical amount of damage
to the naval spent nuclear fuel that is independent of scenario duration.

A 15-minute plume duration (e.g., exposure time to an individual) is modeled as representative of a
fire that occurs on NRF property. The material modeled to be released during this exposure time
(i.e., activity released from damage to the naval spent nuclear fuel) accounts for mechanical
damage to the naval spent nuclear fuel and overheating from a fire during the accident. The model
is conservative due to the robustness of the naval nuclear fuel design and the containment
provided by the shielded transfer container design. Assuming a 2-hour burn time for the vehicular
crash on NRF property is unreasonable considering the emergency response capabilities available
at NRF and the INL.
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E-Mail Comment #6
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Response to E-Mail Comment #6

Item #1:

The commenter’s interest in the No Action Alternative is noted. The No Action Alternative, as
currently defined in Section 2.1, limits efforts to preventative and corrective maintenance. This
level of effort may not keep the infrastructure in safe working order until 2060 (i.e., maintenance
alone may not be sufficient to sustain the proper functioning of structures, systems, and
components). In addition, this level of effort will not provide the capability to unload M-290
shipping containers. Therefore, the No Action Alternative is an unreasonable alternative that does
not meet the purpose and need for the proposed action.

Item #2:

Potential environmental impacts of all analyzed alternatives on the surrounding environment and
the Snake River Aquifer are discussed in Chapter 4.
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E-Mail Comment #7

From: Heatncs Iirmltmrm
Sent: Friday, September .

To: ECF Recapitalization
Subject: Snake River Alllance scoping comments
Attachments: nuchear navy 2010 final pdf

Beatrice Brailstord
Snake River Alliance
Box 42%

Pocatello, 1D 83204

J0H/2313-71212
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ALLIANCE

September 1, 2010

Gregory F. Holden (OBL-Naval Reactors)
Naval Sea Systems O ommand

1240 lsaac Hull Avenue, SE, Siop 803
Washington Navy Yard, DO 20076-8036

Submitted by emaul bo cu frovapitalizatwnad unnpp g

Snake Hiver Alllance Scoping C omments on the Eavironmentsl lmpact Satement
on recapitalization of the infrastructure supporting spent nuclear fue (SNF)
handling and cvamination at the ldahe National Laboratory (INL)

Dear Mr. Holden:

(n behall of the members of the Snake River Alliance, | submat the following comments
and questions reganding the scope of the EIS on nuclear navy spent focl mfrastructure
ki

First, ket me repost our sppreciation for the nuclear navy’s decision o hold multiple
public mectimgs in ldaho Activities ot the ldaho National Laborstory and s ongoing role
s the muclear navy ‘s fimal Port of Call are areas of broad concern here, and we commend
YOUT FEMpmalyveness 10 (ose CORCETNA.

1 | There s a shight imphcstion i the preliminary material that cvamination and storage of
nuchear navy SNF at INL is required under the 1995 Settlement Agroement. That is most
ceramnly not the case.

2 My understanding is that a very small percentage of SNF s examined in dopth, and that
guestion should he discussed in the EIS.

Though the programmatic dectsion o ship huclear navy spent fuel 1o ldabo for indefinie
storage was made i the 1995 DOE Programmatic EIS for Spent Nuclcar Fucl
Management. the emvironmental effects of receiving. handling. exarmining. packaging.

3 | and stormg nuclcar navy spent fuel were only cursonly covered m the site-wide portion
of the 1993 study and have not been revisited in a supplement analysss. The effects of
transportation do not scem 10 have been evaluated since 1999 The curremt EIS must fully

S of shiomi . handl: s S "yt
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4 | just construction—would occur. As part of the scope of this study, the nuclear navy must provide
| all analyses and policy statements that tell us what the US fleet will be like in 40 and 50 years

of total nuclear navy SNF inventory reasonably expected in ID]!{I\uudmlhtm.llrﬂmd
policy statements that will be included in the upcoming EI15)T What s a “reasonably necessary
timeframe ™ particularly for storage, in measurable terms (in years, for instance)?

g |The “no-action alternative™ is in fact an action alternative. A more appropriate “no-action
alternative” is maintenance of the current structures. “Overhaul. . refurbishments.  upgrades™ are
actions and should be analyzed as a separate alternative.

The preliminary material seems to imply that the nuclear navy could nt refuel its fleet without
7 | new storage facilities in Idaho for spent nuclear fuel. Idaho plays no role in refucling nuclear navy
vessels.

Again, thank you for having public meetings in Idaho Falls, Pocatello, and Twin Falls, Idaho, on
this proposal.

Respectfully submirted,

f,d.j?q’w

[ -

Beatrice Brailsford
Program Director
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Response to E-Mail Comment #7

Responses to the Snake River Alliance’s comments follow:
Item #1:

The commenter is correct that the 1995 Settlement Agreement does not require examination and
storage of naval spent nuclear fuel at INL. As noted in Section 1.5.3 of the draft EIS, alternatives
for management of spent nuclear fuel managed by the DOE, including naval spent nuclear fuel,
were comprehensively evaluated in DOE 1995. Based on that evaluation, ROD 1995 chose to
implement regionalized spent fuel management by fuel type. Under that alternative, naval spent
nuclear fuel is managed at the NRF at INL. The 1995 Settlement Agreement documents
conditions agreed to among the Navy, the DOE, and the state of Idaho on the implementation of
that decision.

Item #2:

Section 1.1.3 describes the nature and extent of examinations performed on naval spent nuclear
fuel.

Item #3:

With the exception of transportation and dry storage, all of the activities identified in the comment,
including the management and disposition of waste, are evaluated in the EIS for both the
construction period and the 40 year operational life of the new or refurbished facilities.
Transportation and dry storage of naval spent nuclear fuel are outside the scope of this EIS as the
nature and scope of those activities are unaffected by the proposed action and there are no factors
that would change the conclusions of prior analyses of those activities.

Item #4:

The makeup of the U.S. fleet is outside the scope of the EIS and any description of what the fleet
will look like in 40 to 50 years would be speculative. However, given the Navy’s current
shipbuilding plan, the lifetime of warships (USS ENTERPRISE, the first nuclear-powered aircraft
carrier, remained in service for 50 years), and the military capabilities provided by nuclear
propulsion, it is reasonable to conclude that nuclear-powered warships will remain a vital element
of the U.S. fleet for the foreseeable future.

Item #5:

Per SAA 2008, after January 1, 2035, the U.S. Navy may maintain a volume of naval spent nuclear
fuel at INL of not more than 9 metric tons heavy metal (MTHM) for a time-frame reasonably
necessary for examination, processing, and queuing for shipment to a geologic repository or
interim storage facility outside Idaho.

Currently, the INL has an inventory of approximately 30 MTHM of naval spent nuclear fuel. This
naval spent nuclear fuel is in the process of being packaged for dry storage by 2023 in accordance
with SA 1995.

By 2035, the NNPP would have an inventory of approximately 66 MTHM of naval spent nuclear
fuel on the INL if an interim storage facility or geologic repository is not available. By 2048, this
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total would be approximately 78 MTHM. The majority of this inventory would be in dry storage
awaiting shipment to an interim storage facility or geologic repository.

Although the NNPP has the necessary loading facilities at NRF and transportation casks, the
timeframe reasonably necessary for shipment of naval spent nuclear fuel to a repository or storage
facility outside of Idaho is dependent on the availability of such facilities. The timing of availability
of those facilities is uncertain. At the time of this Draft EIS, the NRC is considering the DOE
application to construct a geologic repository at Yucca Mountain. The President’s Blue Ribbon
Commission on America’s Nuclear Future (Commission) evaluated alternatives to the repository at
Yucca Mountain. The DOE strategy for implementing the recommendations of the Commission
estimated that a pilot interim storage capability could be operational by 2021, a consolidated
interim storage facility could be operational by 2025, and an alternate geologic repository could be
operational by 2048.

Item #6:

The No Action Alternative, as currently defined in Section 2.1, limits efforts to preventative and
corrective maintenance. This level of effort may not keep the infrastructure in safe working order
until 2060 (i.e., maintenance alone may not be sufficient to sustain the proper functioning of
structures, systems, and components). In addition, this level of effort will not provide the capability
to unload M290 shipping containers. Therefore, the No Action Alternative is an unreasonable
alternative that does not meet the purpose and need for the proposed action.

Item #7:

As described in Chapter 1, the operations at Idaho are directly linked to the refueling and defueling
operations of the nuclear U.S. Navy through the use of shipping containers. Without the proper
capacity in Idaho to unload shipping containers and return them to the shipyards at a tempo
necessary to support the fleet, the ability to defuel submarines and aircraft carriers would be
impacted.
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E-Mail Comment #8

Frny Separee

walwly Rpas by allwriives 7 - Re Wil pudde commermed bl Moy E15

Efs’i‘ﬁ'

o INL

Official supplesent to public cossent please...
As I sald ian wy verbal comsents at the offilcial hearing in Twim Falls, but forgot to put In
writing Todsy, Uhe Mavy nocds U0 address all the satety flows at The old rickety ATR, that 1s
your alterrative 2 for shere o bulld your proposed upgrades.
Te truly smalyre the eavironmental impacts from cluttering your wors o0 the Advanced Tost

Reactor, please Inclede all the FOIA'd safery flaw revelstions encowersd by losho '
Foow | rosmenl &l Deferrse st [lule at  hitp:/ /wew o] romeental -defeme- institute.orgl , and
wWyoming s Eeep Vellmtone Mulear Free at s, yel lows i onems learfres,. oom
chittp /S . yo |l e tonenuc Lear free . consd >
Here is the wrl for twe of [DI's Fine work, {under "Publications™ iV the link fadls,) ot EDI
Excorpts of DOE Oporations Reports Related to the Advanced Test Reector

Revision 11. B/1S/18. pat <hitp://w.environmental detense
institute.org/ publications /Dl nerpts AR INLEIO0p . Apts . Aoy 11.patr
And Ul Comssnts on Lourt Meloated ATH Uocusenti, AXLLL, 4-%-19. pa¥
dURp L/ St el Fonmen LAl - defente - Lnstitute. org/ publ leat lons /DL TSl on . FOLALASDO . KLLLL . pd¥ >

tinceraly. . Peter

LUAHD FAMLLLES FOM THE SAFEST ENERGY

Official scopinmg issues to supplesent my oral presentation §m Twin Falls pleaze.
while we admire, appreciste, and love the brove Mavy patriots, plesase antwer the
Fful loming scoping guesl lows I pour FIS.
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1] There are no seaports tor muclear submarines in Idaho. Imstead of building new facilities
4| at I for 52 Billlon, pleass analyze relocating and clustering Mavy fusl operations at the
DOE" s Savennsh Biver Tacllity. This ls presently nol ender comslderatlon Lo g ETS, which
i5 fllegal oy WIPA Lo, ic, an “irretricvoble commitment of resowrces”™ stacking the deck for
hmu-wu'mmnnummulm

1) Specifically smalyre worst case scenario sccidents or terrorliss, or disgruntiled esployee
2| sabotage, comparing that falleut spreading from |daho scrosi the cowniry and citles, vs the
fallomt &1 %8°s el o, where (bl s 4 chance To blos ssey from ol les ol to the

i) analyze INL ws SH to wee that clustering the Navy operations on The east coast will save
3| woney and safety risks from transporting the dangerous spent fuel across the country to

4) Please we the docwsented science references below. Please analyre inhalation of one lone
particle of the spent fuel's pu 238 to see it would exceed the 10 wrem public ewposure limit,
4 mmmmm:—mmﬂnpmmuﬁn.inwmunlm‘lu

far. Note The particle sise probles from criticalities that the DOF has refused to answer yel

in all previous EIS's.

i]- Plesnw .-.l.‘l.r!. - 1NA frbual at hoow Frvrmm L vt gt it I ace idenis whers a Fire lavis 7 bomrs,

51 and as the DOE docwsents admit, allowing an unbounded release of the spent fuel. That i why
clustering at SR and greatly lessening the tronsport miles iz isportant to amalyre.

nep://rpd. onfordjournal s org/content /B3 3/ 111, sbstract

Variability in Pul2 Intake by Inhalation: Lmplications for Worker Protection at the US
Umpartment of Energy

1. N.R. Scott
chttp- [ frpl . oxford jernas] s org/seatch Paut boetsf, R +Soot tlsort spes sdat ellsubm]t =Submits  and

L. A.F. Fencl
dhttp:/ frpd . cuford journal ¢ . org/ search Fautharl-A, b, sienc LEaort sped -4t elobml t ~Submlt»

Abstract
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5

This paper describes the stochastic exposure (5L} paradipm where, at most. ssall nushers of
alrporne Toxlc partlcles are presented for Inhalation, The focus 45 on alphs-emiTTing
plutoniue dioxide [PuO2) particles that may be Inhaled by Department of Energy (DOE) woukers,
Consideration of the S parsdige 15 1mportant becsuse intske of only 3 few Righly radicective
Pud? et leles smh o PAPu02, could prestly esceed the owusa]l Timdt on istehe (SLT) wsed (o
control worker cwposwre. For the L paradigs, credible intake distribotions evalusted over
the population &t risk are nesded, rather than (nrellable point sstisates of tetawe. Credible
distributions of radistion doses and bealth risks are also needed. Decesse there are limited
data on humans who inhaled Puly, theis dittributiond suit Be calculsted. Calcelated
distribmi lons are prewsied thal celate to the Intabe of rediosctivity via [nbaling
polydisperse M) particles. The results indicate that a Large woriability im rodicasctivity
intale (o sepected when relotively wmal) mebery of P0) partic lee ore inbaled. Por fhe AP
paradigs, one Comnot weow how seny Pull particles were inkaled by a0 individeal invelved in a
fiven inhalation svpoturs toenaris. Ihut, Father tham sddrecting quedtiond twch a6 “Uld the
caloulated worker s inteke of J0PeOl escesd the ALTF', It iy better to sddress guestions
Ul B8 CWRGT i4 The preBability that 1HEPu0d intaks By & given soreer scourTed and sWCeeded
thie GLIP" Mattwmat lial touls for sddeesslig e latter gueslion e prewelel, ol ciangles
of thelr applications are previded, is on possible DOl worber cuposured

Rocky Flate Facility mear Deewer, Colorsds. The alpha-esltting lsotopes IhaPw

and MIPy are found st Bocky F o Mlthough 138Fu {3 thought to
enall smounti thers, Lhtake via ishalation of only & few Qi) particles could greatly
wareel Phe MLT.

E
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. nmd] ation Protection
chttp: /s . 0n ford fowrnal s .orglour _journal 3/ rpd/terms . vl »
L]

I mceded to share some vital isforsation on HEPA Fllter probless and plutosies traniport in
water

that effects the true plutonius emittions from the propocsd pit facility and the plutonium
laved low

level and Tramusranis wsute peaecated. T s 4 pollateist s Tein Falls |, Tdebo. by & ClULosn,
and & &

menber of Lhe (O sdvisery panel om INEEL. 1 have gathered sose vital docusemts om VDPA
tilter

problems and Py tranuport probleoss . [ hope you will address these issees. The HEPA #ilter
(ELT

roally effecti almodt all muclear projecti. Visate contact se for sors detalls 1f desired,
Puil e s an

overy e

To get #n air quality permit, the project had to thow they do nol sxposs The public To e
Lhan 18

mren of radiad lon from mese] opecel los (ewl oy sy seys Uhal there s 8 108 sres lisit
ta

anticipated sccidents). The Filters are bragied to be 99.97% cfficlent #or 8.1 mlcron
particles, and

A-67



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

more efficient for both smaller and larger particles. This allows them to calculate a wery
low rate of

release; qualifying easlly for a permit.

tere are the I main sress of Tilter problems, that resaln wnguantified. I have called for
testing the

tilters, in lab, for these problem:, at all so-called Environsental Ismpact scoping hearings,
Tor date,

thass Quaitions have resained uhaniwersd.

1) Most folks Wnow that the #1lters cam burn, but even If the fire 1i contaimed and put Out
Iy

iprinklers, that meldity can ruln the fllters, The D0F's May 199 Defense W lear Faci)if e
Salety

Buard(DWFS8/TECH-13) had this to say, on page 2-5, * When installed Mire suppression systems
Sre

pctivated to protect systess, strectures, ond components inside condinceeast, the sodsture-
ladan air

corried downitress To the MEMA Filtert can weriously degrade Filter preformance-at 3 tims
i

high-afficiency fllter perforsance 1t crocial.” a1l this s “despite the fart thet waler
repellents are

apgl led Lo Lhe sedies dering ssoulscturing.” This does not stop the DOC from saying that the
3

PR Filters in & rou combine for 18 to the minus 9th power #iltering officioncy
| W L)

Criticalities (not 1s report) Bre alee another ungquantified sccidest, that could b
apisarnt | F el et bl by

in lab settings. | hawe » grest O0f paper from sn Fi Hoen, replicating & oritloality siih
plubonl e,

o ilay e, e pard i les were beleeen 8.1 Bloron down o less thes 8.009 mloron. Plutonldum
is a

heavy metal, snd often a wind resuspenslon foctor of 1 per million particles 15 asuigned Ln
tha ELS. In

this FL Horn esperimest, the plutonius particles wacd o LIght, That LA TRIG windless e e
rEll, ey

floated for 3 days , boemcing aroumd on the broseian sotion of the alr solecules! They slowly
sggregated and precipitated, but that wai In this closed e=ll,
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1) "Alpha recoil * is a DOE terw, for the ability of alphs esitters, like plutoniums, to
“creep ~ Uhrough

4 HEPR #Fllters in 3 row! Nobody knows how such plutonive comes owt of the Llast #ilter. We
nesd To

miks the Ok revesl the plutoniuem relsies for noreal operations, In & Lab. The DO has Enown
al

ihis prihies sine ibe 908 s, bl ey cosen (o lguere (L. | howe 3 papers from OOF oo ihils,
One i

from Wl McDowsll, from Gek Nidge. For the 14th CRDA Adr Cleaning Confwrence. e writes a
papar

called " Penetrotion of MEPA #ilters By Alpha Necoll Asrosals.” We says “Tests ot Oak Ridge
Matinnal

Lanoratory nive conflresd TRAST slphs-emitting particulate matter doss penstrate wigh-
ef Flclency

Fliver media, b s that ol by WFPR Filters. . Filver retenl b o i D b idrasd lially
lower ithan

the 99,90 guoted for ordisery particulaste satter were observed with M-212, (3-253, snd Pu-
138

Constans contime, lewtes dowmisius
Page 4
Al Permin wo, Ty-0die-a8d] isvannah River Slie Decesber 6, 162

fources, Indicating that the phenmmenn s common fo 8] of e, " T wwsn as IF e
alpha particle,

from (e rallosilve devay. Literally bnocks the particles losae. Aa it creeps through any
#llterd that is

in dt's way, the DOE thinks that ssaller pleces of the plutonles particles, brosk off the
original

particle, increating the joy of dowmdindert.
Another DO paper comes From Arthee @ Blermann, ot Lowrosce Liversors, $eom Dec, 11,1991, Mis

pager Is called, "Algha migration through Alr Filters: & Maserical sisuletion.” He says " 1Y
is

obvious From the review of the literature that evidence ewisti of the migration of alpha
rFadionu | ide

species through high efficiency Fllter medis.” Both papers have ssey DOF refersnces, and both
call

for quarntifying the troe releeses |, in lab esperiments. The experiments are do-able. but, 30
far, the

L
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Ul ain™ T gonna oo 1T.

I have asked bor D Lie, 3t the University of Minn. to be commissioncd to study these lssues.
LT TN

& "total capture” techeigue for downitress particle counting. IRis 15 key ©o trus efficlency
detection

Jo ek of . The presenl Lo cmeder con deieol dosn o 8.0 sliros., D Lle can go Lo B 887
micron,

Seems the minimal efficiency sire goes dowm from 0.) micron, sach tise particle alre
detection ability

InLreases. . .
The Fi Horn seperisest | seetioned replicetes o criticality, and han Pu wnder the electron

microscope. [t remges, on dey one, Trom 8.1 to L[SS TAN 8.00% micron, & bottomless scalel
Tha Pu

particles slosily aggregate, but such wat still tloating tor THREE DAYE on The browniasn motion
of

the air molecules, Im this closed cell experiment. We nesd to quantify normal and accident
filtering

truefilly, for the flrsl il (6 e lear History, el e semld e thils pess] (o oo 00, The
Dol

Belrmaw paper seaiions, &3 8 theory, that the bigger pleces of Pu. that get caught in the
flrat Filter,

may bresh off waller pleces via this alpha recoll. That throes asother §law in the troe dose
to the

public during roreal operationd, over M years. This effects all suclesr facilitiss, past and
(L at il

while the DDE ignores This, & PECERT iTudy was condudted (o fhe B, ¥, Vessds = a1 mih] | shesl
"He-sntralnment oF 1l particles captured on WeMA Filter fibred. " (RMLMTION Protection

Dodimetry Vol B2 8o 1, ppd5 20,0099 ). Wnile [ will précent what | Think are The Lhortoomings
of the

vamada wtudy, they clearly scinowisdge the true officiescy of Pu filiering ey BT e
auantilled

lesfore . Wmewer, Vessds reported two difTerent resnpeniion retes. The higher. dust losded
rate

was 8 staggering resuspession of 1 particle per hundred per hourl
Firstly, It L3 sigeificant that the Yemada study on the re-entraimsent of Pul2, detected 2
PER
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HOUR rate of Pu rescipencion  Therd 15 ROt fuppoted To be 3 FEN AL rate of resutpaniion, of
any kind., The DDF permit applicalions sTaTe That W9.97% efficiency LS The MINDMUM, PERIOD,

This qgualifies thew to claim thot the 18 wreom [iwmit to public ewpoture will not be owcooded.
™is

appesri to be drastically comtradicted by the continual plutosius resvipsssion rates,
sapeclally at

highor dust Toallng , whiloh repllostes Biviorioa] ose of filiers lefl ln plae For decades,
Note p.28

states,” for susmple, the disperilon rate st twice dust loading ses calculated to have
increased by L1

timea. It was condireed that re entralnecsl wai strongly stéected by dult losding." My main
criticism is that the esperiment only lested 30 deys. The paper , dromically, docs sitc and
an s ledge, U 1976 MoDoeel] paper [ love. That McDowel]l paper notes thet regulesr testing

mlised the alphs creep bevasse of e el dural lim of thelr tesllng. Mebosel]l left his test
up for

Ong yesr,

The Yemads feal | hussewsr, wwss Lo have enough semitivity to detect alphs creep, at all
flows, even

in this limited 3@ day esperiment. I guestion their conclunios #1, which dississes the lower
rate of

re entrainment. They conclede, * Therefore, It was conclwded That plutoniue particles
captured on

fiber filters nesr the front jerface hardly panetrate the #ilter =
Condtons Contimess, Levtul oeiius

Page 5

Alr Permit Mo, TV-SSd-0041 Javennsh Aiver Site Decesber &, 1002

1 bellewe thelr dismlssal mlsses Uhe red (lags 1 see. [0 & sere 19 day cxperisent, it I3
noteworthy that

Ay plutonie gaised full peewtration of this Filter, at thiz low rote. Ad McDowell noles; &
longer

time trome revedls more alpha creep. TRl IW day experisent is wwealistic, since mo where in
rhs

OOE are MEPA Fllvers changed svery M odays. This low rale, short ren, esderestisates the
true, long
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term penetration by alphs ssittérs. I noted Yemada's reference &, the Fliescher study , that
SUppEFtS

the probable fragmsstation of smaller plutonive particles, from the larger original plutonium
particles. This Li the Blerman paper's theory , a3 well.

This clearly calls for D Liu's sltressall, ultressnsitive “total capturs™ techaigue, %o
capture ALL

sires of particles, to be done over sh exteniive period of ties, that replicates actual
pirma] wie, P

alie are we golng to determine the true efficiency, of this docussnted alphs creep probles?

Thres leportast polnts come to mind.

1}0o the other beta &nd goams emltteri, that are Ispacted on the filter, with the alpha
omi F1ers,

also lsave the fllters esdetected? Does that mot require further testingl

1) Do more radicsctive alpha emitters, like the Pu-Ji8, have sven higher rates of
reiuspeny ion! Does

this not call for sore testingl
1) Sincé thii Yasads paper conflres alpha creep, sy have the DOE downitreas monitors not

detect amy whispering of this plutoniee, through the Filters? The D0 seears that the
mon | toring

proves thelr i3 o alphs cresp “foolprint™ on the sonitors, declarieg thedr falth Ln the
monitors. I

belisve the phrass , “belos detectsble Llimits®™, spplies to the downstress somitors, snd their
imability

ta reveal the trus ssponere o the public, of inhalable alpha emitters,

The secomd iisee is the recent discoweries by DOl revealing plutonius tremaport in water 15
much

sasler than previously Belisved. The standard of 100 ranccuries per gras of saile saterial
LTt

craated i 1984, The resson given to justify the chenge was & caloulstion thet the 188 nano
ST andard

would glve an acceptable dose of 588 srem from snlmal intruslos snd resuspession This
definatly

ignores the sater patiway. More important, it igeores the total quentity of plutonium which
will be

left over the local water, burlsd &5 low level waste.

r
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These decisions sre only reguired to try to calculate radistion doses the public. in a
thousand year

II-I*"'II"'-‘, AP LT L6 BElow 1E manSgroas. Uetortunateély, a5 sentionsd ., the plutonium
partinles,

which are potestially sesaly and concer chusing, 1 inhaled snd esbedded (n your lungs,
.I'“.lh

radloactive for ower 8,88 years.

Wi have been told for ypears that plutoniee Is sn sctinide, that binds to clay amd rocks,
lmmobilizing

the plutvnlus, protecting the local aguifer. Tiese declalons by Ue D bhowe weforionslely
ignored

two recent , contradictory DD stwdies, that both show how ssilly pluvtonles soves with water,

nderitanding these leportant contradictions I8 key to protecting local weter supply and
public

health for conturies to come.

These two separste stedies sctually reveal & double troubls scensrio. becewie both the
soluble forms |,

and the insoluble Fores of plutonium Con EOve with water. The 4. B. Eersting study , was dong
at

tha Nevada TesT HITe{1). Thii wtudy Found Tthat Mmﬂmﬂhﬂw .4 km
(ruughly

ona mile) bownd to cley s 8 collold smd was wnpended snd Flosting in this slaggich agulfer,
0 years

aftwr belng Intrekscsd (o U walergroesd soviromsent. This iy & profossd, snd dengerous
digcowery, That whoald chenge mer nearyightednesy sbt plotonioe over s aguifer, Thews

plutonium collalds renged Ln wire from grester than one eldron, dows to @ 007 elorond. The
oo

e | el Bhat  Debalat ben oof platonliom (s Vhe msl idemgerimm ol by ol b @6jmaiie .
Longtany continue, lemtul desiuiu

Page &

Air Permit Mo, TV 0080 841 Saveenah River Site Decesber &, 2007

Plutonlius collalds in owr sgulfer would be svallable for inhalation from the common wie of
sprinkle

irrigation, and even camal Irrigation that later dries, allowing nesily swrfaced plutoniue to
be
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m:lmbﬂl“-'hfmﬂltﬂﬂtﬂimlﬁhnruduﬂpu-m_.mﬂm
(o1

particle comtaims millions of plutonius stoms., That sekes inhalstion sore dangerous because ,

while the simgle strike alpha dizintegrotion of a single redon gas stom s dangerous, an

plutoniem particle provider & paint of perpetual rodistion ssd alphs destruction, The
Kersting paper

e i ald ihisking of the O0F, siving the RoDowsll-Boyer paper. Ihey 8y , ~ It hii besn
arfued

that plutonius introduced into the wbsurfece envlioesnt (v relel leely lmmbile owing to L1y
Low

solubllity in grownd water and strong sorption onto rocks.” Eerstlsg sotes there are Lwo
prav Lo

studies of Flald obeervations contradicting that premize (2, 1).

I.:mmmﬂ. [, Stote, and ATEDR verbally dissdss the Lersting study a3 “due to
]

bosb teiting.” Foswwer , Deriling sdrsiied the Ltsus, stating thot in the 48 yoars of boab
teating,

previous testing only found That “radionuclidet were detectad at 4 mawisus of 3 fow hondred

matres from the original detonation site. “Maving itolated the specific lsotope ratio of the
Bhe 1l i

hosh rest dsbris, thers 1s A0 doubt of Lt4 origin. The wersting tesm concludes . “Iha
possibility that

the Pu Mrom the Beshas teat Sile was blasied aod depesl il gresler e 1.9 be ssay, |0 e

Wiatingt sl fors woparated by W o vertically and 3 @ horlrontally sesss highly wnlikely.”
Hont

Importantly, Gersting comelodes,” Py transport mssbels That only Geke Dnbo s v lowny
il

salubllity sy therefore underestimate the swtent to which this specles (s sble to sigrate In
ground

water,
The second study T will refer to, It from DOE's Los Alasos lab, by John M. Maschike (4). While

Eersting showed the sobility of Insoluble plutonius, laschke revealed that Pu In our
@ L ronment

can change owidation states in the presence of airborne woter vapor and bocome wory soluble
in

A-74



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

ll‘t-r.t-;h-du mobility. This discowery contradicts the present testbooks, according Dr
Madic (3) .

who wrote the scoompanylag “Perspective”™ , whon the Maschhe study was peblizhed in Science.

Textbook knouledge had oaly Ffound Pulll In the emvironsent, In osxidetios states I11 and IV,
Hadlc

writes how this it satéect how we vies everything, Vrom the sew pletomiee jsden MOX nuclear

Feactors, o e lesr storage. Madic stotes,” Umtll mow, 1t was sssemed that plutoniue would
mot e

viry sobile in The wnderground geclagical environssnt beciuis oF the imwalubility oF Pulv)
compounds . But Manckke ot al. desssitrate that water con axidire P} inte Pulldin, In which
oA

than J5% of the plutonis Con #ist 3 Wu(vi), aa lon that Li ¥or sore soluble, and Thui
il e,

PU{IV). This new property will heve leportant ieplications for the long ters storage of
plutondws, *

S0 when will ihe DOF spply thls inforsellon to protect owr saler and owr health ! We nesd
aboue

ground, inspectable snd retrieveble storage for the billions of plutoniue particles dumped
over our

water, To ignore thess itudies in inescusable.

There i3 one sore paper | will gquote, #rom Dr Runde. I wont to the Woligong Runde article
callad

*The (hemical [Interaction of Plutonium LA the brvironssst.” 1T s from 5 Lot Alssod
ponferen s e

plutonius framiport. That con b referanced af
Rt/ LD, L300/ puili /e Dl WVUE Bunde

sclnowledges the colladd tronsport wat Fasl, and condledes, “WRat i class ia That transporct
modali e

date have enderestimated the avtent of colloldal transport om plotoniee wobility. = Lot s put
his

conclusion in contest, sl gpeste e Bewie 0 & foller eslonl. Or Beuls, oo page 488 (o 17 of
) on

the computer doenlosd) sayi. * e are also trylag to better wnderstand the
Lorption/ desorption

reactions of actinides with colloids and the actinmides’ resulting Tramgport characteristics.
This area of
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Ehmummumm-nhmﬂumﬂ-m-nlwmun

Hevada Test Site (Rersting ot al. 1999). The plutoniue had evidently migrated 1.3 Wilometers
in only

3 yoars.” Bunds continces,” At dlscusssd I the article by Meurees MoGriss, we now believe
that

collold tramuport ses responilble for this ressrkebly fast sovesent of plutonice through the
Wil

l-;tm rock, [T 1y mot clear, however, shether the transport was facilitated by Intrinsic
pluton s

tollodds or natwral (cloy o sealite) collodds. What 13 clear is thet treniport sodels to
date have

urdarant st ed the satest of callaidal Vransport o plotenleos sebility.”
Conatans contimes, [eatul desiisui

Page 7

Alr Permit No. TV 00ES-MBal Ssvannash River 5ite Decesber &, DMOQ

The only reference to the unigueness of bosb testing is the initial tise i1 takes to reach
pluton s

expoiure to water. Bende motes that the underground esplosion allowed the plutoniue to be
left in

water, while & wiite repository would differ, becsuss the “radioms lides would be lsolated,
at least

initially, ¥rom the hydrogealogic enviromsent .. (pi9d )} Bunde also sswtions & mew concern for
Pu

migration, and that i3 sicrobes acting as ° soblle collodds. ™ While they may &t &1 @
barrier, they

may ald tressport. Besde seyy, "M suech, they sct 4y sobile or even self propelled collodds.
[p a0,

L/ 20), That Iy ssother reston s should simsply re-barrel the plutonius seste, instesd of
shal low

burial. Meade concledes, = More sophlsticated sodels are Aesded 1o sCoount for all the
potent lal

migration paths sesy from sn actinide source, Theoretical and esperisestal sciestists will be
challenged for years by demands of developing these sodels.(p 418, 19/19)
Gee , I look Forwsrd te when they Finlsh the job.

Sincerely,
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Response to E-Mail Comment #8

Item #1a:

This comment relates to potential options for recapitalization of the examination infrastructure at
ECF. As noted in the amended NOI published on May 10, 2012 in 77 Fed. Reg. 27448, that action
has been deferred and is no longer in the scope of this EIS.

Items #1-5:

The remainder of this comment duplicates E-Mail Comment #5. Please refer to the responses to
E-Mail Comment #5.
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E-Mail Comment #9
Fram: Lt [.‘enmaﬁm
Sant Morday Septembe B Pl
To Poler Rcusn, ECF R mhn
Ce ﬂ
Bubjpeci ® Wil putses oommiend o Mavy EIS for 1ML

e tor This one, alThougs This 1s svallable In the thread that 1 jest tomssrded o you.
Elt

" q"“""“ s “r i l‘=‘-.4'-I=“-_“M‘}tr

D&MD PAMILIES FOR Tl SAFDST ENlRGY

Official woping lisues to supplement my oral pressatation in Twin Falli pleae
shile we sdnire, appreciste, and love the brave Navy patriots, please snseer the
following scoping guestioms in ypour EIS.
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7

are no seaports for neclear submarines in Idahe. Insteod of budldisag new facilities
for §2 ®illion, pleass analyre relocating and clustering Mawy fusl cperations at the
*s Savannah Rlver facllity. This Is presently oot eder cons ldevat lon i pour FIS, which
illegal by NEPR law, lo; an "lrretricvable commitsent of resowrces™ stacking the deck for
future clustering sround the $1 Blllion spent in ldaho

- A=
-I-l-i

1) Specifically ssalyse worst case scendrio sccidenmts or terrorise, or disgruntled employee
2| sabotage, comparing that fallowt spreading from Ldaho across the cowntry and cities, vi the
Fallomal ai 8" wand coand , wherw (hal bas @ chanie Do blos ssey Ffrom olfles ool (o (he
GLean .

§) analyre ML vi S o wes That clustering the Mavy operdtions on the east cosqt will save

3| money and salety risks from transporting the dangerous spent fuel across the country to
Idaha.

4) Please swe the documented science references below. Please smalyre inhalation of one lone
particle of the spent fuel's pu-230 to see it would excesd the 18 mrem public esposure limit,
4 | since the HiFA Filters can MOT contain plutonium at the #9.97% bragged about Im all EIS's so

far. Bole Ik parilcle slere problem from coltlcallities that the DOF has refused o answer yeot

in all previous EIS's.

5) Please amalyre pu-230 [nhalat lon from Dranspoctat lon soc ldests wheere & Flre Tasis 3 hasirs,
5| and as the DO docusents adeit, allowing an unbounded release of the spent fuel. That L5 why
clustering ot SR snad grestly lessening the transport slles i isportant to analyle.

NEEP://rpd oxfordjournals  OFg/ CONTONT/BI/ 3/ 111, ADETrACT

variability in Pu02 Intoke by Inhalotion: Implicatioms for Worter Protection at the US
Dapartesnt of LRergy

1. B.E, Scott

ahibbp f frpelovaFored jrmereal s org M sescch Pauthor1sR, R, oScot thsort spec sdat el uubed t<Submit >  and
3. AF. Temcl

chitp://rpd.oxford journals . org/ searchauthori-A. b . +benc lAsortspec -datelsubeml t-Submit »

Abstract
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i

This paper describes the stochastic esposure (SL) paradigm where, o small musbers of
alrborne towic particles are presentsd for inhalatlon. The focws is om alpha-esitting
plutonlue dionide (Pu02) particles that may be Inhaled by Departsent of Emergy (DOE) workers.
Consideration of The LI paradige 11 important because intake of only & #ew Righly radicsctive
P} part i les s o 25P0R, could grestly ecoesd Vhe awsal Lismit on isteke (81) uwsd o
control worker csposere. For the SE paradigs, credible intake distribetions ovaluated owver
the populastion ar risk sre nesded, rather than unrellasble poist estisaves of istaske. Credible
distributions of redistion dosss and health risks sre also reeded. Beceuse there are limited
dats on humass e Lehaled Pulg, thecs distributions must be calculsted. calculates

distribut loms are pressnted Uhal relate to the Intakes of redicsctivity vla Lekallng
polydisperse Pl particles. The results Indicate that o large vorisbility in rodiosctivity
intale |3 supscted whes relatively small nushers of BE) particles sre (nhaled, For the S99
paradigm, ome connot bnow how sany Pu0? particles were (nhaled by an individual imvolved in a
Blven inhalation depoders Lisnario. (huk, rather than idresslng questiond wech a0 "Uid the
caleulated worker s betake of JMPu0l euceed the ALIT', it s better to sddress guestions
Such s "Wt 18 Uhe prodedllity that ZINPUOD Antake Dy & glven worser sclurred dnd sxCesded
Bie BLTF" st bwemet lnal fomls for sddressing e Lol e guesilon sre prewesied, sul eomples
of thelr applicetions are provided, with osphosls on possible DO worber cuposeres ot the
gocky Flats facllity mesr Desver, C(olorado. The alpha-ssitting isotopes Jiekw, J¥eeu, JasPu
and MIPy are Towsd st Nocky Flats. Although 2138Pu 1s thought to be presest in relstively
teal| ssounts there, intsks vis inhalation of only & few Jiweeld particles could grestly

i el e BT

-

* #adlation Protection Doisetry
CREtE S e o (ol jowrnal 3 orglowr_ Sournals/frpd/terms, heml s
.

I necded to share some wital intorsation on HEPA +ilter probles: and plutoeiue trancport in
water

that effects the trus plutonius saictions from the propoced pit facility asd the plutoniue
laved low

leve] sl Tramuerenic secte gesecatod. T oo g pollatcist in Tein Falls | Ddebe, s & cliloen,
nd 81 @

sember of the (B sdvisory panel on INELL, 1 hewe gathered some wital docements om TIDPA
#ilter

problems and Pu tramsport problems . 1 hope you will address these loswes. The MEPA #ilter
Lugisas

redlly etfects almost all mswclesr projecti. Mlesle contact e for are detalli IF dsilred,
bt b Gs a

oy ]

To gt an Sir guality permit, the project has To show [hey do Aot ssposs tThe public to sore
Lhan 18

mrem of radistion fros mres] opecsllon (and oy oesory says thet there (3 & 180 wres Limit

to
anticipeted sccidents). The filters ore brogged to be 99,978 efficiont for 8.3 micron
particles, and
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more efficient for both ssaller sad larger particles. This allows them to calculste & very
limi ratiaé ofF

release, gualifying eaily for a porwmit.

Here are the 1 main sreas of fllter problems, that ressin engusntified. 1 have celled for
tasting the

#ilters; in lab, for these probless, st all so-called Environsental Impact scoping hearings,
To date,

TRELE QUELT LORE Rdes Pl el (e aeered

1) Modt Folks Emos TRAT THE FLITEFE COn DUMA, DU #ven 1Y tThe Fire 11 COMLALASd BN pUT OUT
by

sprinilers, thet maidity con roin the Flliters, The DOF s ey 1999 Mefenue B leae Pas L1LT e
Safety

Busard { DNFSA/ TECH-21) haad this to say, on page -5, ° When loaatalled Tire suppresslon aystems
are

activated to protect syitoms, strecteres, ond compoments inslde contincecat, the madsture-
ladan alr

carried dosnstreas to the MEPA Fllters can weriously degrade filter preformance-2t 3 time
wlien

high-efficiency Fllter perforsance 15 crucial.” all this is “despite the fart Thal wsler
repellents are

appliel (o Lhe sedlow dering seufacturing.” This does not stop the DOE from saying that the
3

HEPA Filters in & row cosbine for 10 to the minus 9th power #lltering efficiency

(W Rl )

Criticalities (Mot Le Feport) &re S100 BNOTRS UNQUARTifled SoCloent, TRat could be
wpsant | F el §rwtbfully

in lab sattings. | have 5 grest DOE papsr from an Pl mn, replicating & srivicallly with
plutoniem,

o ey ww, Dl pai i les sere beleeen 8.1 aloron down (o less than §.00% slcron, Plutoniis
is a

heavy setal, end often & wind resuspenslon Factor of 1 per milllos particled Lo secigned Ln
the Lik. in

thits FiL Forn superissnt, The plutoniue particles were Lo Light, that s this windlevs ©lowsd
et ey

floated for 3 days , Bowncing sround on the brosnian ol ion of e aic sleceles! They slonly

aggregated and precipitated, but That was In this closed cell.
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1) "alpha recoil ® is a OO terwm, for the ability of alpha emitters, like plotoniem, to
“ereap © through

& HEPA Fllters In 2 row! Nobody knows how such plutoniue comes out of the last Filter. We
naed tn

make the D0E reveal the plutonlus reléaies for normal operationd, 1n 2 lab. The DOE has known
of

this prohles sime e 90", bl by obosen o lgaoee (1. T leve 3 papers Trom DO on Uhils.
ne L

from W) McDowell, from Osk Ridge. For the 1dth CROA Air Cleaning Conference, he writes o
paper

called * Pemetration of WIPA FLlters By Alpha Recodl Aeresols.” We says “Tedts at Qak Ridge
Mt fomal

Laboratory have confiresd that alpha-emitting particulite matter does penstrate wigh-
eiflciency

Fliter wedla, such as thal wssl by BPPA FiTlers, . FiT0ee pelenl bim o0 i bemn b deast Lially
lower than

the 99,90 guoted (or ordinery particulste satter sere obserwed with PB-J12, [3-25), and Pu-
113

Conmatans continue, lemtws domdssus
Page 4
Alr Permil Mo. Tv-0B88-8il Sevawal Rlver 3ite December 6, 1981

ources, indicating that the phennmenon is comen o 811 of fhews. " 11 ween o IF il
alpha particle.

from ihe rodlosilve decay, Literally bnocks the particles locas. s It cresps through any
filters that is

in it*s way, the DOL thisks thet smsaller pieces of the plutonies particles, broak off the
original

particle, Incresting the joy of downinders,
Angther DO paper comes Vrom AFther W Blersann, ot Lowrcnce Liverwore, $rom Dec, 11,1901, Mis

paper s called,“Alpha migration through Alr Filters: A Meserical simalation.” Me saws " It
is

obvious from the revies of the literature That evidence ssilits of The migration of alpha
radlonud | 1de

species through high efficiency #ilter media.” Both papers have samy O0F refersoces, and both
vall

for quantifylng the tres releawess |, o lab eoperisents. The eaperimeots sre do-sble, but; so
Far, the
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DDE ain"t goens &0 LE.

I haowe aiked for Dr Lis, 21 the University of Minn, to be commissioned to study these issees.
He e

& “total captecs” techaigos for downttresm particle counting. "Ric is ey to true efficiency
detection

Jor lak of . The prewestl Liser comsier can detecl down Lo 8.1 slorees., O Lle can go Lo 8,807
mhgron,

Ceemi the minisal efficiency iire moed down From 0.3 micron, sach tiee particle aire
detection snility

The Il lore superisest | seotioned replicates 8 criticallty, ond has Pe ender the electron

slcroscope. It renges, on dey one, (rom @.1 to LESS TIGAN 0.00% sicron. & bottomless scale!
The P

particles slouly sggregote, But such it ctill ¢loating for THREE DAVE o the Brownlsn sotion
ol

the air solecules, im thii cloded cell experinent. We nesd to quantify mormal and accldent
Filtering

trusfully, for the #first tiee in e lear Bistory, sl ee should e (hls pewel Qo do 10, The
Doc

Belrmann paper sestions, &3 8 theory, that the bigger pieces of PFu, thet pet csught in the
Hirst dllter,

may break of¥ ssaller pleces wia this alpha recoll. That throws snother §las in the Tree doso
to the

public during sormsl operationd, over §W years, This effects all mecless ¥Yacilities, past and
sl

Whils The DON jgeores TRIL, & recent LTudy wan conducred Im the OE. Y. Vameds =t &l puibl el
*Ra-witrainment of JiWwld perticles captured on WA fllter fibred. " (Esflation Protedtion
Dosimetry Vol B2 Ne 1, ppd% 20,1999 ). While 1 will present what | thisk sre the shortoomings
off the

TERSda Viudy, they Clesrly scinosledge the true sfficiency of Pu filtering ke W07 been
quant | Fied

hefure, Faseser, Tassds reporied e diffecent resuspenaion retes. The higher, dust losded
rate

Wi & yteggering ressponsion of 1 particle por hindred per howr!
Firstly, it Is significant that the Yamsda study on the re-estralmsest of Pull, detected 2
PER

1
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MOUK rate of Pu resuipencion. Thers 15 nOT Suppodsd o be 3 FEN MOUN rate of retospention, of

any Wind. The OO perElt SpRlLicETIGRt CUOTe THAT W9 .9FL oFFfLCLeAcCy L0 The MIMIMOS, PRELOD.

This qualifiss them to clais that the 10 mrom Limit to public espoture will not Bbe excooded.
This

appears to be érsstically comtradicted by the comtinual plutomium refuipeniion rates,
especially at

highsr st lnsiing . shiloh repllistes historloal wse of filiers lofi ln place for decades.
Mote p. 20

states,” For susmple. the disperaion rete st twice dust loading wes calculeted to have
increased by 14

times. It was comdirmed that re-ontrainmont was strongly stfected by Sunt losding.” My main
criticism iy thet the cuperisent only lasted 3 doys. The paper , Irenlcally, does site and
i ki ledge, Uk 1978 McDowell paper [ love, That McDowel]l paper motes thet regular testing

misied the alphs rresp bevane of The sheerl dural lom of Dele Ueating. MDoesll left his Lest
up for

. e,

The Yemaia fesi , fosever, sesss Lo bhave enough semsitivity to detect alphs creep, ot all
Flows, even

in this limited 20 day experiment. I guestion their conclusios 81, which disslsses the lower
rate ot

re-entralneent. They conclugde, * Theretore, It was concluded that pletoniue particles
captursd on

#iber tilters mesr the front swrface hardly penstrate the filees
Constans contimuee, lentun demiisus

Page 5

Alr Permit No. TV-0000-0BL1 Savennah River Site Decesber 6, 2002

t hwlirwe theic dismissal slsses the rod (lags [ see. In & sere 30 day esperisment, It I3

noteworthy that

MY plutondus gained full penetration of this Filter, at this low rate. &s McDowell motes, &
Longar

time frame reveal: more alphs cresp. This @ doy ssperisent (¢ werealistic, since no where in
the

DOE are HEPA Filters changed svery M days. This low rate, short run, onderestimates the
Wih
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tere penetration by alpha emitters. | noted Yamada's reference 4, the Fliescher study . that
supparts

the probsble frageentation of smsller plutonies particles, from the larger originsl plutonium
particles, This is the Bierman paper’s theory , as well.

This clearly calls for b Liv's sltresmall, ultrassmitive “total captors”™ technlgus, to
Capture ALL

sires of particles, to be done over an evtenilve period of tise, that repllcetes actual
miii el wae, Faa

alae are we going to determine the true efficiency, of this docusested alpha creep problem?

Three isportant poists coss to eind.

1)Do the other beta snd geess ssiiteri, That are lepacted on the fllter, «ith the alpha
oal i tars,

also lesve the Fllters endetected! Doss that not require further testing?

1) Do more radiosctive alphs smitters, Like the Pu-2)8, have even higher rates of
resuspeni lon? Does

this not call for sors Desting?
3) Since this Yesads paper confilres alpha creep, wiy have the DOE dowmytress sonitors not

detect any whispering of this plutonlum, through the Filters? The CDC seesrs that the
mon| toring

proves their in mo alpha cresp “footprist™ on the somitori, declering their faith in the
monltory. [

believe the phrass , “Selow detectable 1imits", spplies to the dowsstress sonitors, and their
imability

to reveal the trus sapousrs To the public, of inhalsbls alphs smitters.

The second Llises Li the Fecent dlscoverlies by DU revealing plutoniue trassport in sater 1%
it

eailer than previocuily believed. The standerd of 1 nanocuries per gree of wsile material
W

created ln 1984, The resson given to justify the charge was & calculation thet the 108 nano

ST

would glve am scceptable dose of 588 mrem from animal intrusion asd ressspension This

def inet 1y

ignores the water pathsay. More important, it ignores the total gueatity of plutonium which
will be

left over the local water, buried as low level waste.

r
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These decisions are oaly reguired to try to calculste radistion doses the poblic, im &
Ehousand year

time frame, 1f 1t 15 Selow 189 nsno/gras. Usfortenstely, ai soetiossd , the plutonium
paari beles,

Which are potentially deadly and cancer causing, 1F inhaled and embedded in your lungs,
resaln

radlosctive for owr 208,88 years.

e hove been told for yesrs that plutonive is an actinide, That Binds to clay ana rocks,
immobilizing

the plutonlos, protectieg the local sgulfer,. Tiess declslong by U D08 have weiforiomalely
L gnorad

tuwn Fecent , contradictory OO0 stedies. that both show how esilly plutonius soves with weter.

Understanding these important contradictions is key to protecting local wster supply and
public

health for cemturies: to come.

Thess two teparate studies sctually reveal a double trouble scenario. becauss Both the
toluble Fored |

and the insaleble fores of plutonlus con move with water, The A. §. Eersting study , was dome
at

the Wevads fest M1te(l). TRLE study found that insoluble plutomius hed sigrated 1.4 im
(roghly

one mile) bound to clay au & collodd and wan suspended snd floating ta this sleggish sgulfer,
3 years

afler bwlng lolrokaed Lo e owlergroesd eowlronmsst. This 1y 8 profossd, ansd denperous
Al seovery, ThaT il Change e AEaEs ] ghosiness st platon e reer e sl fer . Theae

pluténiue ¢allaidi Fanged 1A ille froE grester ThaR ORS EloRoh, 0% To @ 89 Elcrond. The
Dpor

ackho]sdges that (asalatton of plutionlom |5 the s desgerims pel ey of b SajEse,
Lonstand Contimss, Lantul Oeeliiud

Page &

Alr Permit No. TV 0080 BBLl Ssvesesk River Site Decesber &, 2992

Plutoniue colloids in owr sguifer would be svailable for inhalation from the cosmon wse of
Lprinkls

irrigation, and cwen canal irrigation that later deies, allowing nesly Serfaced plutonium to
i
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resuspended in the wind. The fact that these are Insoluble particles of plutonion, sssns that

marh
particle contaisd millicns of plutonium atoms. Thot makes imhalstion more dengerous because |

while the single strike alpha disintegration of & single radon gas atom is dengerous, an

plutoniss particls provides & polnt of perpetual radiation and alphs destruction, The
Kersting paper

il Ve ol thinking of the 00, siting the meiowell-Boyer paper. ihey sy , "It has Besn
arfued

:H plutonius introduced into the subsuiface envirosenl [y celal leely bmsbile mwing to [ty
(]

ul-uiinﬂﬂr in grousd wster snd strong sorptlon onto rocks.” Kerating notes there are two
previou

AEudiei of Flald obiervationd Ccontradicting that premise (3, 1).

I:h:lwq- hoard the D06, CDC, State, and ATSON verbally dismiss the Kersting stwdy &y “due to
i

bonb teiting.” Fosewer , Leriting addresses the issue, stating that in the &8 yoars of bomb
testlng,

previous testing only foumd that “radionuclides were detected at 5 mawisum of 3 fow hondred

setred from the original detonstion site. “Having lsolated the specitic isetepe ratiec of the

homh test dabris, Thers 15 no doubt of Lts orlgin, The Eersting tess concludes , "Ihe
possibdlity thet

the Pu Mrom the Benhes test site was blasied sl depositel gresler ihas 1.0 e ssay, in fwn

distinet sl feors weparated by %8 s vortically and 3 m horirostally seess nighly wnlikely.”
Moat

lsportantly, Berstlng comcludes,” Pu Dranspecl models Dl only (ehe Inbo s omed soept o
and
salubllity mey therefore underestimate the ewtent to which this species {3 sbhle to migrate in

water.”
The second study [ will roter to, is drom DOE's Los Alsmos lab, by John M, Haschke (4). While

Kersting showed the mobility of insoluble plutonium, llaschke revealed that Pu in our
any Lronment

can change oxidation states in the presence of alrborme water vapor and Bocome very soluble
in
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water, enbancing mobility. This discovery contradicts the present textbooks, according Dr
Madie (%) ,

who wrote the accompanying “Perspective” , when the Hoschlie study was published in Sclence.

Textbook knowledge had only found Puld2 in the environment, in oxidetion stetes 111 snd IV.
madie

writes how this sust sttect how we view everything, from the new plutoniue lsden MOX nuclear

reactors, te meclesr storage. Madic stetes,”™ Untll now, It wes assesed that plutonlus would
not B

vory mobile in the enderground geological savironment Bocsule of the Lhsolubllity of Pu(lv)

compounds . But Waschie ot al, desonstrate that water cam owldize Pull Ento P, Un which
more

than A% of the plutonive can exist a8 P(Vi), an lon that is far more soluble, and Thus
muilil le, |

Pu(Iv), This new property will have important inplications for the long term storage of
plutonius, *

S0 whwn will e OOF apply this Informatlon to protect our sater ssd our health | We seed
above

ground, inspectable snd retrievable storage for the billioms of plutoniue particles dumped
over our

water. To igrore thede studied ds inewcutable.

There 4 one more paper | will guote, from Dr Nunde. [ went to the Wolfgeng Rumde article
callod

*The (hemical Interaction of Plutonium in the Environment.” 1t i #rom & LoE Alasod
d e w i

plutoniue traniport, Thet can be referanced at
REEpr S/ LD | a0 ] o) pulid / Pusber Db, hEm Hunde

acknowladgis the collold vtransport wos Fast, and concluded, “WRaT 1 cled 1§ TRAT Uransport
models to

date hive undérsitinsted the svtent of colloldal traneport om plutoniee sshility.” Let s pot
his

conclunion in contest, sl gede Or Kb 1o o4 fullee salenl . O Sesle, on page 408 (o 17 of
20 on

the computer doenlosd) says, * W are also trying to better understond the
Lorptionfdecorpt Lon

reactions of sctinides with collolds and the actinides’ resulting trantport characteristice.
This area of
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environeental slgration recelved attention with the discovery of pletonism in a borehole at
Ehe

Nevada Test Site (Lersting #t al. 1999). The plutoniue had evidestly siprated 1.3 kilossters
in only

3 years.” Bunde comtimses.” As discussed in the article by Meuress McGres, we now beliove
that

tollold treniport was Fesponiible for This remariably fast sovesest of plutonies theough the
wal e

saturated rock. It is ot clear, however, whother the trariport sad faclliteted by intrinsic
lit o i u.

collotds or natwral (cley o reclite) collolds, What is clesr is that trensport sodels 1o
date have

wndarout imsted e owtost of cellsidal transport on plutoniee sebility.”
Constans contimue, lentus demlisus

Page 7

Alr Permit Mo. TV 888841 Savannsh River Site Decesber &, Jeel

The oaly referencs to The uniguensis of bosb Testing 13 The initial ties 1T Takes to reach
plutoniee

supoiure o water. Basde sotes that the wnderground explosion allowed the plutoniue to be
left In

water, while & waate repoditory would differ, because the “radiomsc]ides would be isolated,
ot least

initially, from the hydrogealogic environment.®.(piS@ | Runde alio ssationd & mee concern For
P

migration, snd thet |3 slcrobes acting oy ™ mobile collolds, ™ While they may act &3 &
barrisr, they

may ald tremaport. Seede days, “As such, they act ai soblle or even self propelled colloidi.
(p a00,

/3] . That Ly esother reston o should simply re-barrel the plotonles ssite, Imitesd of
whal Liow

burial . Runde conclodes, = More sophisticated modelis are meeded to sccownt for all the
pertent bal

migration patha sssy from an actinide source. Theoretical and ewperisestal sclemtists will be
challenged for years by desssds of developlng these sodels.(p 418, 19/19)
Gee . 1 look forward to when they finish the job.

Sincerely,
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Response to E-Mail Comment #9

Items #1-5:

This comment duplicates E-Mail Comment #5. Please refer to the responses to E-Mail
Comment #5.

A-92



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

E-Mail Comment #10

From: Chuck Broscious

Sent: Wednesday, September 08, 2010 6:25 AM
To: ECF Recapitalization

Subject: EIS

Please send me a copy of this EIS to:
Chuck Broscious
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Response to E-Mail Comment #10

The commenter has been included on the distribution list for the Draft and Final EIS.
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Pocatello Meeting Comment #1

MS. BRAILSFORD: Thank you.

My name is Beatrice Brailsford. I'm
with the Snake River Alliance.

The Alliance will be submitting written
comments, scoping comments by September 3rd,
right? Okay.

Rut T did want to take this opportunity
to thank you for having a public meeting in

Pocatello. This, I think, has been a very good

meeting, and we do appreciate this particular

meeting. Thank you.
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Response to Pocatello Meeting Comment #1

The commenter’s interest in the proposed action is noted. E-Mail Comment #7 contains the written
comments provided by the Snake River Alliance.
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Pocatello Meeting Comment #2

MR. TURNER: Hello. 1I'm Reger Turner.
I live in Pocatello. Thank you for the
opportunity to comment today on this proposal.

I particularly want te thank -- thank
you for including the issues on the -- in the
scoping for potential impacts of emissions on
air, and water quality, on plants, animals, their
habitats, including species as -- as listed in
your documents:; that you indicate that you can --
that you take a close and hard look at the
potential impacts from accidents and the
potential impacts of terrorism or sabotage; the
potential effects of the public health from
exposure to hazardous -- hazardous and
radiological releases; and potential safety of
impacts to workers; as well as cultural resources
and the compliance with applicable regulations.

I appreciate you including that.

One of Lhe things that I wanted to take

a look at is -- just a second here.

Oh. T hope that the =-- the draft ELS
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1 and scoping take a close look at the details ot
the need for this project. I think that one of
the things that's been raised by the -- by this
project is that there's several complex
substructures for this process and infrasLruclure
that includes the examination of spent nuclear
fuel and irradiated materials.

2 And this includes the preparalion of

irradiated materials; the receipt and unleoading

of spent nuclear fuel:; the examination of those
fuels using visual, microscopic, metallurgical
techniques in the preparation of small fuel and
non-fuel test samples for insertion into test
reactors where they -- they are irradialed.

It would require, you know, the
structure for -- for removing spent fuel from

the -- from the Naval shipments. And Lhen

placing them either in dry storage or the

examination area. And then it would also require
the transport and remuval [rom the examination
area into the dry storagc arca.

And so T guess it would be my
suggestion that you include a level of delLall for
each of those particular substructures so that

the publiec can examine the need feor this -- this
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large proposal.

One of the issues that concerns me is
that although is -- with respect to that also is
the alternatives. Some of the reasons that were
listed -- that were listed for the alternatives
include the no-action alternative, which is Just
to overhaul all of those substructures that I
just listed. The concern I have is that this in
itself sounds so complex as to require an EIS 1in
itself if you are going to overhaul such a
complex facility.

In order to alleviate the concern about
that, I asuggesat that scoping include a level of
detail about the -- the -- what would need to be
overhauled and the status of their condition;

4 what's already recently been overhauled and what
hasn't; perhaps a schedule of the past
overhauling of those facilities and their -- an
exist -- a close examination of -- of the
existing facilities.

The other item that I suggest that you
include in this is, there's a very limited amount
in this draft EIS that addresses waste. Although

§| the posters here were very good about -- and your

presentation was excellent about the —-- that
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agreement and the need for removal of waste, I
think additional examination of waste handling
would be an important addition to this. And that
would include, you know, what -- what
improvements, if any, have been made in the
technology of pool storage and the chemistry of
ic.

And the =-- and there has been -- the
reason for that is there have heen some
historical problems with respect to corrosion of
wel sLoragye in the past. And also, the ——- I
7| believe that the EIS should include an

examination of dry storage technalogies.

And so in summary, 1 think there needs
to be a closer look at waste handling and waste
storage and accumulative effects of those.

I think that's all T have today. Thank

you.
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Response to Pocatello Meeting Comment #2

Responses to Roger Turner's comments follow:

Item #1:

The purpose and need for the proposed action are provided in Section 1.3.
Item #2:

A detailed description of the naval spent nuclear fuel handling process is provided in Chapter 1.
Chapter 1 also includes a discussion of those items that are in and out of scope for this evaluation.

Item #3:

The No Action Alternative, as currently defined in Section 2.1, limits efforts to preventative and
corrective maintenance. This level of effort may not keep the infrastructure in safe working order
until 2060 (i.e., maintenance alone may not be sufficient to sustain the proper functioning of
structures, systems, and components). In addition, this level of effort will not provide the capability
to unload M-290 shipping containers. Therefore, the No Action Alternative is an unreasonable
alternative that does not meet the purpose and need for the proposed action.

Item #4:

Chapter 1 describes ECF and the related facilities at NRF used for management of naval spent
nuclear fuel. The only facility that would be overhauled by the proposed action is ECF. The nature
and scope of the overhaul alternative is described in Chapter 2.

Item #5:

Waste management is discussed in Section 3.14. Impacts from waste management are presented
in Section 4.14. Cumulative impacts from waste management are covered in Section 5.2.10.

Item #6:

Modern water pools have liners. Information about water pool leaks from commercial spent
nuclear fuel pools is provided in Appendix F, Section F.5.4.12. As described in Chapter 2, the
water pool for both the New Facility and Overhaul Alternatives would have a water-tight barrier
between the water in the pool and the concrete walls of the water pool. In addition, a groundwater
monitoring system would actively monitor the site for leaks. It is expected that the combination of
the water pool liner, concrete walls, and groundwater monitoring would prevent water pool water
from leaking, undetected, into the environment. Further, the integrity of the water pool liner and
structure would be ensured by maintaining a low-corrosive environment in the water pool water
through proper water chemistry control.

Item #7:

The NNPP continues to temporarily store naval spent nuclear fuel in a dry configuration awaiting
shipment to an interim storage facility or geologic repository. As identified in Section 1.5.3, dry
storage technologies were evaluated in DOE 1996. The NNPP is not changing its dry storage
method from that described in DOE 1996. An examination of dry storage technologies is outside of
the scope of this EIS.

A-101



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

A-102



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

Pocatello Meeting Comment #3

MR. DOWNS: Yeah, I'm Bill Downs. I'm
familiar with that with the Toastmasters.
I -- I think it's interesting, and I

think Mr. Turner brought up some things that are
a good point in that --

Well, okay. 1I'll give you a history of
me. I spent 18 years at the Advanced Test
Reactor, so I handled a lot of fuel. 1 was a
reactor operator. And so I know that that can be
done safely. Okay. I'm still standing, and I
don't have a third arm or anything like that.

I live 20 -- 25 miles away from the
Advanced Test Reactor. I live just south of the
East Butte out of -- out there on the desert west
of Blackfoot. 1If I was scared of that place, I
wouldn't live there. But I live around there,

and I've lived there for close to 30 years.
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I was invulved in a reduction in force
in 2003. We banded together and formed a group
where we all helped each other in an attempt to
find jobs. And the ane thing that we found
really fascinating was that people, I'm going to
call it in town, in Idaheo Falls, mostly, is where
we live, did not know what's going on out there
on the desert. And some of those people have
been here all their life, since before INL was
out there.

And 1| thought that was -- we were

flabbergasted because when we are explaining what
our qualities were, they had no idea how that

applied to anything in town. You know, they --
they == really they kind of locked at us kind of
strange.

So -—- and when he asks for more

information, I think that should be applied.

There should be some kind of a program -- 1 Kknow
at -- at HER, we would have even high school
groups come and tour the place. Okay. HNow, some

of that is, you know, beyond, you know, economic
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reason or whatever. But people in town need to
know what's going on out there so they can
realize that there's an opportunity for Southeast
Idaho.

The technology out there, the
knowledge, and the opportunity for expansion, I
think are =- are unlimited if people knew so that
they could promote that. I know that the Snake
River Alliance is here. They are probably more
knowledgeable than the average person. But even
if they knew -- you know, pecple like me, there':s
a couple other guys I've met here that work out
there, we have no desire to get hurt. Okay.

And we're Idahoans. We love this land.

I was talking with your HR rep. I'm over 50 so,

you know, the first thing to go 1s your memory,
but he introduced himself. And he acknowledged
that the people that stay out there probably
lived here before. They love Idaho. The people
that come from outside learn to love Idaho and

stay here.
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A lot of national -- other national
companies have attempted to close down their
offices here in Pocatello, Idaho Falls. But then
all of a sudden they realize, you know, we can't
find anyplace else in the nation that gets the
work done. The work ethic here is phenomenal.
Okay. So we've got a lot of pluses.

And we as a pecople need to promote INL.
All right. The safety there is incredible. If
we applied the safety rules here in town that we
had to live up to out there, that you guys have
to live up to, people would just be -- well,
they'd wonder how they ever lived, you know, from
one day to the next.

The other thing why I think this would
be an opportunity is, we have values here in
Idaho. We -- everybody in this crowd probably

has very similar values. When the Navy had the

school out there, those values got implanted into
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those sailors. Which, you know, I was there in
the fleet for a while, a short while, but those
wvalues add to the fleet. OCkay.

If we can bring anything in here, it
gets recognized naticnally. Our values get
implanted to other people. Almost -- almost, 1

could say, on a national extent.

So we as a people, the few of us that
are here ought to be talking about what went on
here to our neighbors so that our neighbors are
interested in the next time something comes up.
Because we would like -- well, we don't want
everybody to show up here, you know, from othaer
parts.

But what if our values spread to other
parts of the nation? Okay. We'd probably all
get along a little bit better. And I think
you're probably looking at me like, ckay, he's
really idealistic or whatever. But I know it's
the truth. Okay. I saw it in the fleet. T saw
what the potentials of non-values are. And I saw
that those values did get spread. The work ethic
here is phenomenal.

I mean, Mr. Turner, you look like a

farmer or a rancher. That work ethic gets
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applied to the site. Most of our mechanics were
farmers or ranchers that -- well, their sons.
Their son says, I don't want to work on the farm
anymore, s5o0 they've gone ocut there, and they
straightened out the engineers on what would
work.

And I'm not kidding you, you know. An
engineer has got an incredible amount of
knowledge, and he wants to apply a new idea. A
farmer, you know, has busted his knuckles on
their equipment, he says, nah. So the two of
them come together, and the INL is a place that
nubudy van teally close down. Because 1 know
that there's been attempts to do that. The work
ethic keeps it alive.

We've got a great thing out there. We
want to keep our sons and daughters here. I knos
I'm going toc the Idaho State University right
now. And you talk with the young ones. Well,
when you get your degree, what are you going to
do? Well, I'm going to have to leave town
because the jobs aren't here.

We need to promote ourselves to keep
our young ones here, to keep our values here, to

make this place grow. This is not an ideal
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retirement community. If everybody young leaves,
those of us that are older are going to have to
work to keep this place alive or there's not
going to be anybody to support us because all the
young ones left.

And some people may think that sounds
far fetched. But no, half of my kids moved out
of town because there's nothing here for them and
the lifestyle. I can talk with just about
anybody else, you know, that's got the same color
of hair as me. They -- their kids are not
sticking around.

INL has national and yeah. Even
Washington knows where INL is. We can say
something about curselves. We can keep this
place alive, we can make it grow. We can -- we
need to get pecple to live in town who know what
the work ethic is out there.

S50 when Mr. Turner was talking about --
you had pictures of people that probably look
like his neighbor. And he can identify with
that. Your neighbors are working cut there, and
they're doing it safely.

My light is flashing, so I'll guit.

Thank you.
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Response to Pocatello Meeting Comment #3

Item #1:

This document provides a significant amount of unclassified information related to the operations of
the NNPP at NRF. In addition, this document cites a large number of publically available
references which provide information about the INL.

Item #2:

Section 4.10 describes the economic impacts of the proposed action including potential job growth.
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Twin Falls Meeting Comment #1

DR. RICKARDS: No trouble. And I would

like to extend my appreciation for you coming to
Twin Falls. And alsoc all of the folks in -- in

the Armed Forces, we are all indebted to you for
your services and your sacrifices.

Su basically, though, on the
Environmental Impact StatemenL -- and I should
say, IL'm Peter Rickards, a local podiatrist,
spokesman for ldaho Families For The Safest
Energy.

And basically T will -- am going to
e-mail by technical comments in, and I'm just
going to verbalize them here. I've had a good
time talking with your staff and mentioning some
of the technical acoping questions that I'm
asking. And I also related to them that none of
this technical scoping questions would be
answered. In my 22 years ol doing this, not one

has been answered.
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And basically, you are stating that
you're in compliance with the '95 settlement
1 agreement. And that appears to have limited your
focus on the request that -- from our peoliticians
that wrote that agrecement that you keep the Naval
facility here.

But the NEPA law is a great law signed
by Richard Nixon in 1970. And you really are by
law obligated Lo review all of the options
available to you. And you are mandaled Lo review

all of the environmental impacts.

And 1'll remind you also, because you
want to focus through the 1995 settlement

2 agreement, if you look at Section J(4) of that
settlement agreement, if you analyze in this one
whether you should cluster the nuclear Navy in
Savannah River, South Caroclina wversus Idaho,
and -- and basically redo all of the
environmental impacts of the transportation of

that fuel, basically there are no ports in Idaho.
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In South Carclina, you're right on the
2 | ocean where they -- then they can pull up in
Charleston and possibly even modify Savannah
River to do that. But you have to take all that
fuel and transport it across the country to
Idaho. I have talked to the engineers who
designed the true cast and the new cast and --
and the vulnerabilities of a fire that goes for
3 | two hours, basically, will get an unbounded
release of all the fuel in there.

They have the testing for those casts,
the fire is put out in 30 minutes. That's

literally because the documentation shows that at
two hours, you do have up to an 1,800 degree fire

such as the one in the Baltimore Tunnel and --
and several other fires that can take -- can --

can happen just by who runs into you.
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You-all could be the safest drivers
transporting this. But the waste trucks, the
situations you run into can't be contreolled, and
there are scenarios just even coming in from the
West Coast when you go cver the Snake River near
Glenns Ferry. I've talked to those engineers,
you know, they do a 30-foot drop test onto a
spike.

But if you drop those off of the bridge
onto the jagged rocks of the Snake River Canyon,
you drop a lot more than 30 feet. And the rip
and roll action can spew that cast wide open.

Fires can do it.

And basically, Section J(4) of the
[daho Settlement Agreement says that any
Environmental Impact Statement that makes any
inclusion different than what we'wve settled on
is -- is okay to enforce. And that Idaho has to
agree with that. And if they disagree with it,
the DOE can take them to court.

So basically, if you truthfully look at
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the environmental impacts of a worst case
accident -- worst case accldent scenario, you're
a disgruntled employee disrupting the facility

4 from your lover's triangle or for whatever
reason, if you look at a terrorist strike, if you
look at any kind of accident that the
environmental impacts from the fallout in Idaho
will float across Salt Lake City, Chicago, the
whole country.

And if you do that in Savannah River,
the chances of that blowing out inte the ocean
and -- and avoiding the human exposure, at least
in the intensec degree that it would for a huge
population downwind ot lIdaho, you must conclude
that the Environmental Impact Statement would be

safer in Savannah River than in Idaho.

And if you draw that conclusion, Idaho
can't object. You -- just because they've put in
writing that we want to be the Naval facility,
they actually have to agree with it. They
actually put Section J(4) in becausc they want
all the nuclear projects here. But it also can
be used against them to take them out of the
atate as well.

I think you're actually going to see
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since Yucca Mountain is closed, that an
Environmental Impact Statement will come to the
conclusion it's best to leave it in Idaho, and
we're going to be stuck with it, and we've
already agreed to do that.

But I'm going to ask just technical
questions on the [IEPA filters that are used in
these facilities. I'm going to get to that in a
second.

But really on the basic level
alternative to the clusters, the examination at
the ATR, and your use of the ATR, I beg you to
look at the documentation at
www.yellowstonenuclearfree.com or the Idaho based
Environmental Defense Institute.

They basically have exposed the ATR for
what it is. It is not a national jewel. It is a
rickety old building that is hanging by a
shoestring. And it has a tin roof for
containment. And a worst case accident scenario
presently, without your presence there and your
spent fuel there, can release millions of curies
ol radivactive. And that's right out of their
documents. They're presently now trying to patch

it up.
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I was actually the first one in on this
when they had the plutonium-238 scoping hearings
for clustering plutonium-238 production at the
ATR. And T got an anonymous tip from a worker.
Please check intov Lhings. You know, they're all
telling you this is safe and the crown jewel of
our facility, but some crap happened aboul a
month ago.

S0 I put in my Freedom of Informalion
Act on the occurrcence reports for the previous
year, and low and behold, a month before these
hearings where they guaranteed us that it was
safest, best facility ever, three workers found
bolts on Lhe [floor. And when they tried to
figure out where the halts at the ATR, what --
what are these bolts doing on the [loor? They
actually found that they fell out of the
earthgquake support beams.

You've got to think about that, you
know, you're counting on those beams to hold the
facility up to prevent a million curie -- a
multimillion curie release. And they fell out of
a stationary building. And you haven't even

started shaking them yet. And that is the tip of

the iceberg.
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They have computer panels and safety
stuff hanging by a thread, the facility is old,
part of the pipes are uninspectable. It's

ridiculous.

And what I think you're doing here is
actually illegal, like I said in the beginning.
They have illegally retooled the INL with

7| infrastructure to attempt to cluster all of the
nuclear dirty work here. So that when you come
along with your impact statement and you go, oh,
look at the great infrastructure at INL. This is
perfect. We can built right around that. And
that's illegal. They -- they didn't scope the
impact statements for that. They haven't loocked
at the big picture, and you are not allowed to
piecemeal your way in. They're not allowed to
spend that money on making us the spent fuel
place. And -- and not -- and then use that as a
basis for clustering things around here.

S0 those are some of the scoping
hearings. On the technical stuff on the HEPA
filters and the plutonium-238, which was a
8 | minority isotope on your spent fuel. But I'm

going to give you Dr. Bob Scott's paper peer

reviewed for radiation dosimetry and an official
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cabinet of science member, and he's actually a
very pronuclear, hormesis believer.

And I'"ve talked to Dr. Scott
personally. He did a worker analysis for
plutonium-238 inhalation at Rocky Flats for DOE
workers. And by far, that's a plutonium-239
facility. Plutonium-238 is 2/5 times more
radicactive and more destructive in your lung
because of the short half-life.

And even though it's a minority
isotope, 1 think it's much less than 1 percent of
the inventory there, what he says in the paper is
8 real clear. Any time a worker inhales any
plutonium, some it's going to be 238. And that
dose, even with three particles inhaled will
exceed the 5,000 millirem dose of the worker. So
you take him off that here. Literally that means
that these microscopic particles -- I'm getting
the yellow light, so I'll slow it down or wrap it
up.

But basically the fact of the matter
is, you're only legally allowed to give
10 millirems to the public. All the scoping

hearings to date, like at the plutonium-238

facility where it's concentraterd said the worst
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case accident scenario, Lhe HEPA [illers will
work great to .1 times ten to the minus

5th millirem exposure is the maximum exposurc. I
mean, it's a boldfaced lie. They're -- they're
using tricks like population of person rem doses
8 versus what is one particle of plutonium-238 that
dose inside ot one citizen's lung when it comes
out of the HEPA filters.

And the HEPA filters cannot contain
plutonium. The alpha emitter knocks itself out
of the filtera, according to DOE documents from
way back to 1970, it goes back into the air and

creeps through floor filters in a room.

So those are some of the things. I
appreciate you coming to Twin. And 1'm looking
forward to losing my bet and seeing all of my
impact statements answered for the [irstL Lime in

22 years.
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Response to Twin Falls Meeting Comment #1

As stated above, Dr. Rickards provided additional comments via e-mail. Responses to those
comments are provided in this Appendix under E-Mail Comments #5 and #8.

Item #1:

As noted in Section 1.5.3, alternatives for management of spent nuclear fuel managed by the DOE,
including naval spent nuclear fuel, were comprehensively evaluated in DOE 1995. Based on that
evaluation, ROD 1995 chose to implement regionalized spent fuel management by fuel type.
Under that alternative, naval spent nuclear fuel is managed at the NRF at INL. There are no
factors that warrant reconsideration of that decision.

Item #2:

As noted in Section 1.5.3, alternatives for management of spent nuclear fuel managed by the DOE,
including naval spent nuclear fuel, were comprehensively evaluated in DOE 1995. The
consequences of accidental releases were considered in that evaluation; it was found that the
consequences of centralizing spent fuel management at SRS were higher than the consequences
of centralizing spent fuel management at INL. Based on the evaluation in DOE 1995, ROD 1995
chose to implement regionalized spent fuel management by fuel type. Under that alternative, naval
spent nuclear fuel is managed at the NRF at INL. There are no factors that warrant
reconsideration of that decision.

Item #3:

As noted in Section 1.5.3, alternatives for management of spent nuclear fuel managed by the DOE,
including naval spent nuclear fuel, were comprehensively evaluated in DOE 1995.

Transportation- related impacts were considered in that evaluation. Based on that evaluation,
ROD 1995 chose to implement regionalized spent fuel management by fuel type. Under that
alternative, naval spent nuclear fuel is managed at the NRF at INL. There are no factors that
warrant reconsideration of that decision.

Item #4:

Hypothetical accident scenarios, including intentionally destructive acts, are considered in
Section 4.13 and Appendix F. The footprint of the release and extent of environmental impact are
described in Appendix F.

Item #5:

Refer to the response to Item #2.

Item #6:

This comment relates to potential options for recapitalization of the examination infrastructure at

ECF. As noted in the amended NOI published on May 10, 2012 in 77 Fed. Reg. 27448, that action
has been deferred and is no longer in the scope of this EIS.
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Item #7:

As noted in Section 1.5.3, alternatives for management of spent nuclear fuel managed by the DOE,
including naval spent nuclear fuel, were comprehensively evaluated in DOE 1995.

Transportation- related impacts were considered in that evaluation. Based on that evaluation,
ROD 1995 chose to implement regionalized spent fuel management by fuel type. Under that
alternative, naval spent nuclear fuel is managed at the NRF at INL. There are no factors that
warrant reconsideration of that decision.

Item #8:
Inhalation of Plutonium

The B.R. Scott article (Scott & Fencl 1999) identified by the commenter models the amount of
plutonium intake by workers in an environment where there are few particles available for
inhalation - a condition in which the authors consider a statistical (i.e., stochastic) approach for
estimating intake is more appropriate than a deterministic approach. The model uses an assumed
distribution of particle sizes which are available for inhalation. The range in assumed particle sizes
leads to large variability in calculated radioactivity intake when few particles are inhaled. Since
inhalation occurs in discrete particles that have a log normal distribution, most workers will inhale
smaller particles while a few workers may inhale large particles. Of those particles inhaled, only a
portion would be deposited in a section of the respiratory tract that contributes to an internal dose.
The authors correctly note that in addition to the variability in intake, there is uncertainty on where
particles deposit in the respiratory tract. Since the location of deposition significantly affects the
dose received from the particle, the authors do not attempt to estimate the doses associated with
the intake and subsequent deposition. The authors do not conclude in the paper that inhalation of
a single particle of %®Pu would exceed the 10 millirem public exposure limit established in

40 C.F.R. § 61.102. However, if a large enough particle were to be deposited in the lungs, an
individual’s exposure could exceed 10 millirem.

Section F.3 of the EIS discusses the generally accepted models and assumptions used for
estimation of risk posed to workers and the public from releases of radioactivity during routine
naval spent nuclear fuel handling operations and hypothetical accident scenarios. The generally
accepted model for particle dispersion used in the EIS is the Gaussian model for a plume which is
one of the most common modeling methods. For example, the Gaussian model is used by both
the DOE (DOE 2004c) and Nuclear Regulatory Commission (NRC 2011). In addition, the latest
guidance for converting radioactivity inhaled to dose received was used in the EIS analysis

(ICRP 1995). This includes the use of dose conversion factors for appropriate particle sizes for
environmental release as recommended by the ICRP (ICRP 1993).

Additionally, the larger particles discussed in the article “associated with the upper tail of the intake
distribution do not necessarily reflect a higher health risk as many of the high intake events are
associated with deposition of large particles in the nose, which is a radioresistant site.” Therefore,
if a member of the public were to inhale a large particle, the particle would be unlikely to be
deposited in the lungs. The article is also specific to exposure to workers. As discussed in the
article, the particle size and radioactivity distribution are likely to be very different for an accident
resulting in public exposure.
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HEPA Filtration

For routine naval spent nuclear fuel handling operations, the impacts reported are based on actual
emissions scaled to future operations. For hypothetical accident scenarios involving an intact
facility structure with HEPA filters, this EIS models HEPA filters as being 99.9 percent effective for
particulates (a more conservative assumption than the 99.97 percent higher filtration efficiency
frequently reported in DOE documents). In addition, multiple HEPA filter units in series are
conservatively modeled as a single unit; and no credit is taken in the model for multiplicative
protection from a series of HEPA filters. For hypothetical accidental scenarios involving damage to
a facility structure, this EIS takes no credit for HEPA filters and does not include HEPA filtration.

The NNPP requires that HEPA filters to the environment be tested frequently for proper air flow,
pressure, and filtration effectiveness. Testing to verify that the HEPA filters are operating
effectively occurs upon initial installation, after any modification of the system, and annually.
Additionally, the NNPP replaces the HEPA filters whenever the filters do not pass inspection, if
damage is detected or suspected, according to schedule, or if the radiation level in the filter
reaches a set-point.
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Twin Falls Meeting Comment #2

MR. CHISHOLM: My name is Bill
Chisholm, and I have a lot -- a lot -- I have a
lot of history of the eco-actions here in Idaho.

In fact, I decoraled vne of your train cars back

in 1992, I believe it was. It was just sort of a
preclude -- prelude teo the -- to the agreement
that you have.

You know, because we're -- we're very
concerned here in Idaho that -- that Dr. Rickards
says, somehow we're sort of become de facto sort
of nuclear waste repository for us. You know,
the year before -- private waste was coming in,

the Navy waste was coming in. And then we don't

! want to become a de facto repository with the
Snake River Agquifer and that has serious concerns
along with some of the concerns that Dr. Rickards

o | has regarding the -- the potential for any air

contamination that would go out of the facility.
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You know, I'm -- I'm really believe
strongly that -- that you have to -- you have to
consider the other options, and you can't just
consider Idaho and INL as part of this process,
is you also have to take a lock at what other
options were out there to make a good facility --
or good decision on behalf of the public. So
that, you know, perhaps include the Savannah

River in the process.

But we have -- we have -- we have this

document, we have this 1995 agreement. But, you

know, it was an agreement that, you know, all --
all the -- all the plutonium was supposed to be
cleaned up. And -- and agreements have a
tendency somehow that they're made -- they're
made in the present, but you know, what goes down
the road, 1935 (oic) was 25 ycars away. You
know, a lot of things can change.

And -- and what happens too often, in

my opinion, is they make these agreements in the
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present, but nobody -- nobody that signed the
agreement is going to be around to make sure the
agreement is -- is enforced in the future. So I
think we have -- have to, at least as part of
that as a cumulative impact and take a look at --
at what -- what mechanisms are in place to be

sure that that waste leaves.

We don't have a -- we don't have a
repository currently for the -- for the
nation's -- nation's waste, and -- and everybody

who wante to keep putting that off for the next
generation to -- and that's -- I've been =--
forever. There's always new peop -- there's
always new people on the government side of the
cquation.

So I want to make sure that we address
the cumulative fact, is there is there opticns

outside of Idaho. And to follow up on what

4 | Dr. Rickards thinks about it. You know, the moat
catastrophic has potential. I was a wild land
fire fighter. You know, I had a fire in my own
backyard this year. I never had seen before, so
things can change, and those things need to be
considered in an honest process.

So thank you.
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Response to Twin Falls Meeting Comment #2

Item #1:

Although the NNPP has the necessary loading facilities at NRF and transportation casks, the
timeframe reasonably necessary for shipment of naval spent nuclear fuel to a repository or storage
facility outside of Idaho is dependent on the availability of such facilities. The timing of availability
of those facilities is uncertain. At the time of this Draft EIS, the NRC is considering the DOE
application to construct a geologic repository at Yucca Mountain. The President’s Blue Ribbon
Commission on America’s Nuclear Future evaluated alternatives to the repository at Yucca
Mountain. The DOE strategy for implementing the recommendations of the Commission estimated
that a pilot interim storage capability could be operational by 2021, a consolidated interim storage
facility could be operational by 2025, and an alternate geologic repository could be operational by
2048.

Item #2:

The environmental impacts from air emissions are discussed in Section 4.6.

Item #3:

As noted in Section 1.5.3, alternatives for management of spent nuclear fuel managed by the DOE,
including naval spent nuclear fuel, were comprehensively evaluated in DOE 1995.
Transportation-related impacts were considered in that evaluation. Based on that evaluation, ROD
1995 chose to implement regionalized spent fuel management by fuel type. Under that alternative,
naval spent nuclear fuel is managed at the NRF at INL. There are no factors that warrant
reconsideration of that decision.

Item #4:

Hypothetical accident scenarios, including intentionally destructive acts, are considered in
Section 4.13 and Appendix F.
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A.3 Public Comments on the Amended NOI and Responses

This section provides comments received during the public comment period for the Amended NOI
and the associated NNPP responses.
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Mail Comment #1 to Amended NOI
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Response to Mail Comment #1 to Amended NOI

Responses to Sandra Blazius’ comments follow:

Item #1:

The commenter’s support of the proposed action is noted.

Item #2:

The incident with the six leaking canisters did not occur at NRF. Dry storage in canisters is outside
the scope of this EIS; dry storage container systems for management of naval spent nuclear fuel
were evaluated in DOE 1996. Canisters are made of corrosion-resistant material and backfilled
with an inert gas. Therefore, they are not susceptible to the problems identified by the commenter.
Appendix F provides an evaluation of routine naval spent nuclear fuel handling operations and
hypothetical accident scenarios associated with radiological aspects of the recapitalization of naval
spent nuclear fuel handling capabilities.

Item #3:

The analyses in Sections 4.6 and 4.13 account for variability in wind direction.

Item #4:

Section 3.4 discusses NRF groundwater monitoring for both chemical and radioactive
contaminants. As discussed in Section 4.4, no radiological effluent would be discharged to the

Snake River Plain Aquifer. No wastewater or storm water would be discharged to waters of the
u.S.
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Mail Comment #2 to Amended NOI

Lnited States Government Department of Encrgy
memorandum S—

Date: June 5, 2012

Subject: Department of Energy Comment on the Revised Scope of Environmental Tmpact
Statement for the Recapitalization of Maval Spent Nuclear Fuel Handling and Examination
Facilities ai the Idaho MNational Labaratory (15-12-024)

Tz Samantha ('Hara
MNaval Sea Svstems Commanid
ATTN: 081-Naval Reactors
1240 1zaac Hull Avenue, SE, Stop 8036
Washington Navy Yard, DC 20376-8036

This letier formally provides Depariment of Energy (IME) comments (o the revised scope
of the Environmental Impact Statement (E15) for the Recapitalization of Naval Spemt
Nuoclear Fuel Handling and Examination Facilities oi ihe Idaho National Laboratory (INL).
The EI5 revision defers recapitalization of Mavy examination capabilities for naval spent
fuwel at the Naval Reactors Facility (NRF) and moves consideration of that recapitalization
o the comulative effects section of the EIS, DOE ks interested in the EIS revision because
the NRF is located at the INL and some supporting resources are shared by the DXE and
Naval Nuclear Power Propulsion i NNPP) at the INL. Both organizations work with nuclear
fwel, irrwdiated material performance and spent fuel storage, and their post-irradiation
examination needs are similar,

IMYE's strategy is io estahlish world-leading PIE capabilities to advance nuclear Maels and
masterials. Towards that end, numerous (ecilities and cquipment upgrades have been completed
and others are underway at the ldaho National Laboratory. The Irradiated Materials
Characterization Laboratory (IMCL) is a protoiyping PIE facility and its construction is
nearing completion. We currently are conducting an alternatives analysis for an advanced peost
irradiation capability. Therefore, IME recommends that NNPP continue to work with [OE to

1 determine if existing and planned [MIE capabilities can support NNPFs noclear fuels and
maierials examination needs. In addition, sither facilities and capabilities exist al the INL sile
thiat coubd help ofTset or supplement vour needs and we are available (o discuss those aplions as
your project moves forward.

The contractor project director for the Advanced PIE Capability analvsis is Michael Patterson
at {208) 526-5525 or mw patterson @ inl.gov. | invite you to contact him to discuss specific
areas of juint collaboration. Because the project has only received approval of Critical

A-133



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

Samaniha O'Hara 2 June 5, 2012

Decision O { CD-0), a federal project direcior has vel (o be named, The federal poind of contact
for this effort is W, Greg Bass at ( 208) 526-7184 or basswg @ id.doc.gov,

s

ichard B. Provencher
Manager

ce: Brady Haynes, NRF-TR()
Christopher M. Henvit, NRF-TRO)
Mike W. Patterson, BEA
Vincenl F. Tone, BEA
Mitchell K. Mever, BEA
Kemal O, Pasamehmetoglu, BEA
David J. Hill, BEA
John J, Grrossenbacher, BEA
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Response to Mail Comment #2 to Amended NOI

Item #1:

The NNPP will continue to work with the DOE to determine how existing and planned DOE
capabilities can support NNPP’s nuclear fuels and material examination needs.
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E-Mail Comment #1 to Amended NOI

AGENCY: Department of Energy.

ACTION: Amended Notice of Intent to Revise the Scope of an
Environmental Impact Statement.

justice

Potential safety and health impacts to workers.

Compliance with applicable Federal and state regulations.
Agency:USCBP

Document ID:USCBP-2012-0018-0001

Your Comment Tracking Humber:8100c560

Procurement Integrity Act RECOMMENDATION Docket Services processes

Procursment Integrity Act
Decision

Matter of: Y&K Maintenmance, Inc.
File: B=405310.6

Date: February 2, 2012

DECISION

Y&K Maintenance, Inc., of Seoul, Korea, protests the award of a
contract to SEM Service Co.,

Ltd., of Secul, Korea, under request for proposals (RFP) Ho. W31lQVH-
11-R-0135, issued by the

Department of the Army, for operation and maintenance

(0sM) of the Medical Command-Korea (MEDDAC-K) facilities in the
Republic of Korea.

We sustain the protest in part and deny it in part.

Re: Medical Reimbursement EEQICP Roles [Incident: 120130-000245)
https://questions.medicare.gov/app/faccount /questions/detail /i_id/55857!
283 - USASHD,USASHD-Z17 Operations Office Managers

THANK YOU !

IAEA safeguards We have recelved your appllication for an account for
the FBO>GovernmentSystem. Please wverify the following information:
Agency:Administrative Office of the U. 5. Courts> Office: Top Level>
Location: 53095 D-U-H-5 No. 63-108-7863 Company Info 276 9 Yeon—dong
Cheju

organization: Oriental Economic Institute (Keomgyosil) addressl: 276 9
Yeon-dong city: Cheju

state: VA zip: 690814 country: korea wisory RYU CHAN HONG

jeju localhost ryché?
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Response to E-Mail Comment #1 to Amended NOI

This e-mail is not relevant to the EIS and does not require a response.
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E-Mail Comment #2 on Amended NOI

From Beatrice Braisford [bbradsford@snakenveraliance org|

Sent: Monday, June 11, 2012 5:56 PM

Te: ECF Recapitalizabion

Subject: Snake River Aliance revised recapitalization scoping comments
Attachments: nuckear navy revised recapdalization commenis. pdl; ATT1707762 xt

Dear Ms. 0'Hara,

Could you please acknowledge recelpt of these comments? (I'm not quite sure what the "u® in
“unnpp® stands for.)
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EMNAKE RIVER

L T I e R e Y

—— — R g

June 11, 2012

Ms. Samantha 0'Hara (08U Naval Reactors )
Naval Sea Systems Command
1240 Isasc Hull Avenue, SE

Stop BO36
Washington Navy Yard, DC 20376-8036

Via email: grirecapitalizaticn@unnpp.goy

Snake River Alllance Scoping Comments on the Environmental Impact Statement lor
the recapitalization of the infrastructure supporting spent nuclear fuel at the Idaho
National Laboratory

Dear Ms. O'Hara:

On behalfl of the members of the Snake River Alllance, | submit the following comments and

questions regarding the scope of the EIS on nuclear navy spent fuel infrastructure
recapitalization.

I have attached the Alliance’s September 3, 2010, comments on the original recapitalization
proposal. Many of those comments remain applicable to the current proposal and should
be responded to in the draft environmental impact statement.

The Amended Notice of Intent states that “funding uncertainties have made the iming ol
the Examination Recapitalization Project speculative in nature " When did this uncertainty
first become apparent? It appears the declsion to limit the scope of the recapitalization
project was effectively made belfore the environmental assessment for the Replacement

—

Capahility for Disposal of Remote-Handled Low-Level Radioactive Waste Generated at the
Department of Energy’s ldaho Site, s this correct? Are there any projections of when
3 funding might be available?

As you know, the spent fuel examination capability has long been the justification for
bringing nuclear navy spent fuel to the ldaho National Laboratory.

50 9th Avenue North, Suite B10 Box 425
Boste, ID 83702 Pocatello, 1D 83204
208/324-9161 082337112
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4 MNow that 3 new szamination facility has been delayed or will not be built at all, the nuclear
navy must provide a thorough evaluation of the state of the current facility.

The draft EIS should describe in detail any changes in the number of spent fuel
5 examinations that will take place because of aging of the Naval Rescrors Facility [NRF) or
the extended use of the fuel itsell, Any such changes will undoubtedly change the size of
6 | the NRF waste stream. How will this affect the replacement remote- handled low level
waste facility at the ldaho National Laboratory?

7 mwﬂmwmmmuhmwmwu

Hespectiully subminted,

s A

Beatrice Brailsford
Nuclear program director
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Response to E-Mail Comment #2 to Amended NOI

Responses to the Snake River Alliance’s comments are provided below. Comments originally
provided on September 3, 2010, although not attached here, are addressed in the response to
E-Mail Comment #7.

Item #1:

The NNPP sought a funding level of approximately $60M in fiscal year (FY) 2012 to support the
recapitalization of naval spent nuclear fuel capabilities. Budget reductions in FY 2012 resulted in a
50 percent reduction to approximately $30M. This reduction left a limited amount of resources
used to progress the recapitalization of naval spent nuclear fuel handling at a slower pace than
originally planned. Furthermore, the Budget Control Act of 2011 (Pub. L. 112-25, August 2, 2011)
and the November 21, 2011 announcement by the Joint Select Committee on Deficit Reduction
further indicated at least a decade of significant across-the-board constraints on the federal
budget. These indicators suggested that sufficient resources would not be available to
concurrently progress the recapitalization of examination capabilities.

Item #2:

The decision to limit the scope of the EIS was made in December 2011. However, the decision on
the EIS scope has no impact on DOE 2011a for the reasons described in the response to Item 6,
below.

Item #3:

The NNPP believes that the funding picture for the recapitalization of naval spent nuclear fuel
handling capabilities will be clarified in FY 2015. Until then, the NNPP cannot reasonably project
when resources might become available for examination recapitalization conceptual design work.

Item #4:

The environmental impacts of operating the current examination infrastructure without overhaul or
recapitalization are reflected in the Section 3 discussion of the affected environment. In the
absence of a recapitalization or overhaul project, the NNPP would maintain the examinations
infrastructure to ensure continued effective protection of workers, the public, and the environment.

Item #5:

The NNPP expects to continue to fully utilize the examination capacity available at ECF for the
foreseeable future. The current in-service conditions experienced by naval nuclear fuel, including
its extended use, are more demanding than in the past. The designs of naval nuclear fuel systems
continue to evolve and some desirable performance characteristics (e.g., a life-of-the-ship fuel
design for aircraft carriers) have not yet been achieved. The continuing comprehensive program of
examining all naval spent nuclear fuel provides information that validates naval nuclear fuel
designs and performance models. This validation is essential to support resolution of emergent
fleet problems, further refinement of the models, and development of the next generation of naval
nuclear fuel designs. The aging of the examinations infrastructure may lead to temporary
reductions or interruptions in planned examination activity to allow repair or replacement of failed
equipment or systems.
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Item #6:

The size of the NRF waste stream to the replacement remote-handled low level waste facility at the
INL is unaffected by the pace of examination work. Approximately 98 percent of the waste
disposed at that facility is related to the processing of spent fuel for dry storage and disposal.

Item #7:

The recapitalization of naval spent nuclear fuel handling capabilities is planned to be funded
through the DOE.
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APPENDIX B

CONSULTATION AND COORDINATION LETTERS

B.1 Threatened and Endangered Species Consultation
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Department of Energy
MNaval Reactors
Idaho Branch Office
Post Office Box 2469
Idaho Falls, Idaho 83403-2469

NR:IBO-12/215
December 12, 2012

David Kampwerth, Field Supervisor
U.5. Fish and Wildlife Service
Eastern Idaho Field Office

4425 Burley Dr., Suite A
Chubbuck, Idaho 83202

SUBJECT: REQUEST FOR INFORMAL CONSULTATION ON THE DETERMINATION
OF IMPACT OM FEDERALLY LISTED SPECIES AND THEIR
DESIGNATED CRITICAL HABITAT FOR THE DRAFT ENVIRONMENTAL
IMPACT STATEMENT FOR THE RECAPITALIZATION OF
INFRASTRUCTURE SUPPORTING NAVAL SPENT NUCLEAR FUEL
HANDLING AT THE IDAHO NATIONAL LABORATORY (INL)

Dear Mr. Kampwerth:

The Department of Energy (DOE} office of Naval Reactors is seeking
informal consultation with your office in compliance with Section
7 of the Endangered Species Act (ESA). The Naval Nuclear
Propulsion Program (NNPP) is preparing an Environmental Impact
Statement (EIS) for recapitalizing the spent fuel handling
capabilities of the Expended Core Facility (ECF) at the Idaho
National Laboratory (INL). The EIS will contain an analysis of
impacts on listed and proposed candidate, threatened, and
endangered plant and animal species.

Introduction and Project Description

The NNPP proposes to recapitalize the infrastructure for
preparing, examining, and packaging naval spent nuclear fuel and
other irradiated materials, to ensure these capabilities are
maintained for the wvital NNPP mission of supporting the naval
nuclear-powered fleet. The recapitalization is expected to be
carried out as two projects. The first project would be the Spent
Fuel Handling Recapitalization Project; the second project would
be the Examination Recapitalization Project. The Spent Fuel
Handling Recapitalization Project would ensure that interfaces and
exchanges between handling and examination are factored into
detailed designs, to ensure that both projects can be carried out
in an environmentally responsible and cost effective manner.
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David Kampwerth _ NR:IBO-12/215
U.8. Fish and Wildlife Service December 12, 2012

An amended Notice of Intent (NOI) for the project was published in
the Federal Register on May 10, 2012, The purpose of the amended

NOI was to announce the NNPP's intent to reduce the scope of the
EIS to include only the Spent Fuel Handling Recapitalization
Project. The Examination Recapitalization Project was retained in
the ecological survey report (Enclosure (I)}) as a reasonably
foreseeable project for use in the EIS cumulative impacts
analysis.

Three alternatives for the Spent Fuel Handling Recapitalization
Project will be analyzed in the EIS:

1. Maintain ECF without a change to the present course of action
or management of the facility. Spent fuel handling capabilities of
ECF would continue to use the current ECF infrastructure while
performing corrective maintenance and repairs necessary to keep
the infrastructure in good working order (i.e., actions sufficient
to sustain the proper functioning of structures, systems, and
components) . [(No Action Alternative)

2. Overhaul ECF by implementing major refurbishment projects for
the ECF infrastructure and water pools to provide the needed long-
term capabilities for transferring, preparing, and packaging naval
spent nuclear fuel (Overhaul Alternative).

3. Site a new Spent Fuel Handling Recapitalization Project
facility at NRF (New Facility Alternative).

The NNPFP has determined that there are no threatened or endangered
plant or animal species, and no designated critical habitat for
such species in the potential project areas. The NNPP is seeking
concurrence with this finding from the U.5. Fish and Wildlife
Service (USFWS). Evidence supporting this finding is discussed
below and is based on the USFWS speciez list for Idaho counties
(Attachment (I)}, potential disturbance areas for project
alternatives (Attachment (II)}), habitat reguirements for listed
species, and ecological surveys of the proposed building sites
(Enclosure (1})).

Review of Listed Species

To prepare for consultation with your office, a list of
threatened, endangered, proposed, and candidate plant and animal
species for Idaho counties was obtained from the USFWS, Idaho Fish
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David Kampwerth NR:IBO-12/215
U.8. Fish and Wildlife Service December 12, 2012

and Wildlife Office (IFWO) web page on September 10, 2012, for
proposed Federal Actions (Attachment (I)). The list was evaluated
for plant and animal species that are known to occur in Butte,
Bingham, Bonneville, Custer, and Jefferson counties. The INL is
located in Butte County. The additional four counties surrounding
INL were alsc assessed to narrow the statewide county list to
those that might have similar habitat to INL.

One threatened plant species, Ute ladies' tresses (Spiranthese
diluvialis) was identified as occurring in three of the counties.
This orchid grows only in moist scils associated with wetlands or
floodplains of perennial streams in intermountain valleys, or in
wet open meadows. This species reguires scils that are moist to
the surface throughout the growing season (USDA 2011). There is no
habitat within the INL boundaries that would support this species.
One candidate tree species, whitebark pine (Pinus albicaulis), was
identified as cccurring in Butte, Bonneville and Custer counties.
However, this tree occurs in subalpine forests at elevations
between 7000 and 12,000 feet. There is no habitat on the INL that
would support this species. No threatened, endangered, proposed,
or candidate plant species are known to occur, or are expected to
occur on INL.

Two threatened and three candidate animal species were identified
in the counties that were evaluated. The Canada lynx (Lynx
canadensis) and grizzly bear (Ursus arctos horribilis) are listed
as threatened and were identified as occurring in one or more of
the counties evaluated. The Canada lynx is typically found in
forested habitats, while the grizzly bear is typically found in a
variety of habitats within the Greater Yellowstone area. There is
no suitable habitat on INL for these two species, and they are not
expected to occur on the site. No designated critical habitat for
threatened or endangered species, as defined in the ESA, exists on
INL.

The greater sage-grouse (Centrocercus urophasianus), yellow billed
cuckoo (Coccyzus americanus), and wolverine (Gulo gulo) are listed
as candidate species by the USFWS; they were identified as
occurring in four teo five of the surrounding counties (depending
on the species). The greater sage-grouse is known to occur on INL
and is discussed below. The yellow-billed cuckeoo typically occurs
in riparian woodlands and shrubs. The wolverine is typically found
in northern boreal forests and subarctic and alpine tundra. There
is no suitable habitat on INL for the yellow-billed cuckoo or
wolverine, and they are not expected to cccur on the site.
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David Kampwerth NR:IBO-12/215
U.S5. Fish and Wildlife Service December 12, 2012

The USFWS recently announced that pygmy rabbits (Brachylagus
idahoensis) do not warrant protection under the ESA. However,
because of cconservation concerns for this sagebrush obligate
species, impacts will be addressed in the EIS. Field surveys (see
below) were conducted for pygmy rabbits at the potential project
locaticns at NRF to support the impact analysis.

Ecological Resource Surveys

To describe current ecological resocurce conditions and support
evaluation of impacts of ECF Recapitalization Project
alternatives, Gonzales-Stoller Surveillance, LLC (GSS) was
contracted to perform wildlife and vegetation surveys. Surveys of
the potential disturbance areas for the alternatives were
conducted in 2011 and a report was issued. Potential disturbance
areas were further defined and additional surveys were conducted
in 2012 toc ensure coverade. The initial report was revised with
the 2012 survey results and issued as revision 1. This report is
provided in enclosure (1). Field surveys were conducted at NRF
alternative locations in 2011 during March (winter surveys for
pygmy rabbit), April - May (listening surveys for greater sage-
grouse), and June (wildlife and rare plants). Vegetation and
wildlife (including greater sage-grouse and pygmy rabbit) surveys
were conducted again at NRF in June 2012, Wildlife and rare plant
surveys were also conducted at the ATR Complex in June 2011 and
included in the report. However, this site is no longer undex
consideration as a potential building location in the current EIS
and ie only used for peotential cumulative impacts in the ETS.

Existing surveys and reports describing vegetation communities,
greater sage-grouse lek locations, breeding bird populations, and
pygmy rabbit populations around NRF were reviewed and used in
addition tc the field surveys to describe ecolegical conditions
and habitat at the potential building locations. Attachment II
figures 1, 2, and 3 show the area at NRF that was surveyed
compared toc potential disturbance area for the Overhaul
Alternative, the New Facility Alternative at NRF Location 3/4 and
the New Facility Alternative at NRF location 6, respectively. The
field surveys of potential construction areas found no evidence of
rare or sensitive plant species at NRF. Additionally, nc evidence
was found of greater sage-grouse leks or nesting. No greater sage-
grouse sign was found in the potential disturbance area for the
Overhaul Alternative (attachment II, figure 1). Evidence of
transitory use by greater sage-grouse was found at the
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David Kampwerth NR:IBO-12/215
U.5. Fish and Wildlife Service December 12, 2012

construction support areas (e.g., laydown area, batch plant,
stockpile) for NRF Location 3/4 (attachment II, figure 2} and NRF
location 6 (attachment II, figure 3). A single pygmy rabbit burrow
was found in the construction support area for NRF Location 3/4
{attachment II, figure 2) and a number of locations in the
construction support area for NRF location 6 (attachment II,
figure 3). Based on this information, the NNPP determined that the
project alternatives are not likely to adversely impact the
greater sage-grouse on the INL. There is potential for pygmy
rabbit burrows to be impacted should NRF location 6 be selected
for the New Facility Alternative. This would be a local impact and
not likely to adversely affect pygmy rabbits on the INL. NRF
location 3/4 is the preferred location.

Candidate Conservation Agreement

The NNPP is participating in establishing a Candidate Conservation
Agreement (CCA) between the DOE Idaho Operations Office and the
USFWS for the greater sage-grouse on the INL. When the CCA is
finalized, the NNPP would follow the conservation measures that
are applicable to the proposed project. The potential building
locations are next to the existing NRF facility and are in areas
that would be excluded from most conservation measures in the
proposed CCA.

Request for Concurrence

In accordance with section 7 of the ESA, please provide feedback
on the following NNPP determinations:

e A Biological Assessment or further section 7 consultation
pursuant to the Endangered Species Act of 1973 is not
required since there are no threatened or endangered species
or critical habitat present in the project area

¢ The proposed alternatives are not likely to adversely affect
the greater sage-grouse

¢ The proposed alternatives are not likely to adversely affect
the pygmy rabbit
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David Kampwerth NR:IB0O-12/215
U.S. Fish and Wildlife Service December 12, 2012

Please do not hesitate to contact me at 208-533-5969, if you have
any questions or comments or need additional information. Thank
you for your assistance,

Attachments:

Enclosure:

Sinc?rely. (
Jauazgun hﬂ-ﬂﬁkﬂ—-;j‘

C. M. Henvit, Acting Manager
Naval Reactors Idaho Branch Office

(I) Endangered, Threatened, Proposed, and Candidate
Species With Associated Proposed and Critical
Habitats in Idaho. U.S. Fish and Wildlife Service -
Idaho Fish and Wildlife Office.

www . fws .gov/idaho/species/IdahoSpeciesList.pdf.
Dated 09/06/2012, Downloaded 09/10/2012.

(II) Potential Disturbance Areas for Project
Alternatives

(1) GSS-NRF-148-r.1. Ecological Surveys to Support
the ECF Recapitalization Environmental Impact
Statement. Gonzales-Stoller Surveillance, LLC.
Idaho Falls, Idaho. September 2012
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United States Department of the Interior->
FISH AND WILDLIFE SERVICE
Eastern ldaho Field Office
4425 Burley D, Suite A
Chubbuck, Idaho 83202
Telephone {208) 237-6975
hitp:AdahoES fws, goy

C. M. Henvit JAN 72 2013
Acting Manager

Maval Reactors, Idaho Branch Office
Department of Energy

P.O. Box 2469

Idaho Falls, Idaho 8$3403-2469

Subject: Determination of Impact on Federally Listed Species and Their Designated
Critical Habitat for the Draft Environmental Impact Statement for the
Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling
at the Idaho National Laboratory, Butte County, Idaho (NR —1BO-12/215)

TAILS # 14420-2013-TA-D084

Dear Mr. Henvit:

This letter responds to the Department of Energy (DOE) office of Naval Reactors® request for
informal consultation in accordance with section 7 of the Endangered Species Act of 1973, as
amended (16 U.S.C. 1531 et seq.; [Act]). In a letter dated December 12, 2012, received by the
Fish and Wildlife Service (Service) on December 14, 2012, DOE requesied informal consultation
on the determination of impact to federally listed species from the recapitalization of
infrastructure supporting spent fuel handling at the Idaho National Laboratory (INL). Butte
County, Idaho. Ecological surveys of the project area accompanied vour letter.

The DOE is analyzing the impacts of (1) maintaining spent fuel handling capabilities at the
Expended Core Facility (ECF) at the Naval Reactors Facility (NRF), (2) overhauling spent fuel
handling capabilities at the ECF, or (3) constructing new spent fuel handling facilities at the
NRF. All alternatives would involve disturbance, including construction support areas,
occurring at or immediately adjacent to existing facilities.

The DOE determined that there are no federally listed plant or animal species, and no designated
critical habitat, in the proposed project area. The DOE requested concurrence with their
determination of no efTect to Ute ladies™ tresses (Spiranthese diluvialis), Canada lynx (Lynx
canadensiy), and grizzly bear (Ursus arctos horribilis). The regulations implementing section 7
of the Act do not require the Service to review or concur with no effect determinations.
However, the Service does appreciate being informed of the determination for these species.
Based on the proposed project location, ecological surveys of the area, and habitat requirements
for these species, the Service does not disagree with your determination.
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The DOE determined that there is no suitable habitat on the INL for the federal candidate species
whitebark pine (Pinus albicaulis), yellow-billed cuckoo (Coccyzus americanus), or North
American wolverine (Gulo gulo). The Act does not require consultation on candidate species.
However, the Service does appreciate being informed of the determination for these species.

Greater sage-grouse (Centrocercus urophasianus), a federal candidate species, are known to
occur on the INL. Ecological surveys conducted in the proposed project area found signs of
transitory use by greater sage-grouse. No leks or nesting areas were found within the proposed
project area; the nearest known lek occurs 4.5 km to the west.  The DOE requested concurrence
with their determination that the proposed alternatives are not likely to adversely affect greater
sage-grouse. However, the Act does not require consultation on candidate species. The Service
acknowledges your determination and appreciates being provided information on sage-grouse
habitat and use on the INL. Based on the proposed project location, and the results of ecological
surveys conducted in the area, the Service anticipates a minimal loss of sage-grouse habitat
resulting from implementation of the proposed alternatives.

The Service appreciates your efforts to establish a Candidate Conservation Agreement (CCA) for
the greater sage-grouse on the INL. Currently, only a draft CCA exists. The Service urges you
to continue your efforts to develop a final CCA that will benefit sage-grouse on the INL and
provide a greater degree of certainty on conservation measures applicable to existing INL
facilities.

In 2010, the Service concluded that the pygmy rabbit (Brachvlagus idahoensis) does not warrant
protection under the Act. Your letter states that because of conservation concerns for this
sagebrush obligate species, potential impacts to the pygmy rabbit will be addressed in the
environmental impact statement for the proposed project. The DOE requested concurrence with
their determination that the proposed alternatives are not likely to adversely affect the pygmy
rabbit. The regulations implementing section 7 of the Act do not require consultation on species
not listed under the Act. The Service acknowledges your determination and appreciates your
consideration of this species. Based on the proposed project location, and the results of
ecological surveys conducted in the area, the Service anticipates a minimal loss of pygmy rabbit
habitat resulting from implementation of the proposed alternatives.

Because the DOE determined that there is no effect to federally listed plant or animal species. or
designated critical habitat. consultation is not required at this time. Consultation may become
necessary in the future if your proposed action or area of impact is modified, or if a new species
is listed or critical habitat is designated that may be affected by the proposed action.
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If you have any questions regarding your responsibilities under section 7 of the Act, or require
further information, please contact Laura Berglund at (208) 237-6975 extension 114. Thank you
for your interest in the conservation of threatened and endangered species.

Sincerely,

K

David Kampwerth
Field Supervisor

ce: Service, Boise (Pyron)
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B.2 National Historic Preservation Act Consultation
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Department of Energy
Washington, DC 20585

| June 22, 2011

Ms. Susan Pengilly

Deputy State Historic Preseﬂvatlon Officer and Compliance
Coordinator '

Idaho State Historical Socidty

210 Main Street

Boise, ID 83702

SUBJECT: Draft Cultural Ra@ouzcn- Report for the Environmental
Impact Statement for the Recapitalization of Infrastructure
Supporting Naval Spent Nuclear Fuel Handling and Examination at
the Idaho National Laboratory

Dear Ms. Pengilly:

The Department of Energy (DOE) Naval Nuclear Propulsion Program
(NNPP') is seeking documented consultation wilh your office
regarding the Draft Cultural Resources Report for the Expended
Core Facility (ECF) Recapitalization Environmental Impact
Statement (EIS). The proposed project is the Recapitalization
of Infraslructure Supporting Naval Spent Nuclear Fuel Handling
and Examination at the Idaho National Laboratory (INL).

The Naval Nuclear Propulsion Program (NNPP) proposes to
recapitalize the intrastructure for transferring, preparing,
exramining, and packaging naval spent nuclear fuesl and ulher
irradiated materials. to ensure these capabhilities are
maintained for the vital NNPP mission of supporting the naval
nuclear-powered fleet. The ‘recapitalization is expected to be
carried out as two pLUjUCLSJ The first project would be the
Spent Fuel Handling Recapitalizatien Project; the second project
would be the Examination Recapitalization Project. The Spent
Fuel Handling Recapitalization Project would ensure that
interfaces and exchanges between handling and examination are
factored into detailed designs, to ensure that both prujecLs can
be carried out in an envlronmentally responsihle and cost
effective manner.
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The EIS will consider the environmental ettects related to
siting and construction of new facililies for both of the
Recapitalization Projects. |The NNPP will evaluate two siting
combinations in detail, along with a No-Action Alternative.

e Alternative 1 - Locate |the Spent Fuel Handling
Recapitalization Project and the Examination
Recapitalization Project at the Naval Reactors Facility
(NRF) at the INL. ‘

®* Alternative 2 - Locate |the Spent Fuel Handling
Recapitalization Project at the NRF and the Examination
Recapitalization Project at the Advanced Test Reactor
Complex at the INL. |

¢ No-Action Alternative - Overhaul the ECF. Overhauling
includes continuing tolrepair, maintain, refurbish, and
upgrade the ECF as necessary to provide the needed long-
term capabilities for transferring, examlining, preparing,
and packaging naval ap%nt nuclear fuel.

|

The locations for facility placement will be addressed in the
EIS. NNPP proposes to address impacts to environmental
resources, to include impacts on cultural resources, such as
historic, archaeological, add Native American culturally
important sites. |

The purpose of this letter ie to initiate communication with
your office. The Draft Culﬂural Resounrces Repnrt (attached)
provides the identified archaeological resources and the
approaches recommended to minimize impacts to them. The NNPP is
seeking feedback on any additional archaeological resources that
may be located in the project area.

As identified in the report,'additional targeted archaeological
reconnaissance is planned for some identified resources. The
NNPP would like to complete‘this reconnaissance in time to
incorporate the results into the Draft EIS. Therefore, the
reconnaissance is planned for this summer, approximately one
month after the transmittaliof this letter.

We intend to use the LIS prdccss to comply with Section 106 of
the National Historic P:eserhation Act of 1966. After assessing |
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information you provide, we will determine any additional
actions that are necessary to comply with the Section 106

consultation process. If you have any questions or comments, or
need additional information,!please contact Alan Denko at 202-
781-6214. '

Sincerely,

i&%@%

!Alan Denko
|

‘Naval Reactors

Attachment (I) INL/EXT—10—20%5O dated June 2011. Cultural
Resource Inve?tigations for Potential Naval
Reactors Spent Fuel Handling and Examination
Facilities at!the Idaho National Laboratory -

Draft.

cc: i
Carolyn Smith, Tribal DOE Proéramﬂﬂeritage Tribal Office
Brenda Pace, BEA Cultural Resource Management
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July 15,2011

Alan Denko
Naval Reactors
Washingten DC 203835

RE: Draft Cultural Resources Report for the Recapitalization of
Infrastructure Supporting Naval Spent Nuclear Fuel Handling and
Examination at the Idaho National Laboratory

Dear Mr. Denko:

Thank you for sending the draft report documenting preliminary
archaeological survey of the alternative locations for the proposed
Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fugl
Handling and Examination at the ldahe National Laboratory. We support
the recommendations for additional investigations as presented in the
report.

We look forward to receiving the other archaeological reports
associated with this project. If you have any questions, please feel free io
contact me at 208-334-1847, ext. 107.

Ségcerely,
Susan Pengilly

Deputy SHPQ and
Compliance Coardinator

Ce: Julie Williarns, Battelle
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DEPARTMENT OF ENERGY

MAVAL REACTORS
IDAHO BRANCH OFFICE
POST OFFICE BOX 2469

IDAHO FALLS, IDAHO 834032465

NR:IBO-13/067
April 30, 2013

Ms. Susan Pengilly

Deputy State Historic Preservation Officer and Compliance Coordinator
Idaho State Historical Society

210 Main Street

Boise, ID 83702

SUBJECT: CULTURAL RESOURCE INVESTIGATIONS FOR RECAPITALIZATION
OF INFRASTRUCTURE SUPPORTING NAVAL SPENT NUCLEAR FUEL
HANDLING AT THE NAVAL REACTORS FACILITY ON THE IDAHO
NATIONAL LABORATORY

Dear Ms. Pengilly,

The Department of Energy (DOE) Naval Nuclear Propulsion Program (NNPP) is
seeking documented consultation with your office regarding the cultural resource
investigations for the Recapitalization of Infrastructure Supporting Naval Spent Nuclear
Fuel Handling Environmental Impact Statement (EIS) in accordance with Section 106 of
the Historic Preservation Act.

Introduction and Project Description

The NNPP proposes to recapitalize the infrastructure for transferring, preparing,
examining, and packaging naval spent nuclear fuel and other irradiated materials, to
ensure these capabilities are maintained for the vital NNPP mission of supporting the
naval nuclear-powered fleet. The recapitalization will be carried out as two projects.

The NNPP was initially pursuing the two recapitalization projects in the same time
frame; however, since the initiation of the NEPA process, the project schedules have
changed such that planning for spent fuel handling recapitalization has progressed
further than planning for examination recapitalization. Preparing one EIS that includes
both recapitalization projects would require decisions about examination recapitalization
too early in the design process, prior to having sufficient information to fully analyze the
environmental impacts. Additionally, funding uncertainties have made the timing of
examination recapitalization speculative in nature. To ensure an EIS is completed in
support of the Navy's need for spent fuel handling recapitalization, it was necessary to
reduce the scope of the EIS to cover just that proposed action.
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The EIS will consider the environmental effects related to the proposed action. The
alternatives being evaluated have been revised to remove aspects related to
examination recapitalization and to address public comments received during initial EIS
scoping. The NNPP will evaluate a No Action Alternative, an Overhaul Alternative, and
a New Facility Alternative:

= No-Action Alternative — Maintain the spent fuel handling capabilities of the
Expended Core Facility (ECF) by continuing to use the current ECF infrastructure
while performing corrective maintenance and repairs necessary to keep the
infrastructure in good working order (i.e., actions sufficient to sustain the proper
functioning of structures, systems, and components).

e Overhaul Alternative — Overhaul the spent fuel handling capabilities of the ECF at
Naval Reactors Facility (NRF) by implementing major infrastructure and water
pool refurbishment projects while performing corrective maintenance and repair
actions as necessary.

+ New Facility Alternative — Construct and operate a new facility for spent fuel
handling capabilities at one of two potential locations at NRF on the Idaho
MNational Laboratory (INL).

The locations for facility placement will be addressed in the EIS.

Cultural Resource Surveys and Investigations

The NNPP proposes to address impacts to environmental resources including impacts
on cultural resources, such as historic, archaeological, and Native American culturally
important sites. To support the impact evaluation, the NNPP worked with the INL
Contractor, Battelle Energy Alliance (BEA) to conduct cultural resource surveys in the
potential areas of disturbance. Based on these surveys, additional investigations were
completed as applicable to make determinations about eligibility for listing on the
MNational Register of Historic Places. These surveys and additional investigations were
conducted in two phases based on changing project information. Over the course of the
investigations, tribal representatives from the Heritage Tribal Office (HeTO) toured all of
the archaeological sites scheduled for data recovery and provided valuable hands-on
assistance during mapping and test excavations.

In June 2011, the NNPP transmitted the first survey report and notified you of the plan
to do additional investigations. This letter transmits a second report including the
results of the second phase of surveys and all the additional investigations at the
potentially significant prehistoric sites located in areas potentially impacted by the
proposed action. As identified in the report, the purpose of the investigations was to
identify cultural resources and assess the eligibility of the archaeological sites for
nomination to the National Register by determining if additional buried cultural materials
were present and of any value to future research in the region.
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The attached report is marked Official Use Only to ensure that the NNPP does not
release or allow the release of any information pertaining to the exact location of any
archaeological sites to the public. The attached report shall be maintained in a manner
which prevents release to unauthorized individuals.

The survey area that encompasses the areas of potential effects associated with the
proposed action contains 51 archaeological resources - 21 prehistoric isolate locations,
two historic isolate locations, 22 prehistoric sites, two historic sites associated with Euro
American settlement, three historic resources associated with World War 1l and the
post-war period, and one modern rock cairn.

The isolate locations are unlikely to yield additional information and have been
evaluated as ineligible for nomination to the National Register (list is provided in Section
7.4 of the attached report). Seven sparse scatters of prehistoric artifacts that appear to
be restricted to a shallow surface zone are also evaluated as ineligible for nomination to
the National Register (see Section 7.4 of the attached report).

Seven prehistoric sites, the two historic sites representing Euro American settlement,
the two historic resources and a historic road associated with the Arco Naval Proving
Ground during World War Il and the post-war period, and the modern cairn exhibit some
potential for yielding additional information and were evaluated as potentially eligible for
nomination, pending additional data recovery and research (see Section 7.4 of the
attached report). These sites would be outside of the area of potential effect for the
proposed action and would be avoided during construction of the proposed project.

Test excavations reported in Section 7.2 of the attached report demonstrate that eight of
the prehistoric archaeological sites are unlikely to yield any additional information
beyond that which has been collected during the intensive data recovery reported and
the surveys that preceded this work. Further excavation is not merited and would not
contribute to the study of regional prehistory or INL-specific research domains. Based
on the testing results, all eight of the sites are evaluated as ineligible for nomination to
the National Register.

INL lands are included within the aboriginal homeland of the Shoshone-Bannock Tribes.
Although no Native American cultural resources have been specifically identified within
the areas potentially impacted by the proposed action, representatives from the
Shoshone-Bannock Tribes HeTO have indicated that prehistoric archaeological sites,
native plants and animals, water, and other natural landscape features across the INL
area continue to fill important roles in tribal heritage and ongoing cultural traditions. The
EIS will address these tribal concemns.

Conclusions from Cultural Resource Surveys and Investigations

The area of potential effect for cultural resources associated with the Overhaul
Alternative includes approximately 47 acres to the north and northeast of the existing
NRF perimeter. Proposed project developments are limited to a new security boundary
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system in this area. No archaeological resources are located in the Overhaul
Alternative area of potential effect. The archaeological investigations support a finding
of no effects to historic properties and no adverse impacts to known resources of
cultural significance for the Overhaul Alternative.

All of the archaeological resources identified within the New Facility Alternative Location
3/4 area of potential effect are evaluated as ineligible for nomination to the National
Register due to limited research potential and lack of integrity. These evaluations are
supported by test excavations completed at six of the identified archaeological sites.
The seventh archaeological site was not visible on the current landscape during recent
surveys and appears to have been originally restricted to a shallow surface zone that
has been subject to widespread changes as a result of erosion, freeze-thaw action,
bioturbation, and modern activities. The short segment of West Monument Road that
passes through the temporary disturbance area for the New Facility Alternative Location
3/4 is highly modified for current activities at NRF and is evaluated as ineligible for
nomination to the National Register. Unmodified segments of the road are well
preserved to the northeast of the temporary disturbance area of the proposed action.
The remaining resources are isolate locations that have been collected for permanent
curation and possible future study. The archaeological investigations support a finding
of no adverse effects to historic properties and no adverse impacts to any known
resources of cultural significance for the New Facility Alternative Location 3/4.

All of the archaeological resources identified within the New Facility Alternative Location
6 area of potential effect are evaluated as ineligible for nomination to the National
Register due to limited research potential and lack of integrity. These evaluations are
supported by test excavations completed at one of the identified archaeological sites.
The remaining resources are isolate locations that have been collected for permanent
curation and possible future study. The archaeological investigations support a finding
of no adverse effects to historic properties and no adverse impacts to known resources
of cultural significance for the New Facility Alternative Location 6.

Although direct impacts are unlikely, there is potential for undesirable indirect effects to
cultural resources that are located just outside the areas of potential effect. Since
project-related activity, levels are projected to increase significantly during construction
and the overall developed footprint of NRF would expand permanently, any
archaeological resources or natural resources of potential concern to the Shoshone-
Bannock Tribes or others located near the newly developed perimeter could be affected
indirectly due to the increased activity in these previously undeveloped areas. In
particular, artifacts may be subject to unauthorized collection or affected by off-road
vehicle use and other small ground disturbing activities that commonly occur around
developed areas.

Request for Concurrence

We request your concurrence with the conclusions from the cultural resource surveys
and investigations described above.
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Additionally, on the basis of the additional investigations, we request concurrence that
the eight prehistoric archeological sites discussed in Section 7.2 of the attached report
are unlikely to yield any additional information beyond that which has been collected
during intensive data recovery documented in the attached report and the surveys that
proceeded. Further excavation is not merited and would not contribute to the study of
regional prehistory or INL-specific research domains. On the basis of the additional
investigations, all eight of the sites are evaluated as ineligible for nomination to the
National Register.

Your response is requested by June 3, 2013. If you have any questions or comments
or need additional information, please do not hesitate to contact me at 208-533-5969.

Sincerely,
Unwszosphan M - Al

C. M. Henvit
Naval Reactors Idaho Branch Office

Enclosure (l) INL/LTD-12-27685 dated April 2013. Cultural Resource
Investigations for Recapitalization of Infrastructure Supporting
Naval Spent Nuclear Fuel Handling at the Naval Reactors Facility
on the Idaho National Laboratory.

Copy to:

The Honorable Nathan Small, Chairman, Fort Hall Business Council (w/o enclosure)
Ms. Carolyn Smith, Heritage Tribal Office (w/o enclosure)

Ms. Brenda Pace, BEA Cultural Resource Management (w/o enclosure)

W. Preacher, Tribal DOE Director (wfo enclosure)

R. L. Pence, DOE-ID (w/o enclosure)
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June 4, 2013

Mr. C. M. Henvit

Department of Energy

Mawval Reactors Idaho Branch Office
Post Office Box 2469

ldaho Falls, ID 83403-2496

RE; Cultural Resource Investigations for Recapitalization of Infrastructure Supporting
Maval Spent Nuclear Fuel Handling at the Naval Reactors Facility on the Idaho Mational
Laboratory.

Dear Mr. Henvit,

Thank you for your letter, cultural resources report and additional materials regarding
the proposed undertaking’s compliance with Section 106 of the National Historic
Preservation Act (36 CFR 800). We have reviewed the report prepared by the Idaho
Mational Laboratory Cultural Resource Management Office. They should be
commended for preparing a well written, organized, and clear report.

We concur with the recommendation of not eligible to the National Register of Historic
Places (National Register) for the following sites and isolates:

INL-09-04-01, INL-12-04-08, INL-95-32-07, |0BT 1038, 10BT942, 10BT%43,
10BT944, 1087945, 10BT946, 10BT947, 10BT948, 10BT949, 10BT964, INL-11-01-
02, INL-11-01-03, INL-12-04-07, INL-12-04-12, INL-91-12-01, INL-91-12-02, INL-
91-12-03, INL-95-52-06, INL-91-12-04, 10BT 1379, 10BT935, 10BT936, 10BT938,
10BT939, 10BTY965, INL-11-01-04, INL-12-04-01, INL-12-04-02, INL-12-04-03, INL-
12-04-04, ITNL-12-04-03, INL-12-04-09, INL-91-12-05

We concur that the National Register eligibilities of the following sites are undetermined
and agree that the prehistoric archaeological sites should be tested and that research
should be conducted on the historic sites and modern caim to determine eligibility:

IOBTO33, 10BT934, 10BT937, 10BT941, INL-11-01-01, INL-95-52-0%, INL-95-52-10,
10BT1037, 10BT951, INL-12-04-06

We do not concur with the recommendation that the following sites are not eligible for
the National Register. We recommend that these sites be tested to determine their

eligibilities:
10B8T940, 10BT950, INL-12-04-10, INL-12-04=11, INL-95-532-08§

We concur with the recommendation that the No Action Alternative will have “MNo
Adverse Effect” on Histaric Praperties if no new developments are proposed and no
major external structural changers or demolition of existing building or structures are
planned.
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We concur with the recommendation of “No Adverse Effect” to Historic Praperties for
the Overhaul Alternative or the New Facility Location Alternative (3/4 if the
“Recommendations for Additional Protective Measures” identified in Section 8.3 of the
cultural resource report are adopted (36 CFR 800.5.b).

We suggest that funding be provided to analyze the artifacts and cultural material collected
during the recordation and evaluation ofithe sites identified and evaluated during this
study. This analysis would provide valuable information on the cultural context of the area
and potentially aid in the development of an expedited process for evaluating the National
Register eligibilities of sites and potential project effects for future undertakings.

We appreciate your consulting with our office. We would appreciate an additional bound
copy of the cultural resources report for our library. Please double check the pagination
(resets on page 41) and insure page 97 is included. If you have any questions feel free to
contact me at 208-334-3847 x107 or ethan.morton@ishs.idaho.gov.

Sincerely,

Ethan Morton
Compliance Archaeclogist
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B.3 Tribal Government Consultation
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Department of Energy
Washington, DC 20585
|

June 22, 2011

The Honorable Nathan Small
Chairman Fort Hall Buesiness |[Council
Shoshone Bannock Tribes
P.0. Box 306

Fort Hall, ID 83203-0306

SUBJECT: Draft Cultural Rngources Report for the Environmental
Impact Statement for the Recapitalization of Infrastructure

Supperting Naval Spent Nuclear Fuel Handling and Examination at
the Idaho National Laboratory

Dear Chairman Small,

The Department of Energy (DOE) Naval Nuclear Propulsion Pragram
(NNPP) is seeking documented consultation with federally-
recognized Indian Tribes (“Tribes”) regarding the Draft Cultural
Resources Report for the Expended Core Facilily (ECF)
Recapitalization Environmenthl Impact Statement (ETS). The
proposed project is the Recapitalization of Infrastructure
Supporting Naval Spent Nuclear Fuel Handling and Examination at

the Idaho National Laborator& {INL) .

The Naval Nuclear Propulsion Program (NNPP) proposes to
recapitalize the infrastructure for transferring, preparing,
examining, and packaging naval spent nuclear fuel and other
irradiated materials, to ensure these capahilities are
maintained for the vital NNPP mission of supportlng the naval
nuclear-powered fleet. The recapltallzatlon is expected to be
carried out as twou prujecls.| The first project would be the
Spent Fuel Handling Recapitalization Project: the second project
would be the Examination Recapitalizatlon Project. The Spent
Fuel Handling Recapltallzatlon Project would ensure that
lnterfaces and exchanges between handling and examination are
factored into detailed designs, tec ensure that both projects can
be carried out in an environmentally responsible and cost
effective manner. '
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|
The EIS will consider the environmental effects related to
siting and construction of new facilities for both of the
Recapitalization Projects. The NNPP will evaluate two siting
combinations in detail, along with a No-Action Alternative.
|
®* Alternative 1 - Locate the spent Fuel Handling
Recapitalization Project and the Examinalion
Recapitalization Progect at the Naval Rcactors Facility
(NRF) at the INL. i
e Alternative 2 - Locate /the Spent Fuel Handling
Recapitalization Project at the NRF and the Examination

Recapitalization Project at the Advanced Test Reactor
Complex at the INL. |

¢ No-Action Alternative | Overhaul the ECF. Overhauling
includes continuing to 'repair, maintain, refurbish, and
upgrade the ECF as necessary to provide the needed long-
term capabilities for transferring, examining, preparing,
and packaging naval spent nuclear fuel.

The locations for facility placement will be addressed in the
EIS. NNPP proposcs to address impacts to environmental
resources, to include impacﬁs on cultural rescurces, such as
historic, archaeological, and Native American culturally
important sites.

|
The purpose of this letter is to initiate communication with the
Shoshone-Bannock Tribes. The Draft Cultural Resources Report
(attached) provides the identified archaeological resources and
the approaches recommended to minimize impacts to them. The
NNPP is seeking feedback on any additional Native American
cultural resources that may!be located in the project area.
As identified in the report, additional targeted archaeological
reconnaissance is planned fdz some identified resources. The
NNPP would like to complcteithis reconnaissance in time to
incorporate the results into the Draft EIS. Therefore, the
reconnaissance is planned for this summer, approximately one
month after the transmittal lof this letter. The exact dates of
these activities will be provided to the Shoshone-Bannock Tribes
through the INL Cultural Resource Management Office during
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regularly scheduled Culturaﬁ Resources Working Group (CRWG)
meetings, when project infofmation will be provided to tribal
representatives and invitations to participate in the additional
cultural resource investigations will be extended.

We intend to use the EIS prdcess to comply with Section 106 of
the National Historic Preservation Act of 1966. After assessing
information you provide, we jwill determine any additional
.actions that are necessary @o comply with the Section 106
consultation process. If you have any questions or comments, or
need additional informationJ please contact Alan Denko at 202-
781-6214. !

\
Alan Denko
Naval Reactors

$incerely,
i

Attachment (I) INL/EXT-10-20650 dated June 2011. Cultural
Resource Investigaticns for Potential Naval
Reactors Speqt Fuel Handling and Examination
Facilities at] the Idaho National Laboratory -

Draft. i

!

cc: [
Ms. Caroline Smith, Shoshone-Bannock Tribe Heritage Tribal

Office . !

Brenda Pace, BEA Cultural Resource Management
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DEPARTMENT OF ENERGY

MAVAL REACTORS
IDAHO BRANCH OFFICE
POST OFFICE BOX 2459

IDAHO FALLS, IDAHO 83403-24659

NR:IBO-13/068
April 30, 2013
The Honorable Nathan Small
Chairman Fort Hall Business Council
Shoshone-Bannock Tribes
P.0O. Box 306
Fort Hall, ID 83203-0306

SUBJECT: CULTURAL RESOURCE INVESTIGATIONS FOR THE
RECAPITALIZATION OF INFRASTRUCTURE SUPPORTING NAVAL
SPENT NUCLEAR FUEL HANDLING AT THE NAVAL REACTORS
FACILITY ON THE IDAHO NATIONAL LABORATORY

Dear Chairman Small,

The Department of Energy (DOE) Naval Nuclear Propulsion Program (NNPP) is
seeking documented consultation with the Shoshone-Bannock federally recognized
Indian Tribes (“Tribes") regarding the cultural resource investigations for the
Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling
Environmental Impact Statement (EIS).

Introduction and Project Description

The NNPP proposes to recapitalize the infrastructure for transferring, preparing,
examining, and packaging naval spent nuclear fuel and other irradiated materials, to
ensure these capabilities are maintained for the vital NNPP mission of supporting the
naval nuclear-powered fleet. The recapitalization will be carried out as two projects.

The NNPP was initially pursuing the two recapitalization projects in the same time
frame; however, since the initiation of the NEPA process, the project schedules have
changed such that planning for spent fuel handling recapitalization has progressed
further than planning for examination recapitalization. Preparing one EIS that includes
both recapitalization projects would require decisions about examination recapitalization
too early in the design process, prior to having sufficient information to fully analyze the
environmental impacts. Additionally, funding uncertainties have made the timing of
examination recapitalization speculative in nature. To ensure an EIS is completed in
support of the Navy's need for spent fuel handling recapitalization, it was necessary to
reduce the scope of the EIS to cover just that proposed action.
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Honorable Nathan Small, NR:1BO-13/068
Shoshone Bannock Tribes April 30, 2013
Page 2

The EIS will consider the environmental effects related to the proposed action. The
alternatives being evaluated have been revised to remove aspects related to
examination recapitalization and to address public comments received during initial EIS
scoping. The NNPP will evaluate a No Action Alternative, an Overhaul Alternative, and
a New Facility Alternative:

+ No-Action Alternative — Maintain the spent fuel handling capabilities of the
Expended Core Facility (ECF) by continuing to use the current ECF infrastructure
while performing corrective maintenance and repairs necessary to keep the
infrastructure in good working order (i.e., actions sufficient to sustain the proper
functioning of structures, systems, and components).

+ Overhaul Alternative — Overhaul the spent fuel handling capabilities of the ECF at
Maval Reactors Facility (NRF) by implementing major infrastructure and water
pool refurbishment projects while performing corrective maintenance and repair
actions as necessary.

« New Facility Alternative — Construct and operate a new facility for spent fuel
handling capabilities at one of two potential locations at NRF on the Idaho
Mational Laboratory (INL).

The locations for facility placement will be addressed in the EIS.
Cultural Resource Surveys and Investigations

The NNPP proposes to address impacts to environmental resources including impacts
on cultural resources, such as historic, archaeclogical, and Native American culturally
important sites. To support the impact evaluation, the NNPP worked with the INL
Contractor, Battelle Energy Alliance (BEA) to conduct cultural resource surveys in the
potential areas of disturbance. Based on these surveys, additional investigations were
completed as applicable to make determinations about eligibility for listing on the
National Register of Historic Places. These surveys and additional investigations were
conducted in two phases based on changing project information. Owver the course of the
investigations, tribal representatives from the Heritage Tribal Office (HeTO) toured all of
the archaeological sites scheduled for data recovery and provided valuable hands-on
assistance during mapping and test excavations.

In June 2011, the NNPP transmitted the first survey report and notified you of the plan
to do additional investigations. This letter transmits a second report including the
results of the second phase of surveys and all the additional investigations at the
potentially significant prehistoric sites located in areas potentially affected by the
proposed action. As identified in the report, the purpose of the investigations was to
identify cultural resources and assess the eligibility of the archaeological sites for
nomination to the National Register by determining if additional buried cultural materials
were present and of any value to future research in the region.
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Honorable Nathan Small, NR:IBO-13/068
Shoshone Bannock Tribes April 30, 2013
Fage 3

The attached report is marked Official Use Only to ensure that the NNPF does not
release or allow the release of any information pertaining to the exact location of any
archaeoclogical sites to the public. The attached report shall be maintained in a manner
which prevents release to unauthorized individuals.

The survey area that encompasses the areas of potential effects associated with the
proposed action contains 51 archaeological resources - 21 prehistoric isolate locations,
two historic isolate locations, 22 prehistoric sites, two historic sites associated with Euro
American settlement, three historic resources associated with World War |l and the
post-war period, and one modern rock cairn.

The isolate locations are unlikely to yield additional information and have been
evaluated as ineligible for nomination to the National Register (list is provided in Section
7.4 of the enclosed report). Seven sparse scatters of prehistoric artifacts that appear to
be restricted to a shallow surface zone are also evaluated as ineligible for nomination to
the National Register (see Section 7.4 of the enclosed report).

Seven prehistoric sites, the two historic sites representing Euro American settlement,
the two historic resources and a historic road associated with the Arco Naval Proving
Ground during World War Il and the post-war period, and the modern cairn exhibit some
potential for yielding additional information and were evaluated as potentially eligible for
nomination, pending additional data recovery and research (see Section 7.4 of the
enclosed report). These sites would be outside of the area of potential effect for the
proposed action and would be avoided during construction of the proposed project.

Test excavations reported in Section 7.2 of the enclosed report demonstrate that eight
of the prehistoric archaeological sites are unlikely to yield any additional information
beyond that which has been collected during the intensive data recovery reported and
the surveys that preceded this work. Further excavation is not merited and would not
contribute to the study of regional prehistory or INL-specific research domains. Based
on the testing results, all eight of the sites are evaluated as ineligible for nomination to
the National Register.

INL lands are included within the aboriginal homeland of the Shoshone-Bannock Tribes.
Although no Native American cultural resources have been specifically identified within
the areas potentially impacted by the proposed action, representatives from the
Shoshone-Bannock Tribes HeTO have indicated that prehistoric archaeological sites,
native plants and animals, water, and other natural landscape features across the INL
area continue to fill important roles in tribal heritage and ongoing cultural traditions. The
EIS will address these tribal concerns.

Conclusions from Cultural Resource Surveys and Investigations

The area of potential effect for cultural resources associated with the Overhaul
Alternative includes approximately 47 acres to the north and northeast of the existing
NRF perimeter. Proposed project developments are limited to a new security boundary
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Honorable Nathan Small, NR:IBO-13/068
Shoshone Bannock Tribes April 30, 2013
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system in this area. No archaeological resources are located in the Overhaul
Alternative area of potential effect. The archaeclogical investigations support a finding
of no effects to historic properties and no adverse impacts to known resources of
cultural significance for the Overhaul Alternative.

All of the archaeological resources identified within the New Facility Alternative Location
3/4 area of potential effect are evaluated as ineligible for nomination to the National
Register due to limited research potential and lack of integrity. These evaluations are
supported by test excavations completed at six of the identified archaeological sites.
The seventh archaeological site was not visible on the current landscape during recent
surveys and appears to have been originally restricted to a shallow surface zone that
has been subject to widespread changes as a result of erosion, freeze-thaw action,
bioturbation, and modern activities. The short segment of West Monument Road that
passes through the temporary disturbance area for the New Facility Alternative Location
3/4 is highly modified for current activities at NRF and is evaluated as ineligible for
nomination to the National Register. Unmodified segments of the road are well-
preserved to the northeast of the temporary disturbance area of the proposed action.
The remaining resources are isolate locations that have been collected for permanent
curation and possible future study. The archaeological investigations support a finding
of no adverse effects to historic properties and no adverse impacts to any known
resources of cultural significance for the New Facility Alternative Location 3/4.

All of the archaeological resources identified within the New Facility Alternative Location
6 area of potential effect are evaluated as ineligible for nomination to the National
Register due to limited research potential and lack of integrity. These evaluations are
supported by test excavations completed at one of the identified archaeological sites.
The remaining resources are isolate locations that have been collected for permanent
curation and possible future study. The archaeological investigations support a finding
of no adverse effects to historic properties and no adverse impacts to known resources
of cultural significance for the New Facility Alternative Location 6.

Although direct impacts are unlikely, there is potential for undesirable indirect effects to
cultural resources that are located just outside the areas of potential effect. Since
project-related activity, levels are projected to increase significantly during construction
and the overall developed footprint of NRF would expand permanently, any
archaeological resources or natural resources of potential concern to the Shoshone-
Bannock Tribes or others located near the newly developed perimeter could be affected
indirectly due to the increased activity in these previously undeveloped areas. In
particular, artifacts may be subject to unauthorized collection or impacted by off-road
vehicle use and other small ground disturbing activities that commonly occur around
developed areas.

Government-to-Government Consultation

MNaval Reactors Idaho Branch Office would like to hold a meeting with the Shoshone-
Bannock Tribes to discuss any additional information you may have about specific
Native American cultural resources and tribally important natural resources at NRF to
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Honorable Nathan Small, NR:IBO-13/068
Shoshone Bannock Tribes April 30, 2013
Page 5

ensure we adequately address impacts in the EIS. | will contact the Tribes by June 3,

2013 to schedule the meeting. After assessing the information the Tribes provide at the
meeting, we will determine any additional actions that are necessary to comply with the
government-to-government consultation process. Please do not hesitate to contact me
at 208-533-5969 if you have any questions or comments or need additional information.

Sincerely,
M}m My L Lwﬁ:.r

C. M. Henvit
MNaval Reactors Idaho Branch Office

Enclosure (I) INL/LTD-12-27685 dated April 2013. Cultural Resource
Investigations for Recapitalization of Infrastructure Supporting
Naval Spent Nuclear Fuel Handling at the Naval Reactors Facility
on the Idaho National Laboratory.

Copy to;

Ms. Carolyn Smith, Heritage Tribal Office {(w/o enclosure)

Ms. Susan Pengilly, Deputy State Historic Preservation Officer (w/o enclosure)
Ms. Brenda Pace, BEA Cultural Resource Management (w/o enclosure)

W. Preacher, Tribal DOE Director (w/o enclosure)

R. L. Pence, DOE-ID (w/o enclosure)
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DEPARTMENT OF ENERGY

MNAVAL REACTORS
IDAHO BRANCH QFFICE
POST OFFICE BOX 2469

IDAHD FALLS, IDAHO 83403-2489

NR:IBO-13/069
April 30, 2013

Ms. Carolyn Smith
Heritage Tribal Office
Shoshone-Bannock Tribes
P. O. Box 306

Fort Hall, ID 83203-0306

SUBJECT: CULTURAL RESOURCE INVESTIGATIONS FOR THE
RECAPITALIZATION OF INFRASTRUCTURE SUPPORTING NAVAL
SPENT NUCLEAR FUEL HANDLING AT THE NAVAL REACTORS
FACILITY ON THE IDAHO NATIONAL LABORATORY

Dear Ms. Smith,

The Department of Energy (DOE) Naval Nuclear Propulsion Program (NNPP) is
seeking documented consultation with the Shoshone-Bannock federally recognized
Indian Tribes (“Tribes") regarding the cultural resource investigations for the
Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling
Environmental Impact Statement (EIS).

Introduction and Project Description

The NNPP proposes to recapitalize the infrastructure for transferring, preparing,
examining, and packaging naval spent nuclear fuel and other irradiated materials, to
ensure these capabilities are maintained for the vital NNPP mission of supporting the
naval nuclear-powered fleet. The recapitalization will be carried out as two projects.

The NNPP was initially pursuing the two recapitalization projects in the same time
frame; however, since the initiation of the NEPA process, the project schedules have
changed such that planning for spent fuel handling recapitalization has progressed
further than planning for examination recapitalization. Preparing one EIS that includes
both recapitalization projects would require decisions about examination recapitalization
too early in the design process, prior to having sufficient information to fully analyze the
environmental impacts. Additionally, funding uncertainties have made the timing of
examination recapitalization speculative in nature. To ensure an EIS is completed in
support of the Navy's need for spent fuel handling recapitalization, it was necessary to
reduce the scope of the EIS to cover just that proposed action.
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The EIS will consider the environmental effects related to the proposed action. The
alternatives being evaluated have been revised to remove aspects related to
examination recapitalization and to address public comments received during initial EIS
scoping. The NNPP will evaluate a No Action Alternative, an Overhaul Alternative, and
a New Facility Alternative:

« No-Action Alternative — Maintain the spent fuel handling capabilities of the
Expended Core Facility (ECF) by continuing to use the current ECF infrastructure
while performing corrective maintenance and repairs necessary to keep the
infrastructure in good working order (i.e., actions sufficient to sustain the proper
functioning of structures, systems, and components).

s Overhaul Alternative — Overhaul the spent fuel handling capabilities of the ECF at
Naval Reactors Facility (NRF) by implementing major infrastructure and water
pool refurbishment projects while performing corrective maintenance and repair
actions as necessary.

»« MNew Facility Alternative — Construct and operate a new facility for spent fuel
handling capabilities at one of two potential locations at NRF on the Idaho
National Laboratory (INL).

The locations for facility placement will be addressed in the EIS.

Cultural Resource Surveys and Investigations

The NNPP proposes to address impacts to environmental resources including impacts
on cultural resources, such as historic, archaeological, and Native American culturally
important sites. To support the impact evaluation, the NNPP worked with the INL
Contractor, Battelle Energy Alliance (BEA) to conduct cultural resource surveys in the
potential areas of disturbance. Based on these surveys, additional investigations were
completed as applicable to make determinations about eligibility for listing on the
Mational Register of Historic Places. These surveys and additional investigations were
conducted in two phases based on changing project information. Over the course of the
investigations, tribal representatives from the Heritage Tribal Office (HeTO) toured all of
the archaeological sites scheduled for data recovery and provided valuable hands-on
assistance during mapping and test excavations.

In June 2011, the NNPP transmitted the first survey report and notified you of the plan
to do additional investigations. This letter transmits a second report including the
results of the second phase of surveys and all the additional investigations at the
potentially significant prehistoric sites located in areas potentially impacted by the
proposed action. As identified in the report, the purpose of the investigations was to
identify cultural resources and assess the eligibility of the archaeological sites for
nomination to the National Register by determining if additional buried cultural materials
were present and of any value to future research in the region.
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The attached report is marked Official Use Only to ensure that the NNPP does not
release or allow the release of any information pertaining to the exact location of any
archaeological sites to the public. The attached report shall be maintained in a manner
which prevents release to unauthorized individuals.

The survey area that encompasses the areas of potential effects associated with the
proposed action contains 51 archaeological resources - 21 prehistoric isolate locations,
two historic isolate locations, 22 prehistoric sites, two historic sites associated with Euro
American settlement, three historic resources associated with World War Il and the
post-war period, and one modern rock cairn.

The isolate locations are unlikely to yield additional information and have been
evaluated as ineligible for nomination to the National Register (list is provided in Section
7.4 of the enclosed report). Seven sparse scatters of prehistoric artifacts that appear to
be restricted to a shallow surface zone are also evaluated as ineligible for nomination to
the National Register (see Section 7.4 of the enclosed report).

Seven prehistoric sites, the two historic sites representing Euro American settlement,
the two historic resources and a historic road associated with the Arco Naval Proving
Ground during World War |l and the post-war period, and the modern cairn exhibit some
potential for yielding additional information and were evaluated as potentially eligible for
nomination, pending additional data recovery and research (see Section 7.4 of the
enclosed report). These sites would be outside of the area of potential effect for the
proposed action and would be avoided during construction of the proposed project.

Test excavations reported in Section 7.2 of the enclosed report demonstrate that eight
of the prehistoric archaeological sites are unlikely to yield any additional information
beyond that which has been collected during the intensive data recovery reported and
the surveys that preceded this work. Further excavation is not merited and wouid not
contribute to the study of regional prehistory or INL-specific research domains. On the
basis of the testing results, all eight of the sites are evaluated as ineligible for
nomination to the National Register.

INL lands are included within the aboriginal homeland of the Shoshone-Bannock Tribes.
Although no Native American cultural resources have been specifically identified within
the areas potentially impacted by the proposed action, representatives from the
Shoshone-Bannock Tribes HeTO have indicated that prehistoric archaeological sites,
native plants and animals, water, and other natural landscape features across the INL
area continue to fill important roles in tribal heritage and ongeoing cultural traditions. The
EIS will address these tribal concerns.

Conclusions from Cultural Resource Surveys and Investigations

The area of potential effect for cultural resources associated with the Overhaul
Alternative includes approximately 47 acres to the north and northeast of the existing
NRF perimeter. Proposed project developments are limited to a new security boundary
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system in this area. No archaeological resources are located in the Overhaul
Alternative area of potential effect. The archaeological investigations support a finding
of no effects to historic properties and no adverse impacts to known resources of
cultural significance for the Overhaul Alternative.

All of the archaeological resources identified within the New Facility Alternative Location
3/4 area of potential effect are evaluated as ineligible for nomination to the National
Register due to limited research potential and lack of integrity. These evaluations are
supported by test excavations completed at six of the identified archaeological sites.
The seventh archaeological site was not visible on the current landscape during recent
surveys and appears to have been criginally restricted to a shallow surface zone that
has been subject to widespread changes as a result of erosion, freeze-thaw action,
bicturbation, and modern activities. The short segment of West Monument Road that
passes through the temporary disturbance area for the New Facility Alternative Location
3/4 is highly modified for current activities at NRF and is evaluated as ineligible for
nomination to the National Register. Unmodified segments of the road are well
preserved to the northeast of the temporary disturbance area of the proposed action.
The remaining resources are isolate locations that have been collected for permanent
curation and possible future study. The archaeoclogical investigations support a finding
of no adverse effects to historic properties and no adverse impacts to any known
resources of cultural significance for the New Facility Alternative Location 3/4.

All of the archaeological resources identified within the New Facility Alternative Location
6 area of potential effect are evaluated as ineligible for nomination to the National
Register due to limited research potential and lack of integrity. These evaluations are
supported by test excavations completed at one of the identified archaeological sites.
The remaining resources are isolate locations that have been collected for permanent
curation and possible future study. The archaeological investigations support a finding
of no adverse effects to historic properties and no adverse impacts to known resources
of cultural significance for the New Facility Alternative Location 6.

Although direct impacts are unlikely, there is potential for undesirable indirect effects to
cultural resources that are located just outside the areas of potential effect. Since
project-related activity levels are projected to increase significantly during construction
and the overall developed footprint of NRF would expand permanently, any
archaeological resources or natural resources of potential concern to the Shoshone-
Bannock Tribes or others located near the newly developed perimeter could be affected
indirectly due to the increased activity in these previously undeveloped areas. In
particular, artifacts may be subject to unauthorized collection or impacted by off-road
vehicle use and other small ground disturbing activities that commonly occur around
developed areas.

Government-to-Government Consuitation

Maval Reactors Idaho Branch Office would like to hold a meeting with the Shoshone-
Bannock Tribes to discuss any additional information you may have about specific
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Native American cultural resources and tribally important natural resources at NRF to
ensure we adequately address impacts in the EIS. | will contact you by June 3, 2013 to
schedule the meeting. After assessing the information you provide at the meeting, we
will determine any additional actions that are necessary to comply with the government-
to-government consultation process. Please do not hesitate to contact me at 208-533-
5969 if you have any questions or comments or need additional information.

Sincerely,

Mnm% M;'-—i\-__..-::j'_

C. M. Henvit
MNaval Reactors ldaho Branch Office

Enclosure (1) INL/LTD-12-27685 dated April 2013. Cultural Resource
Investigations for Recapitalization of Infrastructure Supporting
Maval Spent Muclear Fuel Handling at the Naval Reactors Facility
on the Idaho National Laboratory.

Copy to:

The{innomble Nathan Small, Chairman, Fort Hall Business Council (w/o enclosure)
Ms. Susan Pengilly, Deputy State Historic Preservation Officer (w/o enclosure)

Ms. Brenda Pace, BEA Cultural Resource Management (w/o enclosure)

W. Preacher, Tribal DOE Director (w/o enclosure)

R. L. Pence, DOE-ID (w/o enclosure)
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DEPARTMENT OF ENERGY

MAVAL REACTORS
IDAHO BRANCH OFFICE
POST OFFICE BOX 2468

IDAHO FALLS, IDAHO 834032459

NR:IBO-14/006
June 9, 2014

The Honorable Nathan Small
Chairman Fort Hall Business Council
Shoshone-Bannock Tribes

P.Q. Box 306

Fort Hall, 1D 83203-0306

SUBJECT: CULTURAL RESOURCE INVESTIGATIONS FOR THE
RECAPITALIZATION OF INFRASTRUCTURE SUPPORTING NAVAL
SPENT NUCLEAR FUEL HANDLING AT THE NAVAL REACTORS
FACILITY ON THE IDAHO NATIONAL LABORATORY

Dear Chairman Small,

On Wednesday, October 2, 2013, | met with you and other members of the Fort Hall
Business Council. The purpose of the meeting was to consult with the Shoshone-
Bannock federally recognized Indian Tribes regarding cultural resource investigations
for the Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling
Environmental Impact Statement {EIS). A summary of the background and discussion
is provided in enclosure 1.

During technical consultation with the Shoshone-Bannock Heritage Tribal Office, the
MNaval Nuclear Propulsion Program (NNPP) agreed that the New Facility Alternative
proposed in the EIS would have small unavoidable impacts to Native American cultural
resources and committed to document the impact in the Draft EIS. The NNPP would
like to obtain FHBC's endorsement of the conclusions reached by the Shoshone-
Bannock Heritage Tribal Office and agreement that government-to-government
consultation is complete.

As agreed to with the Fort Hall Business Council, the following NNPP actions will be
tracked to completion:

1. For the New Facility Alternative, the NNPP will implement the additional
protective measures, identified in Section 8.3 of the 2013 Cultural Resources
Investigations Report, including conducting cultural resource sensitivity training for
personnel to discourage unauthorized artifact collection, off-road vehicle use, and other
activities that may affect cultural resources.
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The Honorable Nathan Small, MNR:IBO-14/006
Shoshone-Bannock Tribes June 9, 2014
Page 2

2. The NNPP will work with DOE-ID to reach a collaborative means to satisfy
NNPP's commitment to set up a path forward or means to prepare or train successors
to staff the Tribal Department of Energy Office. NNPP proposes to set a follow on
meeting with the Fort Hall Business Council to discuss alternative options to do this.

Please do not hesitate to contact me at 208-533-5969 if you have any questions or

comments.
Sincerely,
U«r:mmfl‘ua "L ﬂw
C. M. Henvit
Naval Reactors Idaho Branch Office
Enclosure (1) Meeting Minutes from October 2, 2013 meeting with the Fort Hall
Business Council, “Cultural Resource Investigations for
Recapitalization of Infrastructure Supporting Naval Spent Nuclear
Fuel Handling at the Naval Reactors Facility on the Idaho National
Laboratory”
Copy to:

Ms. Carolyn Smith, Heritage Tribal Office

Mr. Willie Preacher, Tribal DOE Director

Ms. Brenda Pace, BEA Cultural Resource Management
R. B. Provencher, DOE-ID

R. V. Furstenau, DOE-ID

J. R. Cooper, DOE-ID

R. L. Pence, DOE-ID
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Cultural Resource Investigations for Recapitalization of Infrastructure Supporting Naval
Spent Nuclear Fuel Handling at the Naval Reactors Facility on the Idaho National
Laboratory
Shoshone-Bannock Fort Hall Business Council
Wednesday, October 2, 2013
9:00 am.

Purpose

To document consultation with the Shoshone-Bannock federally recognized Indian
Tribes regarding cultural resource investigations for the Recapitalization of
Infrastructure Supporting Naval Spent Nuclear Fuel Handling Environmental impact
Statement (EIS).

Background

The Maval Nuclear Propulsion Program (NNPP) is responsible for all aspects of U.S.
Navy nuclear power and propulsion. These responsibilities include design,
maintenance, and safe operation of nuclear propulsion systems throughout their
operational life cycles. A crucial component of this mission, naval spent nuclear fuel
handling, occurs at the end of a nuclear propulsion system's useful life. After the naval
spent nuclear fuel has been removed from an aircraft carrier or submarine, NNPP spent
fuel handling includes the subsequent transfer, preparation, and packaging required for
dry storage.

Since 1957, naval spent nuclear fuel removed from naval reactors at shipyards or
prototype and training sites has been transported via rail in specially designed shipping
containers to the Naval Reactors Facility (NRF) at the Idaho National Laboratory (INL}).
The shipping containers are staged on rail sidings located inside the developed area of
MRF, then transferred to the Expended Core Facility (ECF). Access to the ECF for
these large shipping containers is provided by large roll-up doors. The naval spent
nuclear fuel is removed from the shipping containers and placed into a water pool at the
ECF, where it is stored in temporary storage ports.

Proposed Action

The NNPP is proposing to recapitalize the current naval spent nuclear fuel handling
capabilities provided by ECF. Action is needed because the ECF infrastructure as
currently configured cannot support the use of the new M-290 shipping containers. M-
290 shipping containers will be used instead of M-140 shipping containers for aircraft
carrier fuel. The use of the new M-280 shipping containers will eliminate disassembly
work at the shipyards resulting in the shipment of longer naval spent nuclear fuel to
ECF. M-290 shipping containers cannot be unloaded into ECF without major
infrastructure changes.

B-49



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

Enclosure 1 to NR:IBO-14/006

Additionally, the ECF infrastructure is reaching the end of its useful life. The
maintenance and repair burden necessary to maintain ECF for long-term operation is
increasing. Age-related deterioration of structures, systems, and components and
outdated infrastructure designs present a challenge to the continuity of ongoing ECF
spent fuel handling operations.

Safe and environmentally responsible naval spent nuclear fuel handling capabilities are
required until as least 2060. Based on the life-cycle of current and new designs and
planned construction of aircraft carriers and submarines, the ability to perform naval
spent nuclear fuel handling will be required into the foreseeable future, For example,
next-generation aircraft carriers have a ship life of approximately 50 years and the next
scheduled aircraft carrier delivery is 2015.

Alternatives

The No Action Alternative would result in the continued use of the current ECF
infrastructure and would include performing corrective maintenance and repairs as
needed to keep the infrastructure in safe working order. Under the No Action
Alternative, the NNPP would sustain the proper functioning of structures, systems, and
components, however, the No Action Alternative does not provide the needed long-term
capabilities for transferring, preparing, and packaging naval spent nuclear fuel.

The COverhaul Alternative would result in the recapitalization of the naval spent nuclear
fuel handling capabilities of the ECF by overhauling the ECF with major infrastructure
and water pool refurbishment projects. The Overhaul Alternative would provide the
needed long-term capabilities for transferring, preparing, and packaging naval spent
nuclear fuel.

Under the New Facility Alternative, the NNPP would construct and operate a new facility
for naval spent nuclear fuel handling capabilities at one of two potential locations at
MRF. Some additional areas (e.g., laydown, batch plant, craft parking, stockpile) would
only be temporarily disturbed and would be revegetated with native species.

Cultural Resource Investigations

Cultural resource investigations were completed by INL's Cultural Resource
Management Office. The surveys and investigations were completed between 2011
and 2013. Brenda Pace was the principal investigator and she directed the field work,
analyses, and report preparation.

The Shoshone-Bannock Tribe's Heritage Tribal Office (LaRae Bill, Romelia Martinez,
and Carolyn Smith) provided assistance during the field work conducted by the INL
Cultural Resource Management Office. The Heritage Tribal Office was comfortable with
the NMNPP choice to use Brenda Pace to conduct the investigations because they are
familiar with her and her team.

B-50



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

Enclosure 1 to NR:IBO-14/006

The 2011 Cultural Resource Survey Report was transmitted to the Fort Hall Business
Council on June 22, 2011. The cultural resource surveys that were conducted at NRF
in 2011 were documented in this report. The report recommendation was to conduct
test excavations on the cultural resource sites that could be potentially eligible for the
Naticnal Register of Historic Places to determine eligibility.

The 2013 Cultural Resource Investigations Report is based on additional survey work
and test excavations that were conducted by the INL Cultural Resource Management
Office. NNPP transmitted the report to the Fort Hall Business Council, the Heritage
Tribal Office, and the State Historic Preservation Office on April 30, 2013,

There were no archaeoclogical resources located in the Overhaul Alternative disturbance
area. The investigations support a finding of no adverse effects to historic properties
and a finding of no adverse impacts to known resources of cultural significance.

The survey area that encompasses the two potential disturbance areas of the New
Facility Alternative contains 51 archaeoclogical resources. These resources include: 21
prehistoric isolate locations; 2 historic isolate locations; 22 prehistoric sites; 2 historic
sites associated with Euro American settlement; 3 historic resources associated with
World War Il and the post-war period: and 1 modern rock cairn. The investigations
support a finding of no adverse effects to historic properties and a finding of no adverse
impacts to known resources of cultural significance.

State Historic Preservation Officer (SHPQ) Response

NMNPP received a rasponse to the Cultural Resource Investigations report from the
Idaho State Historic Preservation Officer (SHPQ) on June 4, 2013, The response from
the SHPO included concurrence on the NNPP finding of no adverse effect to historic
properties and no adverse impacts to any known resources of cultural significance for
the No Action Alternative. The SHPO also concurred on the finding of no adverse effect
to historic properties and no adverse impacts to any known resources of cultural
significance for the Overhaul Alternative and the New Fagcility Alternative if the
recommendations for additional protective measures, identified in Section 8.3 of the
2013 Cultural Resources Investigations Report are adopted. Specifics of these
recommendations were discussed, including the details regarding the recommendation
to minimize disturbance to plant species important to the Shoshone-Bannock Tribes by
implementation of good housekeeping practices, and/or revegetation of disturbed areas
with native plant species, and the possible implementation of seasonal and time of day
restrictions on ground disturbance to minimize disturbance to wildlife species.

The NNPP is planning to revegetate disturbed areas with native plant species. The
NNPP is also planning to implement good housekeeping practices during construction,
The NNPP discussed the need for seasonal and time-of-day restrictions on ground
disturbance. These restrictions would only be implemented to protect the greater sage-
grouse. The NNPP considers the Candidate Conservation Agreement (CCA) being
developed by DOE-ID with the USFWS to be the appropriate document to follow
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regarding the protection of the greater sage-grouse. The CCA, as currently written,
would not require seasonal or time-of-day restrictions on ground disturbance for the
proposed action because the disturbances are not within 1 kilometer of a breeding
habitat or lek. Therefore, the NNPP does not plan to implement any seasonal or time-
of-day restrictions on ground disturbance.

Hentage Tribal Office Response

The NNPP met with members of the Director, Tribal Department of Energy Program
{Willie Preacher) and the Heritage Tribal Office Cultural Resources Coordinator
(Carolyn Smith) on Thursday, June 13, 2013 to identify and assess Native American
cultural resources and concerns. The meeting participants discussed the historical
record described in the INL Cultural Resources Management Plan, which supports the
conclusion that the INL site, including the proposed disturbance areas, is located within
a large original territory of the Shoshone-Bannock people and archaeological and other
cultural resources that reflect the importance of the area to the Tribes are located there.
NNPP agreed that the proposed recapitalization of infrastructure supporting naval spent
nuclear fuel handling at NRF on INL would have small unavoidable impacts to Native
American cultural resources (small archaeological sites and ecological resources)
identified in the survey areas for the New Facility Alternative, and agreed to document
the impact in the Draft EIS. Willie Preacher and Carolyn Smith indicated their general
support for the project. The discussion, agreements and actions were documented in
meeting minutes signed by Chairman Small, Willie Preacher, Carolyn Smith and NNPP
{Christopher Henvit).

Discussion

When discussing the current state of the ECF infrastructure and the significant
maintenance that is currently required, the Fort Hall Business Council asked if the water
pool at ECF was cracked and whether the water pool was leaking to the

environment. NNPP responded that similar to other INL sites, NRF periodically samples
groundwater to assess the affect of NRF operations on human health and the
environment and provides the sample results to the Environmental Protection Agency
and the Idaho Department of Environmental Quality in accordance with a Federal
Facility Agreement/Consent Order. The sample results continue to demonstrate that
operations at NRF are protective of human health and the environment. In addition,
NRF closely compares water additions to the water pool with known evaporation rates
to provide an indicator for detecting a leak to the environment between sampling events.

The concerns regarding the aging infrastructure that were discussed during the meeting
highlight why the NNPP wants to recapitalize the facility. The maintenance will continue
to be costly if the NNPP continues to use a facility that is over 50 years old.

During the discussion of the work that is done at ECF, it was mentioned that Carolyn

Smith of the Heritage Tribal Office and Willie Preacher, Tribal DOE Program Director
were able to tour the facility to gain a better understanding of the operations conducted
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in ECF. These tours were conducted on September 13, 2013. The Fort Hall Business
Council also expressed interest in a tour of the facility. Naval Reactors, Idaho Branch
Office will work with the Fort Hall Business Council if they would like to schedule an
unclassified tour of ECF.

During the discussion of the M-290 shipping containers, the Fort Hall Business Council
asked if the bigger M-290 shipping containers meant that more high level waste will be
shipped into Idaho. A clarification was provided that the naval spent nuclear fuel being
shipped to ldaho is only from the Navy and only from aircraft carriers and submarines,
there is no commercial fuel being shipped with it. In addition, the Navy has a limit on
the amount of spent fuel that can be shipped that is based on the agreements with the
State of Idaho and the Shoshone-Bannock Tribes. The amounts of spent fuel planned
to be shipped are consistent with these agreements.

The Fort Hall Business Council also asked if the M-280 shipping containers would have
more naval spent nuclear fuel since it is a bigger container. The Fort Hall Business
Council had concerns that the consequences of an accident would elevate since the M-
290 shipping containers are bigger than the M-140 shipping containers, The
clarification was provided that the bigger M-290 shipping containers would not contain
more naval spent nuclear fuel. Rather, the shipping container would transport aircraft
carrier spent nuclear fuel assemblies without prior disassembly. In addition, naval spent
nuclear fuel is always sealed within the container, which prevents radioactive
contamination from entering the environment. Shielding from radiation allows workers to
be stationed in close proximity while performing naval spent fuel handling operations.
There are controls in place to ensure that the work performed during these operations is
in accordance with the procedures. The Fort Hall Business Council inquired about who
handles these operations at ECF. Bechtel Marine Propulsion Corporation {(BMPC),
Maval Reactor's Prime Contractor handles the operations at ECF, and the BMPC
workforce is highly trained and skilled for these operations.

During the discussion of the M-290 shipping containers, the Fort Hall Business Council
asked why the NNPP is using the M-290 shipping containers and inquired about the
timeframe of a geological repository. The NNPP plans to use the M-290 for two
purposes. The first purpose is to transport naval spent nuclear fuel from aircraft carriers
without prior disassembly of the non-fuel structural components from the naval spent
nuclear fuel assemblies. Elimination of this disassembly operation at the shipyard
results in more efficient shipyard defueling and refueling operations, which are
necessary to meet the current refueling schedules for the fleet in support of national
defense. M-290 shipping containers would also be used to ship canisters of processed
naval spent nuclear fuel to an interim storage facility or a geological repository. The
current timeframe projected for a repository to be available if Yucca Mountain is not
licensed is 2048

The Fort Hall Business Council asked where the M-290 shipping containers would go if

the No Action Alternative was selected. The No Action Alternative does not meet
NNFPP’s need because it would not provide the infrastructure necessary to support the
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naval nuclear reactor defueling and refueling schedules required to meet the operational
needs of the U.S. Navy. Additionally, the No Action Alternative does not meet the
NNPF’'s need because the ECF infrastructure as currently configured cannot support
use of the new M-290 shipping containers and the ECF infrastructure is reaching the
end of its useful life. For added clarity, the National Environment Policy Act which
governs the preparation of environmental impact statements requires the government to
define and analyze a No Action Alternative to look at the impacts of doing nothing. The
real choice here is building a new up-to-date facility or refurbishing and maintaining the
existing facility.

During the discussion, the Fort Hall Business Council questioned what the "CSRF" was.
CSRF stands for the Cask Shipping and Receiving Facility and it will support the use of
the new, longer M-290 shipping containers. The CSRF will unload canisters of
unprocessed fuel from the M-290 shipping containers, load canisters of processed naval
spent nuclear fuel into the M-290 shipping containers, and prepare the M-280 shipping
containers for return empty to a shipyard or for shipment to an interim storage facility or
a geologic repository. The CSRF is currently being constructed to the east of ECF.
CSRF construction was covered in the Addendum to the Environmental Assessment for
the Use of a More Efficient Shipping Container System for Spent Nuclear Fuel from
MNaval Aircraft Carriers, dated October 2009. The Addendum to the Environmental
Assessment was sent to the Shoshone-Bannock Tribes.

During discussion of the New Facility Alternative, the Fort Hall Business Council asked
who will decide where the proposed facility would go. The Environmental Impact
Statement (EIS) is a detailed environmental analysis for the proposed action that will
assist in decision-making and will describe the positive and negative environmental
effects of the proposed action and alternatives. The EIS shows the NNPP what the
impacts will be. The NNPP ultimately decides where the facility will go. The EIS
process allows all the affected parties the opportunity to provide input for NNPP
consideration before that decision is made.

The Fort Hall Business Council asked what would happen to the proposed facility if
there were an earthquake. Several accident scenarios are analyzed in the EIS,
including a beyond design basis event, like an extremely large earthquake. The
proposed facility water pool would be designed to high seismic standards to retain water
in the event of a design basis earthquake.

During the discussion of the cultural resource investigations, the Fort Hall Business
Council asked what happens to the sites that are not in the proposed disturbance areas,
If the sites would not be disturbed, the INL Cultural Resources Management team did
not dig in these areas during the investigations. The Business Council also asked if
there are possible campsites. The INL Cultural Resources Management representative
clarified that most of the sites in the survey area are very small and are representative
of hunting activities; the campsites that have been found on INL are closer to the river.
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The Fort Hall Business Council inquired if the NNPP consults with the neighboring
communities regarding the proposed facility. In addition to the public meetings already
held to receive input on the scope of the EIS, the NNPP plans to hold public meetings to
allow the public to submit comments on the Draft EIS. In addition, the Draft EIS will be
sent to state and local stakeholders and will be made available for the public to give
them the opportunity to provide feedback.

The Fort Hall Business Council expressed their concern regarding cultural sites at the
INL. The Business Council would like for the NRF employees and the construction
workforce to receive training on the importance of the cultural history at INL. There are
limited cultural resources at INL because many have been collected previously or
destroyed.

Action: The NNPP will include cultural resource sensitivity training for NRF
personnel as part of an all hands annual environmental training to discourage
unauthorized artifact collection, off-road vehicle use, and other activities that may
impact cultural resources.

In addition, if cultural resources were identified during construction, the construction
contractor would implement a Stop Work Procedure o guide the assessment and
protection of any unanticipated discoveries of cultural materials during ground disturbing
activities in accordance with the INL Cultural Resources Management Plan. Upon
discovery of a resource, the following steps would be taken: 1) Stop work in the area the
resource is found; 2) Immediately Call the INL Cultural Resources Management
Archaeologist and Naval Reactors; 3) Maintain a 30 to 50 meter buffer around the
artifact discovered (work can continue outside of the buffer); 4) Cultural Resources
Management office will evaluate the significance of the resource and provide a
protection plan or initiate the Native American Graves Protection and Repatriation Act
within 2 working days of discovery (the Cultural Resource Management office's current
practice is to evaluate the resource within 24 hours); 5) Naval Reactors would notify
interested parties (to include the SHPO and the Shoshone-Bannock Tribes) and invite
these interested parties to participate in the activities associated with the discovery.

The Fort Hall Business Council made a suggestion that a “kiosk” may be displayed at
NRF to reinforce the cultural importance and history of the INL. Employees at NRF as
well as construction workers for the proposed facility would be able to access the kiosk
to learn about the cultural history of the area. The NNPP believes that including cultural
resource sensitivity training for NRF personnel as part of annual environmental training
to reinforce the cultural importance and of the INL would be more effective than a kiosk
that not all employees may look at. Construction workers for the proposed new facility
would receive cultural resource sensitivity training that would include the Stop Work
Procedure that is discussed above.

The Fort Hall Business Council expressed that they rely heavily on the expertise of their

staff, to include the Heritage Tribal Office and the Director of the Tribal Department of
Energy Program. The Business Council recognized that the staff provided the NNPP

B-55



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

Enclosure 1 to NR:IBO-14/006

with valuable information and guidance in this process. The Business Council
discussed their concerns about filling these positions in the future and would like the
NNPP to provide two scholarships in the amount of $2000 each to members of the
Shoshone-Bannock Tribes. The Business Council expressed that these scholarships
would help fill positions and ensure that the staff is fully committed to the interest of the
Shoshone-Bannock Tribes.

The NNPP notes the United States Department of Energy funds the Tribal Department
of Energy Office through a cooperative agreement with the Shoshone-Bannock Tribes.
The NNPP has discussed the Business Council request to provide scholarships to train
replacement staff with the Department of Energy Idaho Operations Office (DOE-ID) who
agreed to work with the NNPP to assist the Tribes in developing a succession planning
program within existing budget constraints.

Action: NNPP proposes to set a follow on meeting with the Fort Hall Business
Council to discuss alternative options 1o train replacement staff for the Tribal
Department of Energy Office.
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Final Meeting Minutes
Cultural Resource Investigations for Recapitalization of Infrastructure Supporting Naval Spent Nuclear
Fuel Handling at the Naval Reaclors Facility on the Ildaho Mational Laboratory
Shoshone-Bannock Heritage Tribal Office
Thursday, June 13, 2013

8:30 a.m.

Participants:
Battelle Energy Alliance / INL Cultural

Mr. Christopher Hervit Resources Management
Mr. Steve Mathis Ms. Brenda Pace, Principal Investigator
hh Lm rnrmnd Enwmnmal Impnnt Mr. Willie Preacher
Statement (EIS) Manager Ms. Carolyn Smith
Ms. Christina Yakunich, Cultural Resources Ms. Romelia Martinez
Lead
Purposa:

Discuss cultural resource investigations performed to support the Draft EIS being prepared for the
Recapitalization of Infrastructure Supporing Naval Spent Nuclear Fuel Handling at the Naval
Reactors Facility on the ldaho National Laboratory. Determine the significance of the resources to the
Shoshone-Bannock Tribes and obtain the Tribes support for the recapitalization project.

During the meeting, a set of powerpoint slides were reviewed. These powerpoini slides are provided
in Enclosure 1. A summary of the background, discussion, agreements, and actions is provided
below.

Background

The Naval Nuclear Propulsion Program (MNPP) is responsible for all aspects of U.S. Navy nuclear
power and propulsion. These responsibilities include design, maintenance, and safe operation of
nuclear propulsion systems throughout thair oparational life cycles. A crucial compaonent of this
mission, naval spent nuclear fuel handling, occurs at the end of a nuclear propulsion system's useful
life. After the naval spent nuclear fuel has bean removed from an aircraft carmer or submaring, NNPP
spant fuel handling includes the subsequent transfer, preparation, and packaging required for dry
storage.

Since 1857, naval spent nuclear fuel remowved from naval reactors at shipyards or prototype and
training sites has been transferred from ships or prototype sites in specially designed shipping
containers and transported to at the Naval Reactors Facility (NRF) at the Idaho National Laboratory
(INL) via rail. The shipping containers are staged on rail sidings located inside the developed area of
NRF, then transferred to Expended Core Facility (ECF). Access to ECF for these large shipping
containers is provided by large roll-up doors. The naval spent nuclear fuel is removed from the
shipping containers and placed into a water pool at the ECF, where it is stored in temporary storage
ports.
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Figure 1: Current ECF and Major Spent Fuel Handling Support Facilities at NRF

Proposed Action

The NNPP is proposing fo recapitalize the current naval spent nuclear fuel handling capabilities
provided by ECF. The proposed action is needed because the ECF infrastructure as currently

configured cannot support the use of the new M-290 shipping containers. M-290 shipping containers
will be used instead of M-140 shipping containers for aircraft carrier fuel. The use of the new M-290
shipping containers will eliminate disassembly work al the shipyards resulting in the shipment of
longer naval spent nuclear fuel. ECF cannot currently unload the M-290 shipping containers without
major infrastructure changes

The ECF infrastructure is reaching the end of its useful life without significant upgrades. Tha NNPP
has identified that the maintenance and repair burden necessary to sustain ECF as a viable resource
for long-term operation is increasing. Age-related detericration of structures, systems, and
components and outdated infrastruciure designs present a challenge to the continuity of ongoing ECF
spent fuel handling operations.

Safe and environmentally responsible naval spent nuclear fuel handling capabilities are required until
as least 2080, Based on the life-cycle of current and new designs and planned construction of aircraft
carmers and submarnes, the ability to perform naval spent nuclear fuel handling will be required into
the foreseeable future. For example, next-generation aircraft carriers have a ship life of approximately
50 years and the next scheduled aircraft carrier is 2015,
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The Mo Action Altemnative would maintain the naval spent nuclear fuel handling capabilities of ECF by
continuing to use the cument ECF infrastructure and performing corrective maintenance and repairs
necessary to keep the infrastructure in safe working order. Under the No Action Alternative, the
NNPP would sustain the proper functioning of structures, systems, and components; however, the No
Action Alternative does not provide the needed long-term capabilities for transferring, preparing, and
packaging naval spant nuclear fuel. There would be no land disturbance under the No Action
Altemative due to no new construction areas; therefore, there would be no impact to cultural
resources.

The Overhaul Alternative would recapitalize the naval spent nuclear fuel handling capabilities of the
ECF by overhauling the ECF with major refurbishment projects for the ECF infrastructure and the ECF
water pool. The Overhaul Alternative provides the needed long-term capabilities for transferring,
preparing, and packaging naval spent nuclear fuel.

Under the New Facility Alternative, the NNPP would construct and operate a new facility for naval
spent nuclear fuel handling capabilities at one of two potential locations at NRF on the INL. Location
3/4 is the preferred location because it is in closer proximity to existing facilities. Skide 10 shows the

disturbance areas for the New Facility Alternative at Location 34, Some areas (e.g.,
laydown, batch plant, craft parking, stockpile) would only be temporarily disturbed and would be
revegetated with native species. Location 6 does not have existing facility assats available for
incorporation into the new facility. Slide 11 shows the proposed disturbance areas for the New
Facility Alternative at Location 6. Some areas (e.g., laydown, batch plant, craft parking, stockpile)
would only be temporarily disturbed and would be revegetated with native species.

Cultural resource investigations were completed by INL's Cultural Resource Management Office. The
surveys and investigations were completed between 2011 and 2013. Brenda Pace was the principal
investigator and she directed field work, analyses, and report preparation.

The Shoshone-Bannock Tribe's Heritage Tribal Office (LaRae Bill, Romelia Martinez, and Carolyn
Smith) provided important assistance during field work conducted by the INL Culiural Resource
Management Office. The Heritage Tribal Office was comfortable with the NNPP choica to use Brenda
Pace to conduct the investigations because they are familiar with her and her team.

The 2011 Cultural Resource Survey Report was transmitted to the Fort Hall Business Council on June
22, 2011. Cultural resource surveys were conducted at NRF in 2011 and were documented in this
report. The report recommandation was to conduct test excavalions on the cultural resource sites
that could be potentially eligible for the National Register of Historic Places lo determine eligibility.

The 2013 Cultural Resource Investigations Report is based on additional survey work and lest
excavations that were conducted by the INL Cultural Resource Management Office. The report was
transmitted to the Shoshone-Bannock Fort Hall Business Council and the Heritage Tribal Office on
April 30, 2013

The survey area (see Slide 14) that encompasses the potential disturbance areas of the proposed
action contains 51 archaeclogical resources (see Slides 16 and 17). These resources include: 21
prehistoric isolate locations; 2 historic Isolate locations; 22 prehistoric sites; 2 historic sites associated
with Euro American sattliemant; 3 historic resources associated with World War 1l and the post-war
period; and 1 modern rock caim.

A cultural resource site is an area of human activity represented by matenal evidence; evidence of
cultural features or more than 10 artifacts within 100 square meters. An isolate location is an area of
short-term human activity represented by material evidence; less than 10 artifacts within 100 square
meters.
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Cultural Resource Investigation Results
Overhaul Alternative

Thare were no archaeological resources located in the Overhaul Alternative disturbance area. The

investigations support a finding of no adverse effects to historic properties and a finding of no adverse
impacts {o known resources of cultural significance.

New Facilify Alternalive Localion 3/4

Thera were 18 cullural resources identified at Location 3/4 (see Slide 21), 10 are isolate locations,
seven are archaeological sites, and one is a segment of West Monument Road. Test excavations
wene completed at six of the seven archaeological slles. The seventh sile was nol visible on the
current landscape during recent survays, The archasological sites and isolate locations are evaluated
as ineligible for nomination to the National Register of Historic Places due to the limited research
patential and lack of integrity. The segment of West Monument Road in Location 3/4 was evaluated
as ineligible for nomination to the National Register because the segment that passes through the
disturbance area is highly modified. The investigations support a finding of no adverse effects to
historic properties and a finding of no adversa impacts to known resources of cultural significance.

New Facility Aternative Localion &

There were four cultural resources identified at Location & (see Slide 23), three are isolate locations
and one is an archaeological site. Test excavations were completed at the archaeological site. All
resources are evaluated as ineligible for nomination to the National Register due to limited research
potential and lack of integrity. The investigations support a finding of no adverse effects to historic
properties and a finding of no adverse impacts to known resources of cultural significance.

When discussing shipments of naval spent nuclear fuel to NRF, the Heritage Tribal Office asked if
reactor compartments were also shipped to NRF. A clarification was provided that the naval spent
nuclear fuel shipments do not include reactor compartments. Reactor compartments are shipped by
barge to Hanford. There is no connection between reactor compariment shipments and naval spent
nuclear fuel shipments.

During the discussion of the M-290 shipping containers, the Heritage Tribal Office asked why the
NMPP is using the M-290 shipping containers and inquired about the timeframe of a geological
repository. The NNPP plans to use the M-290 for two purposes. The first purpose is to transport
naval spent nuclear fuel from aircraft carriers without prior disassembly of the non-fuel structural
components from the naval spent nuclear fuel assemblies. Elimination of this disassembly operation
at the shipyard results in more efficient defueling and refueling operations, which are necessary to
maeel the current refueling schedules for the fleet in support of national dafense. M-280 shipping
containers would also be used to ship canisters of processed naval spent nuclear fuel to an interim
storage facility or a geological repository. 2048 is the earliest date adverlised for availability of a
geological repository.

While discussing the new M-220 shipping contalners that will be used to ship naval spent nuclear fuel,
the Heritage Tribal Office asked for pictures of the M-290 shipping container and the M-140 shipping
container,

Action: NNPP will provide pictures of M-140 and M-290 shipping containers. Figure 2 shows
M-140 shipping container, Figure 3 shows M-290 shipping container.
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Figure 2: M-140 Shipping Container
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Figure 3: M-290 Shipping Container

During the discussion of what work is done at ECF, Carolyn Smith of the Heritage Tribal Office
expressad interest in taking a four of ECF, She explained that it would be beneficial for the
Shoshone-Bannock Tribes to have a better understanding of the operations conducted in ECF.

— — 5 — s —
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Action: Maval Reactors, Idaho Branch Office will work with the Shoshone-Bannock Heritage
Tribal Office to schedule an unclassified tour of ECF.

During the discussion of Slide 24, the Heritage Tribal Office could not agree with the statements that
no Mative American cultural resources were identified within the survey area and there are no impacts
to tribal heritage and ongoing cultural traditions, The NNPP acknowledged that the cultural resource
report did not address the significance of the resources found to the Tribes. The NNPP solicited
information from the Tribes about the significance of the resources. The Tribes noted that all of the
resources have information to give. Isolates are indicative of previous land use. The Heritage Tribal
Office acknowledged that isolates can move over time; however, they stated isolates could be
indicative of a site larger than what was recordad during the cultural resource investigations. The
current location of the INL site was a major corridor used for subsistence purposes by the Shoshone-
Bannock people moving across Idaho. The entire area was also used by the Shoshone-Bannock
Tribes for hunting. The Tribes consider objects that are of religious, traditional, or historic importance
io include traditional plants, wildife, and landscapes. The Shoshone-Bannock Tribes recognize the
IML lies within their original territory, which contains cultural resources important to the Tribes.

Action: Based on the information provided from the Tribes, the NNPP proposed to
acknowledge small impacts to Native American cultural resources identified in the survey
areas for Location 3/4 and Locatlon 6 in the Draft EIS. The Draft EIS will also note that even
though the small archaeclogical sites that have been identified within the proposed
disturbance areas are not eligible for the Mational Register, the historical record described in
the INL Cultural Resources Management Plan supports the conclusion that the INL site,
including the proposed disturbance areas, is [ocated within a large original temitory of the
Shoshone-Bannock people and archaeological and other cultural resources that reflect the
importance of the area to the Tribes are located there.

The Heritage Tribal Office noted that they preferred that the artifacts not be collected and stored in a
curation facility; they would rather see the resources left on the INL, near their onginal place on the
ground.

Action: The NNPP will consider the request to leave resources on the INL near their original
location.

The Heritage Tribal Office asked wheare the NNPP is in the Nalional Environmental Policy Act (NEPA)
process for the proposed action. The Draft EIS is currently being prepared and should be available to
the public in mid-June, 2014. When the Draft EIS is available for public comment, a copy will be
forwarded lo the Shoshone-Bannock Tribes by letter. The NNPP will hold public meetings in Idaho in
the Summer of 2014,

Naval Reactors Idaho Branch Office received a responsa for the Cultural Resource Investigations for
Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling at NRF on INL from
the Idaho State Histonic Preservation Officer (SHPO} on June 4, 2013, The response included
concurmance on no adverse affect for the Mo Action Alternative as well as concumence on no adverse
affect for the Overhaul Alternative and the New Facility Alternative if the recommendations for
additional protective measures, identified in Section 8.3 of the cultural resources report are adopted.
Slide 26 of the presentation provides the Section 8.3 recommendation summary from the cultural
resources repor.

Specifics of these recommendations were discussed, including the details regarding the
recommendation to minimize disturbance to plant and wildlife species important to the Shoshone-
Bannock Tribes by possible implementation of seasonal and time of day restrictions on ground
disturbance, good housekeeping, and/or revegetation of disturbad areas with native plant species.
The NNPP is planning to revegetate disturbed areas with native plant species. The NNPF is also

— — ] =
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planning to implement good housekeeping praclices during construction. The NNPP discussed the
need for seasonal and time of day restrictions on ground disturbance. These restrictions would be to
protect the greater sage-grouse. The NNPP considers the Candidate Conservation Agreement (CCA)
being developed by DOE-ID with the USFWS to be the appropriate document to follow regarding the
protection of the grealer sage-grouse. Tha CCA, as currently written, would not require any seasonal
or time-of-day restrictions on ground disturbance for the proposed action because the disturbances
are not within 1 kilometer of a lek. Therefore, the NNFPP does not plan to implement any seasonal or
time-of-day restrictions on ground disturbanca.

The Tribes asked what actions the construction contractor would take if cultural resources were
identified during construction. The NNPP stated that the construction contractor would implement a
Stop Work Procedure to guide the assessment and protection of any unanticipated discoveries of
cultural materials during ground disturbing activities in accordance with the INL Cultural Resources
Management Plan. Upon discovery of a resource, the following steps would be taken: 1) Stop work in
the area the resource is found; 2) Immediately Call the INL Cultural Resources Management
Archaeclogist and Naval Reactors; 3) Maintain a 30 to 50 meter buffer around the artifact discovered
{work can continue outside of the buffer); 4) Cultural Resources Management office will evaluate the
significance of the resource and provide a protection plan or initiate the Native American Graves
Protection and Repatriation Act within 2 working days of discovery (the Cultural Resource
Managemenit office’s current practice is lo evaluate the resource within 24 hours), 5) Naval Reactors
would nolify interesled parties (to include the SHPO and the Shoshone-Bannock Tribes) and invite
these interested parties to participate in the activities associated with the discovery.

During this discussion, the Heritage Tribal Office suggested that Shoshone-Bannock tribal monitors
could assist with monitoring on site during ground disturbance activibies of the proposed action.

Action: Consistent with the INL Cultural Resources Management Plan, the NNPP will provide
the Shoshone-Bannock Tribes Heritage Tribal Office the opportunity to monitor key ground
disturbance activities that may occur at NRF in support of recapitalization activities.

Agreement

The NNPP noted that the purpose of the meeting was to identify and assess Nafive American cultural
resources and concems and obtain the Shoshone-Bannock Tribe's support for the recapitalization of
infrastructure supporting naval spent nuclear fuel handling at NRF,

The Director, Tribal Department of Energy Program (Willie Preacher) and Cultural Resources
Coordinator (Carolyn Smith) iterated the Shoshone-Bannock Tribe's view that any land disturbance
activity on Tribal ancesiral lands would have some negative impact to the Shoshone-Bannock Tribe's
cultural heritage due to the historic use of the land as a major corrider for the Shoshone-Bannock
Tribes. Willie Preacher and Carolyn Smith agreed that the proposed recapitalization of infrastructure
supporting naval spent nuclear fuel handling at NRF on INL would have small impacts to Native
American cultural resources identified in the survey areas for Location 3/4 and Location 6 and
indicated their general support for the proposed action. The Draft EIS will nole that even though the
small archaeological sites that have been identified within the proposed disturbance areas are not
eligible for the National Register, the historical record described in the INL Cultural Resources
Management Plan supports the conclusion that the INL site, including the proposed disturbance
areas, is located within a large original territory of the Shoshone-Bannock people and archaeological
and other cultural resources thal reflect the iImportance of the area to the Tribes are located there.

The NNPP conducted a meeting with the Fort Hall Business Council on Wednesday, October 2, 2013,
The meeting included participants from the Fort Hall Business Council, Naval Reactors Idaho Branch
Office, Tribal DOE Program Director, Heritage Tribal Office, Bechtel Marine Propulsion Corporation,
and INL Cultural Resources Management. The purpose of the meeting was to document consultation
with the Shoshone-Bannock federally recognized Indian Tribes regarding cultural resource
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investigations for the Recapitalization of Infrastructure Supporting Maval Spent Nuclear Fuel Handling
Environmental Impact Statement (EIS). The NNPP agreed fo provide a letter to the Fort Hall
Business Council to document the consultation.

Summary of Actions

NNPP aclions;

1. Provide pictures of M-140 and M-280 shipping containers. (Complete — See Figures 2 and 3)

2. Tha NNPP will coordinate with the Heritaga Tribal Office to arrange an unclassified tour of
ECF. (Complate)

3. Include the general importance of the archaeological sites on INL to the Tribes and the details
that the INL was a major corridor for Shoshone-Bannock Tribes moving across ldaho in the
EIS. (ECD - Summar 2014)

4. Consider the request 10 leave resources on the INL near their original location. (Complete.
Upon further evaluation, the NNPP concluded they cannot comply with the request because it
is in conflict with 38 CFR 79 since the arlifacts that are collected would no longer be
‘protected’ or in a secure place).

5. Send presentation to Heritage Tribal Office with Official Use Only maps removed. (Complete)

6. Consistent with the INL Cultural Resources Management Plan, NNPP will provide the
Shoshone-Bannock Tribes Heritage Tribal Office the opportunity to monitor key ground
disturbance activities that may occur at NRF in support of recapitalization activities. (ECD -
2018)

7. Provide draft meeting minutes to the Heritage Tribal Office by June 28, 2013. (Complete)

Heritage Tribal Office acfions:
1. Provide comments on the draft meeting minutes to NMNPP (Completa)
2. Discuss this technical consultation with the Fort Hall Business Council and determine if
additional action is necessary to complete govemment-to-government consultation.
(Complata)
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B.4 Other Coordination
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Department of Energy
NAVAL REACTORS
IDAHO BRANCH OFFICE
POST OFFICE BOX 24589
IDAHO FALLS, IDAHO 83403- 2469

NR:IBO-13/054
April 04, 2013

Susan Burke

INL Oversight Coordinator
DEQ State Office

Boise, ldaho 83706

SUBJECT: NON-RADIOLOGICAL AIR QUALITY MODELING FOR
RECAPITALIZATION OF INFRASTRUCTURE SUPPORTING NAVAL
NUCLEAR FUEL HANDLING DRAFT ENVIRONMENTAL IMPACT
STATEMENT

Dear Ms. Burke:

The U.S. Department of Energy (DOE) Office of Naval Reactors is seeking
coordination with your office on three air quality modeling reports that describe
protocols and results for pollutant impacts at Idaho National Laboratory (INL) public
receptor locations and Federal Class | Areas. The Naval Nuclear Propulsion
Program (NNPP) is preparing an Environmental Impact Statement (EIS) for
recapitalizing the naval spent nuclear fuel handling capabilities of the Expended
Core Facility (ECF) at the INL. The EIS will contain an analysis of impacts on air
quality at INL public receptor locations and Federal Class | Areas in the vicinity of
the INL. The EIS analysis will be based on the three air quality modeling reports
which were generated to support the National Environmental Policy Act (NEPA)
process.

The NNPP proposes to recapitalize the infrastructure for preparing, examining, and
packaging naval spent nuclear fuel and other irradiated materials, to ensure these
capabilities are maintained for the vital NNPP mission of supporting the naval
nuclear-powered fleet. The recapitalization is expected to be carried out as two
parts. The first part would be the recapitalization of infrastructure supporting naval
spent nuclear fuel handling, which includes the Spent Fuel Handling Recapitalization
Project; the second part would be the recapitalization of infrastructure supporting
naval spent nuclear fuel examinations.

This coordination was first initiated in October, 2011 following publication of a Notice
of Intent (NOI) for the project in 2010. Due to changes in EIS scope and overall ECF
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Recapitalization project funding and timeline, coordination was postponed until an
amended NOI was published in the Federal Register.

An amended NOI was published in the Federal Register on May 10, 2012. The
purpose of the amended NOI was to announce the NNPP's intent to reduce the
scope of the EIS to include only the recapitalization of naval spent nuclear fuel
handling capabilities. Interfaces and exchanges between recapitalization of naval
spent nuclear fuel handling and examination capabilities will be factored into designs,
to ensure that both parts can be carried out in an environmentally responsible and
cost effective manner. The recapitalization of examination capabilities will be
considered as a reasonably foreseeable future action in the cumulative impacts of
the EIS for the recapitalization of naval spent nuclear fuel handling capabilities.
Therefore, the recapitalization of examinations capabilities was retained in air
quality modeling reports. Three alternatives will be analyzed in the EIS:

1. Maintain ECF without a change to the present course of action or management of
the facility. Spent fuel handling capabilities of ECF would continue to use the current
ECF infrastructure while performing corrective maintenance and repairs necessary to
keep the infrastructure in good working order (i.e., actions sufficient to sustain the
proper functioning of structures, systems, and components). (No Action Alternative)

2. Overhaul ECF by implementing major refurbishment projects for the ECF
infrastructure and water pools to provide the needed long-term capabilities for
transferring, preparing, and packaging naval spent nuclear fuel. (Overhaul
Alternative)

3. Site a new Spent Fuel Handling Recapitalization Project facility at NRF. (New
Facility Alternative)

The NNPP would like to re-initiate this coordination based on non-radiological air
quality modeling that was completed in January 2013.

Three modeling reports including protocols, inputs, and results are provided in
enclosures 1, 2, and 3. Estimated new source emissions based on best available
information and existing INL emission sources were used. Enclosure 1 contains an
evaluation of impacts from criteria, toxic, and prevention of significant deterioration
(PSD) air pollutants at INL public receptor locations along with an evaluation of
criteria and PSD air pollutant impacts at near field (less than or equal to 50
kilometers from the source) Craters of the Moon receptor locations. Enclosure 2
contains an evaluation of impacts on visibility at near field Craters of the Moon
receptor locations and a screening assessment for PSD and visibility impacts at far
field (greater than 50 kilometers from the source) Federal Class | Areas. Near field
visibility impacts were modeled using VISCREEN. Enclosure 3 contains an
evaluation of PSD air pollutant impacts at far field Federal Class | Areas using
CALPUFF. Methods outlined in FLAG 2010 were followed for impacts at Federal
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Class | Areas. Additionally, the National Park Service was consulted on methods
used for modeling air quality at Federal Class | Areas.

The AERMOD (EPA 2004a) model with meteorological data processed through the
AERMET (EPA 2004b) preprocessor was used for criteria, toxic, and PSD air
pollutants at INL receptor locations and near field Craters of the Moon. In general,
NNPP used:

+  AERMOD Version 11103,

« Meteorological data for 2000-2004 provided to Battelle Energy Alliance
(BEA) by Idaho Department of Environmental Quality (IDEQ) with
substitution of on-site INL surface data,

«  AERMET Version 06341,

» INL public receptor locations provided by IDEQ in a memo dated May 23,
2011.

AERMOD version 12060 was released in 2012 after modeling with AERMOD
version 11103 was completed. A benchmark between the two versions was run,
and the predicted concentrations between the two versions were identical.
Therefore, the 11103 version was retained for the EIS analysis.

Impacts of criteria pollutants and fugitive dust were modeled for construction. On-
road vehicle emission factors (e.g., construction worker commuting and material
deliveries) were estimated using the EPA model MOBILE6.2. In 2011, EPA
recommended MOVES2010a for assessing the criteria air pollutant impacts of
vehicle emissions in NEPA documents, with a 2 year grace period for
implementation, ending in December 2012. The Draft EIS for this project has been
in preparation and review during the 2 year grace period. EPA recommended that if
a model other than MOVES2010a (e.g., MOBILEG.2) is used in a Draft EIS that is
released during the grace period, it is acceptable to carmry that model through to the
Final EIS. While the Draft EIS will be published for public comment in 2014 after the
2 year grace period ends, the NNPP is proposing that the use of MOBILEBG.2 in the
EIS be carried through the final document. On-road emissions estimated for the
construction time-frame are small and use of a different model should not impact
concentrations at public receptor locations (see Enclosure 1 for emissions).

Note that the modeling is not intended for permitting purposes. Pemmit evaluations
will be performed once the project has developed further and a Record of Decision
has been published. Review of the modeling reports at this time is requested to
ensure that IDEQ’s expectations with respect to NEPA analysis are met to mitigate
the risk of receiving significant comments on the Draft EIS that could delay the
publication of the Final EIS if additional modeling is required. The NNPP requests
feedback from IDEQ by May 24, 2013.
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Please don't hesitate to contact me at 208-533-5363 or by e-mail at
robert.ramsey@nrp.doe.gov if you have any questions or comments or need
additional information. | will follow-up with you by May 10, 2013 to discuss:

+  The use of AERMOD version 11103
» The use of AERMOD version 11103 with a version of AERMET that is
compatible with the meteorological data for 2000 to 2004 provided to BEA
by IDEQ.
» The use of MOBILES.2 to estimate on-road vehicle emissions during construction
«  Other concems that IDEQ might have regarding the modeling reports.

P

R. E. Ramsey
Idaho Branch Office

Thank you for your assistance.

References: FLAG 2010. U.S. Forest Service, National Park Service, and U.S.
Fish and Wildlife Service. Federal Land Managers' Air Quality Related
Values Work Group (FLAG): Phase | Report — Revised (2010). Natural
Resource Report NPS/INRPC/NRR-2010/232. National Park Service,
Denver, Colorado.

Enclosure 1  INL/LTD-12-26728. Evaluation of Criteria Toxic and Prevention of
Significant Deterioration Air Pollutant Emissions for the Expended
Core Facility Recapitalization Environmental Impact Statement.
January 2013. (Official Use Only)

Enclosure 2 INL/LTD-12-26766. Evaluation of Visibility Impacts for the Expended
Core Facility (ECF) Recapitalization Environmental Impact Statement.
January 2013. (Official Use Only)

Enclosure 3 INL/LTD-12-26741. Evaluation of Prevention of Significant
Deterioration (PSD) Increment Levels In Class | Areas for the
Expended Core Facility (ECF) Recapitalization Environmental Impact
Statement. January 2013. (Official Use Only)
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Susan Burke,

INL Oversight Coordinator

Copy to:

Arthur Rood,
Tim Carlson,
Joanna Stenzel,
Scott Lee,

Mark Verdoorn,

Robert Podgorney,

Teresa Perkins,
Timothy Safford,
T. Mbabaliye,

K-Spar, Inc.
BEA

BEA

BEA

BEA

BEA

DOE-ID

DOE-ID

EPA - Region 10
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STATE OF IDAHO
DEPARTMENT OF
ENVIRONMENTAL QUALITY

1410 NoaTH HILTon, Bolsg, 1D B3706 - (208) 373-0602 C. L. "ButcH" OTTER, GOVERNOR
CURT FRAMSEN, (NRECTOR

August 2, 2013
VIA EMAIL

Mr. R.E. Ramsey, [daho Branch Office

U.S. Department of Energy, Naval Reactors
P.O. Box 2469

Idaho Falls, Idaho 83403-2469

RE: MNaval Muclear Propulsion Program (NMNPP) EIS for Recapitalizing MNaval Spent Nuclear Fuel
Handling Capabilities of the Expended Core Facility (ECF) at the INL:
DEQ Review of Mon-Radiological Air Quality Modeling ( AERMOD only)

Dear Mr. Ramsey:

On April 4, 2013 the Department of Environmental Quality (DEQ) received a request for DEQ) to review
three modeling reports supporting the Draft EIS: 1) AERMOD dispersion modeling evaluating near-field
impacts from criteria pollutants, state-regulated air toxies, and prevention of significant deterioration (PSD)
air pollutants at public receptor locations on the INL and at nearby Craters of the Moon MNational
Monument, 2} a screening assessment for PSD and visibility impacts at Federal Class | areas greater than
50 kilometers (km) away, with near-field visibility impacts modeled using VISCREEN, and 3) CALPUFF
modeling for PSD impacts at Federal Class | areas more than 50 km away. On June 3, 2012, DEQ received
electronic copies of the modeling files and emissions inventories.

DEQ's review was limited to an overview of the modeling approaches used for the near-field analyses,
i.e., the AERMOD dispersion modeling described in item (1) above, in light of Idaho’s approved State
Implementation Plans {SIPs) applicable to stationary sources and regional haze. Requirements and
guidance for Idaho's program are found in the regulations contained in IDAPA 58.01.01 (Idaho Air
Rules),' policies described in Idaho’s Air Quality Modeling Guideline,” and EPA user guides and
guidance documents for AERMOD and its suite of supporting programs.” The acceptability of ambient
impact analyses for federal Class 1 areas (items 2 and 3) are determined by federal land managers {FLMs),
typically with the National Park Service (NPS) serving in a lead role.

The modeling protocols and analyses have been reviewed and DECQ) has the following comments:

Summary:  Concerns were identified with regard to the modeling approach for roadways, reduction in
plume concentrations through deposition for PM; and PM; s, and using outdated versions
of AERMET for metecrological data processing. The analyses, however, appear to have
substantially overestimated the total emissions of criteria pollutants that would be subject to
evaluation under Idaho’s approved SIPs, especially if new boilers and emergency diesel
generators are purchased for the new construction alternatives rather than relocating
existing older units.

! IDAPA 58.01.01, Rules for the Control of Air Pollution in Idaho, effective April 4, 2013, accessible at
http:/fadminrules.idaho. gov/rules/corrent/38/0101 . pdf

 State of Idaho. Guideline for Performing Air Quality Impact Analyses, Doc. ID AQ-011, rev. 2, July 2011,

_ accessible at http:/vwww.deq.idaho.govimedia/35503T-modeling-guideline. pdf

*ULS. Environmental Protection Agency, Technology Transfer Network, Support Center for Regulatory
Atmospheric Modeling, http:/''www.epa.gov/scram00 1/
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Mon=Rad Modeling for Recapitalizing ECF Capabilities
August 2, 2013
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In addition, all existing emergency generators at the INL were presumed to operate every
day between the hours of 8 a.m. and 4 p.m. This is a very conservative approach for
evaluating compliance with the 1-hr NO,; NAAQS for these intermittent sources.

DEQ recommends reprocessing the meteorological data set used to model Scenario 6
{cumulative impacts)} NO, emissions using the most current version of AERMET and its
supporting programs, adjust diesel engine generator emissions for the SFHP and EP new
facility alternatives to reflect installing EPA-certified engines, and rerun Scenario 6 to
confirm that the design value (8" high) 1-hr NO, ambient impacts are less than 188 pg/m’.
The background ozone concentration should be set to at least 41.8 ppb (see Comment %(e)).
A cumulative analysis typically includes adding a background concentration to account for
naturally-occurring emissions of pollutants (e.g., arid soils in sagebrush-steppe ecosystems
are believed to be important sources of NO emissions”) as well as long-range transport from
sources not explicitly modeled. Given the very conservative approach to modeling the
intermittent sources, however, adding a “rural™ 1-hr NO; background concentration of a
tew ppb does not seem reasonable.

Comment 1. Compliance with Idaho's approved SIP for Stationary Sources. The proposed project is
located in an area that is unclassifiable or in attainment for all criteria pollutants and
averaging times. ldaho does not require dispersion modeling of fugitive dusts from
roadways unless the facility is located in a PM o or PM: s nonattainment area, is a
designated facility per section 008 of the Idaho Air Rules, or the roadway dust is likely to
be a large contributor to facility emissions during normal operations (e.g., at a mine site).
Mor does Idaho require dispersion modeling of mobile source emissions for construction or
operation of a stationary source.

In addition, ldaho's program does not require dispersion modeling for temporary emissions
associated with construction activities (see Comment 10, Regional Haze SIP). Portable
emissions sources used in construction, e.g.. a concrete batch plant, hot-mix asphalt plant,
or crusher, would be required to comply with enforceable limits contained in their own air
quality permits, or in the case of a crusher, with Idaho’s permit by rule (PBR) for
nonmetallic mineral processing units. (Note that the PBR for crushing plants has not yet
been approved as part of Idaho’s SIP).

Comment 2. State-regulated Toxic Air Pollutants (TAPs). Idaho’s allowable increments specified in
sections 585 and 586 of the Idaho Air Rules for emissions of state-regulated TAPs apply
only to pew emissions of TAPs not previously emitted from a stationary source as a result
of constructing or modifying a stationary source, and to the increase in T4Py emissions
associated with a particular modification. There are no requirements to address facility-
wide TAPs emissions for existing sources, nor are there requirements to include the
impacts of TAPs from co-contributing sources. As noted in the next two comments,
demonstration of compliance with Idaho TAPs increments is no longer required for TAPs
emitted from boilers or engine generators located at the INL.

Comment 3. State-regulated Toxic Air Pollutants (TAPs) emitted from engine generators. Except for
“existing” emergency generators in service at residential, commercial, or institutional
facilities, DEQ has determined that all state-regulated toxic air pollutants (T APs) emitted
from diesel engine generators are regulated by a federal New Source Performance Standard
(NSPS) and/or Mational Emission Standard for Hazardous Air Pollutants (NESHAP),
because these engines are subject to 40 CFR 60, Subpart 1111 (NSPS for new diesel engines)
and/or 40 CFR 63, Subpart ZZ¥7. (area source MACT for pre-2006 engines). In accordance

* Smart, David R., ef al. Resource limitations to nitric oxide emissions from a sagebrush-steppe ecosystem,
Biogeochemisiry 47: 63-86, 1999, hitpsyiwww biology usu.edu/files/uploads/Facul ty/Stark-I/Smart1999-
Resource limitation to NO prod.pdf
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with Section 210.20 of the Idaho Air Rules, no further demonstration of preconstruction
compliance is required for these TAPs emissions.

Comment 4. State-regulated Toxic Air Pollutants (TAPs) emitted from boilers. DEQ has determined that
all state-regulated toxic air pollutants (TAPs) emitted from boilers at area sources of HAPs
are regulated by a federal New Source Performance Standard (NSPS) and/or National
Emission Standard for Hazardous Air Pollutants (NESHAP), because these boilers are
subject to emission limits and/or work practice standards contained in 40 CFR. 63, Subpart
JININT (6]). In accordance with Section 210,20 of the Idaho Air Rules, no further
demonstration of preconstruction compliance is required for these TAPs emissions.

Comment 5, Emissions Increase.

a. The increase in emissions for this project was calculated using baseline actual emissions
based on the maximum yearly operational times and emissions during the years 2005-
2009. This is a quite conservative approach. Baseline actual emissions, as defined in
section 007 of the ldaho Air Rules, are typically calculated based on a consecufive 24-
month period.

b. For a new emissions unit {(e.g., new boilers and generators installed if “new SFHP™
and/or “new EP” are the alternatives selected), the bascline actual emissions for
purposes of determining the emissions increase that will result from the initial
construction and operation of such unit shall equal zero (0): and, thereafter, for all other
purposes, shall equal the unit’s potential to emit (PTE). DEQ was unable to determine
whether the scaling factors used to estimate projected actual boiler and diesel generator
emissions were based on the ratings of the *new™ boilers or generalors.

c. Based on EPA guidzmces, PTE for emergency generators should be set to 500 hours per
vear, which includes routine testing and maintenance (limited to a maximum of 100
hours per year for engines subject to NSPS [T or JIIIT and/or NESHAP ZZ7X), as well
as emergency operations.

d. Existing and new diesel emergency engine generators subject to NSPS 11T and/or
MNESHAP ZZ77 are restricted to using ultra-low sulfur diesel (ULSD) fuel containing a
maximum 0.0015% S, The AP-42 value used for sulfur emissions of small diesel
engines (0.29 Ib/MMBtu) should be multiplied by a factor of (0L0015%)/4 0.5%) = 0.003
to reflect this fuel standard.

e. Mew diesel emergency engine generators will be subject to NSPS 1T and will be
required to be EPA certified. These generators can be expected to have much lower
criteria pollutant emissions compared to the pre-1990 diesel generators currently
installed at NRF (e.g., 90% or greater reduction in PM,, /PM; ;s emissions).

f. Concrete batch plant emissions for this project presumed no controls for silo-filling or
truck loading of cement (emission factors of 0.47 1b PM,; and 0.31 Ib PM,,; per ton
loaded, respectively). In practice, emissions from vents on cement and cement
supplement (e.g., flyash, lime) silos are controlled by cartridge filters on the vents or
emissions are routed to a baghouse (emission factor of 0.00034 Ib PM,; per ton of
cement, 0.0089 1b PM  per ton of supplement), and truck loading typically includes the
use of a boot or similar enclosure to reduce loss of fine materials (approximately 75%
control).

For the ratio of cement to cement supplement presumed in AP-42 (18635 |bs coarse
aggregate, 1428 Ibs sand, 491 Ibs cement, 73 lbs supplement, and 20 gallons of water =

¥ U.8. EPA, Calculating Potential to Emit (PTE) for Emergency Generators, John S. Seite, September 6, 1995,
hittp:/fwww.epa.goviregion) 7/ airtitles/tSmemos/emgen.pdf and Steven C. Riva (EPA) to William O"Sullivan
(] DEP), February 14, 2006, http:/www_epa.gov/regiond7/air/nsr/nsrmemos/generator. pdf.
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Comment 6.

total 4024 lbs per cubic vard of concrete, the emission factor for cement and supplement
silo filling can be estimated as:

Silo: 0.00034 x 4914491+73) + 0.0089 x T3/(491+73) = 0.0015 b PM , per ton loaded
The contralled emission factor for truck loadout can be estimated as:
Truck Loadout: 0.31 x {1-0.75) =0.08 Ib PMy per ton loaded

Applying these more realistic assumptions reduces PM emissions from silo filling and

truck loadout as follows:
PMyp (tons/yr)  Phds s (tons/vr)

Uncontrolled emissions (modeled for this project)

Silo Filling 336 6.7
Truck loading 22.2 4.4
558 11.1
Controlled emissions
Silo Filling .11 0.02
Truck/Mixer loading 5.7 1.15
5.8 1.2

o, MOBILE 6.2 used for mobile source emissions. As noted in the transmittal letter for the

non-radiological air quality modeling 113|:»c|rl:::i,6 EPA recommended in 2011 that
MOVES2010a should be used for criteria pollutant impacts from vehicle emissions in
MNEPA documents, with a two-year grace period for implementation ending in December
2012, NINPP is proposing to carry the MOBILE 6.2 emissions through for this project,
although the Draft EIS is not expected to be issued for public comment until 2004,
stating that the “[o]n-road emissions estimated for the construction time-frame are small
and use of a different model should not impact concentrations at public receptor
locations.™ Additional discussion should be provided to support this assertion.

EPA’s comparison of MOVES2010a and MOBILE 6.2 emission estimates’ suggests that
MOWVES2010a emissions of NO, from both light-duty and heavy duty trucks are higher,
PM s emission estimates are significantly higher for both light- and heavy-duty vehicles,
and PM emission rates for heavy duty trucks are higher due to including deterioration
effects and additional information regarding emissions for stop-and-go conditions,

Increases in emissions that would be subject to requirements under ldaho’s SIP-approved
Stationary Source program for normal operation of the three SFHP alternatives plus either
overhauling or constructing a new EFP are shown in Table 1. Crusher emissions have also
been included in the table because the PBR for such plants is not vet part of [daho®s
approved SIP.

& R.E. Ramsey to Susan Burke, Mon-Radiological Air Quality Modeling for Recapitalization of Infrastructure
Supporting Naval Muclear Fuel Handling Draft Environmental Impact Statement, NR:IBO-13/054, April 4, 2013

T How do MOVES2010 or MOVES2010a emission estimates compare to those of MOBILE 6.27, accessible at
http:‘moves.supportportal.com/link/portal 2Z3002/23024/ Article/3200 1/ How -do-MOVES20 1 0-or-MOVES 201 0a-
emission-estimates-compare-to-those-of-MOBILEG-2
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Tahble 1. EMISSIONS INCREASE IN CRITERIA POLLUTANTS"
: . Overhanl Mew Crusher, .
Alternatives: No Action SFHP SFHP & | New SFHP Total Re lf_';::‘:
& Overhaul Overhanl & Mew EP (Years Cfﬂurn?
EPF EP 20 16-2018)
Emissions Emissions Emissions Emissions Emissions Emissions
Increase Increase Increase Inerease Imcrease Increase
Pollutant: (T o'y F) (Ton'yr) {Towyr) (Ton'yr) (Ton/vr) (Tonyr
S0, presumed = SO, -0 - - 0= 0.053 0.056 - 4
NI, presumed = MO, -1 - -0 - 6.3 6.7 -—- b
CO -0 - -0 - 1.6 1.7 - 10
PM o -0 - -0 - 0.58 0.62 2086 1.5
PM; - -0 - -0 - 0,40 0,43 0.32 1.0
Lead -0 - -0 - 3. 2E-04 3.4E-04 - G.OE-02
Sulfuric acid mist -0- -0 - 9.3E-04 9.9E-04 — 0.7

Comment 7.

* Increases in emissions taken from Fuel Combustion Emissions WNPP_EIS . xlsx and crushing

emissions are from Construction Emissions SFHP NRF Area 6 (06-13-201 1 ).xlsx. For the
purposes of Table 1, crushing emissions for the three-year period 2012-2018 are presumed to
occur during a single vear.

As shown in the table, the increased emissions of criteria pollutants for the alternatives
considered are well below ten percent of the significant emissions rate for all criteria
pollutants except for MO,, and with the inclusion of crushing emissions, PM .

Stgnificant Impact Levels (SILs)ySignificant Contribution Levels (SCLs). The PM, s 24-

hour and annual significant impact levels SILs were vacated and remanded by the D.C.
Circuit U.S. Court of Appeals in a decision issued on January 22, 2013, This decision most
directly affects “major™ projects subject to the Prevention of Significant Deterioration
({PSD) program. For minor source permitting, DECQ has determined the vacated SILs will
still be used as a screening tool to evaluate when a cumulative impact analysis must be
performed, but a SIL will not be used exclusively as a level below which impacts of a new
source or modification can be considered as not causing or significantly contributing to a
PM s NAAQS violation.

Additional considerations used to evaluate the need for a cumulative impact analysis will
included the tollowing: 1) other potentially co-contributing sources in the area;

2) background concentrations for the area impacted; 3) results of the SIL analysis in

relation to other sources and background concentrations; 4) presence of sensitive receptors

in the area such as residences, schools, hospitals, parks, etc.

DEQ has determined that there are no large sources of emissions located near the NRF.
background concentrations at the INL are well below the applicable NAAQS, and there are
no sensitive human receptors in the immediate vicinity of the NRF. If the high 1™ high
ambient impact for a pollutant and averaging time is less than the SIL (called the significant

contribution level, or SCL, in the Idaho Air Rules), a cumulative impact/full-impact

analysis would not be required for that pollutant and averaging time.

Use of AERMOD version 11103, DECQ requires that dispersion modeling analyses be
conducted with the most current version of AERMOD (see section 6.2 of Idaho’s modeling
guideline). The near-field modeling analyses for this project used AERMOD version
11103, which was released on April 13, 2011. Three more versions of AERMOD were
released before the dispersion modeling was completed in January 2013:

Yersion 11353, released December 19, 2001 1, incorporated bug fixes to the
MAXDCONT option for urban applications, modified subroutine OUTQA to correct
erroneous error message if PLOTFILE was the only relevant option used with the
FILEFORM keyword, modified subroutine O3V ALS to correct the test for the number
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ol parameters to allow for the ANNUAL option, modified subroutine METEXT to
increment the hour index and year index if the MAXDCONT option is used, and
modified subroutine PRTO3VALS to use the O3FLAG variable that identifies the user-
specified option for defining temporally-varying background ozone concentrations,

=  Version 12060, released February 29, 2012, incorporated bug lixes to the
MAXDCONT _LOOP and O3READ subroutines, and to subroutine LTOPG
{determines the stability-dependent distance for transitioning to a virtual point source
approximation for area sources under the FASTAREA or FASTALL options.
Enhancements included modifying subroutines to allow defining all sources as urban,
and to allow the user to specify the number of years of met data being processed for a
particular run (reduces memory storage requirements), eliminated the arrays of profile
met data by hour-of-year, level, and year for use with the MAXDCONT option
(reduces memory storage requirements), and modified subroutine OUMAXND CONT
to include checks that ensure the range of ranks specified is at least equal to the design
value rank plus four for the specitied pollutant.

=  Version 12345, released December 10, 2012, incorporated bug fixes to wind speed
adjustments based on the assumption that input wind speeds that are vector {or
resultant) mean winds have been remowved. as scalar mean wind speeds are preferred
for use in steady-state Gaussian dispersion models, Winds collected at National
Weather Service (NWS) and Federal Aviation Administration {(FAA) ASOS sites
represent scalar mean wind speeds. An option was added to allow the user to specify
that input winds are vector mean wind speeds. Subroutine HRLOOP was modified 1o
correct a problem with missing hourly ozone data during MAXDCONT post-
processing.

Muodified subroutines DAYRNG, METEXT, and SET_DATES to correct a bug
associated with use of the DAYRANGE keyword for multiple years of met data, where
the YR/MMN/DY conversion to Julian may be incorrect. Modified subroutine
HROQREAD to check for large negative hourly emissions (< -9, which may be used as
missing indicators. Since AERMOD allows inputs of negative emissions for use in
emission credit calculations, negative values used as missing indicators in the
HOUREMIS file result in negative hourly concentrations in previous AERMOD
versions, Warning messages are generated and the emission rate is set to zero (0) for
these cases.

Modified subroutine EVALFL to address a potential problem with URBAN
applications where the L._MorningTrans logical variable was not defined. Modified
MAIN program and subroutine PRESET to check for duplicated STARTING keywords
on the SO or RE pathways, since that would reset the array limits for setup arrays to
zero during the PRESET phase, resulting in array subscript out-of-bounds runtime
errors,

Enhancements included incorporating two new BETA (non-Default) options to address
concerns regarding model performance under low wind speed conditions.,

Date stamps in the AERMOD files for this project indicate that these analvses were
completed on various dates during the period between August 2011 and January 2013. The
maodeling report confirms that there were no differences in modeled design concentrations
produced by AERMOD versions 11103 and 12060 for emissions of PMyg, PM;z s, CO, 1-hr
NOx, NOxSOx (annual), and lead from the NRF boilers. The analyses for this project used
met data based on scalar mean wind speeds, rural rather than urban default values, and did
not make use of hourly emissions input files or the MAXDCONT option, i.e., the analyses
did not use some of the AERMOD subroutines that were modified over the course of this
project. The analyses did, howewver, make use of the FASTALL/FASTAREA option as well
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Comment 8.

as inpuiting a background czone value for PYMRM analyses for 1-hr NOy for some
sources. Additional discussion should be provided to discuss whether AERMOD v, 12060
would have produced the same results as AERMOD v, 11059 when using these two
options.

Use of meteorological data processed using AFERMET v. 06341. A newer version of
AERMET was available prior to commencement of modeling for this project in
August 200 1:

*  AERMET wversion 11059 was released on February 28, 2011, which incorporated bug
fixes to calculate hourly averages using the “hour-ending”™ instead of the “hour-
beginning™ convention, corrected the procedure for calculating hourly averages from
subhourly values for sigma-theta, corrected processing of subhourly wind data to
properly code hours as calm when more than half of the samples for the hour are non-
missing but below the wind threshold, corrected several issues associated with the
extraction of OMNSITE data that could result in erroneous values being assigned to
OMNSITE variables, improved error handling and reporting for the processing of
OMSITE data, corrected problems associated with processing ONSITE precipitation
data, including the fact that subhourly precipitation values were averaged rather than
summed to determine the hourly value, and that negative values were also included in
the summed value (before averaging) if the missing data code was not properly
specified, corrected a problem with the SUBNWS option to avoid using the BULKRMN
(bulk Richardson Mumber) option using ONSITE delta-T data when the ONSITE
winds are missing and the reference winds are based on SURFACE data. Vertical
profiles of ONSITE temperatures, sigma-theta, and sigma-w are also skipped if the
reference winds are based on SURFACE data. These changes are intended to avoid
internal inconsistencies in the characterization of the boundary layer that may occur
with some combinations of SURFACE and ONSITE data.

The modeling report states that met processing was restricted to AERMET v. 06341
because the Idaho Falls Regional Airport data for 2000-2004 provided by DEQ were in
SAMSON format (which is not compatible with AERMET wv. 11059), This is not a valid
reason for using an outdated version of AERMET, as National Weather Service (NWS)
surface data collected at the Idaho Falls Airport could easily have been downloaded in the
appropriate format (TD-3505) from the Integrated Surface Database fip site® or ordered
from the Mational Climatic Data Center (NCID(C).

The modeling report should discuss whether hourly or subhourly data was obtained for the
four TNL met towers (GRID3, LOFT, EBR, and RWMC) used as “onsite™ met for project
dispersion modeling, and identify whether these data meet minimum 90% completeness
requiremnents. If subhourly data were obtained, the report should discuss how these data
were handled, and whether/how the bugs identified in AERMET v, 06341 for processing
subhourly ONSITE data may have affected the dispersion modeling resultis.

The description of the upper air data collected at the Boise Airport (KBOI) should include
whether the available data were downloaded for “all levels,” or *mandatory and
significant™ levels, to ensure adequate resolution of the vertical profile. The use of upper air
data based on “mandatory levels only™ is not acceptable for AERMOD modeling
applications.

Comment 9. Modeling approach.

a. The “chi-over-Q" approach used in the modeling analyses provides quite conservative
estimates of the maximum ambient air impacts. Using this approach, the maximum

8

Mational Climatic Data Center, WOAA Satellite and Information Service, Integrated Surface Database (ISD),

accessible at fipu/fftp.nede.noaa.govi/pub/datanoaa’ |, Idaho Falls Regional Airport (KIDA)Y = 725785 24145
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Comment 10.

modeled ambient impacts {design values) from any source are added to the maximum
modeled impacts from all other sources at each receptor without regard to when those
maxima occurred.

. Dispersion modeling for PM,y and PM, 5 included reductions in the plume

concentrations due to deposition. DE()' s understanding is that this approach was
discussed in advance and approved by John Notar at the National Park Service. While
this is a reasonable approach for estimating potential impacts to soils and vegetation,
deposition should not be included in modeling for comparison with National Ambient
Adr Quality Standards (MAAQS) or state-regulated TAPs standards.

. Polygonal area source (AREAPOLY) used to model roadway emissions. Roadway

emissions were modeled as a single thin polygon comprising Highway 20 from the
eastern boundary of the INL to the intersection with Main Street (about 7.1 miles/

1 1.4 km), then north on Main Street to Lincoln Boulevard, extending northward along
Lincoln Boulevard to the NRF (about 9.2 miles/14.8 km).

For the AREAPOLY option, EPA guidance” notes “the numerical integration algorithm
can handle elongated areas with aspect ratios of up to 10 to 1. Although the width of the
polygon source varies, the polygon is about 400 meters wide along most of the roadway
lengths. If the east-west and north-south areas had been split into two polygons, the aspect
ratio for the Hwy 20 area source would be about 29:1 and the north-south polygon aspect
ratio about 37:1. The modeling report should explain in some detail whether the
integration algorithm is adequate or appropriate for approximating emissions from these
roadways as a single AREAPOLY source.

. M0y emissions from diesel generators were modeled as occurring every day for all hours

between 8 am. to 4 p.m. This is a very conservative approach for demonstrating
compliance with the 1-hr NO; NAAQS for these intermittent sources. For example, the
operational time for current emissions from the NRF diesel engines is shown in the
spreadsheet at 66.1 hours with total NOx emissions of 3.85 g/sec (30.6 lb/hr). This
appears to be consistent with routine testing on a weekly or less frequent basis, with few
or no cases of operation due to loss of offsite power.

. The ozone background value used for Level 3 (PVMEM) modeling for 1-hr MO,

ambient impacts was set to 30 ppb based on a study conducted in the Treasure Valley
during the 2007 ozone season. Year-round ozone monitoring at Craters of the Moon,
howewver, suggests that background ozone levels near the INL may be considerably
higher than in the Treasure Vallev. The 3-vear average of the 98th percentile ozone
value for the years 2009-2011 is 65.7 pﬁ;‘mﬁ. The 3-year average of the mean ozone
values for the same period is 41.8 pph,

Compliance with Idaho’s Regional Haze SIP. The Idaho Air Rules incorporate only
sections 301, Definitions; 304{a), Identification of integral vistas by FLMs; 307, MNew
Source Review for major sources and major modifications; and 308, Regional haze
program requirements, of 40 CFR 51, Protection of Visibility. ldaho’s Regional Haze SIP "
details baseline visibility, pollutants of particular concern, source apportionment, and long-
term strategies to improve visibility in mandatory Class I areas.

? .S, EPA, User's Guide for the AMS/EPA Regulatory Model — AERMOD, EPA-454/3-03-001, September
2004, acrmod wserguide under-revision.pdf, contained in the User’s Guide Addendum zipped file accessible at
http:/farww . epa. goviiind'scram/dispersion_prefrec.hitm

" EPA, Technology Transfer Network (TT™) Air Quality System (AQS), zipped files for 2009-2011, Parameter:
Crrone (44201) — hourly, extracted data for Monitor Mo. 16-023-0101 {Craters of the Moon), accessible at
hitp:fwww epa.govitn/airs/airsags/detaildata’ downloadagsdata, htm

" State of Idaho, Department of Environmental Quality, Regional Haze Plan, October 8, 2010, accessible at
http:/fwreew.deq.idaho. goviair-quality/air-pollutants/haze aspx
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Facilities located within the INL are not subject to Prevention of Significant Deterioration
(PSD)) requirements for any criteria pollutant. Analyses for impacts to visibility at
mandatory Class [ areas, including nearby Craters of the Moon National Monument, are
therefore not required for this project under Idaho’s approved program for stationary
SOUrCes.

Long-term strategies for reducing visibility impacts are described in Idaho’s Regional Haze
Plan, and include measures to mitigate the impacts of construction activities. These
measures are codified in sections 650 and 651 of the Idaho Air Rules, which require all
reasonable precautions be taken to prevent particulate matter from becoming airborne. In
determining what is reasonable, the rules specifically identify activities and “the proximity
to mandatory Class [ Federal Areas”™ as factors to be considered. “Reasonable”™ measures to
control fugitive dust from the proposed project must in particular consider the close
proximity to nearby Craters of the Moon National Monument and the Sawtooth Wilderness
Area.

Crushing and screening activities are subject to section Idaho Air Rules section 795, Permit
by Rule Requirements for nonmetallic mineral processing plants, which include fuel sulfur
and opacity limits for engine generators (note these limits are superseded by more stringent
requirements for engines subject to 40 CFR. 60, Subpart 1111 or J1JJ and/or 40 CFR 63,
Subpart ZZZ7), and fugitive dust best management practices contained in Idaho Air Rules
section 799,

As noted in the Regional Haze Plan, nitrates and sulfates appear to have a greater impact
than coarse particulate matter on visibility at Craters of the Moon. Nitrate and sulfate
acrosols are also PM; s precurors, although PM; s was not specifically addressed in the 2010
plan. Small reductions in sulfate and nitrate are expected to have a greater impact on
visibility improvement at Craters than similar reductions in PM,g. Efforts to reduce the
production of nitrates and sulfates during construction activities should be considered, e.g.,
use ultra-low sulfur diesel (ULSD), limit engine idling, provide line power for temporary
offices and site lighting wherever possible, and limit the use of non-EPA certified engines
for powering construction equipment and lighting,

If you have any questions regarding these comments, please don’t hesitate to contact me.

Sincerely,
Cheryl Robinson

Cheryl A. Robinson, P.E,
MSR Maodeling Analyst, Air Quality Division

ec: Robert E. Ramsey, robertramsey(@unnpp.gov
Herman Wong, EPA Region X, Regional Modeling Contact, wong.herman@epa.gov
Erick MNeher, Regional Administrator, Idaho Falls Regional Office, erick.neher(@deq.idaho. gov
Rensay Owen, Regional Manager, Remediation & Air Cuality, rensay.oweni@ideq.idaho.gov
Kerry Martin, Regional Manager, INL Oversight Program, kerry.marting@deq.idaho.gov
Susan Burke, INL Oversight Program Coordinator, susan.burkei@deq.idaho.gov
Bruce Louks, Manager, MMEIL bruce louks@deq.idaho.gov
Kevin Schilling, MMEI/NSR Modeling Coordinator, kevin.schilling@deq.idaho.gov
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IDAHO BRANCH OFFICE
FPOST OFFICE BOX 2465

IDAHO FALLS, IDAHO 8403-2469

NR:IBO-14/049
March 11, 2014

Cheryl A. Robinson, P.E.

NSR Modeling Analyst, Air Quality Division

State of Idaho Department of Environmental Quality
1410 North Hilton

Boise, ID 83706

SUBJECT: DOCUMENTATION OF CHANGES TO NON-RADIOLOGICAL AIR
QUALITY MODELING IN THE FINAL ENVIRONMENTAL IMPACT
STATEMENT FOR THE RECAPITALIZATION OF
INFRASTRUCTURE SUPPORTING NAVAL SPENT NUCLEAR
FUEL HANDLING

REFERENCES: (a) INL/LTD-12-26728. Rood, A.S. "Evaluation of Criteria, Toxic, and
Prevention of Significant Deterioration (PSD) Air Pollutant
Emissions for the Expended Core Facility Recapitalization
Environmental Impact Statement." Idaho National Laboratory,
Idaho Falls, Idaho. January 2013,

(b) State of Idaho Department of Environmental Quality. Naval
Nuclear Propulsion Program (NNPP) EIS for Recapitalizing
Naval Spent Nuclear Fuel Handling Capabilities of the Expended
Core Facility (ECF) at the INL: DEQ Review of Non-Radiological
Air Quality Modeling (AERMOD only). Letter from C. A. Robinson,
P.E. (DEQ) to R.E. Ramsey (IBO), dated August 2, 2013.

Dear Ms. Robinson:

This letter documents our discussion on February 6, 2014, regarding comments that
were made by the Idaho Department of Environmental Quality (IDEQ) on the Naval
Nuclear Propulsion Program (NNPP) non-radiological air quality modeling report
(Reference (a)). Reference (a) was prepared to support the assessment of impacts to
non-radiological air quality in an Environmental Impact Statement (EIS) that is being
drafted by the NNPP. The Draft EIS addresses recapitalizing the spent fuel handling
capabilities of the Expended Core Facility at the Idaho National Laboratory (INL). IDEQ
comments on reference (a) were received in reference (b).

Based on the NNPP review of IDEQ comments and discussion with you, we concluded
that several of the comments were applicable to future actions to obtain appropriate air
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permits once it has been decided whether a new facility will be constructed and after
any such facility has been designed. Some comments were concluded to be directed
at the EIS; however, the Draft EIS is expected to go to printing soon. The NNPP will
address those comments in the Final EIS rather than delay publication of the Draft EIS.

During the teleconference on February 6, 2014, we discussed which comments were
applicable to the EIS and which would apply to future air permitting actions. In addition,
we discussed the NNPP plan to address those comments directed at the EIS in the
Final EIS. This letter documents the agreements that were made during the
teleconference. Note that reference (b) and this letter will be included in Appendix B of
the Draft EIS to document the NNPP consultations with IDEQ.

Background and Discussion

Reference (a) contains an evaluation of impacts from criteria, toxic, and prevention of
significant deterioration (PSD) air pollutants at INL public receptor locations, along
with an evaluation of criteria and PSD air pollutant impacts at near field (less than or
equal to 50 kilometers from the source) receptor locations for Craters of the Moon
National Monument. AERMOD, Version 11103, with meteorological data processed
through the AERMET preprocessor, Version 06341, was used to model poliutant
concentrations at receptor locations. For the project construction period, on-road
vehicle (e.g., commuting and material deliveries) emissions were estimated using
MOBILE 6.2.

Comments Requiring No Changes to the EIS

During the teleconference, it was agreed that IDEQ comments 1-5f, 6, 9a, 9c-
e, and 10 in reference (b) were directed towards future air permitting actions if
a new facility were to be designed and constructed. These comments
included IDEQ recommendations for reducing the conservatisms in emissions
estimates and in the modeling protocol that would be used in any future air
permitting evaluations. IDEQ agreed that the conservative methods and
modeling protocol that were used in reference (a) were appropriate for
bounding impacts for the EIS.

Comments Requiring Changes to the EIS

IDEQ comments 7 and 8 in reference (b) regarded the use of outdated versions of
AERMOD and AERMET in reference (a). IDEQ acknowledged the NNPP concern that
model versions change frequently, and re-running complicated models each time there
is a change is not necessary for an EIS which is comparing the relative impacts of
different alternatives and is being developed over a multi-year time period. IDEQ
agreed that it would be sufficient for the EIS to provide acknowledgement of the version
updates to AERMOD and AERMET and provide a sensitivity analysis between the
versions used and version 12345 to show if there would be significant differences in the
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modeled pollutant concentrations at receptor locations. IDEQ pointed out that the
latest version (13350) of AERMOD and AERMET should not be used due to issues
that have been identified by the Environmental Protection Agency (EPA) with the
updates. The NNPP proposed doing this sensitivity analysis for Scenario 6
(cumulative impacts) from reference (a) for 1-hour NOz ambient impacts. This
represents the worst-case scenario for air quality impacts in the EIS. IDEQ agreed to
this approach. A statement on meteorological data completeness will also be added
to the Final EIS to address comment 8. The sensitivity analysis and statement on
data completeness will be added to Appendix E in the Final EIS.

IDEQ comment 5g in reference (b) regarded the use of MOBILE 6.2 instead of
MOVES2010a to estimate on-road vehicle emissions. MOVES2010a is the current
model required for use by the EPA. IDEQ pointed out that the emissions estimates for
on-road vehicles would be greater using MOVES2010a compared to MOBILE 6.2.
However, the modeling of pollutant concentrations from on-road vehicle emissions
during the construction period used conservative assumptions and these emissions are
not subject to IDEQ permitting. IDEQ agreed that it would be sufficient for the EIS to
use the analysis in reference (a), but include a sensitivity analysis between use of
MOBILE 6.2 and MOVES2010a to show that the differences would not be significant,
rather than re-running the entire analysis for the construction scenario. This sensitivity
analysis will be included in Appendix E in the Final EIS.

IDEQ Comment 9b in reference (b) concerned the use of PMz s and PM;g deposition in
dispersion modeling. IDEQ stated that PM2 s and PM, deposition should not be used
in air permit application modeling calculations. IDEQ recommended that a note be
included in the EIS that the PM; s and PM;, concentrations would be higher assuming
no deposition, however, the concentrations would still be below the standards. A
sensitivity analysis will be performed for Scenario 6 (cumulative impacts) from reference
(a) for PM; s and PM4o without deposition to show that concentrations would be below
the standards. This will be provided in Appendix E in the Final EIS.

In summary, IDEQ agreed that comments 1-5f, 6, 9a, 9c-e, and 10 in reference (b) did
not require any change to the EIS, and that comments 7, 8, 5g, and 9b would be
addressed (as described above) in the Final EIS.

Thank you for your comments and please do not hesitate to contact me at (208) 533-
5363 if you have any questions or comments regarding the air quality modeling in the

' o

R. E. Ramsey
Idaho Branch Office
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Copy to:

T. J. Mueller, NR-08R

J. M. McKenzie, NR-08U
S. J. O'Hara, NR-08U
M. C. Buckmaster, NRF
M. K. Welsh, NRF

J. C. Kent, NRF

C. M. Yakunich, Bettis
ADSARS
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Department of Energy
HAVAL REACTORS
IDAHO BRAMCH OFFICE
POST OFFICE BOX 2469
IDAHO FALLS, IDAHO 83403-2469

NR:IBO-13/055
April 04, 2013

Andrea Stacy

MNPS Air Resources Division
Permitting and NEPA

PO Box 25287

Denver, Colorado 80225-0287

SUBJECT: NON-RADIOLOGICAL AIR QUALITY MODELING FOR
RECAPITALIZATION OF INFRASTRUCTURE SUPPORTING NAVAL
NUCLEAR FUEL HANDLING DRAFT ENVIRONMENTAL IMPACT
STATEMENT

Dear Ms. Stacy:

The U. S. Department of Energy (DOE) Office of Naval Reactors is seeking
coordination with your office on three air quality modeling reports that describe
protocols and results for Prevention of Significant Deterioration (PSD) pollutant and
visibility impacts at Federal Class | Areas. The Naval Nuclear Propulsion Program
(NNPP) is preparing an Environmental Impact Statement (EIS) for recapitalizing the
naval spent nuclear fuel handling capabilities of the Expended Core Facility (ECF) at
the Idaho National Laboratory (INL). The EIS will contain an analysis of impacts on
air quality at Federal Class | Areas in the vicinity of the INL. The EIS analysis will be
based on the three air quality modeling reports, which were generated to support the
Mational Environmental Policy Act (NEPA) process.

The NNPP proposes to recapitalize the infrastructure for preparing, examining, and
packaging naval spent nuclear fuel and other irradiated materials, to ensure these
capabilities are maintained for the vital NNPP mission of supporting the naval nuclear-
powered fleet. The recapitalization is expected to be carried out as two parts. The first
part would be the recapitalization of infrastructure supporting naval spent nuclear fuel
handling, which includes the Spent Fuel Handling Recapitalization Project; the second
part would be the recapitalization of infrastructure supporting naval spent nuclear fuel
examinations.
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This coordination was first initiated in October 2011 following publication of a Notice of
Intent (NOI) for the project in 2010. Since then, personnel from Maval Reactors
Facility (NRF) and Battelle Energy Alliance (BEA) have been in contact with John
Notar who was identified as the National Park Service (NPS) contact for technical
modeling questions. Mr. Notar provided information and NPS expectations for air
quality analysis at Federal Class | Areas.

Due to changes in EIS scope and overall ECF Recapitalization Project
funding and timeline, coordination was postponed until an amended NOI was
published in the Federal Register.

An amended NOI was published in the Federal Register on May 10, 2012. The
purpose of the amended NOI was to announce the NNPP’s intent to reduce the scope
of the EIS to include only the recapitalization of naval spent nuclear fuel handling
capabilities. Interfaces and exchanges between recapitalization of naval spent nuclear
fuel handling and examination capabilities will be factored into designs, to ensure that
both parts can be carried out in an environmentally responsible and cost effective
manner. The recapitalization of examination capabilities will be considered as a
reasonably foreseeable future action in the cumulative impacts of the EIS for the
recapitalization of naval spent nuclear fuel handling capabilities. Therefore, the
recapitalization of examinations capabilities was retained in air quality modeling
reports. Three alternatives will be analyzed in the EIS:

1. Maintain ECF without a change to the present course of action or management of
the facility. Spent fuel handling capabilities of ECF would continue to use the current
ECF infrastructure while performing corrective maintenance and repairs necessary to
keep the infrastructure in good working order (i.e., actions sufficient to sustain the
proper functioning of structures, systems, and components). (No Action Alternative)

2. Overhaul ECF by implementing major refurbishment projects for the ECF
infrastructure and water pools to provide the needed long-term capabilities for
transferring, preparing, and packaging naval spent nuclear fuel. (Overhaul
Alternative)

3. Site a new Spent Fuel Handling Recapitalization Project facility at NRF. (New
Facility Alternative)

The NNPP would like to re-initiate this coordination based on non-radiological air
quality modeling that was completed in January 2013.

NNPP has addressed impacts on air quality at Federal Class | Areas using the
tiered approach described in FLAG 2010. First, a screening assessment using
emissions over distance (Q/D) for Federal Class | Areas greater than 50
kilometers from the source was used to evaluate whether visibility, deposition, or
ozone impacts would need to be modeled. This assessment showed that Q/D
was less than 10 for the alternatives, even when combined with emissions from
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other INL facilities. After confirmation from Mr. Notar that no further assessment
of visibility, deposition, or ozone impacts would be needed for Federal Class |
Areas greater than 50 kilometers from the source, PSD pollutant concentrations
were modeled for these areas using CALPUFF. For Federal Class | Areas less
than 50 kilometers from the source, visibility impacts were modeled using
VISCREEN, and impacts of criteria and PSD pollutants were modeled using
AERMOD. Because the VISCREEN screening thresholds were met, further
visibility analysis was unnecessary for Federal Class | Areas less than 50
kilometers from the source. The modeling reports (Enclosures 1, 2, and 3)
describe the modeling protocols, inputs, and results for AERMOD, VISCREEN,
and CALPUFF, respectively, used for Federal Class | areas. The Q/D
assessment is included in both the VISCREEN and CALPUFF reports as they
are intended to be stand alone reports. Note that the AERMOD report also
includes the model for INL public receptors, which may not be of interest to the
NPS.

Note that the modeling is not intended for permitting purposes. Permit evaluations will
be performed once the project has developed further and a Record of Decision has
been published. Review of the modeling reports at this time is requested to ensure
that the NPS’'s expectations with respect to NEPA analysis are met to mitigate the risk
of receiving significant comments on the Draft EIS that could delay the publication of
the Final EIS if additional modeling is required. The NNPP requests feedback from
the NPS by May 24, 2013.

Please don't hesitate to contact me at 208-533-5363 or by e-mail at
robert.ramsey@nrp.doe.gov if you have any questions or comments or need
additional information. | will follow-up with you by May 10, 2013, to discuss whether
the NPS has any concerns with the modeling approach.

Sincerely,

B i

R. E. Ramsey
Idaho Branch Office

References: FLAG 2010. U.S. Forest Service, National Park Service, and U.5.
Fish and Wildlife Service. Federal Land Managers’ Air Quality Related
Values Work Group (FLAG): Phase | Report — Revised (2010).
Natural Resource Report NPS/INRPC/NRR-2010/232. National Park
Service, Denver, Colorado.
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Enclosure 1 INL/LTD-12-26728. Evaluation of Criteria Toxic and Prevention of
Significant Deterioration Air Pollutant Emissions for the Expended Core
Facility Recapitalization Environmental Impact Statement. January
2013. (Official Use Only)

Enclosure 2 INL/LTD-12-26766. Ewvaluation of Visibility Impacts for the Expended
Core Facility (ECF) Recapitalization Environmental Impact Statement.

January 2013. (Official Use Only)

Enclosure 3 INL/LTD-12-26741. Ewvaluation of Prevention of Significant
Deterioration (PSD) Increment Levels In Class | Areas for the Expended
Core Facility (ECF) Recapitalization Environmental Impact Statement.

January 2013. (Official Use Only)
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Copy to:

John Notar, NPS

Arthur Rood, K-Spar, Inc.

Tim Carlson, BEA

Joanna Stenzel, BEA

Scott Lee, BEA

Mark Verdoomn, BEA

Robert Podgorney, BEA

Teresa Perkins, DOE-ID

Timothy Safford, DOE-ID

Susan Burke, INL Oversight Coordinator

T. Mbabaliye, EPA — Region 10
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United States Department of the Interior
NATIONAL PARK SERVICE

Air Resources Division
P.0. Box 23287
1N RepLy REFER 10 Denver, CO 80223-0287

Mr. Robert Ramsey

Naval Reactors

Idaho Branch Office

PO Box 2469

Idaho Falls Idaho 83403-2469

Dear Mr. Ramsey,

We appreciate this opportunity to comment upon Idaho National Laboratory’s (INL) “Evaluation
of Visibility Impacts for the Expended Core Facility (ECF) Recapitalization Environmental
Impact Statement™ and the “Evaluation of Prevention of Significant Deterioration (PSD)
Increment Levels in Class I Areas for the Expended Core Facility (ECF) Recapitalization
Environmental Impact Statement”.

The National Park Service (NPS) administers three Class [ areas which are located within 110
kilometers (km) of the proposed INL Spent Fuel Handling Recapitalization (SFHP) facility at the
INL’s Navel Reactors Facility (NRF). The NPS Class I units are Craters of the Moon National
Monument (NM), Yellowstone National Park (NP) and Grand Tetons National Park (NP). A
large portion of Craters of the Moon NM lies less than 50 km from the proposed INL SFHP
facility. INL addressed the impacts to the National Ambient Air Quality Standards (NAAQS)
and the Class I increments from the proposed action of construction of the SFHP using the
Environmental Protection Agency’s (EPA) guideline model AERMOD for areas less than 50 km
in Craters of the Moon NM and applied the EPA Long Range Transport model CALPUFF to
address the impacts to the NAAQS and PSD increments for the area in Craters of the Moon NM
farther than 50 km from the SFHP and all of Yellowstone NP and Grand Tetons NP.

INL followed the recommendations in the Federal Land Managers 2010 (FLAG) guidance
document to determine if the proposed actien of construction of the SFHP would trigger the need
for a visibility air quality related values analysis (AQRV). The FLAG guidance states that the
sum of emissions (Q) of visibility impairing pollutants of SO,, NO,, PM;o. PM; 5. Ho80,,
elemental carbon, and organic carbon, based on the permitted 24 hour emission rates converted
to annual tons per vear emission rate divided by the distance in kilometers (ID), which is Q/D.
The Class | area with the largest Q/D is Craters of the Moon NM with a value of 2,70 for
scenario 8b. Therefore, a regional haze analysis for Craters of the Moon NM, Yellowstone NP,
and Grand Tetons NP is not required. The Q/D calculation is only to determine if an AQRV
analysis is required for receptors greater than 50 km from the source. It does not release a source
from the obligation to address Class I AQRV impacts (i.e., deposition of total nitrogen and total
sulfur), and an increment analysis for receptors that are located less than 50 km from the source
(i.e., a ncar-field assessment).
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We concur with the methodology and the results of the AERMOD air quality impact analyses for
the 18 scenarios that indicate that impacts of the criteria pollutants at Craters of the Moon NM
are far below the NAAQS for all averaging periods with, with exception of the 1-hour NO;
impacts from 2 of the possible SFHP scenarios which are slightly greater than one half of the
NAAQS which is 190 micrograms per cubic meter (ug/m’). The AERMOD air quality analysis
indicates that the impacts from any of the SFHP scenarios are far below the Class I increments
for all criteria pollutants and averaging periods.

We also concur with the methodology and the results for the CALPUFF air quality impact
analyses for the 18 scenarios that indicate that impacts of the criteria pollutants for the applicable
areas in Craters of the Moon NM and for all areas in Yellowstone NP and Grand Tetons NP.

The long range transport analysis with CALPUFF indicates that the impacts to the NAAQS for
the criteria pollutants are well below the standards for all pollutants and averaging periods. The
CALPUFF analysis to address impacts to the PSD Class | increments are well below the limits
for all pollutants and averaging periods.

Air Quality Related Values (AQRV) Impacts

Visibility

A regional haze analysis for the three NP3 Class one areas was not required because the /D
values are less than 10.0 following the recommendations from the FLM’s FLAG 2010 guidance
document. FLAG 2010 does require a coherent plume analysis for sources locating at distances
less than 50 km from Class [ areas. Most of Craters of the Moon NM is less than 50 km from the
proposed SFHP facility. Therefore INL performed a coherent visibility analysis with the EPA
VISCREEN model. INL ran the VISCREEN model using the background visual range of 253.5
km annual average from Table 10 in the FLAG 2010 document. The initial VISCREEN run was
the default Level 1 analysis using the default meteorological condition of “F” stability and wind
speed of 1.0 meters per second (m/sec). The SFHP facility failed the Level 1 analysis with an
impact of a delta E and a contrast of C.

INL then performed a Level 2 VISCREEN analysis using a worst case 1% meteorological
condition of “E” stability and 2.0 m/sec wind speed. The maximum \ delta “E"/ change in color
is 1.275 against a “terrain” background for scenario 8b which is below visibility impact threshold
of 2.0. The maximum absolute |C| contrast impact was for several of the proposed scenarios (2,
5, 6, and & 7) all with a maximum contrast of -0.011 which is below the visibility impact
threshold of 0.05. Therefore, the NPS is satisfied the construction of the proposed SFHP will not
cause a coherent plume impact at Craters of the Moon NM.

Acid Deposition
The NPS is waiving the need for an acid deposition analysis of total nitrogen and total sulfur due

to the very low emission of NO, and 50; and H>S04 and the very low annual concentration
impacts at Craters of the Moon NM.

B-96



DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

For further information regarding National Park Service’s comments please contact me at (303)
969-2079.

Sincerely,

/,a Vit

John Notar
Meteorologist, NPS Resources Division
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APPENDIX C

APPLICABLE LAWS, REGULATIONS, AND REQUIREMENTS

This Appendix describes the laws, regulations, and other requirements that could potentially apply
to the proposed action. Federal laws and regulations are summarized in Section C.2; Executive
Orders (EOs) in Section C.3; United States (U.S.) Department of Energy (DOE) regulations and
orders in Section C.4; and state environmental laws, regulations, and agreements in Section C.5.
Emergency management and response laws, regulations, and EOs are discussed in Section C.6.
Potentially applicable permitting and approval requirements are discussed in Section C.7.

C.1 Introduction

There are a number of federal environmental laws, EOs, and DOE Directives that affect
environmental protection, health, safety, compliance, and consultation at the Idaho National
Laboratory (INL). In some cases, the Naval Nuclear Propulsion Program (NNPP), as a semi-
autonomous organization within the DOE, has sole authority to take action (e.g., under the Atomic
Energy Act (AEA)). In other cases, the U.S. Environmental Protection Agency (EPA) has authority
to regulate; in others, EPA has delegated its authority to regulate to the state of Idaho (e.g., under
the Resource Conservation and Recovery Act (RCRA)). In still other cases, state law applies. The
major federal and state laws and regulations, EOs, and other requirements that currently apply or
may apply in the future to the actions evaluated in this Environmental Impact Statement (EIS) are
briefly discussed in the following sections.

C.2 Applicable Federal Laws and Regulations

Federal environmental, safety, and health laws and regulations that could apply to the proposed
action are discussed in this section.

National Environmental Policy Act of 1969, as amended (42 U.S.C. § 4321 et seq.). The
National Environmental Policy Act (NEPA) establishes a national policy promoting awareness of
the environmental consequences of human activity on the environment and consideration of
environmental impacts during the planning and decision-making stages of a project. It requires
federal agencies to prepare an EIS for major federal actions with potentially significant
environmental impacts on the human environment. This EIS has been prepared in accordance
with NEPA requirements, Council on Environmental Quality (CEQ) regulations (40 C.F.R. § 1500 et
seq.), and DOE provisions for implementing the procedural requirements of NEPA

(10 C.F.R. § 1021, DOE Order 451.1B). Reasonable alternatives and their potential environmental
impacts are discussed.

Clean Air Act of 1970, as amended (42 U.S.C. § 7401 et seq.). The Clean Air Act (CAA) is
intended to “protect and enhance the quality of the Nation’s air resources so as to promote the
public health and welfare and the productive capacity of its population.” Section 118 of the CAA
(42 U.S.C. § 7418) requires that each federal agency with jurisdiction over any property or facility
engaged in any activity that might result in the discharge of air pollutants comply with “all federal,
state, interstate, and local requirements with regard to the control and abatement of air pollution.”

The CAA requires: (1) EPA to establish National Ambient Air Quality Standards (NAAQS) as
necessary to protect the public health, with an adequate margin of safety, from any known or
anticipated adverse effects of a regulated pollutant (42 U.S.C. § 7409 et seq.); (2) establishment of
national standards of performance for new or modified stationary sources of atmospheric pollutants
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(42 U.S.C. § 7411); (3) specific emission increases to be evaluated so as to prevent a significant
deterioration in air quality (42 U.S.C. § 7470 et seq.); and (4) specific standards for releases of
hazardous air pollutants (including radionuclides) (42 U.S.C. § 7412). In Idaho, these standards
are implemented through regulations and plans developed by the state with EPA approval. The
CAA requires sources to meet standards and obtain permits to satisfy those standards.

Emissions of air pollutants are regulated by EPA under 40 C.F.R. § 50 through 99. Radionuclide
emissions from DOE facilities are regulated under the National Emission Standards for Hazardous
Air Pollutants (NESHAP) Program under 40 C.F.R. § 61.

Safe Drinking Water Act of 1974, as amended (42 U.S.C. § 300(f) et seq.). The primary
objective of the Safe Drinking Water Act (SDWA) is to protect the quality of public drinking water
supplies and sources of drinking water. The implementing regulations, delegated to the state of
Idaho by EPA, establish standards applicable to public water systems. These regulations include
maximum contaminant levels (including those for radioactivity) in public water systems, which are
defined as water systems that have at least 15 service connections used by year-round residents
or regularly serve at least 25 year-round residents. The EPA regulations implementing the SDWA
are found in 40 C.F.R. § 100 through 149.

Wild and Scenic Rivers Act of 1968 (16 U.S.C § 1271 - 1287). The Wild and Scenic Rivers Act
establishes a National Wild and Scenic Rivers System and prescribes the method and standards
through which additional rivers may be identified and added to the system. The list of rivers in the
system are identified in 16 U.S.C § 1274.

Atomic Energy Act of 1954 (42 U.S.C. § 2011 et seq.). Under the AEA, DOE is authorized to
establish standards to protect health or minimize dangers to life or property for activities under
DOE'’s jurisdiction. Through a series of DOE Orders, a system of standards and requirements has
been established to ensure safe design and operation of DOE facilities. For activities at the Naval
Reactors Facility (NRF), this authority within DOE is assigned to the NNPP by the National Nuclear
Security Administration Act (50 USC § 2401 et seq.).

Low-Level Radioactive Waste Policy Act of 1980, as amended (42 U.S.C. § 2021 et seq.). The
Low-Level Radioactive Waste Policy Act amended the AEA to specify that the federal government
is responsible for disposal of low-level radioactive waste generated by its activities.

Comprehensive Environmental Response, Compensation, and Liability Act of 1980, as
amended (42 U.S.C. § 9601 et seq.). The Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) is designed to promote the cleanup of hazardous waste
sites. Among other things, CERCLA requires that federal agencies investigate and clean up
contamination at their facilities. Federal facilities that are significantly contaminated may be placed
on the CERCLA National Priorities List (NPL). For such facilities, CERCLA requires that EPA and
the federal facility enter into an interagency agreement to cover the cleanup. States are often
included as signatories to those agreements.

Resource Conservation and Recovery Act of 1976, as amended (42 U.S.C. § 6901 et seq.).
The Solid Waste Disposal Act of 1965, as amended, governs the transportation, treatment,
storage, and disposal of hazardous and non-hazardous waste. Under RCRA of 1976 that
amended the Solid Waste Disposal Act of 1965, EPA defines and identifies hazardous waste;
establishes standards for its transportation, treatment, storage, and disposal; and requires permits
for persons engaged in hazardous waste activities. Section 3006 of RCRA (42 U.S.C. § 6926)
allows states to establish and administer these permit programs with EPA approval. The EPA
regulations implementing RCRA are found in 40 C.F.R. § 260 through 283. Regulations imposed
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on a generator or on a treatment, storage, and/or disposal facility vary according to the type and
quantity of material or waste generated, treated, stored, and/or disposed. The method of
treatment, storage, and/or disposal also impacts the extent and complexity of the requirements.

Federal Facility Compliance Act of 1992 (42 U.S.C. § 6961 et seq.). This act requires DOE to
prepare treatment plans for sites which generate or store mixed wastes; mixed wastes contain
chemically hazardous and radioactive constituents. The Federal Facility Compliance Act (FFCA)
requires Site Treatment Plans to be submitted to the regulatory state or EPA for approval.

Hazardous Material Transportation Act of 1975 (49 U.S.C. § 5105 et seq.). Transportation of
hazardous and radioactive materials and substances is governed by the Department of
Transportation (DOT). The Hazardous Material Transportation Act requires DOT to prescribe
uniform national regulations for transportation of hazardous materials (including radioactive
materials). Most state and local regulations regarding such transportation that are not
substantively the same as DOT regulations are preempted (i.e., rendered void) (49 U.S.C. § 5125).
In effect, this allows state and local governments to enforce the federal regulations, not to change
or expand upon them.

This program is administered by the DOT Research and Special Programs Administration, which
coordinates its regulations with those of the Nuclear Regulatory Commission (NRC) (under the
AEA) and EPA (under RCRA) when covering the same activities.

DOT regulations (found in 49 C.F.R. § 171 through 178, and 49 C.F.R. § 383 through 397) contain
requirements for identifying a material as hazardous or radioactive. These regulations interface
with the NRC regulations for identifying material, but DOT hazardous material regulations govern
the hazard communication (e.g., marking, hazard labeling, vehicle placarding, and emergency
response telephone number) and shipping requirements.

The NRC regulations applicable to radioactive materials transportation are found in 10 C.F.R. § 71.
These regulations include detailed packaging design certification testing requirements. Complete
documentation of design and safety analysis and the results of the required testing are submitted
to NRC to certify the packaging for use. This certification testing involves the following
components: heat, free drop onto an unyielding surface, immersion in water, puncture by dropping
the package onto a steel bar, and gas tightness. EPA regulations governing off-site transportation
of hazardous waste are found at 40 C.F.R. § 262.

Pollution Prevention Act of 1990 (42 U.S.C. § 13101 et seq.). The Pollution Prevention Act
establishes a national policy for waste management and pollution control. Source reduction is
given first preference, followed by environmentally safe recycling, with disposal or releases to the
environment as a last resort. Qil pollution prevention regulations (40 C.F.R. § 112) establish
procedures to prevent the discharge of oil and require preparation and implementation of spill
prevention, control, and countermeasures plans.

Toxic Substances Control Act of 1976 (15 U.S.C. § 2601 et seq.). The Toxic Substances
Control Act (TSCA) provides EPA with the authority to require testing of chemical substances
entering the environment and to regulate them as necessary. EPA is also authorized to impose
limitations on the use and disposal of polychlorinated biphenyls (PCBs) which are found at
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National Historic Preservation Act of 1966, as amended (16 U.S.C. § 470 et seq.). The
National Historic Preservation Act (NHPA) provides that sites with significant national historic value
be placed on the National Register of Historic Places (NRHP). This register is maintained by the
Secretary of the Interior. The major provisions of the NHPA for DOE consideration are Sections
106 and 110. Both sections aim to ensure that historic properties are appropriately considered in
planning federal initiatives and actions. Section 106 is a specific, issue-related mandate to which
federal agencies must adhere. It is a reactive mechanism driven by a federal action. Section 110,
in contrast, sets out broad federal agency responsibilities with respect to historic properties. Itis a
proactive mechanism with emphasis on ongoing management of historic preservation sites and
activities at federal facilities. No permits or certifications are required under the NHPA.

Section 106 requires the head of any federal agency having direct or indirect jurisdiction over a
proposed federal or federally assisted undertaking to ensure compliance with the provisions of the
NHPA. It compels federal agencies to “take into account” the effect of their projects on historical
and archaeological resources and to give the Advisory Council on Historic Preservation the
opportunity to comment on such effects. Section 106 mandates consultation during federal actions
if the undertaking has the potential to affect a historic property. This consultation normally involves
State and/or Tribal Historic Preservation Officers and may include other organizations and
individuals such as local governments, Native American tribes, and Native Hawaiian organizations.
If an adverse effect is found, the consultation often ends with the execution of a memorandum of
agreement that states how the adverse effect will be resolved.

The regulations implementing Section 106 are found at 30 C.F.R. § 800.

Antiquities Act of 1906, as amended (16 U.S.C. § 431 to 433). This act protects historic and
prehistoric ruins, monuments, and antiquities, including paleontological resources, on federally
controlled lands from appropriation, excavation, injury, and destruction without permission.

Historic Site Act of 1935 (16 U.S.C. § 461 to 467). This act establishes national policy to
preserve for public use historic sites, buildings, and objects of national significance for the
inspiration and benefit of the people of the U.S.

Archaeological and Historic Preservation Act of 1960, as amended (16 U.S.C. § 469 to 469c).
This act protects sites that have historic or prehistoric importance that might otherwise be lost or
destroyed as a result of federal actions.

Archaeological and Resources Protection Act of 1979, as amended (16 U.S.C. § 470 et seq.).
This act requires a permit for any excavation or removal of archaeological resources from federal
or Native American lands. Excavations must be undertaken for the purpose of furthering
archaeological knowledge in the public interest, and resources removed remain the property of the
U.S. The law requires that whenever any federal agency finds that its activities may cause
irreparable loss or destruction of significant scientific, prehistoric, or archaeological data, the
agency must notify the U.S. Department of the Interior (DOI) and may request that the Department
undertake the recovery, protection, and preservation of such data. Consent must be obtained from
the Native American tribe or the federal agency having authority over the land on which a resource
is located before issuance of a permit; the permit must contain the terms and conditions requested
by the tribe or federal agency.

Endangered Species Act of 1973, as amended (16 U.S.C. § 1531 et seq.). The Endangered
Species Act (ESA) is intended to prevent the further decline of endangered and threatened species
and to restore those species and their critical habitats. Section 7 of the ESA requires federal
agencies having reason to believe that a prospective action may affect an endangered or
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threatened species or its critical habitat to consult with the U.S. Fish and Wildlife Service (USFWS)
or the National Marine Fisheries Service to ensure that the action does not jeopardize the species
or destroy its habitat (50 C.F.R. § 17). Despite reasonable and prudent measures to avoid or
minimize such impacts, if the species or its habitat would be jeopardized by the action, a formal
review process is specified.

Migratory Bird Treaty Act of 1918, as amended (16 U.S.C. § 703 et seq.). The Migratory Bird
Treaty Act, as amended, is intended to protect birds that have common migration patterns between
the U.S. and Canada, Mexico, Japan, and Russia. Under this act, taking, killing, or possessing
migratory birds is unlawful unless and except as permitted by regulation.

Bald and Golden Eagle Protection Act of 1973, as amended (16 U.S.C. § 668 through 668d).
The Bald and Golden Eagle Protection Act, as amended, makes it unlawful to take, pursue, molest,
or disturb bald (American) and golden eagles, their nests, or their eggs anywhere in the U.S. A
permit must be obtained from the DOI to relocate a nest that interferes with resource development
or recovery operations.

Federal Noxious Weed Act of 1974, as amended (7 U.S.C. § 2801 through 2814). This act
provides for control and management of non-indigenous weeds that injure or have the potential to
injure the interests of agriculture and commerce, wildlife resources, or the public health. Federal
agencies are required to develop management programs to control undesirable plants on federal
lands under the agency'’s jurisdiction.

American Indian Religious Freedom Act of 1978 (42 U.S.C. 1996). This act reaffirms American
Indian religious freedom under the First Amendment and sets U.S. policy to protect and preserve
the inherent and constitutional right of American Indians to believe, express, and exercise their
traditional religions. This act requires that federal actions avoid interfering with access to sacred
locations and traditional resources that are integral to the practice of tribal religions.

Native American Graves Protection and Repatriation Act of 1990 (25 U.S.C. § 3001). This act
establishes a means for Native Americans to request the return or repatriation of human remains
and other cultural items presently held by federal agencies or federally assisted museums or
institutions. This act also contains provisions regarding the intentional excavation and removal of,
inadvertent discovery of, and illegal trafficking in Native American human remains and cultural
items. Major actions under this law include: (a) establishing a review committee with monitoring
and policymaking responsibilities; (b) developing regulations for repatriation, including procedures
for identifying lineal descent or cultural affiliation needed for claims; (c) providing oversight of
museum programs designed to meet the inventory requirements and deadlines of this law; and

(d) developing procedures to handle unexpected discoveries of graves or grave goods during
activities on federal or tribal lands. All federal agencies that manage land and/or are responsible
for archaeological collections obtained from their lands or generated by their activities must comply
with this act.

Occupational Safety and Health Act of 1970 (29 U.S.C. § 651 et seq.). The Occupational
Safety and Health Act establishes standards for safe and healthful working conditions in places of
employment throughout the U.S. This act is administered and enforced by the Occupational Safety
and Health Administration (OSHA), a U.S. Department of Labor agency. Section 4(b)(1) of this act
exempts DOE and its contractors from the occupational safety requirements of OSHA. However,
the DOE and NNPP have established their own occupational safety and health programs for
facilities and activities authorized pursuant the AEA as provided in 42 U.S.C.§ 2201. The
standards under these programs are generally consistent with those prescribed by OSHA.
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Noise Control Act of 1972, as amended (42 U.S.C. § 4901 et seq.). Section 4 of the Noise
Control Act of 1972, as amended, directs all federal agencies to carry out “to the fullest extent
within their authority” programs within their jurisdictions in a manner that furthers a national policy
of promoting an environment free from noise that jeopardizes health and welfare.

C.3 Applicable Executive Orders

Executive Order 11514 (Protection and Enhancement of Environmental Quality, March 5,
1970, as amended by Executive Order 11991, May 24, 1977). This Order requires federal
agencies to continually monitor and control their activities to: (1) protect and enhance the quality of
the environment, and (2) develop procedures to ensure the fullest practicable provision of timely
public information and understanding of the federal plans and programs that may have potential
environmental impacts so that the views of interested parties can be obtained.

Executive Order 11593 (National Historic Preservation, May 13, 1971). This Order directs
federal agencies to locate, inventory, and nominate qualified properties under their jurisdiction or
control to the NRHP. This process requires DOE to provide the Advisory Council on Historic
Preservation the opportunity to comment on the possible impacts of the proposed activity on any
potential eligible or listed resources.

Executive Order 11988 (Floodplain Management, May 24, 1977). This Order (implemented by
DOE in 10 C.F.R. § 1022) requires federal agencies to establish procedures to ensure that the
potential effects of flood hazards and floodplain management are considered for any action
undertaken in a floodplain, and that floodplain impacts be avoided to the extent practicable.

Executive Order 11990 (Protection of Wetlands, May 24, 1977). This Order (implemented by
DOE in 10 C.F.R. § 1022) requires federal agencies to avoid any short-term or long-term adverse
impacts on wetlands wherever there is a practicable alternative. Each agency must also provide
opportunity for early public review of any plans or proposals for new construction in wetlands.

Executive Order 12088 (Federal Compliance with Pollution Control Standards, October 13,
1978, as amended by Executive Order 12580, Superfund Implementation, January 23, 1987).
This Order directs federal agencies to comply with applicable administrative and procedural
pollution control standards established by, but not limited to, the CAA, Noise Control Act, Clean
Water Act, SDWA, TSCA, and RCRA.

Executive Order 12344 (Naval Nuclear Propulsion Program, February 1, 1982) (codified
under 50 U.S.C. § 2406 and 2511). This Order sets forth the authorities and responsibilities of the
NNPP as an integrated program of the U.S. Department of Navy and the DOE.

Executive Order 12699 (Seismic Safety of Federal and Federally Assisted or Regulated New
Building Construction, January 5, 1990, as amended by Executive Order 13289, February 28,
2003). This Order requires federal agencies to reduce risks to occupants of buildings owned,
leased, or purchased by the federal government or buildings constructed with federal assistance
and to persons who would be affected by failures of federal buildings in earthquakes; to improve
the capability of existing federal buildings to function during or after an earthquake; and to reduce
earthquake losses of public buildings, all in a cost-effective manner. Each federal agency
responsible for the design and construction of a federal building shall ensure that the building is
designed and constructed in accordance with appropriate seismic design and construction
standards.
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Executive Order 12898 (Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations, February 11, 1994, as amended by Executive
Order 12948, January 30, 1995). This Order requires each federal agency to identify and address
disproportionately high and adverse human health or environmental effects of its programs,
policies, and activities on minority and low-income populations.

Executive Order 13007 (Indian Sacred Sites, May 24, 1996). To the extent practicable,
permitted by law, and not clearly inconsistent with essential agency functions, this Order requires
federal agencies with statutory or administrative responsibility for the management of federal lands
to (1) accommodate access to and ceremonial use of Indian sacred sites by Indian religious
practitioners, and (2) avoid adversely affecting the physical integrity of such sacred sites. Where
appropriate, agencies are also required to maintain the confidentiality of sacred sites.

Executive Order 13045 (Protection of Children from Environmental Health Risks and Safety
Risks, April 21, 1997, as amended by Executive Order 13296, April 18, 2003). This Order
requires each federal agency to make it a high priority to identify and assess environmental health
risks and safety risks that may disproportionately affect children and to ensure that its policies,
programs, activities, and standards address disproportionate environmental health or safety risks
to children.

Executive Order 13112 (Invasive Species, February 3, 1999). This Order directs federal agency
action to prevent the introduction of invasive species and provide for their control and to minimize
the economic, ecological, and human health impacts that invasive species cause.

Executive Order 13175 (Consultation and Coordination with Indian Tribal Governments,
November 6, 2000). This Order directs federal agency action to establish regular and meaningful
consultation and collaboration with Indian tribal governments in the development of regulatory
practices that significantly affect their communities; strengthen the U.S. government-to-government
relationship with Indian tribes, and reduce the imposition of unfunded mandates upon Indian tribes.

Executive Order 13186 (Responsibilities of Federal Agencies to Protect Migratory Birds,
January 10, 2001). This Order imposes requirements on federal agencies for those activities that
have or are likely to have a measurable negative effect on migratory bird populations.

Executive Order 13423 (Strengthening Federal Environmental, Energy, and Transportation
Management, January 26, 2007). This Order sets forth the federal government policy to conduct
environmental, transportation, and energy-related activities in an environmentally, economically,
and fiscally sound, integrated, continuously improving, efficient and sustainable manner. The
Order establishes goals and requirements for each agency in implementing this policy.

Executive Order 13514 (Federal Leadership in Environmental, Energy, and Economic
Performance, October 5, 2009). This Order establishes an integrated strategy toward
sustainability in the federal government and makes reduction in greenhouse gas emissions a
priority for federal agencies. In implementing the policy set forth in the Order, the Order requires
among other things that agencies develop strategic sustainability performance plans and
establishes goals for preparation and implementation of those plans.

C.4 Potentially Applicable DOE Regulations and Orders

The AEA of 1954, as amended, authorizes DOE to prescribe such regulations and orders as it
deems necessary to govern any activity authorized pursuant to the AEA, including standards and
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restrictions governing the design, location, and operation of facilities used in the conduct of such
activities in order to protect health and to minimize the dangers to life or property.

DOE regulations are found in 10 C.F.R. For the purpose of this EIS, relevant regulations include
“‘Nuclear Safety Management” (10 C.F.R. § 830), “Occupational Radiation Protection”

(10 .F.R. § 835), “Compliance with the National Environmental Policy Act” (10 C.F.R. § 1021), and
“Compliance with Floodplains/Wetlands Environmental Review Requirements” (10 C.F.R. § 1022).

DOE Orders are a part of a system of departmental directives which establish, communicate, and
institutionalize policies, requirements, and procedures across the DOE and its contractors. The
DOE Orders potentially applicable to the proposed action are listed in Table C-1.

Table C-1: DOE Orders and Directives Potentially Applicable to the Proposed Action

DOE Order/Number Subject Date

Program and Project Management for

041338 the Acquisition of Capital Assets November 29, 2010

0 420.1B Facility Safety Change 1 - April 19, 2010

0 420.1C Facility Safety December 4, 2012

0 435.1 Radioactive Waste Management Change 1 - August 28, 2001

0 436.1 Departmental Sustainability May 2, 2011
Worker Protection Management for
DOE (Including the National Nuclear

0 440.18 Security Administration) Federal Change 1 - August 21, 2012
Employees

0O 450.1A Environmental Protection Program June 4, 2008

0 450.2 Integrated Safety Management April 15, 2011

O 451 1B Natlongl Environmental Policy Act Change 2 - June 25, 2010
Compliance Program

O 458.1 Radlathn Protection of the Public and Change 2 — June 6, 2011
the Environment

0 460.1C Packaging and Transportation Safety May 14, 2010

O 460 2A Departmentgl Materials Transportation December 22, 2004
and Packaging Management
Department of Energy American Indian

O 1441 Tribal Government Interaction and November 6, 2009
Policy

0 410.2 Management of Nuclear Materials August 17, 2009

0 151.1C Comprehensive Emergency November 11, 2005

Management

C.5 State Environmental Laws, Regulations, and Agreements

Certain environmental requirements, including some discussed in Section C.3, have been
delegated to state authorities for implementation and enforcement. A list of potentially applicable
Idaho state environmental laws, regulations, and tribal agreements is provided in Table C-2.
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Table C-2: Potentially Applicable State Environmental Laws, Regulations, and Tribal

Agreements

Law/Regulation/Agreement

Citation

Requirements

Idaho Environmental
Protection and Health Act

Idaho Code (IC), Title 22,
Agriculture and Horticulture,
Chapter 24, Noxious Weeds

Noxious weed monitoring plan
is required.

Idaho Environmental
Protection and Health Act

IC, Title 39, Health and Safety,
Chapter 1, Department of Health
and Welfare, Sections 39-105

Provides for development of air
pollution control permitting
regulations.

Rules for the Control of Air
Pollution in Idaho

Idaho Administrative Procedure
Act (IDAPA) 58, Department of
Environmental Quality, Title 1,
Chapter 1 (58.01.01)

Provides rules and permitting
programs to control the
emissions of air pollutants in
Idaho.

Idaho Water Pollution
Control Act

IC, Title 39, Chapter 36, Water
Quality

Establishes a program to
enhance and preserve the
quality and value of water
resources.

Water Quality Standards and
Wastewater Treatment
Requirements

IDAPA 58.01

Establishes water quality
standards and wastewater
treatment requirements.

Transportation of Hazardous
Waste

IC, Title 18, Crimes and
Punishment, Chapter 39,
Highways and Bridges, Section
18-3905; IC, Title 49, Motor
Vehicles, Chapter 22, Hazardous
Materials/Hazardous Waste
Transportation Enforcement

Regulates transportation of
hazardous materials/hazardous
waste on highways.

ldaho Hazardous Waste
Management Act

IC, Title 39, Chapter 44,
Hazardous Waste Management

Requires proper controls for the
management of solid and
hazardous waste.

Rules and Standards for
Hazardous Waste

IDAPA 58.01.05

Requires proper controls for the
management of solid and
hazardous waste.

Various Acts Regarding Fish
and Game

IC, Title 36, Fish and Game,
Chapters 9, Protection of Fish,
11, Protection of Animals and
Birds, and 24, Species
Conservation

Establishes protection of wildlife
from certain methods of take.
Establishes species
management plan
requirements.

Endangered Species Act

IC, Title 67, State Government
and State Affairs, Chapter 8,
Executive and Administrative
Officers, Section 67-818

Establishes state responsibility
and coordination of policy and
programs related to threatened
and endangered species.

Rules for Classification and
Protection of Wildlife

IDAPA 13, Department of Fish
and Game, 13.01.06

Establishes authority for the
Idaho Fish and Game
Commission to adopt rules
concerning the taking of wildlife
species and classification of
wildlife species.
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Table C-2: Potentially Applicable State Environmental Laws, Regulations, and Tribal

Agreements (cont.)

Law/Regulation/Agreement

Citation

Requirements

Idaho Historic Preservation
Act

IC, Title 67, Chapter 46,
Preservation of Historic Sites

Requires consultation with
responsible local governing
body.

Agreement in Principle
Between the
Shoshone-Bannock Tribes
and DOE

December 3, 2007

Establishes understanding and
commitment between the Tribes
and DOE.

Settlement Agreement
Among the State of Idaho,
the DOE, and the Navy

October 17, 1995, amended
2008

Allows |daho National
Engineering and Environmental
Laboratory (INEEL) (now INL)
to receive spent nuclear fuel
and mixed waste from off-site
and establishes schedules for
the treatment of existing
high-level radioactive waste,
transuranic waste, and mixed
waste, and the removal of spent
nuclear fuel from the State.

Federal Facility Agreement
and Consent Order

December 9, 1991

Establishes a procedural
framework for developing,
prioritizing, implementing, and
monitoring appropriate
response actions at the INL in
accordance with CERCLA,
RCRA, and the Idaho
Hazardous Waste Management
Act.

Idaho Site Treatment Plan
and Consent Order for
Federal Facility Compliance
Plan

November 1, 1995 - issued to
INEEL (now INL) and Argonne
National Laboratory-West (now
Materials and Fuels Complex
(MEC))

Addresses compliance with the
FFCA and mixed waste
treatment issues by
implementing the INL Site
Treatment Plan.

C.6 Emergency Management and Response Laws, Regulations, and Executive Orders

This section discusses the laws, regulations, and EOs that address the protection of public health
and worker safety and require the establishment of emergency plans. These laws, regulations,
and EOs relate to the operation of facilities (including NNPP facilities) that engage directly or
indirectly in the production of special nuclear material.

C.6.1 Federal Emergency Management and Response Laws

Emergency Planning and Community Right-to-Know Act of 1986 (U.S.C. § 11001 et seq.)
(also known as “SARA Title llI”’). Emergency Planning and Community Right-to-Know Act
requires emergency planning and notice to communities and government agencies concerning the
presence and release of specific chemicals. EPA implements this act under regulations found in
40 C.F.R. § 355, 370, and 372. Under Subtitle A of this act, federal facilities are required to
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provide various information (such as inventories of specific chemicals used or stored and releases
that occur from these sites) to the state emergency response commission and to the local
emergency planning committee to ensure that emergency plans are sufficient to respond to
unplanned releases of hazardous substances. Implementation of the provisions of this act began
voluntarily in 1987, and inventory and annual emissions reporting began in 1988. DOE requires
compliance with Title Ill as a matter of DOE policy at its contractor-operated facilities

Robert T. Stafford Disaster Relief and Emergency Assistance Act of 1988 (42 U.S.C. § 5121).
This act, as amended, provides an orderly, continuing means of providing federal government
assistance to state and local governments in managing their responsibilities to alleviate suffering
and damage resulting from disasters. The President, in response to a state governor’s request,
may declare an “emergency” or “major disaster” to provide federal assistance under this act. This
act provides for the appointment of a federal coordinating officer who will operate in the designated
area with a state coordinating officer for the purpose of coordinating state and local disaster
assistance efforts with those of the federal government.

C.6.2 Federal Emergency Management and Response Regulations

Quantities of Radioactive Materials Requiring Consideration of the Need for an Emergency
Plan for Responding to a Release (10 C.F.R. § 30.72, Schedule C). This section of the
regulations provides a list that is the basis for both the public and private sector to determine
whether the radiological materials they handle must have an emergency response plan for
unscheduled releases, and is one of the threshold criteria documents for DOE hazards
assessments required by DOE Order 151.1, “Comprehensive Emergency Management System.”

Executive Order 12656 (Assignment of Emergency Preparedness Responsibilities,
November 18, 1988). This Order assigns emergency preparedness responsibilities to federal
departments and agencies. For DOE nuclear facilities, these responsibilities are assigned to the
DOE.

C.7 Applicable Permitting and Approval Requirements
The New Facility Alternative is the only alternative that would require new permits, permit

modifications, or approvals. Permits that have been identified as necessary for the New Facility
Alternative are listed in Table C-3.
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Table C-3: New Permits, Permit Modifications, or Approvals for the New Facility Alternative

Permit, Modification or Responsible Agency Regulation or Sources
Approval
Permit to Construct a Idaho Department of
Non-Radionuclide Air Emissions Environmental Icl):)oprﬁr'gl 508f.2i1rg1ol-lu§glr??nf?<;;2(e)
Source' Quality (IDEQ)
Amendment to Tier | Operating IDEQ IDAPA 58.01.01 - Rules for the
Permit’ Control of Air Pollution in Idaho
Major Modification to Reuse
Permit for Industrial Wastewater IDEQ :/[J;Zf‘st?leog 17 - Recycled
Facility?
Approval of Material Modification i
to Municipal Wastewater IDEQ ES:SA 58.01.16 - Wastewater
Treatment Facility®
. : IDAPA 58.01.08 - Idaho Rules
Approval of Simple Water Main for Public Drinking Water
Extension to Public Drinking
: . IDEQ/IPB Systems/Memorandum of

Water System and/or Service Line Understanding between the
Connection*® IBP and IDEC?
Construction Permits: Electrical,
Plumbing, and Heating, Idaho Division of Building :Bﬁgﬁ 8;8;81
Ventilation, and Air-Conditioning Safety IDAPA 07'07'01
(HVAC) T

" Only required for the New Facility Alternative if the contractors selected to provide portable rock-crushing
equipment and concrete batch plant operations operate under Permit By Rule or a general Permit to
Construct.

?Required for the New Facility Alternative from infrastructure changes necessary to get wastewater to the
Industrial Waste Ditch

® A new municipal wastewater force main and additional service connections are required for the New Facility
Alternative (Section 4.11). The new force main is considered a “material modification” to the NRF sewage
system.

* A water main extension would be necessary to connect the existing drinking water system to the new
facility. The required connection would be considered a “simple water main extension” because it does not
require the addition of system components designed to control quantity or pressure, including booster
stations, new sources, pressure reducing stations, or reservoirs.

® Service line connection (from main to building) falls under the jurisdiction of the Idaho Division of Building
Safety — Plumbing Bureau (IPB).
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APPENDIX D

SUMMARY OF CULTURAL RESOURCE INVESTIGATIONS

D.1 Introduction

This Appendix documents a summary of the cultural resource investigations conducted to support
the evaluation of impacts from the proposed action. This information was provided to the ldaho
State Historic Preservation Office (SHPO) and the Shoshone-Bannock Tribes as documented in
Appendix B along with their responses.

D.2 Background and Objectives

The National Environmental Policy Act (NEPA) requires consideration of whether an action could
potentially violate federal, state, or local laws or requirements (40 C.F.R § 1508.27) or require a
federal permit, license, or other entitlements (40 C.F.R. § 1502.25). Protection and conservation of
cultural and historic resources is achieved through Section 106 of the National Historic
Preservation Act (NHPA) of 1966, as amended; its implementing regulations (36 C.F.R. § 800)
require that federal agencies consider the effects of their undertakings on historic properties

(e.g., cultural resources that have been included in or that have been determined to be eligible for
inclusion in the National Register of Historic Places (NRHP, or National Register)).

Battelle Energy Alliance (BEA), Cultural Resource Management Office, performed archival
investigations for Naval Reactors Facility (NRF) areas being considered for the proposed action.
With the archival investigations, BEA assessed overall cultural resource sensitivity in the vicinity of
NRF.

Follow-on field investigations were limited to the temporary disturbance areas for the New Facility
Alternative (Location 3/4 and Location 6) and for the Overhaul Alternative. The general purpose of
the field investigations was to provide site-specific information from which the Naval Nuclear
Propulsion Program (NNPP) could draw conclusions regarding potential impacts to cultural
resources. Specific objectives were to:

» ldentify cultural resources within the temporary disturbance areas associated with the
proposed action.

» Conduct a preliminary assessment of the potential effects of land disturbance on any
identified cultural resources, particularly those listed on or eligible for listing on the
NRHP.

» Develop specific recommendations for strategies to complete National Register
assessments of identified resources and general recommendations to avoid or reduce
unavoidable adverse effects.

Two reports were prepared during the evaluation of potential impacts. The first report was
prepared based on surveys conducted in 2011 (INL 2011). A second report was prepared
documenting some additional survey work and additional investigations (INL 2013d). To the extent
feasible, temporary disturbance areas would be located to minimize impacts to cultural resources.
These reports describe methods and results of the archival search and field investigations. The full
reports were provided to the Idaho SHPO and the Shoshone-Bannock Tribes. Table D-1 provides
a summary of the resources found during cultural resource investigations.
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It was determined through the evaluation in Section 4.8, information in the cultural resource survey
report, information in the cultural resource investigations report, and consultation with the Idaho
SHPO and the Shoshone-Bannock Tribes that there would be no adverse effect to historic
properties eligible for listing on the NRHP impacted by the proposed action. Even though the small
archaeological sites that have been identified are not eligible for the NRHP, the historical record
described in the Idaho National Laboratory (INL) Cultural Resources Management Plan supports
the conclusion that INL, including the proposed disturbance areas, is located within a large original
territory of the Shoshone-Bannock people and archaeological and other cultural resources that
reflect the importance of the area to the Tribes are located there. The Shoshone-Bannock Tribes
agreed that the construction of the new facility at NRF would have small unavoidable impacts to
Native American cultural resources (small archaeological sites and ecological resources) identified
in the survey areas for Location 3/4 and Location 6 of the New Facility Alternative.
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Table D-1: Summary of Cultural Resource Surveys and Investigations

Site Number

Description

Status

National Register
Evaluation

Recommendation

10-BT-944

General Prehistoric
(12,000 - 150 BP)

Lithic Scatter South of NRF

Originally recorded in 1985 as a dense
scatter of 200 flakes and expedient
flake tools (Reed & Ringe 1985). Test
excavations completed in 2012: seventy
30 x 30 centimeter shovel probes and
two 1 x 1 meter test pits; no cultural
features or strata identified (INL 2012,
INL 2013d). The resource is located
outside the temporary disturbance
areas for the proposed action.

Ineligible

No further work

10-BT-945

Middle Prehistoric
(7,500 - 1,300 BP)
Campsite East of NRF

Originally recorded in 1985 as a scatter
of 40 flakes and dart point fragments
(Reed & Ringe 1985). Test excavations
completed in 2011 (due to the location
of the resource in the temporary
disturbance area): fifteen 30 x 30
centimeter shovel probes and one 1 x 1
meter test pit; no cultural features or
strata identified (INL 2013d).

Ineligible

No further work

10-BT-947

Late Prehistoric
(1,300 - 150 BP)
Campsite East of NRF

Originally recorded in 1985 as a scatter
of six flakes and two arrow point
fragments (Reed & Ringe 1985). Test
excavations completed in 2011 (due to
the location of the resource in the
temporary disturbance area): fifteen

30 x 30 centimeter shovel probes and
one 1 x 1 meter test pit; no cultural
features or strata identified (INL 2013d).

Ineligible

No further work
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

Site Number

Description

Status

National Register
Evaluation

Recommendation

10-BT-948

General Prehistoric
(12,000 - 150 BP)
Lithic Scatter East of NRF

Originally recorded in 1985 as a scatter
of 10 flakes (Reed & Ringe 1985). Test
excavations completed in 2011 (due to
the location of the resource in the
temporary disturbance area): twenty

30 x 30 centimeter shovel probes and
one 1 x 1 meter test pit; no cultural
features or strata identified (INL 2013d).

Ineligible

No further work

10-BT-1038

Middle Prehistoric Il
(3,500 - 1,300 BP)
Lithic Scatter East of NRF

Originally recorded in 1985 as a scatter
of 29 flakes and an Elko
Corner-notched point fragment

(Reed et al. 1987). Test excavations
completed in 2011: fifty 30 x 30
centimeter shovel probes and one 1 x 1
meter test pit; no cultural features or
strata identified (INL 2013d).

The resource is located outside the
temporary disturbance areas for the
proposed action.

Ineligible

No further work

INL-09-04-01

General Prehistoric
(12,000 - 150 BP)
Lithic Scatter West of NRF

Originally recorded in 2009 as a scatter
of 25 flakes (INL 2011). Test
excavations completed in 2011 (due to
the location of the resource in the
temporary disturbance area): twelve

30 x 30 centimeter shovel probes and
one 1 x 1 meter test pit; no cultural
features or strata identified (INL 2013d).

Ineligible

No further work
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

National Register

: Recommendation
Evaluation

Site Number Description Status

Originally recorded in 1991 as a scatter
of 20 flakes and expedient scraping
tools with two concentrations of
fire-cracked rock indicating possible fire
General Prehistoric hearths (Ringe 1995). Test excavations
INL-91-12-01 (12,000 - 150 BP) completed in 2012 (due to the location Ineligible No further work
Campsite East of NRF of the resource in the temporary
disturbance area): twenty-two 30 x 30
centimeter shovel probes and one 1 x 1
meter test pit; no cultural features or
strata identified (INL 2013d).

Originally recorded in 1991 as a scatter
of ten flakes and a few fragments of
fire-cracked rock that may represent a
fire hearth (Ringe 1995). Test

General Prehistoric excavations completed in 2012 (due to
INL-91-12-02 (12,000 - 150 BP) the location of the resource in the Ineligible No further work
Campsite East of NRF temporary disturbance area): five

30 x 30 centimeter shovel probes, one
1 x 1 meter test pit, with no subsurface
artifacts found and no cultural features
or strata identified (INL 2013d).
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

Site Number

Description

Status

National Register
Evaluation

Recommendation

10-BT-949

General Prehistoric
(12,000 - 150 BP)
Lithic Scatter East of NRF

Originally recorded in 1985 as a scatter
of approximately 20 flakes and a
nondiagnostic biface fragment

(Reed & Ringe 1985). Surface
conditions in this area have changed
since this site was originally recorded.
Thin scatter of artifacts could not be
re-identified in 2010, 2011, or 2012
(INL 2011, INL 2013d) in the temporary
disturbance areas for the proposed
action.

Ineligible

No further work

INL-91-12-05

General Prehistoric
(12,000 - 150 BP)
Campsite Southeast of NRF

Originally recorded in 1991 as a
dispersed scatter of three flakes and
one fire-cracked cobble possibly
indicating a fire hearth (Ringe 1995).
Surface conditions in this area have
changed since this site was originally
recorded. Sparse scatter of artifacts
could not be re-identified in 2012
(INL 2013d). The resource is located
outside the temporary disturbance
areas for the proposed action.

Ineligible

No further work




DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

Site Number

Description

Status

National Register
Evaluation

Recommendation

10-BT-933

General Prehistoric
(12,000 - 150 BP)
Lithic Scatter North of NRF

Originally recorded in 1985 as a scatter
of 45 flakes and one utilized flake
(Reed & Ringe 1985). Re-identified in
2011 and 2012 as a small scatter of
flakes (INL 2011, INL 2013d).

The resource is potentially eligible for
nomination to the NRHP; however, it is
located outside the temporary
disturbance areas for the proposed
action.

Potentially eligible

Avoidance is feasible

10-BT-934

Late Prehistoric Il
(750 - 150 BP)
Campsite North of NRF

Originally recorded in 1985 as three
activity areas including dense flake
concentrations, formal and expedient
scraping tools, a knife, biface
fragments, two Desert Side-notched
arrow point fragments, and an arrow
perform (Reed & Ringe 1985).
Re-identified in 2012 as a dense artifact
scatter (INL 2013d).

The resource is potentially eligible for
nomination to the NRHP; however, it is
located outside the temporary
disturbance areas for the proposed
action.

Potentially eligible

Avoidance is feasible
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

Site Number

Description

Status

National Register
Evaluation

Recommendation

10-BT-937

General Prehistoric
(12,000 - 150 BP)
Campsite North of NRF

Originally recorded in 1985 as a scatter
of 40 flakes, two nondiagnostic biface
fragments, an exhausted lithic core, and
fire-cracked rock fragments suggesting
that a fire hearth may be present
(Reed & Ringe 1985). Re-identified in
2012 as a small scatter of artifacts

(INL 2013d).

The resource is potentially eligible for
nomination to the NRHP; however, it is
located outside the temporary
disturbance areas for the proposed
action.

Potentially eligible

Avoidance is feasible

10-BT-940

Middle Prehistoric

(7500 - 1300 BP)

Lithic Scatter Northwest of
NRF

Originally recorded in 1985 as a thin
scatter of 17 flakes, a large notched dart
point fragment, and an expedient flake
tool (Reed & Ringe 1985). Re-identified
in 2012 as a sparse scatter of flakes
(INL 2013d).

The resource is potentially eligible for
nomination to the NRHP; however, the
site is unlikely to yield additional
information and is located outside the
temporary disturbance areas for the
proposed action.

Potentially eligible

Avoidance is feasible
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

Site Number

Description

Status

National Register
Evaluation

Recommendation

10-BT-941

General Prehistoric
(12,000 - 150 BP)
Campsite Northwest of NRF

Originally recorded in 1985 as a
dispersed scatter of 20 flakes and
utilized flakes (Reed & Ringe 1985).
Re-identified in 2012 as a small scatter
of artifacts (INL 2013d).

The resource is potentially eligible for
nomination to the NRHP; however, it is
located outside the temporary
disturbance areas for the proposed
action.

Potentially eligible

Avoidance is feasible

10-BT-950

General Prehistoric
(12,000 - 150 BP)

Lithic Scatter Northwest of
NRF

Originally recorded in 1985 as a scatter
of 14 flakes (Reed & Ringe 1985).
Re-identified in 2012 as a sparse
scatter of flakes (INL 2013d).

The resource is potentially eligible for
nomination to the NRHP; however, the
site is unlikely to yield additional
information and is located outside the
temporary disturbance areas for the
proposed action.

Potentially eligible

Avoidance is feasible
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

Site Number

Description

Status

National Register
Evaluation

Recommendation

10-BT-951

Historic

(circa 1908)

Canal construction camp
Northwest of NRF

Originally recorded in 1985 as a canal
construction camp with a rock feature, a
dense scatter of domestic debris, and
other cultural features

(Reed & Ringe 1985). Re-identified in
2012 as a dense scatter of artifacts and
cultural features (INL 2013d).

The resource is potentially eligible for
nomination to the NRHP; however, it is
located outside the temporary
disturbance areas for the proposed
action.

Potentially eligible

Avoidance is feasible

10-BT-1037

Historic

(circa 1909)

Homestead Northeast of
NRF

Originally recorded in 1985 as a
homestead with a probable root cellar,
corral, and a dense scatter of domestic
artifacts (Reed et al. 1987, Ringe &
Holmer 1988). Re-identified in 2011
and 2012 as a dense scatter of historic
artifacts and cultural features (INL 2011,
INL 2013d).

The resource is potentially eligible for
nomination to the NRHP; however, it is
located outside the temporary
disturbance areas for the proposed
action.

Potentially eligible

Avoidance is feasible
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

National Register

: Recommendation
Evaluation

Site Number Description Status

Originally recorded in 1995 as a
dispersed scatter of five flakes and a
nondiagnostic biface fragment

(Ringe 1995). Re-identified as a sparse
scatter of flakes in 2012 (INL 2013d).
The resource is potentially eligible for Potentially eligible Avoidance is feasible
nomination to the NRHP; however, the
site is unlikely to yield additional
information and is located outside the
temporary disturbance areas for the
proposed action.

General Prehistoric
(12,000 - 150 BP)

Lithic Scatter Southwest of
NRF

INL-95-52-08

Originally recorded in 1995 as a
campsite with ten flakes, two Rosegate
Corner-notched arrow points, and a
possible fire hearth (Ringe 1995).

Late Prehistoric | Re-identified in 2011 and 2012 as a
(1300 - 750 BP) sparse scatter of flakes

Campsite Southwest of (INL 2011, INL 2013d).

NRF The resource is potentially eligible for
nomination to the NRHP; however, it is
located outside the temporary
disturbance areas for the proposed
action.

INL-95-52-09 Potentially eligible Avoidance is feasible
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

National Register

: Recommendation
Evaluation

Site Number Description Status

Originally recorded in 1995 as a
dispersed scatter of 20 flakes, burned
bone, and fire-cracked rock fragments
indicating a possible fire hearth

General Prehistoric (Ringe 1995). Re-identified in 2011 and
(12,000 - 150 BP) 2012 as a small scatter of artifacts Potentiallv eligible Avoidance is feasible
Campsite Southwest of (INL 2011, INL 2013d). yelg

NRF The resource is potentially eligible for
nomination to the NRHP; however, it is
located outside the temporary
disturbance areas for the proposed
action.

INL-95-52-10

Originally recorded in 2011 as a scatter
of 12 flakes and a piece of fire-cracked
rock indicating a possible fire hearth
(INL 2011). Re-identified in 2012 as a
sparse scatter of artifacts (INL 2013d).
The resource is potentially eligible for
nomination to the NRHP; however, it is
located outside the temporary
disturbance areas for the proposed
action.

General Prehistoric
INL-11-01-01 (12,000 - 150 BP)
Campsite East of NRF

Potentially eligible Avoidance is feasible
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

Site Number

National Register

: Recommendation
Evaluation

Description Status

INL-12-04-10

Sparse and dispersed scatter of five
flakes and a fire-cracked rock fragment
indicating a possible fire hearth
identified during intensive surveys in
2012 (INL 2013d).

Due to potentially datable subsurface
General Prehistoric deposits, limited test excavations were
(12,000 - 150 BP) conducted. The resource is potentially Potentially eligible Avoidance is feasible
Campsite Northwest of NRF | eligible for nomination to the NRHP;
however, the test excavations resulted
in no substantial cultural deposits that
would merit NRHP listing. The resource
is located outside the temporary
disturbance areas for the proposed
action.

INL-12-04-11

Sparse scatter of four flakes and a fire-
cracked rock fragment indicating a
possible fire hearth identified in
intensive surveys in 2012 (INL 2013d).
Due to potentially datable subsurface
deposits, limited test excavations were
conducted. The resource is potentially
eligible for nomination to the NRHP;
however, the test excavations resulted
in no substantial cultural deposits that
would merit NRHP listing. The resource
is located outside the temporary
disturbance areas for the proposed
action.

General Prehistoric
(12,000 - 150 BP)
Campsite Northwest of NRF

Potentially eligible Avoidance is feasible
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

Site Number

Description

Status

National Register
Evaluation

Recommendation

INL-12-04-12

Historic
(circa 1942-1949)
Road

West Monument Road, a development
associated with the Arco Naval Proving
Ground, recorded during intensive
surveys in 2012 (INL 2013d). The
resource is located outside the
temporary disturbance areas for the
proposed action.

Ineligible

No further work

10-BT-935

Late Prehistoric
(1300 - 150 BP)
Isolate Location

Small notched arrow point was collected
in 1985 (Reed & Ringe 1985). No new
artifacts were identified in this area in
2012.

Location is unlikely to yield additional
information and is located outside the
temporary disturbance areas for the
proposed action.

Ineligible

No further work

10-BT-936

General Prehistoric
(12,000 - 150 BP)
Isolate Location

Retouched flake was collected in 1985
(Reed & Ringe 1985). No new artifacts
were identified in this area in 2012.
Location is unlikely to yield additional
information and is located outside the
temporary disturbance areas for the
proposed action.

Ineligible

No further work
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

Site Number

Description

Status

National Register
Evaluation

Recommendation

10-BT-938

Middle Prehistoric
(7500 - 1300 BP)
Isolate Location

Large notched dart point fragment was

collected in 1985 (Reed & Ringe 1985).

No new artifacts were identified in this
area in 2012.

Location is unlikely to yield additional
information and is located outside the
temporary disturbance areas for the
proposed action.

Ineligible

No further work

10-BT-939

General Prehistoric
(12,000 - 150 BP)
Isolate Location

Nondiagnostic biface midsection was

collected in 1985 (Reed & Ringe 1985).

No new artifacts were identified in this
area in 2012.

Location is unlikely to yield additional
information and is located outside the
temporary disturbance areas for the
proposed action.

Ineligible

No further work

10-BT-942

Middle Prehistoric Il
(5000 - 3500 BP)
Isolate Location

Stemmed-indented base dart point

collected in 1985 (Reed & Ringe 1985).

No new artifacts were identified in this
area in 2010 or 2011 (INL 2011).
Location is unlikely to yield additional
information despite being located in the
temporary disturbance areas for the
proposed action.

Ineligible

No further work
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

National Register

Site Number Description Status E - Recommendation
valuation
Retouched flake collected in 1985
(Reed & Ringe 1985). No artifacts were
General Prehistoric identified in this area in 2010 or 2011
10-BT-943 (12,000 - 150 BP) SN'- 201). . - Ineligible No further work
Isolate Location _ ocatlon_ is unllke_ly to yleld addltlo_nal
information despite being located in the
temporary disturbance areas for the
proposed action.
Nondiagnostic biface tip collected in
1985 (Reed & Ringe 1985). No artifacts
General Prehistoric were identified in this area in 2010 or
10-BT-946 (12,000 - 150 BP) 2011 (NL 2014 N Ineligible No further work
Isolate Location . ocatlon. is unllkgly to yleld addltlo.nal
information despite being located in the
temporary disturbance areas for the
proposed action.
Retouched flake collected in 1985
(Reed et al. 1987). No artifacts were
General Prehistoric identified in this area in 2010 or 2011
10-BT-964 (12,000 - 150 BP) (INL 2011). Ineligible No further work

Isolate Location

Location is unlikely to yield additional
information despite being located in the
temporary disturbance areas for the
proposed action.
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

Site Number

Description

Status

National Register
Evaluation

Recommendation

10-BT-965

General Prehistoric
(12,000 - 150 BP)
Isolate Location

Conjoining nondiagnostic biface
fragments collected in 1985

(Reed et al. 1987). No artifacts were
identified in this area in 2012.
Location is unlikely to yield additional
information and is located outside the
temporary disturbance areas for the
proposed action.

Ineligible

No further work

10-BT-1379

Middle Prehistoric
(7500 — 1300 BP)
Isolate Location

Large notched projectile point collected
in 1988 (Ringe & Holmer 1988). No
artifacts were identified in this area in
2012.

Location is unlikely to yield additional
information and is located outside the
temporary disturbance areas for the
proposed action.

Ineligible

No further work

INL-91-12-03

Historic
(circa 1880 - 1920)
Isolate Location

Half-pint solarized milk bottle collected
in 1991 (Ringe 1995). No new artifacts
were identified in this area in 2010 or
2011 (INL 2011).

Location is unlikely to yield additional
information despite being located in the
temporary disturbance areas for the
proposed action.

Ineligible

No further work




DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

National Register

: Recommendation
Evaluation

Site Number Description Status

Nondiagnostic biface midsection
collected in 1995 (Ringe 1995). No
artifacts were identified in this area in
2010 or 2011 (INL 2011).

Location is unlikely to yield additional
information despite being located in the
temporary disturbance areas for the
proposed action.

General Prehistoric
INL-91-12-04 (12,000 - 150 BP)
Isolate Location

Ineligible No further work

Nondiagnostic biface midsection
collected in 1995 (Ringe 1995). No
artifacts were identified in this area in
2010 or 2011 (INL 2011).

Location is unlikely to yield additional
information despite being located in the
temporary disturbance areas for the
proposed action.

General Prehistoric
INL-95-52-06 (12,000 - 150 BP)
Isolate Location

Ineligible No further work

Desert Side-notched arrow point
fragment collected in 1995

(Ringe 1995). No artifacts were
identified in this area in 2012.

Location is unlikely to yield additional
information despite being located in the
temporary disturbance areas for the
proposed action.

Late Prehistoric Il
INL-95-52-07 (750 - 150 BP)
Isolate Location

Ineligible No further work
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

National Register

Site Number Description Status E - Recommendation
valuation
Nondiagnostic biface fragment identified
in 2011 (INL 2011). Artifact was
General Prehistoric collected in 2012.
INL-11-01-02 (12,000 - 150 BP) Location is unlikely to yield additional Ineligible No further work
Isolate Location information despite being located in the
temporary disturbance areas for the
proposed action.
Nondiagnostic scraping tool identified in
2011 (INL 2011). Artifact was collected
General Prehistoric in 2012.
INL-11-01-03 (12,000 - 150 BP) Location is unlikely to yield additional Ineligible No further work
Isolate Location information despite being located in the
temporary disturbance areas for the
proposed action.
Three nondiagnostic unmodified flakes
identified in 2011 (INL 2011). No new
General Prehistoric artifacts identified in this area in 2012.
INL-11-01-04 (12,000 - 150 BP) Location is unlikely to yield additional Ineligible No further work
Isolate Location information and is located outside the
temporary disturbance areas for the
proposed action.
Nondiagnostic biface fragment identified
. in 2012 (INL 2013d).
General Prehistoric Location is unlikely to yield additional
INL-12-04-01 (12,000 - 150 BP) yroy Ineligible No further work

Isolate Location

information and is located outside the
temporary disturbance areas for the
proposed action.
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

National Register

Site Number Description Status E - Recommendation
valuation
Six nondiagnostic unmodified flakes
. identified in 2012 (INL 2013d).
General Prehistoric Location is unlikely to yield additional
INL-12-04-02 | (12,000 - 150 BP) formation and y| 3{ 4 outside th Ineligible No further work
Isolate Location ![n ormation and is located outside the
emporary disturbance areas for the
proposed action.
Ceramic insulator identified in 2012
Historic (INL 2013d).
INL-12-04-03 (circa 1942 — 1952) The resource is located outside the Ineligible No further work
Isolate Location temporary disturbance areas for the
proposed action.
Three concrete panels
(approximately 1 x 6 meter x 20
Historic centimeter) identified in 2012
INL-12-04-04 (circa 1942 — 1949) (INL 2013d). Ineligible No further work
Isolate Location The resource is located outside the
temporary disturbance areas for the
proposed action.
Cement survey monument identified in
Historic 2012 (INL 2013d).
INL-12-04-05 (circa 1942 — 1949) The resource is located outside the Ineligible No further work
Isolate Location temporary disturbance areas for the
proposed action.
Rock cairn constructed by NRF
employee identified in 2012
Modern (INL 2013d). The resource is potentially
INL-12-04-06 (circa 1960 — 2000) eligible for nomination to the NRHP; Potentially eligible Avoidance is feasible

Rock Feature

however, it is located outside the
temporary disturbance areas for the
proposed action.
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Table D-1: Summary of Cultural Resource Surveys and Investigations (cont.)

Site Number

Description

Status

National Register
Evaluation

Recommendation

INL-12-04-07

Late Prehistoric Il
(750 - 150 BP)
Isolate Location

Desert Side-notched arrow point

fragment collected in 2012 (INL 2013d).

Location is unlikely to yield additional
information despite being located in the
temporary disturbance areas for the
proposed action.

Ineligible

No further work

INL-12-04-08

Middle Prehistoric
(7500 — 1300 BP)
Isolate Location

Large notched dart point collected in
2012 (INL 2013d).

Location is unlikely to yield additional
information despite being located in the
temporary disturbance areas for the
proposed action.

Ineligible

No further work

INL-12-04-09

Late Prehistoric Il
(750 - 150 BP)
Isolate Location

Desert Side-notched arrow point

fragment identified in 2012 (INL 2013d).

Location is unlikely to yield additional
information and is located outside the
temporary disturbance areas for the
proposed action.

Ineligible

No further work
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APPENDIX E
AIR QUALITY ANALYSIS FOR NON-RADIOLOGICAL POLLUTANTS

E.1 Introduction

Air quality modeling is performed to estimate non-radiological air pollutant concentrations at public
receptor locations and Federal Class | areas as a result of air emissions from the proposed action.
The Region of Influence (ROI) for the analysis includes public receptor locations and roads as
defined for the Idaho National Laboratory (INL) in IDEQ 2011. The ROI also includes the following
Federal Class | areas: Craters of the Moon National Monument, Grand Teton National Park, and
Yellowstone National Park. The overall objective of the analyses is to demonstrate that National
Ambient Air Quality Standard (NAAQS), Toxic Air Pollutants (TAPs), and Prevention of Significant
Deterioration (PSD) increments are not exceeded for the various alternatives either separately or
cumulatively when added to INL releases. The analyses provide an estimate of impacts based on
estimates of facility emissions for the alternatives and emissions from other INL facilities.

Alternatives Analyzed
Three alternatives are analyzed: No Action Alternative, the Overhaul Alternative, and the New
Facility Alternative. The following time-frames and durations are used when evaluating air quality

impacts in Section 4.6.1 related to these alternatives:

No Action Alternative

The time period evaluated for the No Action Alternative is 45 years.

Overhaul Alternative

* The time period evaluated for the Overhaul Alternative is 45 years.

» The refurbishment period would take place over 33 years in parallel with Expended Core
Facility (ECF) operations.

» The post-refurbishment operational period addresses the 12 years after refurbishment
when only operational activities would take place in ECF.

New Facility Alternative

» The time period evaluated for the New Facility Alternative is 45 years.

» The construction period would be approximately 3 years and would occur in parallel with
ECF operations.

* The transition period would be approximately 5 to 12 years and would overlap with ECF
operations.

» The new facility operational period represents the time when all naval spent nuclear fuel
handling operations have moved to a new facility and examination work continues in ECF.

Emission Estimates for the Proposed Actions
Air pollutant emissions are estimated on an annual basis for the refurbishment period and the
post-refurbishment operational period of the Overhaul Alternative, the construction period of the

New Facility Alternative, new facility operational period, and INL facilities (which include Naval
Reactors Facility (NRF) and ECF) in Section E.2. Air pollutants generated during the transition
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period and operational period of the New Facility Alternative would be in addition to those
described for ECF. The INL baseline emissions include those estimated for all NRF operations
(including ECF). Therefore, the transition period is accounted for in the cumulative (new facility
operations modeled with other INL facilities) concentration comparisons to air quality standards.
This approach provides a reasonable estimate of the pollutant concentrations at receptor locations
from all INL activities.

Modeling Methodology

Three computer modeling codes are used to estimate non-radiological air pollutant concentrations
at public receptor locations and Federal Class | areas as a result of air emissions from the
proposed action: AERMOD, VISCREEN, and CALPUFF. Sections E.3, E.4, and E.5 contain the
modeling methodology for AERMOD (EPA 2004a), VISCREEN (EPA 1992a), and CALPUFF
Version 5.8, Level 070623 (Scire et al. 2000a and Scire et al. 2000b). The modeling methodology
is documented in INL 2013a, INL 2013b, and INL 2013c. AERMOD is used to model impacts of
criteria, toxic, and PSD air pollutants at INL public receptor locations and near field (< 50 kilometers
(31 miles) from the source) Federal Class | areas. VISCREEN is used to model visibility impacts at
near field Federal Class | areas. CALPUFF is used to model PSD at far field (> 50 kilometers

(31 miles) from the source) Federal Class | areas. A screening test to evaluate whether visibility,
deposition, or ozone impacts would be needed for far field Federal Class | areas (Grand Teton
National Park and Yellowstone National Park) was used per recommendations in FLAG 2010, and
is included in Section E.4.

E.2 Source Term Development
E.2.1 Source Terms for Emissions from INL Facilities

This section describes the development of source terms for emissions from the INL facilities
(including NRF). Primary sources of criteria and toxic pollutants at INL include fuel oil-fired boilers;
diesel engines; emergency diesel generators (EDGs); and miscellaneous small gasoline, diesel,
and propane combustion sources. The boilers are used to generate steam for heating facilities
and are the main source of non-radiological air pollutant emissions at INL. Diesel engines are
used at the Advanced Test Reactor (ATR) Complex to generate electricity for reactor operations.
EDGs are used at INL facilities as emergency electrical power sources, and periodic testing
contributes to criteria and toxic air pollutant emissions. The miscellaneous combustion sources
include non-vehicle sources such as small portable generators, air compressors, and welders.
These sources for all INL facilities are used to generate current emissions. Air emissions (based
on fuel use) from INL facilities for 2005-2009 were reviewed to find the maximum emissions for use
in the air dispersion models.

Criteria air pollutants include: sulfur dioxide (SO), nitrogen dioxide (NO,), two size ranges for
particulate matter (PM,, and PM,5), carbon monoxide (CO), lead (Pb), and ozone (O3). Particulate
matter (PM) with an aerodynamic diameter less than or equal to 10 micrometers are referred to as
PM;, and those that are less than or equal to 2.5 micrometers are referred to as PM, 5. Because
O3 is not directly emitted or monitored, volatile organic compounds (VOCs) and nitrogen oxides
(NO,), which are O3 precursors, are considered. Certain standards apply to long-term (annual
average) conditions; other standards are short-term and apply to conditions that persist for periods
ranging from 1 hour to 3 months, depending on the toxic properties of the pollutant in question.

PSD pollutants include PM;o, PM2 5, SO,, and NO,. Maximum allowable PSD pollutant

concentration increases or increments are specified for the nation as a whole (designated Federal
Class Il areas), and more stringent increment limits (as well as ceilings) are prescribed for national
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resources, such as national forests, parks, and monuments (designated Federal Class | areas). Air
pollutant standards are presented in Section 3.6.2. Modeling results for INL and NRF are provided

in Section 3.6.3 and 3.6.4, respectively. Modeling results for the proposed action are compared to

the standards in Section 4.6.

Toxic air pollutants are listed in Table E.2-1. The list of toxic air pollutants in Table E.2-1 is not
exhaustive for INL and includes only those that could be emitted as part of the proposed action.
Use of various chemical products such as cleaners, lubricants, and adhesives produce small
amounts of toxic air pollutants; but the amounts used are small and, therefore, are not included in
the analysis. Welding naval spent nuclear fuel canisters at NRF also produces small amounts of
toxic air pollutants. These emissions are small based on the maximum number of canisters
processed per year in 2005 through 2009 and are intermittent over the course of a year. These
emissions are not expected to increase due to the proposed action. Therefore, welding emissions
are not included in the analysis.

Table E.2-1: Toxic Air Pollutants

Carcinogens Non-Carcinogens
Acetaldehyde (C,H,0) Acrolein (C3H,0)
As as arsenic trioxide (As.0O3) Ammonia (NH3)
Benzene (CgHs) Chromium (Cr)
Be as beryllium oxide (BeO) Copper (Cu)
1,3-Butadiene (C4Hs) Ethylbenzene (CgH1o)
Cd as cadmium oxide (CdQO) Manganese (Mn)
Formaldehyde (HCOH) Naphthalene (C1oHs)
Nickel (Ni) Selenium (Se)
Polycyclic aromatic compounds (PACs) Toluene (C;Hsg)
Xylene (C3H10)
Zn as zinc oxide (ZnO)

Emission factors and emission calculation methods for fuel combustion sources from EPA 2010
(Section 1.3, Fuel Oil Combustion) are used. The general equation for emission estimation is:

E = Ax EF x (1-ER/100) Equation E-1
Where:
E = emissions
A = activity rate (e.g., gallons of fuel per year or Btu’s per year)
EF = emission factor
ER = overall emission reduction efficiency (%)

ER is set to zero based on the conservative assumption that fuel combustion sources at INL do not
have stack abatement. The EFs for criteria, PSD, and toxic air pollutants are provided in Table
E.2-2.

Annual fuel use (A in Equation E-1) for INL air pollutant sources at each facility is provided in
Table E.2-3.
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Table E.2-2: Emission Factors for Boilers, EDGs, and Miscellaneous Fuel Combustion

Sources
EDGs and .
Boilers Diesel EDGg amlj)Mls_cellgneous Fuel
Engines ombustion Sources
Grade 1/2 Fuel | Large” Diesel | Small® Diesel Gasoline Propane
Pollutant Name oil' Engines Engines Engines Combustion
Ib/1000 gal, Ib/10° Btu, Ib/10° Btu,
unless unless unless 6
otherwise otherwise otherwise Ib/10° Btu 1b/1000 gal
noted noted noted
Sulfur oxides (SOx) 2.16x10™ 1.50x107 2.9x10™ 8.4x10 1.0x10"
S“'ft’gg'sx'de 2.13x10" 140 x10° | 2755x10" | 7.98x102 1.0x10"
Sulfuric acid 3 4 2 3
(H,S05) 3.73x10 1.0x10 1.78 x10 5.1x10
Nitrogen oxides 1
(NOX) 20 3.2 4.41 1.63 1.3x10
Nitrogen dioxide 1
(NOy)
Ammonia (NH;3) 8.0x10™
Carb"'(‘cmoo)”“'de 5 8.5x10" 9.5x10" 9.9x10™ 75
VOCs 2.0x10™ 8.19x107 3.276x107 8.0x10™
Benzene (CsHe) 2.14x10* 7.76x10™ 9.33x10™
Toluene (C;Hs) 6.20x107 2.81x10* 4.09x10*
Xylenes (CgH1o) 1.09x10™ 1.93x10™ 2.85x10™
1,3-Butadiene -5 -5
’ 3.91x10 3.91x10
(C4Hs)
Formaldehyde 2 5 3
(HCOH) 6.10x10 7.89%10 1.18x10
Acetaldehyde 5 4
(C,H40) 2.52x10 7.67%x10
Acrolein (C3H,0) 7.88x10° 9.25x107°
Ethylbenzene 5
6.36x10
(CgH10)
Naphthalene -3 4 5
(C1oHs) | 1.13x10 1.30%x10 8.48x10
Polyaromatic 165x10° 8.53x10° 1.10x10°

compounds (PACs)

Note: Gray shaded areas indicate the pollutant is not emitted or an emission factor is not available.
Source: EPA 2010, unless otherwise noted.
! Ultra low sulfur fuel containing less than 15 parts per million (ppm) sulfur is used.
% Greater than 600 horsepower.
® Less than 600 horsepower.

Ib=pound; Btu=British thermal unit; gal=gallons
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Table E.2-2: Emission Factors for Boilers, EDGs, and Miscellaneous Fuel Combustion

Sources
(cont.)
Boilers EDGs and EDGs and Miscellaneous Fuel
Diesel Engines Combustion Sources
Grade 1/2 Large” Diesel Small® Diesel Gasoline Propane
Fuel Oil' Engines Engines Engines | Combustion
Pollutant Name I6/1000 qal
umesg ’ Ib/10° Btu, Ib/10° Btu,
. unless unless Ib/10° Btu Ib/1000 gal
otherwise . .
otherwise noted | otherwise noted
noted
PMio 2.30 5.73x102 3.1x10™ 1.0x10™ 7.0x10™
PM, 5 1.55 5.56x102 3.1x10™ 1.0x10™ 7.0x10™
As as arsenic 12 12 12
trioxide (As,03) 10.6 (10" Btu) | 10.6 (10°“ Btu) 10.6 (10°“ Btu)

Be as beryllium

8.3 (10" Btu)

8.3 (10" Btu)

8.3 (10"? Btu)

oxide (BeO)
Cd as cadmium 12 12 12
oxide (CdO) 3.4 (10 Btu) | 3.4 (10" Btu) 3.4 (10" Btu)
Chromium (Cr) 3 (10" Btu) 3 (10" Btu) 3 (10" Btu)
Copper (Cu) 6 (10" Btu) 6 (10" Btu) 6 (10" Btu)
Pb as lead 12 12 12
monoxide (PbO) 9.7 (10"Btu) | 9.7 (10" Btu) 9.7 (10" Btu)
Manganese (Mn) | 6 (10" Btu) 6 (10" Btu) 6 (10" Btu)
Nickel (Ni) 3 (10" Btu) 3 (10" Btu) 3 (10" Btu)
Selenium (Se) 15 (10" Btu) 15 (10" Btu) 15 (10" Btu)
Znaszincoxide | 541012y ) | 50(10Btu) | 5.0 (10" Btu)

(ZnO)

Note: Gray shaded areas indicate the pollutant is not emitted or an emission factor is not available.
Source: EPA 2010, unless otherwise noted.
! Ultra low sulfur fuel containing less than 15 parts per million (ppm) sulfur is used.
2 Greater than 600 horsepower.

3

Less than 600 horsepower.

Ib=pound; Btu=British thermal unit; gal=gallons
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Table E.2-3: Annual Fuel Use for INL Air Pollutant Sources

INL Facility
Source CFA INTEC | TAN/SMC | RWMC NRF cTR CITRC MFC
omplex
liters per year (gallons per year
Boilers and Large Diesel 567,810 4,921,020 1,362,744 | 3,028,320 | 2,281,866 984,204
Engines’ (150,000) | (1,300,000) | (360,000) | (800,000) | (602,807) (260,000)
Large® Engine EDGs 28,141 999 17,439 2037 999
(7434) (264) (4607) (538) (264)
3 , 4997 999 3997 999 15,990
Small” Engine EDGs (1320) (264) (1056) (264) (4224)
Miscellaneous Fuel 40,027 8559 947,550 29,583 2854 5580
Combustion Equipment (10,574) (2261) (250,317) (7815) (754) (1474)

Note: Gray cells indicate absence of source.

ATR = Advanced Test Reactor

CFA = Central Facilities Area

INTEC = Idaho Nuclear Technology and Engineering Center
TAN = Test Area North

SMC = Specific Manufacturing Capability

RWMC = Radioactive Waste Management Complex

NRF = Naval Reactors Facility

CITRC = Critical Infrastructure Test Range Complex

MFC = Materials and Fuels Complex

! Large diesel engines are only operated at the ATR Complex.
% Greater than 600 horsepower.
® Less than 600 horsepower.
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Air pollutant release rates in grams per second are determined from estimated emissions and

estimated equipment operating hours for each facility. Release rates are used as input for most of
the air dispersion modeling and are provided in INL 2013a. Other units are also used depending
on the analysis (e.g., tons per year are used for visibility screening). Operating hours for

equipment at each facility are provided in Table E.2-4. Annual INL emissions are provided in
Table E.2-5 and Table E.2-6

Table E.2-4: Annual Hours of Operation for INL Air Pollutant Sources

INL Facility
ATR
Source CFA | INTEC | TAN/SMC | RWMC | NRF Comple | CITRC | MFC
X
hours per year
Bollers and Large | o760 | 8760 | 7943 | 8760 | 4693 | 6339
Diesel Engines
Large” Engine
EDGs 63 40 66 8 40
Small® Engine
EDGs 200 40 160 40 640
Miscellaneous
Fuel Combustion | 2600 2600 2600 2340 2600 2600

Equipment

Note: Gray cells indicate absence of source.

ATR = Advanced Test Reactor

CFA = Central Facilities Area
INTEC = Idaho Nuclear Technology and Engineering Center

TAN = Test Area North
SMC = Specific Manufacturing Capability

RWMC = Radioactive Waste Management Complex

NRF = Naval Reactors Facility

CITRC = Critical Infrastructure Test Range Complex
MFC = Materials and Fuels Complex

! Large diesel engines are only operated at the ATR Complex.

% Greater than 600 horsepower.

®Less than 600 horsepower.
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Table E.2-5: Sums of INL Boiler, Large Diesel Engine, and EDG Emissions

INL Boilers and Large Diesel Engines INL EDGs
Pollutant Name kilograms pounds tons per kilograms pounds tons
per year per year year per year per year per year
Sulfur oxides (SOx) 3.4x10° 7.5x10° 3.7x10 1.3x10° 2.9x10° 1.4x10"
Sulfur dioxide (SO,) 3.3x10° 7.4x10° 3.7x10™ 1.2x10? 2.7x10° 1.4x10"
Sulfuric acid (H,SO,) 6.9 1.5x10' 7.6x10° 7.9 1.8x10' 8.8x107
Nitrogen oxides (NOx) 7.8x10* 1.7x10° 8.6x10’ 4.5x10° 9.9x10° 5.0
Nitrogen dioxide (NO,) 1.5%x10° 3.2x10° 1.6
Ammonia (NH5) 1.2x10° 2.6x10° 1.3
Carbon monoxide (CO) 2.1x10* 4.6x10* 2.3x10' 1.1x10° 2.5x10° 1.2
VOCs 1.6x10° 3.6x10° 1.8 2.1x10° 4.7x10° 2.3x10"
Benzene (CgHs) 1.3x10’ 2.8x10’ 1.4x10* 1.0 2.3 1.2x10°
Toluene (C;Hs) 1.4x10' 3.0x10’ 1.5x107 4.1x10” 9.0x10™" 4.5x10™
Xylenes (CgH1o) 3.3 7.2 3.6x10° 2.8x10 6.3x10" 3.1x10™
1,3-Butadiene (C4Hs) 6.3x10" 1.4 7.0x10™ 4.9x10° 1.1x10™ 5.4x10°
Formaldehyde (HCOH) 9.0x10' 2.0x10° 9.9x10% 5.9x10" 1.3 6.5x10™
Acetaldehyde (C,H,0) 4.1x10" 9.0x10" 4.5x10™ 3.6x10" 7.9x10" 4.0x10™
Acrolein (C;H,0) 1.3x10” 2.8x10” 1.4x10™ 4.7x10° 1.0x10” 5.2x10°
Ethylbenzene (CgH1o) 9.3x10” 2.0x10" 1.0x10*
Naphthalene (C1oHs) 3.7 8.3 4.1x10° 1.4x10™ 3.2x10™ 1.6x10™
Polycyclic aromatic compounds (PACs) 1.6x10" 3.6x10" 1.8x10* 1.2x10% 2.6x10% 1.3x10°
PM;o 3.1x10° 6.9x10° 3.5 1.8x10° 4.1x10° 2.0x10"
PM, s 2.9x10° 6.5x10° 3.2 1.8x10° 4.0x10° 2.0x10™
As as arsenic trioxide (As,05) 2.2 5.0 2.5x107 1.3x107% 2.9x107° 1.5x10°
Be as beryllium oxide (BeO) 1.8 3.9 2.0x107 1.0x107 2.3x10% 1.2x10°
Cd as cadmium oxide (CdO) 7.3x10" 1.6 8.0x10™ 4.3x107 9.5x10° 4.8x10°
Chromium (Cr) 6.4x10" 1.4 7.0x10* 3.8x10° 8.3x10° 4.2x10°
Copper (Cu) 1.3 2.8 1.4x10° 7.5x10° 1.7x10% 8.3x10°
Pb as lead monoxide (PbO) 2.5 5.6 2.8x10° 1.2x10™ 2.7x10™ 1.3x10”
Manganese (Mn) 1.3 2.8 1.4x107° 7.5x10° 1.7x107 8.3x10°
Nickel (Ni) 6.4x10" 1.4 7.0x10™ 3.8x10° 8.3x10° 4.2x10°
Selenium (Se) 3.2 7.0 3.5x10° 1.9x10% 4.2x10° 2.1x10°
Zn as zinc oxide (Zn0) 1.1 2.3 1.2x10° 6.3x10° 1.4x10% 6.9x10°

Notes: Gray shaded cells indicate pollutant is not emitted or no emission factor is available.
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Table E.2-6: Sums of INL Miscellaneous Fuel Combustion Emissions and Sum of all Source Emissions for INL Facilities

Sum of INL Miscellaneous Fuel Combustion

Sum of all Source Emissions for INL Facilities?

Pollutant Name - Emissions -
kilograms pounds tons kilograms pounds tons
per year per year per year' per year per year per year'
Sulfur oxides (SOx) 4.3x10° 9.4x10° 4.7x10™ 8.9x10° 2.0x10° 9.9x10"
Sulfur dioxide (SO,) 4.0x10° 8.9x10° 4.5x10" 8.6x10° 1.9x10° 9.5x10™
Sulfuric acid (H2S0,) 2.5x10' 5.6x10' 2.8x10” 4.0x10" 8.9x10' 4.4x10*
Nitrogen oxides (NOXx) 7.8x10° 1.7x10* 8.6 9.0x10" 2.0x10° 9.9x10’
Nitrogen dioxide (NO,) 1.5x10° 3.2x10° 1.6
Ammonia (NH;) 1.2x10° 2.6x10° 1.3
Carbon monoxide (CO) 2.3x10° 5.0x10° 2.5 2.4x10° 5.3x10" 2.7x10'
VOCs 5.5x10° 1.2x10° 6.0x10™ 2.4x10° 5.2x10° 2.6
Benzene (CeHe) 1.3 2.9 1.4x10° 1.5x10" 3.4x10’ 1.7x10”
Toluene (C;Hs) 5.7%x10" 1.3 6.3x10™ 1.5x10’ 3.2x10’ 1.6x10”
Xylenes (CgH1o) 4.0x10™ 8.8x10” 4.4x10"* 4.0 8.7 4.4x10”
1,3-Butadiene (C4Hs) 5.5x10™ 1.2x10” 6.0x10™ 7.4x10” 1.6 8.1x10™
Formaldehyde (HCOH) 1.6 3.6 1.8x10” 9.2x10' 2.0x10° 1.0x10"
Acetaldehyde (C,H,0) 1.1 24 1.2x10° 1.8 4.1 2.0x10°
Acrolein (C3H,0) 1.3x10” 2.8x10" 1.4x10™ 3.0x10™ 6.7x10" 3.3x10™
Ethylbenzene (CgH1o) 9.3x10” 2.0x10™ 1.0x10™
Naphthalene (C1oHsg) 1.2x10” 2.6x10" 1.3x10™ 4.0 8.8 4.4x10°
Polycyclic aromatic compounds (PACs) 1.5x10 3.4x107° 1.7x10° 1.9x10" 4.2x10" 2.1x10™
PMjio 5.2x10° 1.2x10° 5.8x10” 3.8x10° 8.5x10° 4.2
PMy s 5.2x10° 1.2x10° 5.8x10™ 3.6x10° 8.0x10° 4.0
As as arsenic trioxide (As,05) 1.5x107 3.2x107 1.6x107 2.3 5.0 2.5x107
Be as beryllium oxide (BeO) 1.2x10 2.6x107 1.3x10™ 1.8 4.0 2.0x10°
Cd as cadmium oxide (CdO) 4.8x10° 1.1x10* 5.3x10° 7.4x10” 1.6 8.1x10™
Chromium (Cr) 4.2x10° 9.2x10° 4.6x10° 6.5x10” 1.4 7.1x10™
Copper (Cu) 8.4x10° 1.8x10” 9.2x10° 1.3 2.9 1.4x10°
Pb as lead monoxide (PbO) 1.4x10* 3.0x10 1.5x10”° 2.6 5.7 2.8x10”
Manganese (Mn) 8.4x10° 1.8x10” 9.2x10° 1.3 2.9 1.4x10°
Nickel (Ni) 4.2x10° 9.2x10° 4.6x10° 6.5x10” 1.4 7.1x10™
Selenium (Se) 2.1x10™ 4.6x10* 2.3x10° 3.2 71 3.6x10°
Zn as zinc oxide (ZnO) 6.9x107° 1.5x10 7.7x10° 1.1 2.4 1.2x10°

Notes: Gray shaded cells indicate either pollutant is not emitted or no emission factor is available.

' Tons per year are short tons (2,000 Ibs).

2 Sums from combined emissions of Tables E.2-5 and E.2-6.

E-9




DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

E.2.2 Source Terms for the ECF Baseline and Evaluated Alternatives

Currently, naval spent nuclear fuel handling and examination operations at NRF are conducted in
ECF. NRF operates three fuel oil-fired boilers, four large EDGs, and miscellaneous small gasoline,
diesel, and propane combustion sources. The boilers are used to generate steam to heat several
of the site buildings, including ECF, and are the main source of non-radiological air pollutant
emissions at NRF. The four EDGs are used as emergency electrical power sources. Periodic
testing of the EDGs also contributes to non-radiological air pollutant emissions at NRF. The
miscellaneous combustion sources include non-vehicular sources such as air compressors or
heaters used in NRF activities that are not related to ECF operations. None of the fuel combustion
sources have stack abatement; therefore, unabated emissions are calculated to establish current
ECF conditions.

E.2.2.1 ECF Baseline Source Terms
Criteria, Toxic, and PSD Air Pollutants

Sections 3.6.4.1 and 3.6.4.2 present ECF baseline emissions for criteria and PSD air pollutants,
and toxic air pollutants, respectively. This section describes how these emissions are derived from
the baseline NRF emissions also presented in Sections 3.6.4.1 and 3.6.4.2. Consistent with
development of source terms for emissions from INL facilities, maximum annual emissions based
on NRF fuel usage for 2005-2009 are used. Based on NRF boiler operations, it was determined
that about one-third of overall steam demand is dedicated to ECF. NRF boiler emissions are
multiplied by 0.333 to get emissions attributable to ECF.

Currently, NRF has four 1000-kilowatt EDGs and is at maximum capacity for emergency power.
ECF requires 45 percent of the total 4,000 kilowatts to remain in operation if power is lost. Based
on this, ECF would need 1800 kilowatts of EDG power. NRF EDG emissions are multiplied by
0.45 to get emissions attributable to ECF.

Miscellaneous combustion sources are not included since they do not result from naval spent
nuclear fuel handling operations.

Emissions for boilers and EDGs for the ECF are provided in Table E.2-7 and Table E.2-8.
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Table E.2-7: Estimated Boiler Emissions for ECF

Emissions
Pollutant Name pounds kilograms grams
per year per year per second
Sulfur oxides (SOx) 4.3x10’ 2.0x10’ 1.2x10°
Sulfur dioxide (SO,) 4.3x10' 1.9x10' 1.1x10°
Sulfuric acid (H,SO,) 7.4x10™ 3.3x10” 2.0x10”
Nitrogen oxides (NOXx) 4.0x10° 1.8x10° 1.1x10"
Nitrogen dioxide (NO,) 2.0x10° 9.1x10’ 5.4x10°
Ammonia (NHs) 1.6x10° 7.3x10' 4.3x107
Carbon monoxide (CO) 1.0x10° 4.6x10° 2.7x107
VOCs 4.0x10’ 1.8x10’ 1.1x107
Benzene (CgHs) 4.3x10" 2.0x10" 1.2x10°
Toluene (C;Hs) 1.2 5.7x10" 3.3x10”
Xylenes (CsHo) 2.2x10% 9.9x10° 5.9x10”
1,3-Butadiene (C4Hs)
Formaldehyde (HCOH) 1.2x10' 5.6 3.3x10™
Acetaldehyde (C,H,0)
Acrolein (C;H,0)
Ethylbenzene (CgH1o) 1.3x10% 5.8x10” 3.4x10”
Naphthalene (CoHs) 2.3x10™" 1.0x10™" 6.1x10°
Polycyclic aromatic compounds (PACs) 3.3x10° 1.5x10° 8.9x10°
PM,o 4.6x10° 2.1x10° 1.2x107
PM, 5 3.1x10? 1.4x10° 8.4x10°
As as arsenic trioxide (As,0s) 2.9x10" 1.3%10" 7.7x10°
Be as beryllium oxide (BeO) 2.3x10™ 1.0x10" 6.1x10°
Cd as cadmium oxide (CdO) 9.3x10* 4.2x10™ 2.5x10°
Chromium (Cr) 8.1x10% 3.7x10% 2.2x10°
Copper (Cu) 1.6x10" 7.4x107 4.4x10°
Pb as lead monoxide (PbO) 2.6x10™ 1.2x10" 7.1x10°
Manganese (Mn) 1.6x10" 7.4x107 4.4x10°
Nickel (Ni) 8.1x10* 3.7x10” 2.2x10°
Selenium (Se) 4.1x10" 1.8x10” 1.1x107
Zn as zinc oxide (Zn0) 1.4x10™ 6.1x10” 3.6x10°

Note: Gray shaded cells indicate pollutant is not emitted or an emission factor is not available.
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Table E.2-8: Estimated EDG Emissions for ECF

Emissions
Pollutant Name Overhaul Alternative
pounds kilograms grams
per year per year per second
Sulfur oxides (SOx) 4.3x10" 2.0x10" 8.2x10™
Sulfur dioxide (SO,) 4.1x10™ 1.9x10" 7.8x10™
Sulfuric acid (H,SO,) 2.6x107 1.2x107 5.0x10”
Nitrogen oxides (NOXx) 9.1x10° 4.1x10° 1.7
Nitrogen dioxide (NO,)
Ammonia (NH3)
Carbon monoxide (CO) 2.4x10° 1.1x10° 4.6x10"
VOCs 2.3x10" 1.1x10’ 4.4x10%
Benzene (CgHs) 2.2x10" 1.0x10™ 4.2x10™
Toluene (C;Hs) 8.0x10” 3.6x10” 1.5x10™
Xylenes (CgH1o) 5.5x10” 2.5x10% 1.0x10™
1,3-Butadiene (C4He) 1.1x10% 5.0x10° 2.1x10°
Formaldehyde (HCOH) 2.2x10% 1.0x10? 4.3x10°
Acetaldehyde (C,H,0) 7.2x107° 3.2x107° 1.4x10°
Acrolein (C3H,0) 2.2x10° 1.0x10° 4.3x10°
Ethylbenzene (CgH1o)
Naphthalene (C1oHsg) 3.7x10° 1.7x10% 7.0x10°
Polycyclic aromatic compounds (PACs) 2.4x10° 1.1x107° 4.6x10°
PMq 1.6x10’ 7.4 3.1x10”
PM,s 1.6x10’ 7.2 3.0x10”
As as arsenic trioxide (As,05) 3.0x10° 1.4x107 5.7x10°
Be as beryllium oxide (BeO) 2.4x107 1.1x107° 4.5x10°
Cd as cadmium oxide (CdO) 9.7x10™ 4.4x10™ 1.9x10°
Chromium (Cr) 8.5x10™ 3.9x10™ 1.6x10°
Copper (Cu) 1.7x107 7.7x10™ 3.2x10°
Pb as lead monoxide (PbO) 2.8x10° 1.2x10° 5.3x10°
Manganese (Mn) 1.7x10° 7.7x10* 3.2x10°
Nickel (Ni) 8.5x10™ 3.9x10™ 1.6x10°
Selenium (Se) 4.3x107 1.9x107° 8.1x10°
Zn as zinc oxide (ZnO) 1.4x10° 6.4x10™ 2.7x10°

Notes: Gray shaded cells indicate pollutant is not emitted or an emission factor is not available.

E.2.2.2 No Action Alternative Source Terms

The evaluation for the No Action Alternative covers: (1) ECF operations with preventative and
corrective maintenance sufficient to sustain the proper functioning of ECF structures, systems, and
components, and (2) the potential for ECF operations to cease if preventative and corrective
maintenance are no longer sufficient to sustain the proper functioning of ECF structures, systems,
and components. The impacts described below would be the same during ECF operations or if
ECF operations cease.

There would be no change in unabated air pollutant emissions from boiler and EDG sources.
Therefore, air pollutant emissions from the No Action Alternative would not change from current
ECF emissions (Table E.2-7 and Table E.2-8). Total NRF emissions are included in those for INL
in Table E.2-5 and Table E.2-6.
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E.2.2.3 Overhaul Alternative Source Terms
Refurbishment Period

The activities associated with the refurbishment period of the Overhaul Alternative would occur
within the ECF with the exception of the construction of the new security boundary system. There
would be a small increase in emissions generated from the construction of the new security
boundary system. These emissions would be intermittent and would occur over a period of
approximately 1 year. Therefore, air pollutant emissions during the refurbishment period would be
small enough to eliminate further evaluation and would be similar to current ECF emissions
(Table E.2-7 and Table E.2-8).

Post-Refurbishment Operational Period

There would be no change in unabated air pollutant emissions from boiler and EDG sources for the
post-refurbishment operational period of the Overhaul Alternative compared to the current ECF
since the entire ECF would continue to be heated and would need emergency standby power.
Therefore, air pollutant emissions during overhaul post-refurbishment operational period would not
change from current ECF emissions (Table E.2-7 and Table E.2-8).

E.2.2.4 New Facility Alternative Source Terms
Construction Period

Emissions for the construction period are based on totals distributed over a 3-year construction
period. It is recognized that project schedules could change, with potentially longer construction
periods than originally planned. However, total throughputs, mileage, and other activity rates are
expected to be conservative. With a longer than 3-year construction period, total emissions would
be spread over a longer period, thus decreasing pollutant concentrations at receptor locations.
Emissions were estimated for both Location 3/4 and Location 6. There are only small differences
in construction emissions between the two locations, and the bounding case is presented below.

Fugitive Dust (PM;, and PM, 5) Emissions

Impacts from fugitive dust are evaluated using concentrations of particulate matter in ambient air.
Fugitive dust modeling uses area source terms versus point (e.g., stacks) or line (e.g., vehicle
emissions) source terms.

The majority of fugitive dust during construction would be produced by:

» Earth moving
* Wind erosion of bare ground
e Concrete batch plant and stone-crushing operations

Haul roads and unpaved roads used on the construction site are assumed to be within the
construction area and are not considered as separate sources of fugitive dust.

Earth-Moving Activities
Earth-moving activities involve operation of heavy construction equipment on exposed soil. See
Table E.2-9 for equipment and construction activities. Methods for calculating fugitive dust

emissions for earth-moving activities outlined in EPA 2010 were used. Fugitive dust emissions for
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earth-moving activities are calculated using Equation E-1, with activity rates (A), emission factors
(EF) and emission reduction efficiency (ER) values described below. Activity rates for
earth-moving activities are derived from information on hours of vehicle operation, tons of material
moved, or vehicle-miles traveled. Conservative parameter values based on the notional facility
designs are established to bound PM;q and PM, 5 activity rates. Activity rates for each parameter
are provided in Table E.2-9.

Table E.2-9: Activity Parameters for Earth-Moving Activities During the Construction Period of
the New Facility Alternative

Equipment Construction Activity Activity Parameter
Bulldozer Surface excavation and rough grading 632 hours
Excavators Loading dump trucks 173,144 tons
Front-end loaders Loading dump trucks 655,283 tons
Dump trucks Unloading fill material 828,428 tons
Compactor Material compacting 2700 hours
Grader Surface grading 31 miles

Equations recommended in EPA 2010 for dust-generating operations using heavy equipment on
exposed soils are used to calculate emission factors for different sizes of particulate matter.
Fugitive dust emissions are assumed to be uncontrolled; therefore, emission reduction efficiency in
Equation E-1 is set to zero. PM;o and PM. 5 emission factors for earth-moving activities are based
on guidance in EPA 2010 and are provided in Table E.2-10.

Table E.2-10: PM,, and PM, s Emission Factors for Earth-Moving Activities During the
Construction Period of the New Facility Alternative

Activity /| Equipment PM,, PM, 5 Units

Surface excavation and rough grading / 0.753 0.414 pounds per hour
Bulldozer

Loading dump trucks/Excavators 0.00045 0.00007 pounds per ton
Loading dump trucks/Front-end loaders 0.00045 0.00007 pounds per ton
Unloading fill material/Dump trucks 0.00045 0.00007 pounds per ton
Compacting/Compactor 0.753 0.414 pounds per hour
Surface grading/Grader 1.543 0.167 pounds per mile

PM;o and PM, 5 emissions from earth-moving activities during construction are provided in
Table E.2-11.

Table E.2-11: Annual PM;, and PM, s Emissions from Earth-Moving Activities During the
Construction Period of the New Facility Alternative

Emissions

PM10 PM2.5

kilograms per year pounds per year kilograms per year pounds per year

500 1100 227 499
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Wind Erosion of Bare Ground

Areas where wind erosion of bare ground could occur during the construction period include all
disturbance areas, whether temporary or permanent, including cleared areas, roadways, rail lines,
power lines, piping, batch plant footprint, gravel pit, and stockpiles.

Equations and calculation steps for wind erosion of bare ground are from EPA 2010. PM;, and
PM. s emissions for wind erosion of bare ground during construction are provided in Table E.2-12.

Table E.2-12: Annual PM,, and PM, s Emissions from Wind Erosion of Bare Ground During
the Construction Period of the New Facility Alternative

Emissions

PMo PM_s

kilograms per year pounds per year kilograms per year pounds per year

2600 5720 390 858

Concrete Batch Plant and Stone-Crushing Operations

Fugitive dust emissions from concrete batch plant and stone-crushing operations are based on the
processes involved in each operation and the type and mass of material throughput (Table E.2-13).
Concrete batch plant emissions are calculated using Equation E-1, with A = material throughput,

EF = emission factors based on processes from EPA 2010, and ER = 0 (e.g., no controls in place).

Table E.2-13: Material Throughputs for Concrete Batch Plant and Stone-Crushing Operations
for the Construction Period of the New Facility Alternative

Operation Material Quantity
metric tons U.S. tons
concrete batch plant sand, cement, and aggregate 220,373 242,969
stone-crushing gravel and aggregate 258,925 285,474

PM;, and PM, 5 emission factors from EPA 2010, for concrete batch plant and stone-crushing
operations are provided in Table E.2-14. The larger of the PM,, emission factors for mixer loading
(central mix) and truck loading (truck mix) is conservatively used. PM, s emission factors for batch
plants are not available in EPA 2010 and are to be scaled from PM;, values using the particle size
multiplier from EPA 2010 for central mix operations (i.e., 0.38/1.92 = 0.20).

Uncontrolled emission factors for PM, are taken from EPA 2010 for most stone-crushing
processes. In cases when PM,, emission factors are not available (i.e., truck loading -fragmented
stone and secondary crushing), the emission factors are chosen based on similar operations.
PM, 5 emission factors are not available in EPA 2010 for uncontrolled processes. PM, 5 emission
factors are estimated by scaling the PMyq emission factor for uncontrolled processes by the
respective PM, s to PMy, emission factor ratio for controlled processes. If controlled emission
factors are not available for a process, the scaling factor is conservatively set to 1.00.
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Table E.2-14: Emission Factors for Concrete Batch Plant and Stone-Crushing Operations
During the Construction Period of the New Facility Alternative

Emission Factors
Process PMi, PM, s
pounds per ton | scaling factor | pounds per ton
Concrete Batch Plant
Cement unloading to storage silo 0.47 0.20 0.094
Sand transfer 0.00099 0.20 0.000198
Aggregate transfer 0.0033 0.20 0.00066
Weigh hopper loading 0.0028 0.20 0.00056
Truck/Mixer loading 0.31 0.20 0.062
Stone Crushing
Digging (assuming wet drilling) 0.00008 1.00 0.00008
Truck loading — fragmented stone 0.000016 0.28 0.000005
Truck unloading — fragmented stone 0.000016 0.28 0.000005
Conveyor transfer point #1 0.0011 0.28 0.0003
Secondary crushing 0.0024 0.19 0.0004
Conveyor transfer point #2 0.0011 0.28 0.0003
Tertiary crushing 0.0024 0.19 0.0004
Conveyor transfer point #3 0.0011 0.28 0.0003
Screening 0.0087 0.07 0.0006
Conveyor transfer point #4 0.0011 0.28 0.0003
Truck loading — crushed stone 0.0001 0.28 0.00003
Source: Table 11.19.2-2 in EPA 2010. See text for exceptions.

Total PMyo and PM, 5 emissions (tons) are summed across processes for concrete batch plant and
stone-crushing operations. The total emissions are evenly distributed across a conservative 3-year
construction period and converted to emission rates (kilograms per year). PM,, and PM_ 5
emissions for concrete batch plant and stone-crushing operations are provided in Table E.2-15.

Table E.2-15: Annual PM,, and PM, s Emissions from Concrete Batch Plant and Stone-Crushing
Operations for the Construction Period of the New Facility Alternative

Emissions
Concrete Batch Plant Operations Stone-Crushing Operations
PM,, PM.5 PM,, PM, 5
kilograms pounds | kilograms | pounds kilograms | pounds kilograms pounds
per per per per per per per per
year year year year year year year year
19,340 42,548 3869 8512 782 1720 123 271

Vehicle Emissions

On-Road Vehicles

On-road vehicle emissions are generated for construction vehicles used for hauling and delivery of
materials, and for construction workforce travel to and from the construction site for each

alternative.
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A U.S. Environmental Protection Agency (EPA) model (MOBILEG.2) for diesel-fueled and
gasoline-fueled on-road vehicles is used to calculate vehicle emission factors for the construction
period. The model estimates vehicle emission factors based on fuel type, vehicle type, vehicle
speed, and climatological normals for temperature and humidity.

In December 2010, EPA approved the use of the MOVES2010a emission model for CO, PM,, and
PM, s transportation conformity hot-spot analyses by state and local agencies outside of California,
and established a 2-year grace period for implementing the change. In EPA 2011a, MOVES2010a
is recommended for assessing the criteria air pollutant impacts of vehicle emissions in National
Environmental Policy Act (NEPA) documents, with a 2-year grace period for implementation,
ending in December 2012. EPA 2011a states that if a model other than MOVES2010a

(e.g., MOBILE®6.2) is used in a Draft Environmental Impact Statement (EIS) that is released during
the grace period, it is acceptable to carry that model through to the Final EIS. This Draft EIS was
in preparation and review during the 2-year grace period, but will be published outside of the grace
period.

The maximum CO concentration (highest criteria pollutant emissions for on-road vehicles) at
receptor locations estimated for combined construction sources (including on-road vehicles) would
be about 1.3 percent and 0.9 percent of the NAAQS for 1-hour and 8-hour averaging, respectively
(INL 2013a). Additionally, construction emissions from on-road vehicles would be relatively
short-term. Based on low pollutant concentrations and short construction period, it was determined
that recalculating the on-road vehicle emissions using MOVES2010a would not likely impact model
results such that NAAQS would not be met. Therefore, the use of MOBILEG.2 in the Draft EIS will
be carried through to the Final EIS.

On-road vehicle emissions are calculated using Equation E-1, with A = total vehicle-miles travelled
(VMT), EF = emission factors generated by MOBILEG6.2, and ER = 0.

On-road vehicles considered for the construction period are dump trucks, concrete trucks, asphalt
trucks, and general delivery trucks. For workforce travel during construction, light-duty gas
vehicles, light-duty gas trucks, and light-duty diesel trucks are considered. A vehicle split of 25
percent light- gas vehicles, 40 percent light-duty gas trucks, and 35 percent light-duty diesel trucks
is assumed for workforce travel.

Total mileage estimates for on-road vehicles during the construction period are provided in
Table E.2-16.

Table E.2-16: Estimates for On-Road Vehicles for the Construction Period
of the New Facility Alternative

Equm_ent Construction Activity - Estimate -
(quantity) kilometers miles
Dump trucks (15) Material hauling 227,207 141,210
Concrete trucks (10) Concrete mixing/hauling 172,163 107,000
Asphalt trucks (3) Asphalt hauling 25,487 15,840
Delivery trucks (varies) | Delivery of construction materials 489,651 304,320
Workforce travel Commute — light-duty gas vehicles 13,834,182 8,598,000
Workforce travel Commute — light-duty gas trucks 22,134,691 13,756,800
Workforce travel Commute — light-duty diesel trucks 19,367,855 12,037,200

EPA recommended MOBILEG6.2 model inputs for fuel types are:
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gasoline Reid Vapor Pressure = 9.0, gasoline sulfur = 30 parts per million, and diesel sulfur < 15
parts per million (ultra-low diesel sulfur mandated for on-road vehicles starting in 2007). Average
on-road vehicle speed is assumed to be 45 miles per hour for construction trucks and 65 miles per
hour for commuting workers. Climatological normals for temperature and humidity were obtained
from the INL Central Facilities Area (CFA) meteorological tower.

On-road vehicle emission factors generated from MOBILEG.2 for criteria pollutants and VOCs are
provided in Table E.2-17.

Table E.2-17: Average' On-Road Vehicle Emission Factors Generated From MOBILES6.2 for
the Construction Period of the New Facility Alternative

. Emission Factors
Vehicle -

Type grams per mile

Cco NOX PM2_5 PM10 SOZ VOCs
HDDV 0.419 2.207 0.0631 0.0940 0.0132 0.206
LDGV 7.443 0.355 0.0112 0.0247 0.0068 0.321
LDGT 8.917 0.583 0.0113 0.0248 0.0095 0.496
LDDT 0.475 0.530 0.0294 0.0445 0.0056 0.204

HDDV = Heavy-duty diesel vehicles
LDGV = Light-duty gasoline vehicles (passenger cars)

LDGT = Light-duty gasoline trucks

LDDT = Light-duty diesel trucks

'The average emission factors are based on 3 years of construction. Actual years that construction would

occur may vary from those used.

On-road vehicle emissions are converted from grams per mile to kilograms per year and are

provided in Table E.2-18.

Table E.2-18: On-Road Vehicle Emissions for the Construction Period of the New Facility

Alternative
Air Pollutant . Emissions
kilograms per year pounds per year

6]6) 64,205 141,251

NO, 6236 13,719
PMyo 381 838
PM, s 214 471

SO, 89 196
VOCs 4053 8917

Off-Road Vehicles

Off-road vehicle emissions are generated for construction equipment used for moving, grading,
and compacting earthen materials.

Emission factors for off-road construction vehicles are modeled using EPA’s NONROAD 2008
emission factor model based on Bonneville County, Idaho. The model estimates vehicle emission
factors based on fuel type, heavy equipment type, and temperature normals.

Off-road vehicle emissions are calculated using Equation E-1, with A = equipment operating hours,
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EF = emission factors generated by NONROAD 2008, and ER = load factors in the NONROAD
model ACTIVITY database file.

Off-road vehicles considered for the construction period are bulldozers, compactors (plate and
smooth drum with 6-foot and 12-foot lifts), excavators, front-end loaders, graders, asphalt
spreaders, and asphalt rollers. Hours of operation for off-road vehicle emission calculations are
developed from assumptions regarding vehicle type, operating rates, area for each operation,
excavation volumes, and load capacity (where applicable).

The hours of operation for each type of equipment in Table E.2-19 are determined from the
operating rates and area to be graded, excavated, or compacted; or the volume of material that
would need to be loaded and hauled. Estimated hours of operation for off-road vehicles for the
entire construction period are provided in Table E.2-19.

Table E.2-19: Operating Hour Estimates for Off-Road Vehicles for the Construction Period of
the New Facility Alternative

Equipment (quantity) Operating Hours
Bulldozers (3) 632
Compactors 6-inch lift (1) 542
Compactors 12-inch lift (1) 978
Compactors Plate (5) 1178
Excavators (1) 148
Front-end Loaders (4) 1517
Graders (1) 2299
Asphalt Spreaders (1) 80
Asphalt Rollers (2) 80

Temperature data for use in NONROAD were obtained from the INL CFA meteorological tower.

Fuel type, Source Classification Code (SCC), and NONROAD load factors for each type of vehicle
are provided in Table E.2-20. Load factors are based on statistical values listed in the NONROAD
model ACTIVITY database file for the specific SCC and are used as the last term in Equation E-1.

EPA recommended NONROAD model inputs for fuel types are:

gasoline Reid Vapor Pressure = 9.0, gasoline sulfur = 30 parts per million, off-road diesel sulfur =
500 parts per million. Emission factors generated from the NONROAD model are provided in
Table E.2-21.
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Table E.2-20: NONROAD Model Parameter Descriptions

Equipment

NONROAD Load

. L. Fuel Source Classification Code Factor
Description percent
Bulldozers Diesel 2270002069 59
Compactor — Smooth .
Drum (12-foot lifts) Diesel 2270002015 59
Compactor — Smooth .
Drum (6-foot lifts) Diesel 2270002015 59
Compactor —Plate (walk | o coiine 2265002009 55
behind)
Excavators Diesel 2270002036 59
Front-end Loaders Diesel 2270002066 21
Graders Diesel 2270002048 59
Asphalt Spreader Diesel 2270002003 59
(paver)
Asphalt Roller (paving Diesel 2270002021 59
equipment)

Table E.2-21: Off-Road Vehicle Emission Factors Generated From NONROAD

(of0] NOX PM2_51 PM10 302 VOCs
Equipment
grams per hour
Bulldozers 142 329 37 35.8 21 27
Compactor —
Smooth Drum (12- 69 132 16 15.5 8 11
inch lifts)
Compactor —
Smooth Drum 69 132 16 15.5 8 11
(6-inch lifts)
Compactor — Plate
(walk behind) 731 8 1 1.0 0 26
Excavators 69 165 24 23.2 14 16
Front-end Loaders 77 83 14 13.6 4 15
Graders 76 198 28 27 1 16 20
Asphalt Spreader 73 157 20 19.4 11 14
(paver)
Asphalt Roller 58 112 13 12.6 6 10
(paving equipment)

"PM, 5 emission factors are scaled from PM;, emission factors using the NONROAD model Total PMy, and

PM, s Emission Report for Bonneville County, Idaho.

Emissions are converted to kilograms per year and rounded up to the nearest 5 kilograms.
Off-road vehicle emissions are provided in Table E.2-22.
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Table E.2-22: Air Pollutant Emissions for Off-Road Vehicles for the Construction Period of
the New Facility Alternative

Air Pollutant . Emissions
kilograms per year pound per year
CO 243 535
NO, 190 418
PMyo 25 55
PM, s 25 55
SO, 14 31
VOCs 24 53

Diesel Generators and Batch Plant Operations

Power for batch plant operations would either be supplied by a diesel generator or by connecting
into the existing electrical grid. For conservatism, the use of a diesel generator is assumed. A

water heater powered by either propane or diesel fuel would be needed for the batch plant during
winter months. For conservatism, the use of diesel fuel is assumed. During construction, the new
facility would need to be heated for worker comfort. This heat would be supplied initially by a
diesel generator. Emission factors from Table E.2-2 for boilers and small diesel engines are used
for the water heater and two diesel generators, respectively. Annual operating hours and fuel use

are provided in Table E.2-23. Emissions are provided in Table E.2-24.

Table E.2-23: Annual Hours of Operation and Fuel Use for Water Heater and Diesel
Generators for the Construction Period of the New Facility Alternative

Run Time Fuel Use Fuel Use
Source "
hours per year liters per year gallons per year

Water Heater 827 62,584 16,533

Batch Plant Diesel 2480 292,899 77,376
Generator

New Facility Diesel 2928 345,810 91,354
Generator

E-21




DOE/EIS-0453-D - Recapitalization of Infrastructure Supporting Naval Spent Nuclear Fuel Handling

Table E.2-24: Estimated Emissions for Batch Plant and New Facility Heating for the Construction Period of the New Facility Alternative

Emissions
Pollutant Name Batch Plant Water Heater Batch Plant Diesel Generator Heating Diesel Generator
Ib/yr kglyr g/sec Ib/yr kglyr g/sec Ib/yr kglyr g/sec
Sulfur oxides (SOx) 3.6 1.6 54x10* | 3.1x10° | 1.4x10° | 1.6x10" | 3.6x10° | 1.6x10° | 1.6x10"
Sulfur dioxide (SO,) 3.5 1.6 54x10* | 2.9x10° | 1.3x10° | 1.5x10" | 3.4x10° | 1.6x10° | 1.5x10"
Sulfuric acid (H,SO,) 6.1x10% | 2.8x10° | 9.3x10° | 1.9x10° | 8.5x10" | 9.6x10° | 2.2x10° | 1.0x10° | 9.6x10”
Nitrogen oxides (NO,) 3.3x10° | 1.5x10° | 5.0x10° | 4.7x10* | 2.1x10* 2.4 5.5x10* | 2.5x10* 2.4
Nitrogen dioxide (NO,) 1.7x10' 7.5 2.5x10°
Ammonia (NH5) 1.3x10' 6.0 2.0x10°
Carbon monoxide (CO) 8.3x10" | 3.7x10" | 1.3x10° | 1.0x10* | 4.6x10° | 5.1x10" | 1.2x10* | 5.4x10° [ 5.1x10"
Volatile organic compounds (VOCs) 3.3 1.5 5.0x10* | 3.5x10° | 1.6x10° | 1.8x10" | 4.1x10° | 1.9x10° | 1.8x10"
Benzene (CgHs) 3.5x10° | 1.6x10° | 5.4x10” 9.9 4.5 5.0x10* | 1.2x10’ 5.3 5.0x10™
Toluene (C;Hs) 1.0x10" | 4.6x10% | 1.6x10° 4.3 2.0 2.2x10™ 5.1 2.3 2.2x10™
Xylenes (CgH1o) 1.8x10° | 8.2x10* | 2.7x10” 3.0 1.4 1.5x10™ 3.6 1.6 1.5x10™
Propylene (CsHs) 3.0x10° | 1.3x10° | 4.5x10° | 2.7x10" | 1.2x10" | 1.4x10° | 3.2x10" | 1.5x10" | 1.4x10°
1,3-Butadiene (C4H) 41x107 | 1.9x10" [ 2.1x10° | 4.9x10" | 2.2x10" | 2.1x10°
Formaldehyde (HCOH) 1.0 4.6x10" | 1.5x10* | 1.3x10’ 5.7 6.4x10* | 1.5x10' 6.7 6.4x10™
Acetaldehyde (C,H,0) 8.1 3.7 4.1x10™ 9.6 4.4 4.1x10™
Acrolein (C3H,0) 9.8x10" | 4.4x10" | 5.0x10° 1.2 53x10" | 5.0x10°
Ethylbenzene (CgH1o) 1.1x10° | 4.8x10* | 1.6x10”
1,1,1-Trichloroethane (C,HsCl5) 3.9x10° | 1.8x10° | 5.9x10”
Naphthalene (C1oHsg) 1.9x10% | 8.5x10° | 2.8x10° | 9.0x10" | 4.1x10" | 4.6x10° 1.1 4.8x10" | 4.6x10°
Polycyclic aromatic compounds (PACs) | 2.7x10* | 1.2x10* | 4.2x10° | 1.2x10" | 5.3x10% | 5.9x10° | 1.4x10" | 6.3x10% | 5.9x10°
PMq 3.8x10" | 1.7x10" | 5.8x10° | 3.3x10° | 1.5x10° | 1.7x10" | 3.9x10° | 1.8x10° [ 1.7x10"
PM, 2.6x10" | 1.2x10" | 3.9x10° | 3.3x10° | 1.5x10° | 1.7x10" | 3.9x10° | 1.8x10° | 1.7x10"
Chromium (Cr) 6.7x10° | 3.0x10° | 1.0x10° | 3.2x10° | 1.4x10° | 1.6x10° | 3.8x10° | 1.7x10% | 1.6x10°
Copper (Cu) 1.3x10% | 6.1x10° | 2.0x10° | 6.4x10% | 2.9x10° | 3.2x10° | 7.5x10° | 3.4x10?% | 3.2x10°
Mercury (Hg) as Hg 6.7x10° | 3.0x10° | 1.0x10° | 3.2x10° | 1.4x10° | 1.6x10° | 3.8x10° | 1.7x10% | 1.6x10°
Manganese (Mn) 1.3x107 | 6.1x10° | 2.0x10° | 6.4x10% | 2.9x10° | 3.2x10° [ 7.5x10° | 3.4x10° | 3.2x10°
Nickel (Ni) 6.7x10° | 3.0x10° | 1.0x10° | 3.2x10° | 1.4x10° | 1.6x10° | 3.8x10° | 1.7x10% | 1.6x10°

Notes: Gray shaded cells indicate pollutant is not emitted or an emission factor is not available.

Ib/yr = pounds per year.
kg/yr = kilograms per year.
g/sec=grams per second.
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Table E.2-24: Estimated Emissions for Batch Plant and New Facility Heating for the Construction Period of the New Facility Alternative

(cont.)
Emissions
Pollutant Name Batch Plant Water Heater Batch Plant Diesel Generator Heating Diesel Generator
Ib/yr kg/yr g/sec Ib/yr kg/yr g/sec Ib/yr kg/yr g/sec
Selenium (Se) 3.3x10% | 1.5x10% | 5.1x10° | 1.6x10" | 7.2x10% | 8.1x10° | 1.9x10" | 8.5x10% | 8.1x10°
As as arsenic trioxide (As,05) 2.4x10% | 1.1x10% | 3.6x10° | 1.1x10" | 5.1x10° | 5.7x10° | 1.3x10" | 6.0x10° | 5.7x10°
Be as beryllium oxide (BeO) 1.9x107 | 8.4x10° | 2.8x10° | 8.8x10° | 4.0x10° | 4.5x10° | 1.0x10" | 4.7x10% | 4.5x10°
Cd as cadmium oxide (CdO) 7.6x10° | 3.5x10° | 1.2x10° | 3.6x10% | 1.6x10% | 1.8x10° | 4.3x10% | 1.9x10% | 1.8x10°
Pb as lead monoxide (PbO) 2.2x10% | 9.8x10° | 3.3x10° | 1.0x10" | 4.7x10° | 5.2x10° | 1.2x10" | 55x10° | 5.2x10°
Zn as zinc oxide (Zn0O) 1.1x107 | 5.0x10° | 1.7x10° | 5.3x10° | 2.4x10° | 2.7x10° | 6.2x10° | 2.8x10° | 2.7x10°

Notes: Gray shaded cells indicate pollutant is not emitted or an emission factor is not available.

Ib/yr = pounds per year.
kg/yr = kilograms per year.
g/sec=grams per second.
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Certain toxic pollutants would be emitted from cement unloading to a storage silo and truck/mixer
loading operations. These emissions are calculated using the emission factors presented in

Table E.2-25 for material throughput of 301,612 tons for cement unloading and material throughput
of 65,034 tons for truck/mixer loading. Emissions are provided in Table E.2-26.

Table E.2-25: Toxic Pollutant Emission Factors for Batch Plant Material Handling

Unloading Cement Truck/Mixer Loading
Pollutant Name
pounds per ton pounds per ton

Arsenic 1.68x10° 1.22x10°
Beryllium 1.79x10° 2.44x10”
Cadmium 2.34x10” 3.42x10°
Total Chromium 2.52x10”" 1.14x10°
Lead 7.36x107 3.62x10°
Manganese 2.02x10™ 6.12x10°
Nickel 1.76x10° 1.19x10°
Total Phosphorus 1.18x10° 3.84x10°
Selenium 2.62x10°

Note: Gray shaded cells indicate pollutant is not emitted or an emission factor is not available.

Table E.2-26: Toxic Pollutant Emissions for Batch Plant Material Handling

Emissions
Pollutant Name n
kilograms per year pounds per year

Arsenic 1.3x10" 2.9x10™
Beryllium 2.1x10° 4.6x10°
Cadmium 8.8x10° 1.9x107
Total Chromium 7.6x107 1.7x10"
Lead 4.8x10™ 1.1x10™
Manganese 7.8 1.7x10'

Nickel 7.2x10" 1.6

Total Phosphorus 6.6x10" 1.5
Selenium 1.5x10” 3.3x107

Transition Period

Impacts during the transition period of the New Facility Alternative are analyzed by modeling the
new facility operations emissions with INL emissions to get cumulative concentrations of pollutants
at receptor locations. Source terms for new facility operations emissions are generated from the
5-year maximum criteria and toxic emissions from fuel combustion for heating ECF (fuel oil-fired
boilers) and from testing EDGs that would power ECF should a site-wide power failure occur.
These maximum emissions are scaled for new facility operations for use in the dispersion
modeling. Information on facility size, operations, and power requirements is used to establish
reasonable scaling factors for emissions. Conservatisms (e.g., extra kilowatts for EDGs) are built
in to account for uncertainties.

It is assumed that emissions for new facility operations would not change based on the location at
NREF (i.e., Location 3/4 or Location 6). The conceptual facility designs are similar enough at each
location that differences in air pollutant emissions would be small and not likely to influence
concentrations at receptor locations.
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Scaling factors for pollutant emissions are developed by considering area, air volumes, and EDG
energy requirements of ECF currently being used for naval spent nuclear fuel handling activities
along with conservative estimates of the area, air volumes, and EDG energy requirements of a
new facility. Naval spent nuclear fuel handling operations are estimated to take place in about
92 percent of the ECF area, with the remaining 8 percent dedicated to examination operations.
The following assumptions are made:

» Change in the volume of air to be heated is proportional to the amount of pollutants emitted
by the boilers
» Change in emergency power requirements is proportional to the amount of pollutants
emitted by the EDGs
Scaling factors for the New Facility Alternative boilers and EDGs are provided in Table E.2-27.

Table E.2-27: Emission Scaling Factors for Boilers and EDGs from New Facility Operations

Source Emission Scaling Factors
Boilers 2.392°
EDGs 1.50°

" Scaling factors are multiplied by ECF emissions.
2Scaling factors are multiplied by NRF emissions.

Based on NRF boiler operations, it was determined that about one-third of overall steam demand is
dedicated to ECF.

Based on engineering and design calculations, it was determined that the ratio of air volume of the
conceptual new facility to the volume of air in the ECF would be about 2.6. As mentioned above,
naval spent nuclear fuel handling operations take place in about 92 percent of the ECF area. The
scaling factor for new facility emissions in Table E.2-27 is determined by multiplying the volume
ratio by 0.92 (2.6 x 0.92 = 2.392). The scaling factor is multiplied by boiler emissions for heating
ECF (per individual pollutant) to get an estimate of emissions from new facility operations.

Based on the conceptual design information for the new facility, two EDGs totaling 4000 kilowatts
of capacity would be needed to supply standby emergency power. EDGs could also be needed for
fire water pumps or other systems not yet identified. Therefore, EDG emissions for a new facility
are based on a 6,000-kilowatt need; the scaling factor is provided in Table E.2-27.

Source terms for boilers and EDGs for the transition period of the New Facility Alternative are
provided in Table E.2-28 and Table E.2-29.
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Table E.2-28: Boiler Emissions for the Transition Period of the New Facility Alternative

Pollutant Name Emls5|ons
pounds per year kilograms per year grams per second
Sulfur oxides (SOx) 1.0x10? 4.7x10' 2.8x10°
Sulfur dioxide (SO,) 1.0%x10? 4.6x10' 2.7x10°
Sulfuric acid (H,SO,) 1.8 8.0x10™ 4.7x10°
Nitrogen oxides (NOx) 9.6x10° 4.4x10° 2.6x10™
Nitrogen dioxide (NO,) 4.8x107 2.2x10° 1.3x10%
Ammonia (NHs) 3.8x10? 1.7x10° 1.0x10%
Carbon monoxide (CO) 2.4x10° 1.1x10° 6.5x107
VOCs 9.6x10' 4.4x10" 2.6x107
Benzene (CgHs) 1.0x10" 4.7x10° 2.8x10°
Toluene (C;Hs) 3.0 1.4 8.0x10°
Xylenes (CgH1o) 5.2x10™ 2.4x10% 1.4x10°
1,3-Butadiene (C4Hs)
Formaldehyde (HCOH) 2.9x10’ 1.3x10’ 7.9x10™
Acetaldehyde (C,H,0)
Acrolein (C;H,0)
Ethylbenzene (CgH o) 3.1x10% 1.4x10" 8.2x107
Naphthalene (CoHs) 5.4x10" 2.5x10™ 1.5x10”
Polycyclic aromatic compounds (PACs) 7.9x10° 3.6x10° 2.1x10”
PMo 1.1x10° 5.0x10° 3.0x10°
PM,s5 7.4x10° 3.4x10° 2.0x10%
As as arsenic trioxide (As,05) 6.9x10™" 3.1x10" 1.8x10°
Be as beryllium oxide (BeO) 5.4x10" 2.5x10™ 1.5x10”
Cd as cadmium oxide (CdO) 2.2x10" 1.0x10™ 6.0x10°
Chromium (Cr) 1.9x10™ 8.8x10” 5.2x10°
Copper (Cu) 3.9x10" 1.8x10™ 1.0x10°
Pb as lead monoxide (PbO) 6.3x10™ 2.9x10 1.7x107
Manganese (Mn) 3.9x10™ 1.8x10" 1.0x10”
Nickel (Ni) 1.9x10™ 8.8x107 5.2x10°
Selenium (Se) 9.7x10" 4.4x10" 2.6x10°
Zn as zinc oxide (ZnO) 3.2x10™ 1.5x10" 8.7x10°

Note: Gray shaded cells indicate pollutant is not emitted or an emission factor is not available.
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Table E.2-29: EDG Emissions for the Transition Period of the New Facility Alternative

Pollutant Name - Emissions
pounds per year kilograms per year grams per second
Sulfur oxides (SOx) 1.4 6.5x10" 2.7x10°
Sulfur dioxide (SO,) 1.4 6.2x10™ 2.6x10°
Sulfuric acid (H,SO,) 8.8x10” 4.0x10™ 1.7x10™
Nitrogen oxides (NOx) 3.0x10° 1.4x10° 5.8
Nitrogen dioxide (NO,)
Ammonia (NH3)
Carbon monoxide (CO) 8.0x10° 3.7x10° 1.5
VOCs 7.8x10' 3.5x10' 1.5x10™
Benzene (CgHs) 7.3x10" 3.3x10" 1.4x10°
Toluene (C;Hs) 2.7x10" 1.2x10™ 5.1x10™
Xylenes (CsHo) 1.8x10™ 8.3x10” 3.5x10™
1,3-Butadiene (C,Hs) 3.7x10* 1.7x107 7.1x10°
Formaldehyde (HCOH) 7.5%x10° 3.4x10” 1.4x10™
Acetaldehyde (C,H,0) 2.4x10% 1.1x107 4.5x10°
Acrolein (C3H,0) 7.5x10° 3.4x10° 1.4x10°
Ethylbenzene (CgH4o)
Naphthalene (CoHs) 1.2x10" 5.6x10° 2.3x10*
Polycyclic aromatic compounds (PACs) 8.1x10° 3.7x10° 1.5x10”
PM,o 5.4x10' 2.5x10" 1.0x10™
PM,s5 5.3x10" 2.4x10" 1.0x10™
As as arsenic trioxide (As,05) 1.0x107% 4.5x10° 1.9x10°
Be as beryllium oxide (BeO) 7.9x10° 3.6x10° 1.5x10”
Cd as cadmium oxide (CdO) 3.2x10° 1.5x107 6.2x10°
Chromium (Cr) 2.8x107 1.3x107 5.4x10°
Copper (Cu) 5.7x10° 2.6x107 1.1x10°
Pb as lead monoxide (PbO) 9.2x10° 4.2x10° 1.8x107
Manganese (Mn) 5.7x10° 2.6x10° 1.1x10”
Nickel (Ni) 2.8x107 1.3x107 5.4x10°
Selenium (Se) 1.4x107 6.4x10° 2.7x10°
Zn as zinc oxide (ZnO) 4.7x10° 2.1x10° 9.0x10°

Note: Gray shaded cells indicate pollutant is not emitted or an emission factor is not available.
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New Facility Operational Period

The new facility operational period represents the time when all naval spent nuclear fuel handling
operations have moved to a new facility and only examination work continues in the ECF. ECF
would continue to be heated and require EDG testing to support the examination work. Since
portions of the water pool in the high bay would still be needed to support examination work, a
conservative assumption is made that air pollutant emissions during the new facility operational
period would be the same as the boiler and EDG emissions described for the transition period.

E.3 AERMOD Protocol

Proposed action emissions and INL emissions are evaluated using AERMOD, Version 11103, with
meteorological data processed through the AERMET (EPA 2004b) preprocessor, Version 06341.
A more recent version of AERMOD (Version 12060) was released in 2012 while modeling was in
process. A benchmark between the two versions was run and the predicted air pollutant
concentrations between the two versions were identical (INL 2013a). Therefore, Version 11103
was retained for this analysis. Criteria and toxic air pollutant concentrations are modeled for public
receptor locations for comparison with regulatory standards in Section 4.6. PSD air pollutant
concentrations at public receptor locations on Federal Class Il areas and near field Federal Class |
areas (Craters of the Moon National Monument) are also modeled.

E.3.1 Meteorological Data

A 5-year meteorological data set for the Idaho Falls area was provided by the Idaho Department of
Environmental Quality (IDEQ) in AERMOD format for 2000-2004 (Geomatrix 2008). Five years of
continuous meteorological data from a nearby airport or 1-year of site-specific data are considered
by the state of Idaho to be sufficient to perform air quality assessments (IDEQ 2002). These data
include (1) surface data from the Idaho Falls airport, (2) upper-air data from Boise International
Airport, and (3) on-site data from the National Oceanic and Atmospheric Administration (NOAA)
15-meter (50-feet) tower located along the greenbelt in downtown Idaho Falls. The IDEQ provided
not only the AERMOD data file, but the raw meteorological data and AERMET input files for
processing the data. The meteorological data from the on-site Idaho Falls greenbelt station is not
representative of INL facilities. Therefore, meteorological data from the INL mesonet network
(NOAA 2011) are substituted for use in AERMOD (Table E.3-1 and Figure E.3-1). The INL
mesonet network data were provided by NOAA (ldaho Falls office). The surface data (Idaho Falls
Airport) and upper air data (Boise International Airport) that were provided in the IDEQ data set are
used in the AERMET processing of INL on-site data. The surface data at the Idaho Falls Airport
provides cloud cover data that are used by AERMET to compute turbulence statistics. The upper
air data from the Boise International Airport provide the vertical atmospheric structure in the
morning and afternoon. The INL mesonet data are used for surface wind directions and speed.
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Table E.3-1: INL Mesonet Meteorological Station Locations and Storage Files

Facility

NOAA
Meteorological
Station'

Meteorological File

Location

(latitude, longitude)

INTEC, ATR, CFA,
NRF

GRID3

GRI2000.MET
GRI2001.MET
GRI2002.MET
GRI2003.MET
GRI2004.MET

43.6049°N, 112.9067°'W

TAN

LOFT

LOF2000.MET
LOF2001.MET
LOF2002.MET
LOF2003.MET
LOF2004.MET

43.846°N, 112.705°'W

MFC

EBR

EBR2000.MET
EBR2001.MET
EBR2002.MET
EBR2003.MET
EBR2004.MET

43.594°N, 112.651°'W

RWMC

RWMC

RWM2000.MET
RWM2001.MET
RWM2002.MET
RWM2003.MET
RWM2004.MET

43.499°N, 113.0453°'W

"Measurement height at each station is 15 meters (50 feet).

ATR = Advanced Test Reactor
CFA = Central Facilities Area
INTEC = Idaho Nuclear Technology and Engineering Center

TAN = Test Area North

RWMC = Radioactive Waste Management Complex
NRF = Naval Reactors Facility

MFC = Materials and Fuels Complex
EBR = Experimental Breeder Reactor
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Figure E.3-1: INL Facilities, Meteorological Stations, and Public Receptor Locations Along
Boundaries and Highways

Surface data (roughness height, albedo, terrain, etc.) are processed for each individual
meteorological station using the AERSURFACE utility and National Land Cover Data (NLCD) data
file, idaho_NLCD92.tif. The NLCD data are derived from the early to mid-1990s Landsat Thematic
Mapper satellite data and is a 21-class land cover classification scheme applied consistently over
the U.S. The spatial resolution of the data is 30 meters and mapped in the Albers Conic Equal
Area projection, NAD 83. The NLCD are provided on a state-by-state basis at WebGIS 2009. The
input parameters for AERSURFACE are presented in Table E.3-2.
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Table E.3-2: AERSURFACE Input Parameters

Parameter Value Units and Comments
Coordinate type LLatlt.ude Decimal degrees, see Table E.3-1 for coordinates
ongitude
Datum NAD83
Study radius 1.0 kilometers
Vary by sector? Yes
Number of sectors 12 30-degree sectors
Temporal s
. easonal
resolution
Continuous snow Yes Continuous snow cover is assumed during the winter
cover months
Airport No
Surface moisture Average

AERMET Processing

The surface data provided by IDEQ are processed with AERMET Version 06341. AERMET
processing used the same parameter values that were used in the IDEQ processing. These
parameters include the threshold wind speed (0.447 meters per second), and the range of
acceptable values for on-site data. These ranges are provided in Table E.3-3.

Table E.3-3: AERMET Processing Parameters

Parameter (units) Range (missing data designation)

Wind speed (meters per second) RANGE WS 0 <= 50 (99999)

Wind direction range (degrees) RANGE WD 0 <= 360 (99999)

Temperature range (Celsius) RANGE TT -30 < 49 (99999)

Delta temperature range (Celsius) RANGE DTO01 -2 < 5 (99999)

Standard deviation wind angle (degrees) RANGE SA 0 <= 90 (99999)

Solar radiation (watts per square meters) RANGE INSO -1 < 1250 (99999)

Relative humidity (percent) RANGE RH 0 <= 100 (999)

Pressure (millibars) RANGE PRES 8500 < 10999 (9999)

E.3.2 AERMOD Modeling

The 5-year site-specific meteorological data set for each facility as specified in Table E.3-1, and
the receptors as illustrated in Figure E.3-1, are used in AERMOD. Individual emission sources at
each of the named facilities in Table E.3-1 are modeled. The model is run for individual pollutants
and averaging times assuming unit release rates, and then scaled to actual release rates. See INL
2013a Appendix A for INL release rates per facility and source.

E.3.2.1 Receptor Locations

Receptor locations for INL were obtained from IDEQ in the file

“U S DEPT OF ENERGY-INL-DEFAULT AMBIENT AIR RECEPTORS - DEQ May 2011.zip”
(IDEQ 2011). The receptors are shown in Figure E.3-1. The receptors are divided into two types:
(1) site boundary receptors, and (2) public highway receptors. Site boundary and public highway
receptors total 1374. These hypothetical receptors provide a conservative bound for all actual
off-INL public receptor locations.
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PSD impacts at the near field Federal Class | area are evaluated using the same AERMOD
meteorological data for each facility described earlier and a receptor network provided by the
National Park Service (NPS) (NPS 2012) . These Federal Class | area receptors are illustrated in
Figure E.3-2.

E.3.2.2 Source Characterization

Source terms for the proposed action emissions and INL emissions are presented in Section E.2.
See Appendix A of INL 2013a for individual facility source release rates used for the INL modeling.
For all facilities and the proposed action, boilers are assumed to operate 24 hours per day, 365
days per year. Actual stack parameters and estimated emissions are used in the INL AERMOD
runs. NRF stack parameters and projected emissions are used for the proposed action.

EDGs are routinely tested during normal working hours and releases from these sources are
modeled using the actual release parameters. Testing typically involves starting the generator
during normal working daylight hours and running the generator for 15 to 30 minutes. If the
exhaust stack is horizontal, then a small exit velocity is assumed and an effective stack diameter is
calculated based on the total flow rate (exit velocity x actual stack diameter). Horizontal stacks or
stacks with rain caps are assumed to have zero vertical momentum plume rise. These sources are
assumed to be tested only during working hours (Monday through Friday, 8 a.m. to 4 p.m.). If
more than one generator is present at a given facility and the stack parameters differed between
generators, then the average of the two stacks is used. Hourly release rates are used for these
sources. For longer averaging times (i.e. 24-hour, annual), the same maximum hourly release rate
is conservatively assumed.

Miscellaneous combustion sources are modeled assuming all emissions emanated from a 1-meter
(3.3-foot) high point source located at the center of the facility. Zero vertical momentum plume rise
is assumed, and the release temperature is conservatively assumed to be 200 Fahrenheit

(366 Kelvin), which is relatively cool for a combustion source. Miscellaneous combustion sources
are assumed to operate during working hours. Hourly release rates are used for these sources.
For longer averaging times (i.e. 24-hour, annual), the same maximum hourly release rate is
conservatively assumed.
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Note: The delineated circular area represents a 50-kilometer (31-mile) radius around Radioactive Waste

Management Complex (RWMC).
Figure E.3-2: Craters of the Moon National Monument Near Field and Far Field Receptors

Construction period emissions (e.g., wind erosion emissions, concrete batch and crushing
emissions, and off-road vehicle emissions) are modeled as an area source that encompasses the
construction footprint. On-road vehicle emissions are modeled as a very thin area polygon area
source (essentially a line (Figure E.3-3)) with a 1-meter (3.3-foot) release height. On-road vehicle
emissions are limited to 5 a.m. to 7 p.m. to represent main transport to and from the work site and
hauling material from Idaho Falls. It is assumed material would be hauled from Idaho Falls
because U.S. Highway 20 is the main route to INL. Because on-road vehicle impacts are based on
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an estimate of the number of commuters and material loads that would be needed, pollutant
concentrations would be the same regardless of the route.

TAN - Test Area North

NRF - Naval Reactors Facility
ATR - Advanced Test Reactor
INTEC - ldaho Nuclear
Technology &
Engineering Center
CFA - Central Facilities Area

4880000
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Source: INL 2013a
Note: The source conservatively terminates at the INL site boundary south of the Materials and Fuels
Complex (MFC) facility.

Figure E.3-3: Location of the On-Road Vehicle Emission Source

Building wake effects are not modeled explicitly for any of the sources, but are analyzed separately
to confirm that the overall impact of including building wake effects would not result in a regulatory
limit being exceeded (INL 2013a). It is concluded that including building wake effects would not
result in predicted concentrations exceeding NAAQS limits. Additionally, other model uncertainties
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and conservatisms far outweigh small increases in concentrations that could occur due to building
wake effects.

E.3.2.3 Dispersion Modeling

Individual sources, stack parameters, and construction areas associated with the different sources
that are used in dispersion modeling are presented in Table E.3-4. Multiple model runs of the
same source are necessary to get the different averaging times (i.e., 1-hour, 8-hour, 24-hour, etc.),
deposition characteristics, and ranking (1% highest, 6™ highest, 8" highest, etc.) for comparison of
each air pollutant to regulation standards.
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Table E.3-4: Parameters for Air Pollutant Emission Sources at INL

Stack Height Diameter Temperature Velocity UTM East UTM North Area

Source Name _ meters per square

meters meters degrees Kelvin meters meters

second meters
CFA Boilers 10.4 0.305 436 6.94 343500 4821930 N/A
INTEC Boilers 15.2 0.61 464 22.9 343810 4826080 N/A
TAN Boilers 9.14 0.61 466 6.31 363150 4856160 N/A
RWMC Boilers 15.5 0.56 450 9.39 335214 4817838 N/A
NRF Boilers 9.14 1.07 644 18.7 345400 4834600 N/A
ATR Generators 9.14 0.43 489 23.3 341390 4827820 N/A
ATR EDGs 4.64 0.15 810 67.8 341270 4827896 N/A
CFA EDGs 3.58 0.126 841 53.2 343113 4821377 N/A
CITRIC EDGs 3.58 0.126 841 53.2 343113 4821377 N/A
INTEC EDGs 6.10 0.457 785 43.5 343787 4825844 N/A
MFC EDGs' 1 1 366 0 365913 4828301 N/A
SMC EDGs 4.42 0.2 791 71.8 360911 4857538 N/A
NRF EDGs? 7.32 14.1 749 0.025 345400 4834600 N/A
ATR Misc Sources 1 1 366 0 341270 4827896 N/A
CFA Misc Sources 1 1 366 0 343113 4821377 N/A
INTEC Misc Sources 1 1 366 0 343787 4825844 N/A
MFC Misc Sources 1 1 366 0 365913 4828301 N/A

! Uses the miscellaneous source release parameters for MFC EDGs.

% Horizontal exhaust pipe. Effective diameter calculated assuming a 0.025 meters per second release velocity.

% Area source, UTM coordinates represent the southwest corner of construction footprint.

* Roads modeled as a thin area polygon source (Figure E.3-3). Area is calculated using the coordinates of the polygon and Surfer®mapping sequence.

ATR = Advanced Test Reactor; CFA = Central Facilities Area; INTEC = Idaho Nuclear Technology and Engineering Center; TAN = Test Area North; SMC =
Specific Manufacturing Capability; RWMC = Radioactive Waste Management Complex; NRF = Naval Reactors Facility; CITRC = Critical Infrastructure Test Range
Complex; MFC = Materials and Fuels Complex
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Table E.3-4: Parameters for Air Pollutant Emission Sources at INL (cont.)

Stack Height Diameter Temperature Velocity UTM East UTM North Area
Source Name meters meters degrees Kelvin meters per meters meters square
second meters
RWMC Misc Sources 1 1 366 0 335299 4818098 N/A
NRF Misc Sources 1 1 366 0 345400 4834600 N/A
New Facility Boilers 9.14 1.07 644 18.7 345400 4834600 N/A
TAN Misc Sources 1 1 366 0 362930 4856320 N/A
New Facility EDGs 7.32 141 749 0.025 345400 4834600 N/A
Overhaul, Boilers 9.14 1.07 644 18.7 345400 4834600 N/A
Overhaul, EDGs 7.32 14.1 749 0.025 345400 4834600 N/A
New Facility
Construction® — Location N/A N/A N/A N/A 344752 4833957 276,000
6
R 4
(Cons‘ﬁ‘gjﬁon) N/A N/A N/A N/A N/A N/A 1.58x10’

" Used the miscellaneous source release parameters for MFC EDGs.

% Horizontal exhaust pipe. Effective diameter calculated assuming a 0.025 meters per second release velocity.

® Area source, UTM coordinates represent the southwest corner of construction footprint.

* Roads modeled as a thin area polygon source (Figure E.3-3). Area is calculated using the coordinates of the polygon and Surfer®mapping sequence.

ATR = Advanced Test Reactor; CFA = Central Facilities Area; INTEC = Idaho Nuclear Technology and Engineering Center; TAN = Test Area North; SMC =
Specific Manufacturing Capability; RWMC = Radioactive Waste Management Complex; NRF = Naval Reactors Facility; CITRC = Critical Infrastructure Test Range
Complex; MFC = Materials and Fuels Complex
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For each source modeled, seven separate “simulated pollutants” are run in AERMOD, having
either different averaging times or deposition characteristics (Table E.3-5). The criteria pollutants,
NO,, PM,,, and PM, 5, required specific runs to incorporate pollutant-specific characteristics for
deposition and chemical transformation. Parameter specifics for these pollutants are discussed in
the following sections.

Table E.3-5: Air Pollutants and Averaging Times Used in AERMOD

Pollutant Type ID

Pollutants
Included

Averaging Times

Notes

SO2

SO,, TAPs
(non-
carcinogens)

1-hour, 24-hour, 3-hour

The 1-hour average is the 4th
highest value representing the 99th
percentile. The 3-hour and
24-hour averages are the
maximum concentrations and are
also used to model non-
carcinogenic TAPs.

NOX

NO,

1-hour

8th highest 1-hour average
concentration representing the
98th percentile of the maximum
1-hour average concentration in a
24-hour period. Assumes a NOx to
NO, conversion ratio of 0.8 based
on EPA 2011b.

NOXSOX

NO2, SO,
TAPs
(carcinogens)

Annual

Annual average concentration
across 5-year data set. Also used
to estimate carcinogenic TAPs.

CO

CO

1-hour, 8-hour

Maximum 1-hour and 8-hour
concentration.

PB

PB

Month

Maximum monthly average
concentration used to compare
with the rolling 3-month average
limit.

PM10

PMyq

24-hour, Annual

Maximum 24-hour and annual
concentration. Includes deposition
and plume depletion. Assume the
particle size distribution given in
Appendix B of Wesley et al. 2002.
Fine particle mass fraction = 0.80.
Mass mean particle diameter = 0.4
micrometer.

PM25

PM, 5

24-hour, Annual

Maximum 24-hour and annual
concentration. Includes deposition
and plume depletion. Assume the
particle size distribution given in
Appendix B of Wesley et al. 2002.
Fine particle mass fraction = 0.80.
Mass mean particle diameter = 0.4
micrometer.
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NO, Modeling

For NO, modeling, the tiered approach recommended by EPA 2011b is used. Tier 1 assumes 100
percent conversion of NO, to NO,, while Tier 2 assumes a NO, to NO, ambient ratio of 0.8. Tier 3
uses NO, chemistry models, Plume Volume Molar Ratio Method and the Ozone Limiting Method
(OLM) within AERMOD, along with background ozone concentrations and in-stack NO,/NO; ratios
to estimate ambient NO, concentrations. The Tier 2 approach is primarily used in this assessment.

For demonstrating compliance with the 1-hour NO, standard, the Tier 2 methodology allows
comparison of the 8™ highest 1-hour average value of NO,/NO, (98" highest 1-hour average
concentration in a 24-hour period) to the standard. For the annual average standard, 100 percent
conversion from NO, to NO, is modeled.

Because the 1-hour average NO, concentration is close to exceeding the standard for INL
emissions, a second AERMOD run was performed using the Tier 3 methodology. In this
assessment, all NO, sources with their actual release rates are included in a single AERMOD
simulation. Output from this simulation also included gridded receptors so that the spatial
distribution of NO, across INL could be visualized.

Sources for NO, modeling included all INL facilities and the road source limited to hours of 6 to

8 a.m. and 4 to 6 p.m. (to simulate commuter traffic to and from INL). The Tier 3 methodology
used the OLM NO, atmospheric chemistry model (an option in AERMOD) and all sources are run
simultaneously. Other parameters include an in-stack NO,/NOx ratio of 0.5 (EPA 2011b), and a
background ozone concentration of 30 parts per billion. The background ozone concentration is
the average value from a study on ozone in Treasure Valley, Idaho and is the approximate average
taken from Table 3-1 in Kavouras et al. 2008.

Particulate Matter Less than 10 Micrometers and 2.5 Micrometers

Deposition is not considered for any of the pollutants except PM,, and PM,s. Based on guidance
in AERMOD user documentation and EPA 2012, the particle size distribution selected for fugitive
dust as provided by Wesley et al. 2002 is used in this assessment. Method 2 is used to determine
the particle size distribution from a fine mass fraction and representative mass mean particle
diameter. Wesley et al. 2002 provides a fine particle mass fraction of 0.8 and a representative
mass mean particle diameter of 0.4 micrometers.

Other Pollutants

Dispersion factor (x/Q, or concentration divided by source term in units of second per cubic meters)
values for some modeled pollutants are used to model other pollutants. For example, the
NOXSOX annual average x/Q values are used to model annual average concentrations of SO,,
NO,, and carcinogenic TAPs because the averaging criteria and the dispersion characteristic for
these pollutants are essentially the same. For non-carcinogens, the 24-hour SO, x/Q is used.
Ambient air concentrations of lead are based on a 3-month rolling average. The monthly average
air concentration is used as a conservative bounding estimate of this value. The CO 8-hour
average x/Q is used for these pollutants.

Post-Processing
Output from AERMOD is summarized in terms of the dispersion factor for each source, averaging

time, pollutant type, and receptor location. The dispersion factors are entered into a Microsoft
Access database by source, averaging time, pollutant type, and receptor location.
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The concentration from a single source is computed by

Xijii =X/Qi,j,k,l le_’jJ Equation E-2
Where:

Xijk = the concentration (grams per cubic meters) for source i, averaging time j,
receptor k, and pollutant /

X/ Qi = the dispersion factor (seconds per meter) for source i, averaging time j,
receptor k , and pollutant /, and

Qi;;  =the source term (grams per cubic meters) for source /i, averaging time j,
and pollutant /.

The concentration from all sources (x7;«/) is calculated by summing across all sources by receptor
and averaging time.

Xrjki = Z)(i,j,k,/ Equation E-3
i=l

Where:
n = the number of sources

The maximum concentration across receptors is determined from the distribution of x7;,, values.
Total concentrations as given in Equation E-3 are coincident in space but not time. This is a
conservative approach because the highest concentration from a source at a given receptor
location does not necessarily coincide in time with the maximum concentration from another source
at the same receptor location. For carcinogenic toxic air pollutants, maximum concentrations are
reported regardless of whether the receptor is located on a highway where no person is expected
to reside. This is a conservative assumption because the carcinogenic TAP limits are based on
annual average lifetime exposure.

Concentrations of criteria pollutants, non-carcinogenic toxic air pollutants, and carcinogenic toxic
air pollutants are calculated using the AERMOD x/Q values at each of the IDEQ receptors
(Figure E.3-1), the emission rates, and Equations E-2 and E-3.

E.4 Far Field Federal Class | Screening Assessment and VISCREEN Modeling Protocol

Under the Clean Air Act, the Federal Land Manager (FLM) and federal officials with direct
responsibility for management of Federal Class | areas (e.g., national parks, monuments, and
wilderness areas) have an affirmative responsibility to protect the Air Quality Related Values
(AQRVSs) (including visibility) of such lands. This includes the evaluation of impacts on visibility,
ozone concentrations, and deposition from the construction and operations of a proposed major
emitting facility. The FLM'’s decision regarding whether there is an adverse impact on AQRVs from
air pollutants emitted from the proposed facility is considered by the permitting authority in the
decision making process.

Visibility, ozone, and deposition impacts from the Overhaul and New Facility Alternatives in Federal

Class | areas are evaluated using the methodology outlined by the FLM’'s AQRV Work Group
(FLAG 2010).
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E.4.1 FLAG Methodology

An initial screening assessment for far field Federal Class | areas was developed in FLAG 2010.
The screening assessment is a first step used to determine whether modeling will be needed to
adequately evaluate air pollution impacts. The screening assessment uses the ratio of pollutant
emissions (Q) to distance (D) between the new source and Federal Class | areas. If Q/D is less
than 10, then additional modeling is not usually required by the FLM; the FLM consider that there
would be no impact on AQRVs at the Federal Class | area from the proposed source. Emissions of
S0O,, NO,, PM;o, and H,SO, are summed to determine Q. If Q/D is greater than 10, then modeling
is needed to evaluate air pollution impacts on AQRVs at far field Federal Class | areas. There is
no simple screening test for near field Federal Class | areas. For these areas, initial screening for
visibility impacts is performed using VISCREEN (EPA 1992a). The National Park Service waived
the need for a near field acid deposition analysis due to the very low emissions of SO,, H,SO,, and
NO, and the very low annual concentration impacts at Craters of the Moon National Monument
(Appendix B).

For visibility assessments, the general procedure recommended by the Federal Land Managers Air
Quality Work Group (FLAG) is as follows:
Apply the Q/D screening test for far field Federal Class | areas. If Q/D is greater than
10, consult with the appropriate regulatory agency and with the FLM for the affected
Federal Class | area(s) or other affected area for confirmation of preferred analysis or
modeling procedures.

» For near field Federal Class 1 areas, obtain FLM recommendations for the specified
reference levels and if applicable, FLM recommended plume/observed geometries and
model receptor locations.

» Apply the applicable EPA steady-state models (e.g., VISCREEN) for regions within the
Federal Class | area that are affected by plumes (source to receptor distance
<50 kilometers (31 miles)) or layers that are viewed against a background.

» For regions of the Federal Class | area where visibility impairment from the source
would cause a general alteration of the appearance of the scene (e.g., regional haze,
generally > 50 kilometers (31 miles)), apply a non-steady-state air quality model
(e.g., CALPUFF) with chemical transformation capabilities which yield ambient
concentrations of visibility-impairing pollutants.

» If the modeling results are above levels of concern, continue to consult with the
regulatory agencies to discuss other considerations.

For near field Federal Class | area visibility assessment the simplest model to apply is VISCREEN.
If critical values for VISCREEN are not met, further analysis using PLUVUE Il (EPA 1992b) would
be required. Two phases of assessment are recommended for application of VISCREEN. Level |
screening is designed to provide a conservative estimate of plume visual impacts and is achieved
by using the worst-case meteorological conditions (stability class F and 1 meter per second wind
speed) coupled with the wind blowing in the direction of the Federal Class | area. The screening
level estimates of the change in the color difference index (AE) and contrast value (C) are
compared to screening criteria. If the modeled AE value and the absolute value of the contrast
(IC|) are less than 2.0 and 0.5 respectively, then the FLM is not likely to request further near field
visibility analyses.

Failure of VISCREEN Level | screening leads to Level Il screening, which requires site-specific
meteorology coupled with actual emission characteristics of the facility. Failure to meet the criteria
of Level Il screening would lead to a Level Il analysis using PLUVUE Il. A Level lll analysis
represents a more realistic assessment of visibility impacts. Levels I, Il, and Il screening apply
only to near field Federal Class | areas.
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E.4.2 Q/D Screening Assessment for Far Field Federal Class | Areas

Visibility-impacting pollutants from operations include NO,, SOy, PM,,, and H,SO,. New facility
construction sources that could impair visibility include fugitive dust, on-road and off-road vehicles,
and batch plant/stone crushing operations. Construction emissions that could impair visibility
would be short-term with emissions decreasing over time as construction progressed. Source
terms calculated as the sums of all pollutants that could impact visibility for each alternative, INL,
and alternatives plus INL are provided in Table E.4-1. The sums include boiler, EDG, and
construction (where appropriate) emissions for the proposed action. Boilers, EDGs, and
miscellaneous combustion sources are included for the INL model.

Minimum distance from the eastern site boundary to the western boarders of either Grand Teton
National Park or Yellowstone National Park is 110 kilometers (68 miles). A portion of Craters of the
Moon National Monument lies outside the 50-kilometer (31-mile) radius of the nearest INL facility
(RWMC) (Figure E.3-2). The distances,110 kilometers (68 miles) and 50 kilometers (31 miles), are
used as conservative distances to far field Federal Class | areas for all alternatives and INL in the
Q/D assessment (Table E.4-1).

Q/D values are less than 10 for the proposed action and cumulative scenarios with INL

(Table E.4-1), indicating that AQRVs would not be impacted at far field Federal Class | areas and
further visibility and deposition analyses are not necessary.
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Table E.4-1: Total NO,, SO,, PM,,, and H,SO, Source Term and Q/D Analysis

NO, PM,, SO, H,SO, Total’

Description

kglyr

Ib/yr

kg/yr

Ib/yr

kglyr

Ib/yr

kglyr

Ib/yr

tons/yr

Q/D at
110 km

Q/D at
50 km

INL Emissions

8.99x10*

1.98x10°

3.84x10°

8.47x10°

8.94x10?

1.97x10°

4.02x10"

8.86x10'

1.04x10°

0.95

2.09

New Facility
Operations at
NRF? Plus INL

9.56x10*

2.11x10°

4.37x10°

9.63x10°

9.42x10?

2.09x10°

4.10x10"

9.04x10'

1.11x10°

1.01

2.23

Overhaul
Operations®
Plus INL

8.99x10*

1.98x10°

3.84x10°

8.47x10°

8.94x10?

1.97x10°

4.02x10"

8.86x10'

1.04x10°

0.95

2.09

New Facility

Construction

at Location 6
Plus INL

1.43x10°

3.15x10°

3.07x10*

6.77x10*

4.04x10°

8.91x10°

2.26x10°

4.99x10?

1.96x10?

1.78

3.92

New Facility

Construction

at Location 6
Only

5.28x10*

1.16x10°

2.69x10*

5.93x10*

3.15x10°

6.94x10°

1.86x10?

4.11x10?

9.16x10"

0.83

1.83

New Facility
Operations
Only

5.73x10°

4.94x10°

5.26x10°

4.78x10?

4.77x10"

4.39x10"

8.41x10™

1.85

6.95

0.06

0.14

Overhaul
Operations
Only

2.24x10°

1.98x10°

2.17x10?

8.47x10°

1.99x10"

1.97x10°

3.47x10™

7.65%10™

2.73

0.02

0.05

T Total of NOy, PM1o, SOy, and H>SO4 source term converted to tons per year.
% Transition period.

® Refurbishment and post-refurbishment operational period.
kg/yr = kilograms per year.
Ib/yr = pounds per year.
tons/yr = tons per year.

km = kilometers.
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E.4.3 VISCREEN Modeling Protocol

For Level 1 visibility screening, the default VISCREEN parameters are used along with
user-specified values where appropriate. User-specified parameters included the
source-to-observer distance, the minimum distance from the source to the Federal Class | area,
background visibility range, and NO,, primary NO,, PM;o, SO,4, and soot release rates from diesel
construction equipment. SO, is considered equal to the sulfuric acid (H,SO,4) source terms in
Section E.2. Soot release rates are estimated as 42 percent of the PM, 5 release rates, based on
guidance in EPA 2002. The soot component is subtracted from the total PM,, release rate to avoid
double counting the releases. User-specified parameter and default parameters are presented in
Table E.4-2 and source terms are presented in Table E.4-3. Distances from each source to the
nearest Craters of the Moon National Monument boundary are presented in Table E.4-4. The
source term for the VISCREEN Level 1 analysis included boilers for operations and diesel
construction equipment for new facility construction. As recommended by the NPS, release rates
are converted to maximum 24-hour releases in units of grams per second, and intermittent sources
are not included in the source term. These sources operate infrequently and intermittently; and,
therefore, do not represent long-term plume impacts.

For simplicity and conservatism, emissions from all sources in the VISCREEN simulations are
summed across all facilities and placed at the facility (RWMC) nearest to Craters of the Moon
National Monument. As stated earlier, Level 1 screening threshold values stipulated in the FLAG
document are AE< 2.0 (background extinction) and |C| < 0.05 (color contrast). Color contrast
values vary between negative and positive depending on the situation. If C is negative, then blue
light is removed due to scattering from particles present in the atmosphere. If C is positive, then
blue light is added due to scattering from particles present in the atmosphere. The addition or
subtraction of blue light results in a diminished contrast between objects and the sky and therefore
causes visibility impairment. AE is always positive and represents light extinction (absorption)
caused mainly by the presence of NO, in the atmosphere. A detailed discussion of the
mathematical models for light extinction is provided in EPA 1980.
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Table E.4-2: Default and User-Specified Input Parameters for the VISCREEN Level 1
Analysis

Parameter

Input

Comments

Minimum distance
from source to
Federal Class |
boundary

32 kilometers
(20 miles)

All sources are conservatively assumed to be at
the INL facility nearest to the Craters of the Moon
National Monument eastern boundary. The
proposed new facility sources would be farther
from the Federal Class | boundary.

Source-observer
distance

32 kilometers
(20 miles)

The observer is placed at the Craters of the Moon
National Monument eastern boundary.

Distance from the
source to most
distant Federal
Class | boundary

50 kilometers
(31 miles)

Maximum distance calculated for plume impacts.

Background visual
range

253.3 kilometers
(157.5 miles)

Average of monthly average visual range for
Craters of the Moon National Monument as
provided in the FLAG 2010, Table 10.

Primary soot values

43% of PM2_5
grams per second

EPA 2002, Table 6.

Background ozone

0.04 parts per million

VISCREEN default value.

Plume-source-
observer angle

11.25 degrees

VISCREEN default value.

Stability class

F

VISCREEN default value.

Wind speed

1 meter per second
(3.28 feet per second)

VISCREEN default value.
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Table E.4-3: VISCREEN Source Terms

Scenario Description PMio NO, Primary NO, Soot' SO’
grams per second

INL emissions 7.82x10% 3.18 5.43x10% 4.98x10% 2.65x10™
New facility operations plus INL 9.93x10% 3.42 6.72x10% 5.84x10% 3.13x10™*
Overhaul operations plus INL 7.82x107 3.18 5.43x107 4.98x10 2.65x10™
New facility construction at Location 6 plus INL 2.65 8.34 5.68x107 2.01x10™ 1.94x10%
New facility construction at Location 6 only 2.57 5.16 2.52x10° 1.51x10" 1.91x10%
New facility operations only 2.11x10% 2.45x10™ 1.29%10% 8.60x10° 4.74x10°
Overhaul operations only 8.81x107 1.02x10™ 5.39x107 3.60x107 1.98x10°

"The soot source term is estimated as 43 percent of the PM, 5 releases. The soot mass release rate is subtracted from the PM,, release rate to avoid double

counting.

230, source term is considered equal to the sulfuric acid (H,SO,) source term.
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Table E.4-4: Distance from Craters of the Moon National Monument to INL Facilities

_ UTM East UTM North Distance to Eastern
Location Boundary
meters kilometers miles
e oo | aviare | agsose | 0 | o

RWMC 335,033 4,818,101 32.0 19.9

CFA 343,143 4,821,300 40.6 25.2

ATR 341,506 4,827,625 41.5 25.8

NRF 345,598 4,834,470 48.4 30.1

INTEC 343,961 4,825,690 42.9 26.7

MFC 366,952 4,827,327 65.2 40.5

ATR = Advanced Test Reactor; CFA = Central Facilities Area; INTEC = Idaho Nuclear Technology and
Engineering Center; RWMC = Radioactive Waste Management Complex; NRF = Naval Reactors Facility
MFC= Materials and Fuels Complex

Failure of VISCREEN Level 1 screening leads to Level 2 screening. Level 2 screening uses the
VISCREEN model with site-specific meteorology coupled with actual emission characteristics of
the facility. For Level 2 screening, site-specific meteorology is incorporated. Level 2 screening is
required for the new facility construction sources. All other alternatives meet Level 1 screening
thresholds when evaluated alone or cumulatively with INL emissions.

For Level 2 screening, the worst-case dispersion conditions ranked in order of decreasing severity
with the frequency of occurrence of these conditions are used (Table E.4-5). The conditions must
be associated with the wind direction that could transport emissions toward the Federal Class |
area. The largest emission source for new facility construction would be PM,, emitted by the
concrete batch plant which is assumed to operate no more than 10 hours per day from 7 a.m. to 5
p.m. Therefore, frequency of occurrence of worst-case meteorological conditions considered the
time the wind blew from the source in the direction of the Federal Class | area during the hours
from 7 a.m. to 5 p.m.

The wind direction angle from the nearest Federal Class | Area boundary to NRF is 58.4 degrees.
Visibility impacts are assumed to be possible for a sector width (22.5 degree sectors) on either side
of the center line. Therefore the minimum wind direction angle is 58.4-22.5 = 35.9 degrees and the
maximum wind direction angle is 58.4+22.5 = 80.9 degrees.

A 5-year meteorological data set from 1997 to 2001 taken at the Grid 3 meteorological tower
(10-meter (32.8-feet) height) which is located south of NRF is used in the analysis. As stated in the
VISCREEN guidance, acceptable results are achieved when the Level 1 screening thresholds for
AE and |C| are not exceeded using Level 2 screening meteorology that does not exceed a
cumulative frequency of occurrence greater than 0.01 or 1 percent. Stability class E with a wind
speed of 2 meters (6.6 feet) per second is the most conservative conditions that met the screening
thresholds, and is used in the analysis. Stability class E with a wind speed of 3 meters (9.8 feet)
per second also had a cumulative frequency less than 0.01. However, the more conservative
conditions are selected. Screening Level 2 meteorology is presented in Table E.4-5.
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Table E.4-5: Screening Level 2 Meteorology Used for New Facility Construction

Stability Wind speed Hours | Frequency' | Cumulative Frequency Transport Time

meters per second hours
F 1 91 0.0021 0.0021 13.44
F 2 35 0.0008 0.0029 6.72
F 3 0 0.0000 0.0029 4.48
E 1 82 0.0019 0.0047 13.44
E 2 55 0.0013 0.0060 6.72
E 3 61 0.0014 0.0074 4.48
D 1 154 0.0035 0.0109 13.44

! Frequency is based on 43,824 hours of data.

E.5 CALPUFF Protocol

PSD air pollutant concentrations at far field Federal Class | areas are modeled using CALPUFF
Version 5.8, as recommended by the NPS (INL 2013c). CALMET Version 5.8 is used to model
meteorological parameters and post processing is done with CALPOST. Model parameters are
specified by the NPS and the EPA.

The model domain encompassed the boundaries of Craters of the Moon National Monument,
Grand Teton National Park, and Yellowstone National Park. The domain is sufficiently large
(approximately 100 kilometers (62 miles)) such that the Lambert Conformal Conic (LCC)
coordinate system is selected to account for distortion due to the curvature of the earth, and to
match the units in the gridded meteorological data (see below). Parameters for the LCC system
and the grid parameters are presented in Table E.5-1. The EPA recommended 4-kilometer
(2.5-mile) grid spacing for CALPUFF long-range transport is used.

The domain is illustrated in Figure E.5-1. For plotting purposes, coordinates are transformed from
LCC to UTM coordinates using the CALPUFF utility program, Coords.exe.

Terrain data were obtained from the U.S. Geological Survey in the form of 1-degree (90-meter
resolution) digital elevation model files. Thirty digital elevation model files are needed to cover the
domain. These files are processed through the CALPUFF terrain preprocessor, TERREL, which
produced a gridded terrain data file in the LCC coordinate system. Elevation contours are plotted
in Figure E.5-1. DEM files that are used are listed in INL 2013c.

The NPS provided 3 years (2004-2006) of surface, upper air, and extracted Meteorological
Mesoscale Model 5 (MM5) data that are used in the CALMET simulation. The MM5 data provide
gridded, three-dimensional wind fields across the entire model domain. The gridded
three-dimensional wind field has a much larger impact on long-range plume transport compared to
surface meteorological stations.

Surface meteorological data provided by the NPS were obtained from airports in the SAMSON
format and processed through the SMERGE data processor to produce a surface meteorological
data file. Those stations in the domain are illustrated in Figure E.5-1.

The receptor network for Federal Class | areas was provided by the NPS (NPS 2012). A total of
1692 receptors are identified; 270 receptors are identified within the Craters of the Moon National
Monument, 505 receptors are identified for Grand Teton National Park, and 894 receptors are
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identified for Yellowstone National Park. Grid spacing is 2.6 kilometers (1.6 miles) for Yellowstone
National Park, and 0.67 kilometers (0.4 miles) for Grand Teton National Park and Craters of the
Moon National Monument. Receptor coordinates are provided in the Geodetic (latitude to
longitude) coordinate system and are converted to LCC and UTM using the Coords.exe utility in
CALPUFF.

Source terms (construction and operations), stack data, and facility locations described above are
used in the CALPUFF model. Chemical transformation mechanisms are included in the simulation
using the EPA default MESOPUFF Il scheme. The MESOPUFF Il scheme takes the
concentrations of NOx, and SO, and converts these compounds to HNO3, NO3, and SO,4. The
pollutants NO,, SO,, and HNO; are modeled as gases while NO; and SO, are modeled as
particulates. PM, s and PMy, (listed as fine and course particulate matter respectively) are also
modeled. Deposition and plume depletion processes are included in the simulation. Physical
properties for pollutants are in Table E.5-2.

CALPOST files for criteria pollutants were provided by the NPS. Separate files were provided for
NOy/NO,, SO,, PM,s, and PM4,. Concentrations for the different averaging times were output at
each of the Federal Class | receptors defined by the NPS. The maximum concentration in each
Federal Class | area is extracted for each of the model scenarios. The CALPOST input files are
available in INL 2013c.

Table E.5-1: Coordinate System and Domain Parameters Used in CALPUFF

Parameter Value (units) Comments
: Lambert Conformal Conic
Coordinate system (LLC)
Matching parallels 33N, 45N Provided by NPS

Latitude and longitude of

N - 40 N, 97 W Provided by NPS
projection origin
Datum region World Geodetic System-84
LCC coordinates, UTM
Southwest Corner coordinate -1422.59 kilometers West, coordinates 166.7759
408.6 kilometers North kilometers, 4706.502
kilometers (Zone 12)
Grid spacing 4 kilometers (2.5 mile) EPA 2009
Number of X nodes 116 Site-specific based on grid

spacing and domain extent

Site-specific based on grid

Number of Y nodes 81 . :
spacing and domain extent
Number of vertical layers 10 EPA 2009
20.0, 40.0, 80.0, 160.0, 320.0,
Vertical levels 640.0, 1200.0, 2000.0, 3000.0, EPA 2009

4000.0 meters
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Figure E.5-1: CALPUFF Model Domain for PSD Analysis of Federal Class | Areas
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Table E.5-2: Physical Properties of Pollutants Modeled in CALPUFF Used for Deposition and
Plume Depletion Calculations

Diffusivity' Mesophyll Geometric Mass sct, sc?,
Pollutant y o Reactivity’ Resistance' Henry’s Law Median Diameter® Liquid Frozen
square centimeters y seconds per Constant™? micrometers per per
per second centimeter second second
SO, 0.1509 1000 8.0 0.0 0.04 3.0x10° 0.0
SO, 0.48 1.0x10* | 3.0x10°
HNO; 0.1628 1.0 18.0 0.0 0.0000001 6.0x10° 0.0
NOy 0.1656 1.0 8.0 5.0 3.5 1.0x10™ 3.0x10°
NO; 0.48 1.0x10* [ 3.0x10°
PMyqo 3.0 1.0x10™ 3.0x10°
PM, 5 0.48 1.0x10” 3.0x10°

Source: INL 2013c

Note: Gray cells indicate property does not apply.
' Applies only to dry deposition of gases.

2 Dimensionless.

® Applies only to dry deposition of particles. The geometric standard deviation is 2.0 in all cases.

¢ Scavenging coefficient for particles and gases.
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APPENDIX F

EVALUATION OF ROUTINE NAVAL SPENT NUCLEAR FUEL HANDLING
OPERATIONS AND HYPOTHETICAL ACCIDENT CONDITIONS

F.1 Introduction

In over 6500 reactor-years of operation of naval reactors and more than 820 shipments of naval
spent nuclear fuel, there has never been a nuclear reactor accident, criticality accident, or any
other release of radioactivity having a significant effect on the quality of the environment (NNPP
2013). However, the consequences of radiation exposure and contamination are of interest to the
general public; therefore, this Appendix addresses the potential radiological impacts to workers,
the public, and the environment from routine naval spent nuclear fuel handling operations and
hypothetical accidents for the proposed action to supplement Section 4.13.2.

Analyses of routine naval spent nuclear fuel handling operations, hypothetical accidents, and
intentionally destructive acts (IDAs) (e.g., acts of sabotage or terrorism) are performed to estimate
the potential consequences due to release of radioactive materials. The results of these analyses
are presented in terms of both consequence (cancer that might be expected for an individual or
population group) and risk (the increased chance of getting cancer defined as the product of the
probability of occurrence of the accident times the consequence of the accident). Impacts to land
which could be contaminated due to hypothetical accidents and IDAs are also discussed.

Section F.2 provides information about the nature of radiation, explains the basic concepts used to
evaluate radiation health effects, and provides perspective on the calculation of cancer and risk.

Section F.3 provides the analysis methods used to evaluate radiation exposures from routine naval
spent nuclear fuel handling operations, hypothetical accident scenarios, and IDAs. It describes the
individuals and groups for which radiation exposures are calculated, radiation exposure pathways,
computer programs used in the evaluation, and input data for the calculations.

Section F.4 provides analysis results for the evaluation of radiation exposures from routine naval
spent nuclear fuel handling operations. Section 4.13.2 describes radiological exposures for the
time periods associated with each alternative. These radiological exposures are split into radiation
exposures to workers inside the naval spent nuclear fuel handling facilities (i.e., Expended Core
Facility (ECF) or the new facility) and radiation exposures to individuals outside the naval spent
nuclear fuel handling facilities. The radiation exposures to workers inside the naval spent nuclear
fuel handling facilities are fully evaluated in Section 4.13.2; therefore, no additional discussion of
radiation exposures to workers inside the facilities is provided in this Appendix. This Appendix
focuses on the radiation exposures to individuals outside the naval spent nuclear fuel handling
facilities for the post-refurbishment operational period of the Overhaul Alternative, the transition
period of the New Facility Alternative, and the new facility operational period. These are the time
periods for which there would be increases to the baseline radiation exposures described in
Section 3.13.

Section F.5 provides analysis results for the evaluation of radiation exposures from hypothetical
accident scenarios. It describes how the hypothetical accidents were selected for evaluation and
the development of source terms. For each of the 12 hypothetical accident scenarios and IDAs, a
description of the scenario is provided along with the scenario source term, probability, and results.
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Section F.6 describes emergency preparedness and how protective action measures are not
modeled in the analysis. Section F.7 describes the uncertainties associated with the radiation
exposure analysis. Section F.8 describes updates to modeling methodology made since the
publication of DOE 1995.

Population projections for 2010 are used to estimate the radiological effects on the General
Population within 80.5 kilometers (50 miles) of the Naval Reactors Facility (NRF). Emissions for
routine naval spent nuclear fuel handling operations are estimated based on routine annual
releases from ECF in 2009 scaled to future activities. The New Facility Alternative would have
more effective ventilation systems for naval spent nuclear fuel handling operations than ECF.
Since the radiation exposures are based on ECF emissions, the radiation exposures presented in
this Appendix would be conservative for routine naval spent nuclear fuel handling operations
associated with the New Facility Alternative (transition period and new facility operational period).

The nature of naval spent nuclear fuel handling operations would be the same for each alternative.
In general, the evaluation of hypothetical accidents applies to all alternatives and the hypothetical
accidents are conservatively modeled to have the same risks regardless of alternative with the
following exceptions. When necessary, the hypothetical accident scenarios account for the
differences in the water pool structure between alternatives. For the drained water pool scenario,
the probability varies between alternatives. For the minor water pool leak scenario, the
consequences vary between alternatives. The impacts of the inter-facility transport accident
scenario only apply to the New Facility Alternative because transportation between facilities of
naval spent nuclear fuel for examination would only be applicable if a new facility is constructed.

For the No Action Alternative where the risks are presented consistent with the other alternatives,
the risks may be conservative because the No Action Alternative does not support unloading
M-290 shipping containers. For example, scenarios where the material-at-risk is the entire water
pool inventory, the water pool would contain less carrier length fuel than is assumed in the water
pool inventory supporting the consequence analysis. In addition, for scenarios where the
probability is based on the number of shipping container unloadings, the number of shipping
containers unloaded would be less than assumed.

The description of methodology for hypothetical accidents is applicable to IDAs. Since Location
3/4 and Location 6 are in close proximity to one another, the differences in weather and distance
for the alternatives have no affect on the analysis results.

Much of the data in this Appendix is presented using scientific notation. Scientific notation is
commonly used to represent very large or small numbers. It consists of a number multiplied by the
appropriate power of 10. For example, 0.0000035 would be represented as 3.5 x 10° and
3,500,000 would be represented as 3.5 x 10°. Significant digits are the number of digits needed to
express the precision of the calculation. Each calculated result is rounded to two significant digits
in this Appendix. Numbers in some tables may be slightly different than if the calculation were
performed as written; some multi-step calculations use more significant figures than shown, and
the results for each step are rounded for presentation in this Appendix.

F.2 Radiation and Human Health

This section provides information about the nature of radiation, explains basic concepts used to
evaluate radiation health effects, and provides perspective on the calculation of cancer and risk.
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F.2.1 Nature of Radiation

Radiation is the emission and propagation of energy through matter or space as waves or
particles. Radiation generally results from processes that occur naturally. The most commonly
recognized form of radiation is electromagnetic radiation emitted over a specific range of
wavelengths and energies. Visible light is part of the spectrum of electromagnetic radiation.
Radiation of longer wavelengths and lower energy includes infrared radiation (known for heating
material when the material and the radiation interact) and radio waves. Electromagnetic radiation
of shorter wavelengths and higher energy (which are more penetrating) includes ultraviolet
radiation (which causes sunburn) and forms of ionizing radiation such as x-rays and gamma
radiation.

lonizing radiation is radiation that has sufficient energy to displace electrons from atoms or
molecules to produce ions. The ions have the ability to interact with other atoms or molecules; in
biological systems, this interaction can cause damage in tissue or to an organism.

Radioactivity is the property or characteristic of an unstable atom to undergo spontaneous
transformation (to disintegrate or decay) with the emission of energy as radiation to reach a more
stable state. The result of the process, called radioactive decay, is the spontaneous transformation
of an unstable atom (a radionuclide) into a different nuclide, accompanied by the release of energy
(as radiation) as the atom reaches a more stable, lower energy configuration.

Radiation that originates outside of an individual's body is called external or direct radiation. Such
radiation can come from an x-ray machine or from radioactive materials (materials or substances
that contain radionuclides), such as radioactive waste or radionuclides in soil. When radioactive
materials are deposited on a surface that surface is said to be contaminated. Contamination is
material that contains radiation emitting nuclides.

Internal radiation originates inside a person's body following intake of radioactive material or
radionuclides through ingestion or inhalation. Once in the body, the fate of a radioactive nuclide is
determined by its chemical structure and how it is metabolized. The residence time of a
radionuclide in the body is commonly called the biological half-life. If the material is soluble, it
might be dissolved in bodily fluids and transported to and deposited in various body organs; if it is
insoluble, it might move through the gastrointestinal tract or into the lungs.

F.2.2 Radiation Measuring Units

A variety of units are used to measure radiation. These units determine the amount, type, and
intensity of radiation. Amounts of radiation or its effects can be measured in units of Curies,
radiation absorbed dose (rad), or dose equivalent (roentgen equivalent man, or rem). The Curie
describes the rate at which a material is emitting nuclear radiation (i.e., activity). The Curie is
defined as exactly 3.7 x 10'° disintegrations (decays) per second. The rad is the unit that
measures the amount of energy imparted to matter per unit mass. The total energy absorbed per
unit quantity of matter is referred to as absorbed dose (or simply dose). One rad is equal to the
amount of radiation that leads to the deposition of 0.01 joule of energy per kilogram of absorbing
material. The roentgen equivalent man (rem) is the unit that measures the absorbed dose and the
relative effectiveness of the type of ionizing radiation in damaging biological systems. One rem of
one type of radiation has the same biological effects as 1 rem of any other kind of radiation. This
allows comparison of the biological effects of radionuclides that emit different types of radiation.
The term used for reporting the collective dose (i.e., the sum of individual doses received in a given
time period) by a specified population from radiation exposure to a radiation source is person-rem.
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For example, if 100 workers each received 0.1 rem, the collective dose would be 10 person-rem
(100 people x 0.1 rem).

The units of radiation measure in the International System (Sl) of Units are: Becquerel (a measure
of source intensity), gray (a measure of absorbed dose), and Sievert (a measure of dose
equivalent). In accordance with United States (U.S.) Department of Energy (DOE) convention, all
radiation units presented in this Appendix are in terms of Curies, rad, rem, and person-rem. The
conversions of the units used in this Appendix to Sl units are provided in Table F.2-1.

Table F.2-1: Conversions to Sl Units

= | 3.7 x 10" disintegrations per second
1 Curie (Ci) _ | 3.7x10" Becquerels
(1 Becquerel = 1 disintegration per second)
_ 0.01 gray
1 rad - (1 gray = 1 joule per kilogram)
1 rem = 0.01 Sievert (Sv)

The average American receives a total of approximately 620 millirem per year from natural and
man-made radiation sources. Approximately 310 millirem per year are from radiation exposure to
natural sources (background). The largest natural sources are radon-222 and its radioactive decay
products in homes and buildings, which contribute about 230 millirem per year. Additional natural
sources include radioactive material in the earth (primarily the uranium and thorium decay series,
and potassium-40) and cosmic rays from space filtered through the atmosphere. Approximately
310 millirem per year are from man-made radiation sources. Man-made radiation exposure is
mostly from medical procedures such as computed tomography (CT) scans and nuclear medicine
which contribute approximately 300 millirem per year to the dose of an average American.

(NCRP 2009)

F.2.3 Radiation Dose Definitions

In quantifying the effects of radiation on humans, other terms are used to describe the dose from
radiation exposure to radiation. For consistency, this Appendix uses terminology consistent with
International Commission on Radiological Protection (ICRP) Publication 60 (ICRP 1991). A list of
the terminology used in ICRP Publication 60 (ICRP 1991) and the terminology used in earlier
guidance is shown in Table F.2-2. Although the terminology has changed, the usage is
unchanged.

Table F.2-2: Radiation Dose Terminology

ICRP 60 Terminology Previous Terminology
Tissue Weighting Factor Weighting Factor
Effective Dose Effective Dose Equivalent
Committed Effective Dose Committed Effective Dose Equivalent
Total Effective Dose Total Effective Dose Equivalent

Tissue weighting factors are used for various body organs and tissues to account for that individual
organ’s or tissue’s proportion of risk versus the total risk when the whole body is irradiated
uniformly. Organ doses are calculated for individual organs such as the lungs, stomach, small
intestine, upper large intestine, lower large intestine, bone surface, red bone marrow, testes,
ovaries, muscle, thyroid, bladder, kidneys, and liver. The summation of each specific organ dose,
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weighted by the relative risk to that organ compared to an equivalent whole-body radiation
exposure, is a whole body dose. To determine the overall effect from routine naval spent nuclear
fuel handling operations or hypothetical accident scenarios, whole body doses are presented in
this Appendix.

A whole body dose from external radiation is called the effective dose (ED). The ED occurs
instantaneously during the period when the body is exposed to direct radiation from an external
radiation field. The whole body dose from internal radiation is called the committed effective dose
(CED). The CED is from ingestion or inhalation of radioactive material during the radiation
exposure period, and is calculated over a remaining lifetime of the individual to account for
radionuclides that have long half-lives and long residence times in the body (Sections F.3.3.3 and
F.3.3.5). Total effective dose (TED) is the sum of the ED and CED. All estimates of dose
presented in this Appendix, unless specifically noted otherwise, are TEDs quantified in terms of
rem or millirem. A millirem is one one-thousandth of a rem.

The factors used to convert estimates of radionuclide intake (by inhalation or ingestion) or external
radiation exposure to dose estimates are called dose conversion factors. The ICRP and federal
agencies such as the U.S. Environmental Protection Agency (EPA) publish these factors. The
internal dose conversion factors used in this Appendix are based on recommendations made by
the ICRP in 1990, published in 1991 (ICRP Publication 60 (ICRP 1991)), and subsequent reports
based on the 1990 recommendations (ICRP Publication 68 (ICRP 1994), ICRP Publication 71
(ICRP 1995), and ICRP Publication 72 (ICRP 1996)). The external dose conversion factors for
dose from external, direct radiation are based on earlier ICRP and EPA Guidance

(ICRP Publication 26 (ICRP 1977), EPA 1993).

F.2.4 Radiation Exposure Limits

Radiation exposure limits for members of the public and radiation workers are developed
independently by each federal agency based on the recommendations of councils of radiation
experts including the ICRP and the National Council on Radiation Protection and Measurements.
Radiation exposure limits are set by DOE (including the Naval Nuclear Propulsion Program
(NNPP)), EPA, and the U.S. Nuclear Regulatory Commission (NRC) for radiation workers and
members of the public. The DOE regulates airborne emission of radioactivity to members of the
public located near a DOE site to levels that are less than the EPA annual dose limit of 10 millirem
(40 C.F.R. § 61.102). The DOE and NRC both have occupational exposure limits of 5 rem per
year (10 C.F.R. § 835.202 and 10 C.F.R. § 20.1201, respectively). Workers at NRF are also
restricted to the NNPP limits of 5 rem per year with the additional stipulation not to exceed 3 rem in
a single quarter (NNPP 2011b). NNPP radiological control practices also assure that the site
meets NRC limits on commercial radiological facilities which limits public exposure at the site
boundary to 0.1 rem per year (10 C.F.R. § 20.1301); this limit is used in the calculation of impacted
land area following a hypothetical accident scenario provided in Section F.5.6.

To keep radiation exposure as low as reasonable achievable (ALARA), workers at NRF work
towards local control levels that are much lower than the 5-rem annual limit (e.g., 100 millirem) and
depend on each worker’s specific job assignment. Additionally, no NNPP personnel have
exceeded 2 rem annually (40 percent of the NNPP annual 5-rem limit) since 1979 (NNPP 2011b).

F.2.5 Evaluation of Health Effects from Radiation Exposure
Radiation interacts directly and indirectly with the atoms that form cells. In a direct action, the
radiation interacts directly with the atoms of the DNA molecule or some other component critical to

the survival of the cell. Since the DNA molecules make up a small part of the cell, the probability of
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direct action is small. Because most of the cell is made up of water, there is a much higher
probability that radiation would interact with water. In an indirect action, radiation interacts with
water and breaks the bonds that hold water molecules together, producing reactive free radicals
that are chemically toxic and destroy the cell. The body has mechanisms to repair damage caused
by radiation.

Consequently, the biological effects of radiation on living cells may result in one of three outcomes:
(1) injured or damaged cells repair themselves, resulting in no residual damage; (2) cells die, much
like millions of body cells do every day, being replaced through normal biological processes and
causing no health effects; or (3) cells incorrectly repair themselves, which results in damaging or
changing the genetic code (DNA) of the irradiated cell. Stochastic effects, that is, effects that may
or may not occur based on chance, may occur when an irradiated cell is incorrectly repaired rather
than killed. The most significant stochastic effect of radiation exposure is that an incorrectly
repaired cell may, after a prolonged delay, develop into a cancer cell. (NRC 2011)

Detrimental health effects are calculated based on the radiation exposure dose results to an
individual or population group. The dose-to-health effect conversion factors used for calculations
of health effects are taken from ICRP Publication 103 (ICRP 2007). Health effects from radiation
exposure are used to summarize and compare results in this Appendix. Cancer is reported
because cancer is the principal potential health detriment which may result from radiation
exposure.

In determining a means of assessing health effects from radiation exposure, the ICRP has
developed detriment-adjusted factors which include both fatal and non-fatal cancers. The ICRP
adjusts the incidence of non-fatal cancers upward to account for the total harm experienced as a
consequence of developing the cancer. The cancer factors overstate the expected incidence of
fatal cancer in the population and the use of these factors to estimate the incidence of fatal cancer
(discussed in Section F.2.6) is conservative for comparison.

Table F.2-3 lists the health effect factors used in the analysis of both the routine naval spent
nuclear fuel handling operations and the hypothetical accident scenarios. Different factors are
used for workers and for members of the public, with a larger factor used for members of the public
to account for cancer rates in children and senior individuals. Heritable effects are also shown so
that the total health effects can be calculated if desired. Heritable effects are harmful genetic
effects that are transmitted to subsequent generations. The number of total health effects (cancer
plus heritable effects) for members of the public may be obtained by multiplying the cancer by the
factor of 1.04, which is the ratio of total health effects to cancer (5.7/5.5). In this Appendix, the
doses are provided to allow independent evaluation using any relation between radiation exposure
and health effects.
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Table F.2-3: Conversion Factors for Health Effects From lonizing Radiation

Conversion Factor'?
Health Effect Worker | Members of the Public
probability per rem
Cancer 4.1x10* 5.5x10*
Heritable Effects 0.1 x 10* 0.2 x 10*
Total Health Effects 42x10* 5.7 x 10

' For high individual radiation exposures to external radiation (greater than or equal to 20 rem), the factors
are multiplied by a factor of two. General Population radiation exposures are not modified because the
large drop in radiation exposure with increasing distances results in radiation exposure rates below 20 rem.
See Section F.7.4 for more information on uncertainties.

ZIn determining a means of assessing health effects from radiation exposure, the ICRP has developed a
weighting method for lethal and life impairing cancers. The values in this table are averaged over both
sexes.

To determine the likelihood that an individual would develop cancer from radiation exposure, the
conversion factor is multiplied by the individual dose (rem). For the General Population, the
conversion factor is multiplied by the General Population dose (person-rem) to estimate the cancer
that is expected to develop in a specific population.

F.2.6 Perspective on Calculations of Cancer and Risk

The topics of human health effects caused by radiation and the risks associated with routine naval
spent nuclear fuel handling operations or hypothetical accident scenarios associated with naval
spent nuclear fuel handling are discussed many times throughout this Environmental Impact
Statement (EIS). It is important to understand these concepts and how they are used to
understand the information presented in this document. It is also valuable to have some frame of
reference or comparison for understanding how the risks compare to the risks of daily life.

The method used to calculate the risk of any impact is fundamental to all of the evaluations
presented and follows standard accepted practices. The first step is to determine the probability
that a specific event would occur. For example, the probability that a routine task, such as
operating a crane, would be performed sometime during a year of routine naval spent nuclear fuel
handling operations at a facility would be 1.0. Which means that the action would certainly occur.
The probability that an accident would occur is less than 1.0. Accidents occur only occasionally
and some of the more severe accidents, such as a catastrophic earthquake, might occur at any
location only once in hundreds, thousands, or millions of years.

Once the probability of an event has been determined, the next step is to predict the
consequences of the event being considered. One important measure of consequences chosen
for this EIS is the cancer induced by radiation. The cancer that might be caused by routine naval
spent nuclear fuel handling operations or any hypothetical accident can be calculated using a
standard technique based on the amount of radiation exposure estimated to occur from all
conceivable pathways and the number of people who could be affected, as discussed in

Section F.2.5.

To illustrate the calculation of risk, several examples are presented. The lifetime risk of dying in a
motor vehicle accident can be calculated from the likelihood of an individual being in an accident
and the consequences, or number of fatalities, per accident. There were 22,555 motor vehicle
accidents during 2010 in the state of Idaho resulting in 209 deaths (OHS 2010). Assuming only
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one person is involved in each accident, the probability of a person in Idaho being in a motor
vehicle accident is 22,555 accidents divided by approximately 1,546,000 persons in Idaho

(USCB 2011), or 0.015 per year. The probability of an accident causing a fatality is 0.0093

(209 deaths divided by 22,555 accidents). Multiplying the probability of the accident

(0.015 per year) by the consequences of the accident (0.0093 deaths per accident) by the number
of years the person is exposed to the risk (78.5 years is considered to be an average lifetime
(CDC 2010)) gives the lifetime risk for any individual of being killed in a motor vehicle accident.
From this calculation, the lifetime risk of an individual dying in a motor vehicle accident in Idaho is
about 0.011 or 1 chance in 91.

A second example illustrates the risk from the burning of fossil fuels, such as natural gas or coal, to
create electricity. Naturally occurring radioactive material is released into the air during
combustion. This radioactivity (estimated to produce about 0.5 millirem (0.0005 rem) of radiation
dose to the average American each year (NCRP 2009)) finds its way into our bodies through food
and the air we breathe. The probability of exposure to this radioactivity is essentially 1.0 since
these fuels are burned every day all over the country. The cancer risk from exposure to this
radioactivity is calculated by multiplying the average radiation exposure per year (0.0005 rem per
year) by the average lifetime (78.5 years), and the cancer estimated to be caused by each rem of
radiation exposure (0.00055 cancers estimated to be caused by each rem (Table F.2-3)). This
calculation results in a consequence of 0.000022 cancers per individual lifetime from the burning of
fossil fuels. Risk can then be calculated by multiplying the probability (1.0) by the consequence
(0.000022 cancers). This risk equates to about 2.2 x 10 or 1 chance in 46,000 of developing
cancer from radioactivity during a lifetime of exposure to burning fossil fuels.

As a further comparison, the naturally occurring radioactive materials in agricultural fertilizer and
waste products from phosphate mining contribute about 1 millirem per year to an average
American's exposure to radiation (NCRP 2009). A calculation similar to the one in the preceding
paragraph shows that the use of fertilizer to produce food crops in the U.S. and the waste products
from phosphate mining results in a risk of cancer of about 4 x 10, or 1 chance in 25,000.

The average American's risk of developing fatal cancer from a lifetime of normal activity is

1 chance in 6.7, or 0.15 over his or her lifetime (ACS 2011). Therefore, there is a much greater
risk of developing fatal cancer from a lifetime of normal activity than from the two examples of
radiation exposure provided above. Using the probability of 1 chance in 6.7, approximately

2.3 x 10* (22,650) fatal cancers would be expected to develop during a lifetime of normal activity
unrelated to NRF emissions for the General Population (approximately 151,000 people) living
within an 80.5-kilometer (50-mile) radius surrounding NRF.

Risks from hypothetical accidents associated with naval spent nuclear fuel handling operations can
be developed using the same methodology described above. The individual risk from hypothetical
accidents associated with naval spent nuclear fuel handling operations can be compared to the risk
of developing fatal cancer over an individual’s lifetime. Annual risk calculations are presented to
allow comparisons between hypothetical accident scenarios. This EIS uses the conservative value
for cancer from ICRP 2007 to compare to the risk of developing fatal cancer from everyday life.
The cancer health conversion factor of 0.00055 cancers per rem overstates the expected incidence
of fatal cancer in the population, and the use of this factor to estimate the incidence of fatal cancer
is conservative.
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F.3 Analysis Methods or Evaluation of Radiation Exposure

Routine naval spent nuclear fuel handling operations and hypothetical accident scenarios are
evaluated to assess the possible radiation exposure to individuals due to the release of radioactive
materials. This section describes the methods used in these evaluations.

F.3.1 Radiation Exposures to be Calculated

Radiation exposure to the following individual groups is calculated for routine naval spent nuclear
fuel handling operations and hypothetical accident conditions. Each individual is evaluated for a
1-year period for routine naval spent nuclear fuel handling operations. For accidents the
evaluation period is listed below.

» Worker. The Worker is an adult individual located 100 meters (330 feet) from the
radioactive material release point. The release point (for distance from the worker) is the
location of the ventilation discharge stack in the naval spent nuclear fuel handling facility or
the accident location for hypothetical accident scenarios that occur outside (as noted in
Section F.3.3.2, only ground-level releases are modeled). The Worker is an NRF employee
walking by or working near the naval spent nuclear fuel handling facility or accident location
that is not directly involved in routine naval spent nuclear fuel handling operations or the
hypothetical accident scenario (i.e., an uninvolved worker). For hypothetical accidents, the
Worker is evaluated for a 20-minute radiation exposure period to account for the evacuation
time from the accident location. The impact of hypothetical accident scenarios on workers
who are directly involved in an accident or located nearby the accident scene (involved
worker) is not calculated numerically but is discussed qualitatively for each accident in
Section F.5.4.

» Maximally Exposed Collocated Worker (MCW). The MCW is an adult worker at another
independent facility (separate from NRF) within the Idaho National Laboratory (INL)
boundary. The intent of the MCW classification is to assess the effect of routine naval
spent nuclear fuel handling operations and hypothetical accident scenarios in one facility on
workers in another facility on a large DOE site. The MCW is located 8 kilometers (5 miles)
away from NRF at the Advanced Test Reactor (ATR) Complex. Based on experience from
emergency exercises, emergency response teams would be able to evacuate workers at
other INL facilities within 2 hours; therefore, a radiation exposure time of 2 hours is used for
accident analysis.

» Maximally Exposed Off-Site Individual (MOI). The MOl is a theoretical individual with the
characteristics and habits of an adult member of the public living at the INL property
boundary who is evaluated for a 1-year period. Sixteen radial sectors around the accident
location are analyzed to confirm that the limiting MOI location would be at the site boundary
that is nearest to the facility. The MOI is located 10.5 kilometers (6.5 miles) away from NRF
in the west-northwest (WNW) direction.

» Nearest Public Access (NPA). Publically available highways cross the INL. Consequently,
these analyses included evaluation of the radiation exposure to an NPA, a theoretical
motorist with the characteristics and habits of an adult member of the public who might be
stranded on such a public highway within the INL boundary during a hypothetical accident
scenario. The closest NPA is located 14 kilometers (8.7 miles) away from NRF in the
southwest (SW) direction. Based on experience from emergency exercises, emergency
response teams would be able to evacuate such an individual within 2 hours; therefore, a
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radiation exposure time of 2 hours is used for accident analysis. The NPA is not evaluated
for routine naval spent nuclear fuel handling operations due to the short period of time that
such an individual would spend on-site while driving on the public access road.

» General Population. The General Population evaluation considers the population
distribution (age and location) within an 80.5-kilometer (50-mile) radius of NRF. The
General Population is evaluated for a 1-year period. Doses specific to six age groups are
calculated (ICRP 1996) and summed to determine the total General Population dose.

Radiation exposure is calculated to result from direct radiation from the facility and exposure to
radiological emissions directly to the air and indirectly to the water. The releases to the
environment could result in exposure through several pathways. The radiation exposure pathways
are shown in Figure F.3-1.

» External direct exposure from immersion in the airborne radioactive plume as it progresses
downwind (air immersion).

» External direct exposure to radiation not associated with the airborne plume (direct
radiation). This pathway only applies to routine naval spent nuclear fuel handling
operations and to hypothetical accident scenarios which involve a loss of or damage to
shielding or an inadvertent criticality.

» External direct exposure from radioactive material that is deposited on the ground from the
airborne plume as it passes (ground surface).

» Internal exposure from inhalation of radioactive materials for an individual located within the
plume (inhalation).

» Inhalation of radioactive materials that are deposited on the ground during passage of the
plume (resuspension). Resuspension is calculated for routine naval spent nuclear fuel
handling operations. Resuspension is not included in the accident analysis because it is a
very small contributor to the overall dose.

» Internal exposure from eating food and drinking water that is contaminated from
radioactivity that falls out of the atmosphere (ingestion). Ingestion is applicable for all
individuals evaluated for routine naval spent nuclear fuel handling operations. For the
hypothetical accident scenarios, ingestion exposure is only applicable to the MOI and
General Population exposure groups.

» Ingestion of food and water contaminated by radioactivity in water, and external direct
exposure from contaminated water (waterborne). Waterborne exposure is applicable for all
individuals for routine naval spent nuclear fuel handling operations. For hypothetical
accident scenarios, waterborne contamination exposure is only applicable to the MOI and
General Population exposure groups.
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Figure F.3-1: Pathways for Radiation Exposure

The radiation exposure is calculated by the computer programs discussed in Section F.3.2 in a
manner recommended by the ICRP. The radiation exposure from ingestion of contaminated food
and animal products is calculated assuming a typical annual consumption. However, it is likely that
continued consumption of contaminated food products by the public would be suspended in the
event of a real accident after a Protective Action Guideline (PAG) is reached. In 1991, the EPA
recommended PAGs for response to radiological incidents in the range of 1 to 5 rem whole-body
exposure (EPA 1992c). The EPA updated PAGs in 2013 (EPA 2013c). To ensure a consistent
analysis basis, no reduction of radiation exposure due to a PAG is accounted for in the analyses.
This results in a conservative impact evaluation which may overestimate health effects within an
exposed population.

Table F.3-1 presents an example of the results from the detailed radiation exposure calculations.
The table shows the possible radiation exposure pathways and individuals analyzed for the
hypothetical accident scenario with the highest annual risk (i.e., drained water pool as described in
Section F.5.4.4). The TEDs reported in this Appendix include the TED from the airborne pathways
(the sum of the inhalation and ingestion CEDs and the ground surface and air immersion EDs from
the airborne release), the TED from waterborne contamination (the sum of the ingestion CED and
the immersion ED from the waterborne release), and the ED from any direct radiation exposure,
where applicable.

The patterns between different dose pathways shown in Table F.3-1 are typical of hypothetical
accident scenarios. For the Worker, MCW, and NPA, inhalation is the dominant airborne pathway.
Ingestion is the dominant airborne pathway for the MOI and the General Population. The
waterborne pathway is a much smaller contributor to dose than the airborne pathway. The direct
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radiation pathway is significantly less than the airborne pathway and does not contribute noticeably
to dose to most exposed individuals or the General Population.
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Table F.3-1: Example of Detailed Radiation Exposure Calculation Results for Hypothetical

Drained Water Pool Scenario’

Airborne Pathways Airborne Direct
. Air . Waterborne g 3
Exposure Inhalation Immersion Ground Ingestion Release Release TED Radiation TED Fatal Cancer
Group CED ED Surface ED CED TED? ED per
— Individual®
Worker 8.0 45x10° 5.5x 1073 N/A 8.0 N/A 1.0 9.0 3.7x10°
MCW 1.3x 107 8.5x10° 3.3x10° N/A 1.3x 107 N/A 2.0x10% 1.3x107? 55x10°
NPA 1.1x107? 49x10° 1.6 x10° N/A 1.1x107? N/A 2.9x10% 1.1x107? 6.3x10°
MOl 9.1x10° 6.5x 10° 6.0 x 10° 1.1 x 107 8.0x 10° 4.0x10° 1.3x10% | 8.4x10° 4.6 x10°
. Air . Airborne Direct
Inhalation . Ground Ingestion Waterborne e 2 Fatal Cancer
Sggﬁ:aa:ion CED Imm:Bswn Surface ED CED R.?.Iggfe Release TED Radé%tlon TED in the General
s 4
within person-rem Population
50 miles® 42x10" | 47x10" | 28x10° | 52x10" | 3.7x10° 1.0 | 6.9x10™ | 3.7x10° 2.1x10"

T

Hypothetical accident scenario with the highest annual risk.

% The Airborne Release TED equals the sum of all airborne pathways.

® The TED equals the sum of the Airborne Release TED, Waterborne Release TED, and Direct Radiation ED.

* To convert dose to fatal cancer, a factor of 4.1 x 10™ is multiplied by the dose for the Worker and MCW and a factor of 5.5 x 10" is multiplied by the dose for the
MOI, NPA, and General Population. In determining a means of assessing health effects from radiation exposure, the ICRP has developed the above factors
which include both fatal and non-fatal cancers. The ICRP adjusts the incidence of fatal cancers upward to account for the total harm experienced as a
consequence of developing non-fatal cancer. The factors overstate the likelihood of fatal cancer in a population and the use of these factors to estimate the

likelihood of fatal cancer is conservative for comparison purposes. (Section F.2.5.)

® 50 miles = 80.5 kilometers
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F.3.2 Computer Programs

Two computer programs are used to evaluate the radiation exposures to the specified individuals
and General Population.

F.3.2.1 GENII

The Generalized Environmental Radiation Dosimetry Software System — Hanford Dosimetry
System (GENII) Version 2 modeling code is used for the environmental transport and radiation
exposure calculations for routine naval spent nuclear fuel handling operations and for the
calculations of the waterborne components of the total dose for the hypothetical accident
scenarios. GENII is designed to model long-term atmospheric and liquid releases of radionuclides
and their human health consequences. Pacific Northwest National Laboratory developed and
maintains the GENII code (PNNL 2009) and its underlying driver program Framework for Risk
Analysis in Multimedia Environmental Systems (FRAMES) Version 1.7. The code incorporates the
internal dosimetry model recommended by the ICRP in Publication 72 (ICRP 1996) and the
external model recommended by the EPA in Federal Guidance Report (FGR) 12 (EPA 1993).

For this EIS, site-specific data are used including location, meteorology, population, and source
terms as discussed in Sections F.3.3 and F.3.4. The chronic model is used in the routine naval
spent nuclear fuel handling operations evaluation to reflect long-term average radiation exposure
to the radiological emissions. For the chronic evaluations, GENII uses meteorological conditions
averaged over each sector to reflect radiation exposure to long-term average concentrations. The
acute option is used for the waterborne accident calculations to represent the effects of an accident
which occurs over a short period of time.

F.3.2.2 RSAC-7

Radiological Safety Assessment Computer Code (RSAC) Version 7.2 was developed by
Westinghouse Idaho Nuclear Company, Inc., for the DOE-Idaho Operations Office and is
maintained by INL, currently operated by Battelle Energy Alliance (INL 2010d). The computer
program calculates the consequences of the release of radionuclides to the atmosphere during an
accident. The code incorporates the internal dosimetry models recommended by the ICRP in
Publication 68 (ICRP 1994) and Publication 72 (ICRP 1996) and the external model recommended
by the EPA in FGR 12 (EPA 1993).

RSAC is used to evaluate the effects from an airborne plume released during the hypothetical
accident scenarios. It allows the amount of each radionuclide from a radiological release to be
input individually or to be calculated internally by the code. RSAC calculates potential radiation
exposures to individuals via inhalation, ingestion, exposure to radionuclides deposited on the
ground surface, and immersion in airborne radioactive material. RSAC meteorological capabilities
include Gaussian plume dispersion for Pascal-Gifford conditions. RSAC allows reduction of
nuclides by chemical group or element and calculates radioactive decay and buildup during
transport through operations, facilities, and the environment. Site-specific data are used including
location, meteorology, population, and source terms as discussed in Section F.3.3.

F.3.3 Input Data for Airborne Calculations
Unless stated otherwise, the following conditions are used when performing airborne release

calculations with RSAC-7.2 and GENII. In most cases, these conditions are taken directly as
defaults from the computer programs.
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F.3.3.1 Population Data

A population distribution based on 2010 population projections from the 2000 U.S. Census in
16 compass directions and five equal radial distances from NRF (8 kilometers (5 miles),
24 kilometers (15 miles), 40 kilometers (25 miles), 56 kilometers (35 miles), and 72 kilometers
(45 miles)) is used for the evaluations. The population distribution includes a breakdown in
estimates for six age groups as defined in ICRP Publication 71 (ICRP 1995):
* Infants:
o 3 months: from 0 to 12 months of age
o 1 year: from 12 months to 2 years
» Children:
0 5 years: more than 2 years to 7 years
o0 10 years: more than 7 years to 12 years
0 15 years: more than 12 years to 17 years
e Adults: more than 17 years

F.3.3.2 Meteorological Data

Site tower meteorological data for 2005 to 2010 from the National Atmospheric Release Advisory
Center tower at NRF is used to determine meteorology. Two different weather conditions

(50 percent and 95 percent) are evaluated for hypothetical accident scenarios, based on wind
speed and stability class for 16 radial directions. The 50 percent condition represents the average
meteorological condition, defined as that condition for which more severe conditions with respect to
accident consequences are not exceeded more than 50 percent of the time. The 95 percent
condition represents the meteorological conditions which could produce the highest calculated
radiation exposures, defined as that condition which is not exceeded more than 5 percent of the
time or is the worst combination of weather stability class and wind speed with respect to accident
consequences.

Other input assumptions related to meteorological data are:
» The release is calculated as occurring at ground level (O meters (feet)).

» The effects of plume rise are ignored. Buoyant plume rise can occur with releases of
heated gases. Jet plume rise can occur when the gases are released through a stack.
Plume rise would result in additional dispersion of the plume.

» Mixing layer height is 400 meters (1320 feet). Airborne materials freely diffuse in the
atmosphere near ground level in what is known as the mixing depth. A stable layer exists
above the mixing depth which restricts vertical diffusion.

» Wet deposition is zero (no rain occurs to accelerate deposition and reduce the area
affected).

* Dry deposition of the cloud is modeled. During movement of the radioactive plume, a
fraction of the plume is deposited on the ground due to gravitational forces and becomes
available for exposure by ground surface radiation and ingestion.
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» The quantity of deposited radioactive material, called the deposition velocity, is proportional
to the material size and speed. Deposition velocities are calculated internally by the GENII
code, but are specified as inputs in RSAC. The following deposition velocities (meters per
second) are used in RSAC:

solids = 0.001
halogens = 0.01
noble gases = 0.0
cesium = 0.001
ruthenium = 0.001

OO O0OO0Oo

F.3.3.3 Inhalation Data
The breathing rates used are based upon ICRP 71 (ICRP 1995) methodology summarized in
Table F.3-2. The breathing rate has a direct effect on the amount of radioactivity inhaled by an
individual and varies with age and work conditions.

Table F.3-2: Breathing Rates

Exposed Individual Group 'Breathlng Rate
cubic meters per second

Worker — Routine operations 4.69 x 10
Worker — Accident 8.33 x 10
MCW 4.69 x 10
NPA 4.69 x 10
MOI 2.57 x 10™
Population — Adult 2.57 x 10™
Population — 3-month old 3.31x 107
Population — 1-year old 598 x 10”
Population — 5-year old 1.01 x 10™
Population — 10-year old 1.77 x 10*
Population — 15-year old 2.33x10™

For routine naval spent nuclear fuel handling operations, a 1 micron particle size is used for all
analysis. For accident analysis, the particle size for the NPA, MOI, and General Population is

1 micron, and for the Worker and MCW the particle size is 5 microns, consistent with the particle
sizes recommended by the ICRP in Publication 60 (ICRP 1991).

The radiation exposure times for each individual type are given in Table F.3-5 and Table F.3-6.
The internal radiation exposure period for infants and children is calculated from the time of initial
intake until the child reaches 70 years of age. The internal radiation exposure period for adults
(including workers) is 50 years.

Inhalation exposure dose conversion factors from ICRP Publication 68 (ICRP 1994) are used for
the worker and MCW in RSAC. Inhalation exposure factors from ICRP Publication 72 (ICRP 1996)
are used for inhalation modeling of all other individual types. The use of ICRP Publication 68 is
consistent with the DOE transition to ICRP 60 series dosimetry for workers and the use of ICRP
Publication 72 includes the radiation exposure estimates to multiple age groups.
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F.3.3.4 Ground Surface Exposure Data

The radiation exposure times for each individual type are given in Table F.3-5 and Table F.3-6. A
representative 8 hour per day exposure is used for routine naval spent nuclear fuel handling
operations to represent an average day. A conservative building shielding factor of 0.7 is used for
accident analysis exposing the individual to contaminated soil for approximately 16 hours a day.
See Section F.6.2 for additional details on time spent outdoors. Ground surface exposure dose
conversion factors published in FGR 12 (EPA 1993) are used.

F.3.3.5 Ingestion Data

Annual dietary intake is consistent with the annual average consumption for the U.S. population
(SAND 2010). Ten percent of all products are assumed to be grown and consumed locally.
Therefore, 10 percent of the annual diet is modeled to be contaminated with the following
exceptions:

» 30 percent of the milk is assumed to be contaminated for the 5 years and older age groups
(FDA 1998). This increase accounts for the fact that milk is one of the most common
agricultural products produced and consumed locally in southeastern ldaho.

* 100 percent of milk is assumed to be contaminated for infants (the 3-month and 1-year age
groups) because milk makes up a majority of the infant’s diet and because infants often
receive all of their milk from a single source (FDA 1998).

» Drinking water is modeled to be 100 percent contaminated because drinking water is often
obtained from a single source.

For routine naval spent nuclear fuel handling operations, ingestion for workers including the MCW
is adjusted from the adult consumption rates to account for the ingestion of contaminated food and
water that occurs while the worker is at work (8 hours per day, 240 days per year).

The consumption parameters for contaminated food, milk, and water used in this analysis, after the
above percentage reductions are included, are provided in Table F.3-3.

The RSAC default parameters for ingestion are based on NRC 1977. The only changes from the
defaults are the annual dietary consumption rates shown in Table F.3-3. The consumption rates
are modified as discussed above to represent the portion of contaminated (local) food ingested
annually. The ingestion periods for each individual type are given in Table F.3-5 and Table F.3-6.
Ingestion exposure dose conversion factors from ICRP Publication 72 (ICRP 1996) are used
(Table F.3-4). Ingestion exposure is modeled with the individual consuming contaminated food for
a 1-year period. The internal radiation exposure period for infants and children is calculated from
the time of initial intake until the child reaches 70 years of age. The internal radiation exposure
period for adults (including workers) is 50 years.
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Table F.3-3: Annual Consumption Inputs for Ingestion of Contaminated Food, Milk, and Water

Annual Consumption Inputs for RSAC (kilograms per year unless otherwise noted)

3 Months 1 Year 5 Years 10 Years | 15 Years | Adult V\l(noél\;\%rl

Milk 208 179 50.4 54.8 52.6 31.8
(liters per year)
Meat 1.82 2.96 4.67 5.77 7.01 7.99
Leafy 0.12 0.23 0.55 0.84 1.06 153 N/A
Vegetables
Stored 7.63 9.64 13.4 16.5 17.6 16.4
Vegetables

Annual Consumption Inputs for GENII (kilograms per year unless otherwise noted)

3 Months 1 Year 5 Years 10 Years | 15 Years Adult "‘,{:é"ﬁ{’

Milk 208 179 50.4 54.8 52.6 31.8 10.4
(liters per year)
Eggs 0.18 0.44 0.66 0.66 0.80 1.06 0.35
Meat 0.96 1.81 3.25 4.27 5.26 5.69 1.87
Poultry 0.66 0.69 0.80 0.99 1.17 1.20 0.4
Fish 0.02 0.13 0.30 0.40 0.47 0.58 0.19
Mollusk 0.005 0.005 0.011 0.020 0.031 0.055 0.018
Crustacea 0.005 0.005 0.011 0.020 0.031 0.055 0.018
Leafy 0.12 0.23 0.55 0.84 1.06 1.53 0.5
Vegetables
Root 2.81 3.21 4.24 5.39 5.74 5.71 1.88
Vegetables
Fruit 2.77 2.41 2.26 2.66 2.70 3.03 1
Grain 2.04 4.02 6.94 8.40 9.13 7.67 2.52
Dinking Water 113 190 292 343 402 548 180

" No ingestion is modeled for the Worker or MCW accident analysis because only a 20-minute radiation exposure
period is evaluated.

1 kilogram = 2.2 pounds

1 liter = 0.26 gallons

F.3.3.6 Summary of Airborne Inputs

The source documents for the radiation exposure dose conversion factors used in the radiological
analysis are shown in Table F.3-4.
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Table F.3-4: Radiation Exposure Factors

Analysis Pathway | Worker MCW NPA MOl General
Population

. Inhalation | ICRP72 | ICRP 72 N/A | ICRP 72 ICRP 72
Routine Naval

Spent Nuclear Ingestion | ICRP72 | ICRP 72 N/A | ICRP 72 ICRP 72
Fuel Handling

Operations External | FGR12 | FGR 12 N/A FGR 12 FGR 12

' Inhalation | ICRP68 | ICRP68 | ICRP72 | ICRP 72 ICRP 72

Hypothetical Ingestion N/A N/A NA | ICRP72 | ICRP 72

Accidents
External | FGR12 | FGR12 | FGR12 | FGR 12 FGR 12

FGR 12 = EPA 1993
ICRP 68 = ICRP 1994
ICRP 72 = ICRP 1996

The radiation exposure times for routine naval spent nuclear fuel handling operations and
hypothetical accident analysis are shown in Table F.3-5 and Table F.3-6, respectively.

Table F.3-5: Exposure Times for Routine Naval Spent Nuclear Fuel Handling Operations

Tér;:ofsourrI;’I:rr::ie Time for Ground Ti_mt_a for Direct Inges_tion
Exposed Inhalation Surface Exposure Radiation Exposure Period
Individual
hours per | days per | hours per | days per | hours per | days per
years
day year day year day year
Worker
and MCW 8 240 8 240 8 240 1
MOI and
General 24 365 8 365 24 365 1
Population
Table F.3-6: Exposure Times for Hypothetical Accident Analysis
o Time for Plume Exposure Time for Ground Ingestion
Exposed Individual Inhalati . . Surface and Direct Period
nhalation Air Immersion Radiation Exposure e
Worker 5 minutes 20 minutes N/A
MCW and NPA 15 minutes 2 hours N/A
MOl and 15 minutes 1 year 1 year
General Population Y Y

F.3.4 Input Data for Waterborne Calculations

GENII is used to calculate the waterborne contribution to dose. Where relevant, identical input
information discussed above for airborne calculations is used in the waterborne analysis. In most
cases, these conditions are taken directly as defaults from the computer program.
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All radionuclides that are introduced into the water are modeled to be distributed uniformly in the
water immediately following a hypothetical accident. There are two processes by which
radionuclides might enter the water:

» For liquid discharges (i.e., drained water pool scenario), a fraction of the released
radionuclides can enter the water accessed by humans by infiltrating through the ground to
the groundwater in the aquifer. Based on water infiltration rates discussed in Section
3.4.2.1, it is conservatively modeled that it would take 2 years for the radionuclides to
infiltrate through the ground to reach the aquifer. The flow of the aquifer from north to south
(Figure 3.4-5) is ignored, and it is conservatively modeled that the contaminated water flows
directly towards the MOI and General Population. It is also assumed that the radionuclides
are carried by the aquifer to the wells or surface water located beside the MOI and General
Population locations at a flow rate of 3.8 meters per day (12.5 feet per day).

» For airborne discharges, it is conservatively modeled that the entire release of radionuclides
is deposited either onto bodies of surface water or directly onto the ground based on the
fraction of land covered by surface water near the INL area. The radionuclides deposited
on the ground are carried through the soil and reach the aquifer in the same manner
described above for liquid discharges.

Radioactive decay and removal by sedimentation occurs during the infiltration time through the soil
and the subsequent travel time in the aquifer. Radioactive decay also occurs during the time
period when the radionuclides have left the water environment and are being transported through
the pathways to humans. During this time they would be subjected to both concentration and
removal mechanisms which further modify their effect upon humans. These mechanisms are
modeled in GENII and include concentration in the surface deposit, animal, and crop pathways;
radioactive decay during periods between harvesting a crop and its ingestion by humans; and
removal of activity due to harvesting, handling, and cleaning of foodstuff. Dilution in larger volumes
of water is accounted for when the radionuclide concentration in the aquifer is calculated.

The water radiation exposure pathways considered in this analysis are the direct radiation from the
external pathways (swimming, shoreline exposure, and boating exposure) and the ingestion
pathways (drinking water and food that contacted contaminated water).

F.4 Analysis of Routine Naval Spent Nuclear Fuel Handling Operations

This section describes the public and occupational health effects on individuals and the General
Population outside the naval spent nuclear fuel handling facility (i.e., ECF or New Facility) due to
routine naval spent nuclear fuel handling operations associated with the proposed action. Naval
spent nuclear fuel handling facilities are designed to reduce radiation levels outside radiation areas
to less than 0.06 millirem per hour. Analyses considered airborne, waterborne, and direct radiation
pathways in the determination of health effects (i.e., cancer).

Section 4.13.2.1 describes radiological exposures for the time periods associated with each
alternative. These radiation exposures are split into radiation exposures to workers inside the
naval spent nuclear fuel handling facilities (i.e., ECF or the new facility) and radiation exposures to
individuals outside the naval spent nuclear fuel handling facilities. The radiation exposures to
workers inside the naval spent nuclear fuel handling facilities are fully evaluated in Section
4.13.2.1; therefore, no additional discussion of radiation exposures to workers inside the facilities is
provided in this Appendix. This Appendix focuses on the radiation exposures to individuals outside
the naval spent nuclear fuel handling facilities for the post-refurbishment operational period of the
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Overhaul Alternative, the transition period of the New Facility Alternative, and the new facility
operational period. These are the time periods for which there would be increases to the baseline
radiation exposures described in Section 3.13.2.

The nature of naval spent nuclear fuel handling operations would be the same for the
post-refurbishment operational period of the Overhaul Alternative, the transition period of the New
Facility Alternative, and the new facility operational period. During these time periods, ECF or the
new facility are modeled to operate at maximum capacity for unloading M-140 shipping containers,
unloading M-290 shipping containers, and loading naval spent nuclear fuel canisters to meet the
needs of the naval nuclear fleet and the obligations under the Idaho Settlement Agreement

(SA 1995) and its 2008 Addendum (SAA 2008). Different shipping containers (i.e., M-140 and
M-290) are needed to transport different types of naval spent nuclear fuel. During the transition
period, the new facility and ECF would operate in parallel. The production rates during the
transition period would be bounded by the maximum capacity for unloading M-140 shipping
containers, unloading M-290 shipping containers, and loading naval spent nuclear fuel canisters in
either ECF (post-refurbishment operational period) or the new facility (new facility operational
period). Therefore, the discussion provided in this Appendix regarding routine naval spent fuel
handling operations applies to operations at maximum capacity for the three time periods. A
maximum capacity year assumption for the above time periods is conservative because ECF or the
new facility would not operate at maximum capacity for the entire operational period. The 2009
baseline emissions and radiation exposures from ECF and NRF provided in Section 3.6.6 and
Section 3.13.2 are also discussed to support impact comparisons in Section 4.6.2 and 4.13.2.1.

F.4.1 Radiological Emissions from Routine Naval Spent Nuclear Fuel Operations

Radiological emissions for routine naval spent nuclear fuel handling operations for the time-frames
of the proposed action described above are estimated based on routine 2009 annual releases from
ECF that are scaled to future activities. The radiological emissions are related to the operational
tempo of shipping container unloading and naval spent nuclear fuel canister loading. The
operational tempo is set by the need to support the naval nuclear fleet and operate in accordance
with SA 1995 and SAA 2008. The baseline 2009 ECF emissions are scaled to represent the
capacity of future naval spent nuclear fuel handling operations based on the expected tempo of
these operations.

The 2009 emissions from NRF include emissions from ECF (naval spent nuclear fuel handling and

examination operations), and non-ECF operations (e.g., the prototype buildings that continue to be
monitored). The 2009 NRF emissions rates are presented in Table F.4-1.
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Table F.4-1: 2009 Radiological Air Emissions from NRF

ECSF Naval Total ECF Non-ECF Total NRF
pent ECF Operational Emissions Operational
Radionuclide' | Nuclear Fuel | Examinations Ep L from NRF perati
Handling missions Operations Emissions
Curies per year
C-14 8.0x 10" 0.0 8.0x 10" 0.0 8.0x 10"
H-3 1.8 x107? 59x 1073 2.4 x107° 0.0 2.4 x107°
1-129 3.8x10° 0.0 3.8x10° 0.0 3.8x10°
1-131 1.1 x10° 4.0 x 10° 5.1 x 10° 0.0 5.1x 10°
Kr-85 1.7 x 107 1.1 x 107 1.3x 10" 0.0 1.3x 10"
Pu-2392 5.1x 107 1.6 x 107 6.7 x 107 1.1 x10° 1.8x10°
Sr-90° 1.6 x 10° 5.8 x 10° 2.2x10° 4.3 x10° 6.5x 10°
Total 8.3x 10" 1.2 x 10" 9.4x10" 4.4x10° 9.5x 10"

' Radionuclides released in 2009 that are not typical are not included.
% Gross alpha activity is modeled as Pu-239.
® Gross beta activity is modeled as Sr-90.

The total ECF emissions from naval spent nuclear fuel handling and examination operations and
total NRF emissions from Table F.4-1 are evaluated as the 2009 baseline for ECF and NRF. In
2009, the naval spent nuclear fuel handling operations at ECF included the unloading of eight
M-140 shipping containers and the loading of sixteen naval spent nuclear fuel canisters. The
impacts from the ECF and NRF baseline emissions are discussed in Section 3.6.6.

ECF currently processes M-130 and M-140 shipping containers. Under the proposed action,
M-290 shipping containers would also be processed. The source of emissions from the unloading
of shipping containers and loading of naval spent nuclear fuel canisters is primarily corrosion
products that were activated by radiation. Although the corrosion products tightly adhere to the
outside surface of the naval spent nuclear fuel, some corrosion products become dislodged from
the naval spent nuclear fuel during shipment or handling and become airborne when the shipping
container is opened or the naval spent nuclear fuel canister is loaded. Gaseous radionuclides
(e.g., carbon-14 (C-14) and tritium (H-3)) are emitted when the shipping containers are vented.
The particulate airborne contamination from shipping container unloading and naval spent nuclear
fuel canister loading is controlled at the source through High-Efficiency Particulate Air (HEPA)-
filtered ventilation systems at the shipping container unloading stations and naval spent nuclear
fuel canister loading stations. A scaling factor for the amount of corrosion products in each type of
shipping container is developed to account for the length of the aircraft carrier naval spent nuclear
fuel assemblies without prior disassembly transported to NRF in an M-290 shipping container
compared to the naval spent nuclear fuel assemblies transported in an M-140 shipping container.
To support the operational tempo of the naval nuclear fleet, ECF or the new facility would process
fourteen M-140 shipping containers and ten M-290 shipping containers per year at full capacity.
Therefore, the 2009 ECF emissions generated from processing eight M-140 shipping containers
(no M-130 shipping containers were processed in 2009) are scaled based on the capacity of M-140
and M-290 shipping containers that could be processed in ECF or the new facility for time-frames
of the proposed action.

To support the NNPP’s obligations under the SA 1995 and SAA 2008, future loading rates of naval

spent nuclear fuel canisters are expected to be less than the current loading rates. The expected
loading rate at full capacity would peak at 15 naval spent nuclear fuel canisters per year.
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Therefore, the 2009 ECF emissions generated from loading 16 naval spent nuclear fuel canisters
are scaled based on the future capacity to load 15 naval spent nuclear fuel canisters per year.
The scaled emissions from shipping container unloading and naval spent nuclear fuel canister
loading are added together to obtain the routine naval spent nuclear fuel handling operations
emissions for a full capacity naval spent nuclear fuel handling facility in the time-frames of the
proposed action. The estimated emissions from a full capacity naval spent nuclear fuel handling
facility are presented in Table F.4-2. For conservatism, additional features that would be
incorporated into the design of a new facility (e.g., additional HEPA ventilation) are not accounted
for in the development of the emission source term. Since examination operations would continue
at ECF during the post-refurbishment operational period, the transition period, and the new facility
operational period, the 2009 emissions from ECF examination activities are added to the naval
spent nuclear fuel handling operation emissions. Table F.4-2 also provides the naval spent
nuclear fuel handling operations emissions combined with the 2009 ECF examination operations
emissions for comparison to the total ECF 2009 emissions.

Table F.4-2: Estimated Future Radiological Emissions for Routine Naval Spent Nuclear Fuel
Handling Operations

Full Capacity Naval Total Naval Spent
Spent Nuclear Fuel 2009 ECF Examination | Nuclear Fuel Handling
Radionuclide Handling Operations Emissions and Examination
Emissions Emissions
Curies per year
C-14 1.8 0.0 1.8
H-3 5.2 x 107 5.9 x107° 5.8 x 10
1-129 3.6 x10° 0.0 3.6 x10°
1-131 3.6 x10° 4.0x10° 7.6 x10°
Kr-85 1.6 x 10™ 1.1x 10" 1.3x 10’
Pu-239' 1.6 x10° 1.6 x 10”7 1.8x10°
Sr-90° 5.1 x10° 5.8 x 10° 5.7 x 10
Total 1.8 1.2 x10™ 1.9

" Gross alpha activity is modeled as Pu-239.
% Gross beta activity is modeled as Sr-90.

The total naval spent nuclear fuel handling and ECF 2009 examination emissions are evaluated for
a full capacity naval spent nuclear fuel handling facility. The emissions from a full capacity naval
spent nuclear fuel handling facility with 2009 ECF emissions are higher than the 2009 baseline
emissions for ECF. The increase from the 2009 ECF baseline is due entirely to the assumption
that the facility would operate at maximum capacity. The impacts from a full capacity naval spent
nuclear fuel handling facility emissions are discussed in Section 4.6.2.

F.4.2 Radiation Exposure from Routine Naval Spent Nuclear Fuel Operations

The radiation exposure calculations include the radioactive particles or gases released into the
atmosphere or into the aquifer from routine naval spent nuclear fuel handling operations via three
pathways: airborne, waterborne, and direct radiation. Airborne contributions to dose are
determined using an air dispersion modeling software (GENII) to calculate the doses attributable to
air immersion, inhalation, ingestion, and ground shine (radiation from radionuclides deposited on
the ground). Waterborne contributions to dose are determined using the GENII modeling software
to calculate the doses attributable to water immersion and ingestion (of both water and
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contaminated foods). Direct radiation contributions are determined from a facility design
requirement for radiation levels outside a radiological facility attenuated by distance.

Table F.4-3 presents the estimated radiation exposure and fatal cancer from the 2009 ECF and
NRF emissions for members of the public (MOl and General Population). The emissions evaluated
are presented in the total ECF emissions and the total NRF emissions columns of Table F.4-1.

Table F.4-3: Annual Health Effects for 2009 Routine Naval Spent Nuclear Fuel Handling

Operations at NRF
Individual -:-Erg Fatal Cancer Per Individual’
2009 ECF MOI 2.7x107 1.5x 10"
2009 NRF MOI 2.7x107 1.5x 10"

Exposure to the General Population within an 80.5-kilometer

(50-mile) Radius of NRF Fatal Cancer in the General

Population’
General person-rem
Population of ECF 9.0x107 5.0x10°
approximately
151,000 NRF 9.0x10° 5.0x10°

' To convert dose to fatal cancer, a factor of 5.5 x 10™ is multiplied by the dose for the MOl and General
Population. In determining a means of assessing health effects from radiation exposure, the ICRP has
developed the above factor which includes both fatal and non-fatal cancers. The ICRP adjusts the
incidence of fatal cancers upward to account for the total harm experienced as a consequence of
developing non-fatal cancer. The factor overstates the likelihood of fatal cancer in a population and the
use of this factor to estimate the likelihood of fatal cancer is conservative for comparison purposes.
(Section F.2.5.)

Only MOI and General Population radiation exposures are evaluated for the 2009 ECF and NRF
baseline because these are the only individuals available for comparison to the INL baseline
discussed in Section 3.13.2. The ECF emissions from C-14 contribute approximately 98 percent of
the radiation exposure to the MOI and General Population. The radiation exposure contribution
from the Pu-239 and Sr-90 not related to ECF emissions contribute approximately 2 percent or less
of the radiation exposure. Therefore, the radiation exposures from NRF are essentially the same
as the radiation exposures from ECF.

Table F.4-4 presents the estimated radiation exposures and fatal cancer for 1 year of routine naval
spent nuclear fuel handling and examination operations of a full capacity naval spent nuclear fuel
handling facility associated with the proposed action. The emissions evaluated are presented in
the full capacity column of Table F.4-2.
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Table F.4-4: Estimated Annual Health Effects for Routine Naval Spent Nuclear Fuel Handling

Operations

Individual -:-(—:I‘En? Fatal Cancer Per Individual’

Worker 1.0x 10” 4.1x10"

MCW 6.9 x10° 2.8x10™"

MOI 6.0x 107 3.3x10™

Exposure to the General Population within an 80.5-kilometer .

(50-mile) Radius of NRF Fatal Cancer in _the1GeneraI

- , Population

General Population of approximately person-rem
151,000 2.0x10” 1.1x10°

' To convert dose to fatal cancer, a factor of 4.1 x 10™ is multiplied by the dose for the Worker and MCW
and a factor of 5.5 x 10™ is multiplied by the dose for the MOI and General Population. In determining a
means of assessing health effects from radiation exposure, the ICRP has developed the above factors
which include both fatal and non-fatal cancers. The ICRP adjusts the incidence of fatal cancers upward to
account for the total harm experienced as a consequence of developing non-fatal cancer. The factors
overstate the likelihood of fatal cancer in a population and the use of these factors to estimate the
likelihood of fatal cancer is conservative for comparison purposes. (Section F.2.5)

The 2.0 x 107 person-rem from naval spent nuclear fuel handling and examination operations is
higher than the 2009 ECF baseline radiation exposure of 9.0 x 10° person-rem. The increase is
due entirely to the assumption that the facility would operate at maximum capacity.

The estimated likelihood of fatal cancer to the General Population living within an 80.5-kilometers
(50-mile) radius of NRF due to radiological releases from 1 year of naval spent nuclear fuel
handling operations at full capacity associated with the proposed action is 1.1 x 10® (1 in 91,000).
The estimate is calculated using the methods described in Section F.3. The fatal cancer that could
be developed from routine naval spent nuclear fuel handling operations under the proposed action
is very low in comparison to the 2.3 x 10* (22,650) individuals living within an 80.5-kilometers
(50-mile) radius of NRF that would be expected to die from cancer from a lifetime of normal activity
unrelated to NRF emissions (Section F.2.6).

F.5 Hypothetical Accident Scenario Analysis
F.5.1 Introduction

Hypothetical accident scenarios were considered for inclusion in detailed analyses if they are
expected to contribute substantially to risk (defined as the product of the probability of occurrence
of the accident times the consequence of the accident). The hypothetical accident scenarios
chosen for evaluation represent a range of both consequence and probability. The range of
hypothetical accident scenarios evaluated includes external events (e.g., earthquakes and
windborne missiles (i.e., airborne projectiles)), and accidents due to human error or equipment
failures (e.g., mechanical damage from naval spent nuclear fuel processing operations, inadvertent
criticality, naval spent nuclear fuel assembly drop, or naval spent nuclear fuel basket tip-over). For
hypothetical accidents, consequences (i.e., dose) are presented for both the 50 percent and the
95 percent meteorological conditions; annual risk calculations are presented to allow comparisons
between hypothetical accident scenarios.

In addition to hypothetical accident scenarios, IDAs are also considered. These IDAs are not

considered “accidents” because the event would be intentional. Although any hypothetical
accident scenario evaluated could possibly be caused by an IDA, the IDAs discussed specifically in
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this Appendix are unlikely to result from anything other than intentional intervention. For IDAs,
consequences (i.e., dose) are presented for 50 percent and 95 percent meteorological conditions.
Annual risk calculations are not completed for these scenarios because the probability of the event
is considered “unknowable” (DOE 2004b). For simplicity, the descriptions of methodology for
hypothetical accident scenarios are applicable to IDAs. Methodology for preventing and mitigating
IDAs is discussed in Section F.6.2.

Significant releases of radioactive material to the environment or significant increases in radiation
levels can only occur if an accident produces severe conditions. Some types of accidents, such as
procedure violations, spills of small volumes of water containing radioactive particles, or most other
types of common human error, may occur more frequently than the hypothetical accidents
analyzed. However, they do not involve enough radioactive material or radiation to result in a
significant release to the environment or a meaningful increase in radiation levels. The very low
consequences associated with these events produce smaller risks than those for the hypothetical
accidents analyzed. This is true even when the consequences of the events are combined with
higher probability of occurrence. Consequently, they are not explicitly analyzed in this EIS.

The radiological impacts to the individuals and General Population described in Section F.3.1 are
calculated quantitatively for each scenario. Radiological impacts to involved workers who are
located at or nearby the accident scene are discussed qualitatively for each scenario.

F.5.2 Accident Selection

Various accident scenarios representing a spectrum of hypothetical events are developed for naval
spent nuclear fuel handling operations. As described in Section F.5.1, initiating events were
considered including natural phenomena (earthquakes, volcanic activity, tornadoes, hurricanes and
other natural events) and human initiated events (human error, equipment failures, fires,
explosions, plane crashes, transportation accidents, and sabotage). Guiding principles were
established for the scenario development including: the radioactive materials involved must be
available in a dispersible form; there must be a mechanism available for release of such materials
from the facility; and, there must be a mechanism available for off-site dispersion of the released
materials. Recognizing these fundamental processes, accidents involving the following basic
phenomena are identified:

* Release of radioactive products to the environment due to overheating of naval spent
nuclear fuel

» Release of radioactive products to the environment due to mechanical shock, damage, or
inadvertent breaching of naval spent nuclear fuel cladding or containment

Accidents are selected to be representative of naval spent nuclear fuel handling operations
discussed in Section 1.2.

Twelve hypothetical accident scenarios and IDAs are evaluated for naval spent nuclear fuel
handling operations. These hypothetical accident scenarios include a HEPA filter fire, a shielded
transfer container (STC) drop or tip-over, an airplane crash into the water pool, a drained water
pool, a hydrogen detonation in the water pool, mechanical damage to naval spent nuclear fuel in
the water pool, an inter-facility transport accident, an inadvertent fuel cutting in the water pool, an
inadvertent criticality in the water pool, a shielded basket transfer container (SBTC) drop or
tip-over, a windborne projectile into an SBTC, and a minor water pool leak into the environment.
The minor water pool leak is predominantly evaluated qualitatively because of the many variables
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and associated uncertainties in the scenario and the low consequences expected if a minor water
pool leak were to occur.

The inter-facility transport accident scenario and the airplane crash into the water pool scenario
have been treated as IDAs only, and no probability of occurrence or resultant annual risk is
calculated. Based on the slow travel speeds, short travel distance across NRF property, and
infrequent naval spent nuclear fuel assembly transfers, the inter-facility transport accident scenario
is not considered reasonably foreseeable without intentional human intervention. Similarly,
because of the low level of commercial air traffic across NRF, distance from airports, and relatively
small target footprint for a naval spent nuclear fuel handling facility, the airplane crash into the
water pool is not considered reasonably foreseeable without intentional human intervention.

F.5.3 Radiological Accident Source Term Development

In analyzing the potential consequences of postulated scenarios, the source term as defined in this
Appendix is the amount of radioactive material (in Curies) released to the environment. The
airborne source term is estimated by the following equation (DOE 1994):

Source Term = MAR * DR * ARF * RF * LPF

Where:
Source Term (Curies) = the amount of radioactive material released to the environment

MAR = Material-At-Risk (Curies), the maximum amount and type of material present that
may be acted upon in the scenario evaluated

DR = Damage Ratio, the fraction of the MAR impacted by the actual accident-generated
conditions under evaluation

ARF = Airborne Release Fraction, the fraction of radioactive material actually affected by
the accident condition that is suspended in air

RF = Respirable Fraction, the fraction of the airborne radioactive particles that are in the
respirable size range (i.e., less than 10 microns)

LPF = Leak Path Factor, the cumulative fraction of materials from the postulated accident
that escape to the atmosphere through containment, confinement, water, or filtration

For this EIS it is conservatively assumed that all released material is in the breathable range and
the RF is set equal to 1.0. The ARF is combined with the LPF and is not calculated separately.
These modifications simplify the source term calculation commonly used in DOE analysis.

For many hypothetical accident scenarios, the MAR is one or more naval spent nuclear fuel
assemblies. To account for the fact that there are many different types of naval spent nuclear fuel
(e.g., carrier and submarine), a representative equivalent naval spent nuclear fuel type is modeled
in the analysis. The representative naval spent nuclear fuel type has the characteristics of a typical
naval spent nuclear fuel assembly that would be handled at NRF during the time-frame of the
proposed action. The maximum number of representative naval spent nuclear fuel assemblies that
would be stored in the water pool during the time-frame of the proposed action is 400 equivalent
naval spent nuclear fuel assemblies. The number of representative naval spent nuclear fuel
assemblies differs from the 550 storage ports in the water pool to account for the different
characteristics of the different types of naval spent nuclear fuel located in the storage ports.
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Multiple LPFs are used in this EIS. Naval spent nuclear fuel overheating LPFs apply to scenarios
that involve overheating naval spent nuclear fuel (e.g., in a fire) and to energetic releases (e.g., in a
criticality). The release fractions are determined for various nuclide groups based on chemical
property similarities and the results of NNPP and commercial testing of overheated fuels.

Water scrubbing LPFs apply to underwater releases. For hypothetical accident scenarios in which
the MAR is submerged in a water pool, the water above the MAR acts as a filter for certain
materials and reduces the overall release to the environment. For a non-energetic, unheated
release, materials retained within the water include all particulate fission products and corrosion
products. Since none of these materials reach the environment, their LPF is equal to zero. For
accidents involving an energetic or heated release beneath an overlaying volume of water (e.g., an
underwater criticality or hydrogen detonation), the particulates and elemental iodine are reduced by
a water scrubbing factor of 10 (LPF = 0.1). With the exception of elemental iodine, water scrubbing
is ineffective in reducing the release of gaseous products. These gaseous products are assumed
to bubble up through the water pool water and are released to the building with an LPF of 1.0.

Filtration LPFs apply to all hypothetical accident scenarios that occur within an undamaged
building. Filtered ventilation significantly reduces the overall release of all but gaseous
constituents to the environment. Naval spent nuclear fuel handling facilities utilize HEPA filters to
capture radioactive materials before they are released into the environment. HEPA filtration units
are modeled to capture 99.9 percent of the particulates (LPF = 0.001). This represents the
filtration efficiency of a single HEPA filter. Multiple HEPA filter units in series are conservatively
modeled as single units. The LPF assumption is conservative because systems containing HEPA
filtration are tested to ensure they are at least 99.95 percent efficient for capturing 0.7 micron
particles. HEPA filtration has no effect on gaseous materials, as they are not captured by the
filters (LPF = 1.0).

All noble gases and a fraction of the iodines are modeled as gaseous fission products. The noble
gas release, as well as the release of gaseous iodine in the form of organic iodines, is not reduced
by either HEPA filtration or water scrubbing. The release of gaseous iodine in elemental form is
not reduced by HEPA filtration but, as described earlier, is reduced by water scrubbing if the
release is underwater. The release of particulate iodine is reduced by both HEPA filtration and
water scrubbing. For an underwater release, particulate iodine is assumed to re-evolve, in the low
pH water pools, as elemental iodine.

The mechanical LPFs used in this EIS are determined individually for each scenario dependent
upon the path of material release. Mechanical LPFs are associated with passage through a
mechanical boundary, such as a cracked container seal. Separate LPFs are frequently used for
corrosion products and fission products because the material is released by different pathways.
The mechanical LPFs only apply to the particulates in the MAR because the gaseous materials are
not trapped by the container or release mechanisms involved in the accident.

Table F.5-1 summarizes the factors used in source term development.
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Table F.5-1: Factors in Source Term Development

Scenario MAR LPF Type of Release
. . Four Local HEPA e .
HEPA Filter Fire ; . Downstream HEPA filtration Filtered release
Filter Inventories
Shielded HEPA filtration Filtered release of
Transfer One Euel Assembl Mechanical (0.001 for fission fission products
Container Drop y products; 0.005 for corrosion and corrosion
or Tip-Over products) products
Entire Water Pool
Airplane Crash Inventory of Underwater
AIlp Approximately 400 Water scrubbing gaseous release of
into Water Pool . o
Equivalent Fuel fission products
Assemblies
Entire Water Pool
. Inventory of
Drained Water Approximately 400 None Re_lease of
Pool . corrosion products
Equivalent Fuel
Assemblies
HEPA filtration Filtered, energetic
Hydrogen underwater release

Detonation in

Fuel in Storage

Energetic water scrubbing,

of fission products

the Water Pool Container Mechanical (0.1) and corrosion
products
Mechanical
: Underwater
Damage to Fuel Fuel in a Fuel .
i . Water scrubbing gaseous release of
in the Water Discharge Stand .
fission product
Pool
o Release of
Inter-Facility . .
Fuel overheating corrosion products
Transport One Fuel Assembly .
Accident Mechanical (0.1) and heated release

of fission products

Inadvertent Fuel

Underwater

Cutting in the One Fuel Assembly Water Scrubbing gaseous release of
Water Pool fission products
Inadvertent Two Fuel Assemblies Fuel overheating Filtered, energetic

Criticality in the and Criticality Energetic water scrubbing underwater release
Water Pool Products HEPA filtration of fission products
Shielded Basket HEPA filtration Filtered release of
Transfer Fuel in SBTC Mechanical (0.001 for fission fission products
Container Drop products; 0.005 for corrosion and corrosion
or Tip-Over products) products
Windborne
SEireOIJde:;"g;r:I?et Fuel in SBTC Mechanical (0.005 for corrosion Rglease of
Transfer products) corrosion products
Container
MFLr;er \Ii\éa:ke r This scenario is evaluated qualitatively.
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F.5.4 Hypothetical Accident Scenarios and Results
The hypothetical accident scenarios evaluated in this Appendix are discussed below.

The scenarios are discussed in operational order as discussed in Section 1.2. A description of the
conditions is given to explain plausible causes of the accidents, the source of the release, and the
pathways by which radioactivity is released to the environment. All of the radionuclides potentially
released from an accident are used in the analyses of the accident consequences. For simplicity,
tables showing the source terms include only the nuclides that result in at least 99 percent of the
radiation exposure. Factors used in developing the source term are detailed in Table F.5-1 and
described in Section F.5.3.

The airborne release to the environment is modeled to occur at a constant rate over a 15-minute
period. In general, the estimated annual probability of each accident occurring is discussed. The
radiation exposure results, health effects from radiation exposure (fatal cancer), and annual risk to
the General Population that could result from each accident are summarized. 'Risk’ is defined as
the cancer in the General Population times the probability of occurrence of the accident. Annual
risk is calculated by multiplying the annual probability of an accident and the health effect. The
lifetime risk of developing fatal cancer is determined by multiplying the annual risk of developing
fatal cancer by the expected time-frame of the alternative (Section 2.3).

The impact to workers involved in naval spent nuclear fuel handling (involved workers) due to the
hypothetical accident scenarios is also discussed qualitatively. This evaluation focuses on the
radiological consequences of the accident. A limited number of fatalities may occur due to the
non-radiological physical effects of the accident (i.e., a worker who happened to be in the facility
may be killed due to a plane crash, seismic event, crane failure, etc.). These non-radiological
accident effects are not discussed.

F.5.4.1 HEPA Filter Fire
Description of Conditions

In this hypothetical accident scenario, a fire develops in one of the local ventilation systems used
during naval spent nuclear fuel handling operations. Local filtered ventilation systems are utilized
during operations with risk of airborne contamination (e.g., shipping container unloading or naval
spent nuclear fuel canister loading). This scenario is assumed to occur during the unloading of a
shipping container. The local ventilation systems are not run continuously and are only operated
while the specific operation is in progress. This accident could be initiated by the ignition of a
flammable mixture released upstream of the system or by an external, unrelated fire that spreads
to the local HEPA ventilation system. Additionally, shock impact damage to a HEPA filter is
assumed to ensure that damage to the HEPA filter is conservatively addressed. It is assumed that
the radioactivity released from the local HEPA filters is drawn into the downstream building HEPA
filtration system before being released to the environment.

Source Term

The source term used for this scenario is shown in Table F.5-2.
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Table F.5-2: Source Term for the HEPA Filter Fire Scenario

Radionuclide’ Activity
Curies
Co-58 1.97 x 10°°
Co-60 5.18 x 10°
Fe-55 9.53x 10°
Mn-54 3.25 x 107
Zn-65 1.40 x 107

"The radionuclides shown in the table contribute at least 99 percent of the radiation exposure from the
scenario.

Probability

The probability of a fire in a HEPA filter is estimated based on the probability of a fire in the facility
spreading to the local HEPA filter system. Fires in industrial nuclear facilities have been estimated
to range from 2 x 10° to 5 x 10 per year (WSRC 1995). The probability of a fire in a HEPA filter is
considered to be lower because HEPA filters are not inherently volatile or explosive. In addition,
local HEPA filter systems are located nearby operations where the risks for airborne contamination
release are high. Since chemicals and flammable liquids are not stored near these areas, it is
estimated that the probability of a nuclear facility fire spreading to a HEPA filter is less than

1 x 10™". This results in a range of probabilities of 2 x 10 to 5 x 10™ for a HEPA filter fire. An
annual probability of 5 x 10 is conservatively used to develop the annual risks in Table F.5-3
(Section F.7.1).

Results
The radiation exposure results, fatal cancer from radiation exposure, and annual risk to the

General Population (i.e. product of fatal cancer and probability of accident occurrence) that would
result from this hypothetical accident scenario, are shown in Table F.5-3.
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Table F.5-3: Health Effects From the HEPA Filter Fire Scenario

Weather Exposed TED Fatal Cancer
Condition Individual rem Per Individual'
Worker 5.5x 10" 2.3x10™" Annual Risk of
MCW 3.6x10" 1.5x10™"° Developing Fatal
NPA 2.8x 107 1.5x10™ Cancer to the
50 Percent MOl 2.1x107 1.2x10™ General ,
P lati
Meteorology Exposure to th_e General Fatal Cancer in the opuiation
Population '
General Population
person-rem
2.1x10° 1.1x10°% 57 x 1072
Exposed TED Fatal Cancer
Individual rem Per Individual'
Worker 3.3x10° 1.4 x 107 Annual Risk of
MCW 5.6 x 10~ 2.3x10™ Developing Fatal
95 Percent NPA 4.8 x 107 2.6x107" Cancer to the
Meteorology MOI 3.5x10° 1.9x 10" General ,
P lati
Exposure to th_e General Fatal Cancer in the opulation
Population .1
General Population
person-rem
1.6 x 10" 85x10° 43x10™"

" To convert dose to fatal cancer, a factor of 4.1 x 10™ is multiplied by the dose for the Worker and MCW
and a factor of 5.5 x 10™ is multiplied by the dose for the NPA, MOI, and General Population. In
determining a means of assessing health effects from radiation exposure, the ICRP has developed the
above factors which include both fatal and non-fatal cancers. The ICRP adjusts the incidence of fatal
cancers upward to account for the total harm experienced as a consequence of developing non-fatal
cancer. The factors overstate the likelihood of fatal cancer in a population and the use of these factors to
estimate the likelihood of fatal cancer is conservative for comparison purposes. (Section F.2.5)

% Probability of scenario occurrence equals 5 x 10™ events per year. The probability of the accident is
conservative (Section F.7.1).

Impact on Involved Workers

No fatalities would be expected among nearby workers from the radiological consequences of a
fire in a local HEPA filter; the release of radioactivity from a HEPA filter fire would be small. The
fire could result in release of airborne radioactivity. Fire alarms and radiation alarms would sound
requiring evacuation of nearby workers. At most, two or three nearby workers may receive some
additional radiation exposure from the released radioactivity. However, evacuation following the
radiation alarms would prevent substantial radiation exposure.

F.5.4.2 STC Drop or Tip-Over
Description of Conditions

In this hypothetical accident scenario, mechanical damage to naval spent nuclear fuel occurs while
the fuel is being removed from the shipping container and transferred into the fuel discharge
station during a shipping container unloading operation. Mechanical damage to the naval spent
nuclear fuel can occur as the result of inadvertent dropping of the transfer container or collapse of
the transfer crane. It is assumed that seals on the STC are breached resulting in a mechanical
leak path factor (0.001 for fission products and 0.005 for corrosion products). The building
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structure would not be damaged during this scenario, and the existing HEPA filter ventilation
systems would continue to operate as normal. The radioactivity release is assumed to be drawn
into the filtration system without mixing or dilution in the building.

Source Term

The source term used for this scenario is shown in Table F.5-4.

Table F.5-4: Source Term for the STC Drop or Tip-Over Scenario

Radionuclide’ Activity Radionuclide’ Activity
Curies Curies

Am-241 1.92 x 10° Kr-85 4.93 x 10’
Ba-137m 5.69 x 10° Nb-95 2.59x 10
Ce-144 8.33x10° Pm-147 3.51x10°
Cm-242 2.11x10° Pr-144 8.33x10°
Cm-244 6.75 x 10° Pu-238 1.83 x 10™
Cs-134 2.98 x 107 Pu-241 1.98 x 10™
Cs-137 6.03 x 107 Ru-106 7.00 x 10
Eu-154 1.70 x 10™ Sr-90 5.91x10°
H-3 2.29 Y-90 5.92 x 10°
1-129 5.51x10° Zr-95 1.25x 10

"The radionuclides shown in the table contribute at least 99 percent of the radiation exposure from the
scenario.

Probability

The STC drop causing mechanical damage to naval spent nuclear fuel is postulated to occur due
to crane failure. The DOE performed evaluations of crane failure accidents in analyses for the
Initial Handling Facility at Yucca Mountain (DOE 2008b) and developed a probability of 3.2 x 107
drops of heavy lifts per demand. The NNPP uses standards that would ensure similar or lower
probability of a drop accident. Based on the number of shipping containers unloaded in a typical
year, there would be 85 STC crane lifts. Although the rugged construction and design of the STC
and naval spent nuclear fuel would reduce the likelihood of a drop resulting in a release to the
environment, no additional factors are applied. The probability of an STC drop accident from crane
failure would therefore be 2.7 x 107 per year. An annual probability of 2.7 x 10 is conservatively
used to develop the annual risks in Table F.5-5 (Section F.7.1).

Results
The radiation exposure results, fatal cancer from radiation exposure, and annual risk to the

General Population (i.e., product of fatal cancer and probability of accident occurrence) that would
result from this hypothetical accident scenario are shown in Table F.5-5.
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Table F.5-5: Health Effects From the STC Drop or Tip-Over Scenario

Weather Exposed TED Fatal Cancer
Condition Individual rem Per Individual’
Worker 1.6 x 10 6.6 x 10° Annual Risk
MCW 1.1x10° 4.3 x107 of Developing
NPA 6.5 x 10° 3.6x10° Fatal Cancer to
50 Percent MOI 1.0x10° 5.6 x 10 the Genera!
Meteorology Exposn;:‘gpt&;rt\iir?eneral Fatal Cancer in the Population
General Population’
person-rem
9.7 x 10° 5.3 x10° 1.4 x 107
Exposed TED Fatal Cancer
Individual rem Per Individual’
Worker 9.7 x 10 4.0x10” Annual Risk
MCW 1.6 x 10" 6.7 x 10° of Developing
95 Percent NPA 1.1x10% 6.2 x10° Fatal Cancer to
Meteorology MOI 1.7 x 10" 9.1x10°% the Genera!
Exposu.:;e to the General Fatal Cancer in the Population
opulation G .1
eneral Population
person-rem
7.3x10" 4.0x 10" 1.1 x10°

" To convert dose to fatal cancer, a factor of 4.1 x 10 is multiplied by the dose for the Worker and MCW and
afactor of 5.5 x 10™ is multiplied by the dose for the NPA, MOI, and General Population. In determining a
means of assessing health effects from radiation exposure, the ICRP has developed the above factors
which include both fatal and non-fatal cancers. The ICRP adjusts the incidence of fatal cancers upward to
account for the total harm experienced as a consequence of developing non-fatal cancer. The factors
overstate the likelihood of fatal cancer in a population and the use of these factors to estimate the
likelihood of fatal cancer is conservative for comparison purposes. (Section F.2.5)

% Probability of scenario occurrence equals 2.7 x 10 events per year. The probability of the accident is
conservative (Section F.7.1).

Impact on Involved Workers

No fatalities would be expected among nearby workers from radiological consequences from an
STC drop or tip-over scenario. The breach in the container seal could result in release of airborne
radioactivity, and radiation alarms would sound requiring evacuation of nearby workers. At most,
two or three nearby workers may receive some additional radiation exposure from the released
radioactivity. However, evacuation following the radiation alarms would prevent substantial
radiation exposure.

F.5.4.3 Airplane Crash into the Water Pool
Description of Conditions

Impact into water pools by aircraft with resulting damage to the naval spent nuclear fuel
assemblies stored inside the water pool is evaluated for the temporary wet storage operation. The
resultant debris from the airplane crash into the facility falls into the water pool causing mechanical
damage to the naval spent nuclear fuel assemblies. The building structure would be damaged as
a result of the airplane crash and all existing filtered ventilation systems would be non-functional.
In addition, it is unlikely that an airplane would impact the water pool at an angle steep enough to
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expose the floor of the pool or the walls of the pool below the water level to the direct impact. It is
assumed that the water pools remain intact because the walls of the water pool are constructed of
thick, reinforced concrete with earth surrounding them, making them very strong; any fires that
would result do not impact the submerged naval spent nuclear fuel. Fission products and
corrosion products are released from the naval spent nuclear fuel assemblies into the water pool;
however, the water pool water is not released to the environment because the water pool remains
intact. The presence of water pool water results in only a release of gaseous fission products to
the atmosphere. The scenario conservatively includes damage to the entire water pool inventory
of approximately 400 equivalent fuel assemblies.

Source Term
The source term used for this scenario is shown in Table F.5-6.

Table F.5-6. Source Term for the Airplane Crash Into the Water Pool Scenario

Radionuclide’ Activity
Curies
H-3 9.22 x 107
-129 459 x 10°
Kr-85 1.98 x 10*

" The radionuclides shown in the table contribute at least 99 percent of the radiation exposure from the
scenario.

Probability

This accident was considered for inclusion in the analysis of risk; however, because of the
low-level of commercial air traffic across NRF, distance from airports, and relatively small target
footprint for a naval spent nuclear fuel handling facility, this scenario is not considered reasonably
foreseeable without intentional human intervention. The consequences of this scenario are
analyzed, but the probability for an IDA is considered to be unknowable (DOE 2004b) and no
annual risks are developed in Table F.5-7.

Results

The radiation exposure results and fatal cancer from radiation exposure that would result from this
IDA are shown in Table F.5-7.
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Table F.5-7: Health Effects From the Airplane Crash Into the Water Pool Scenario

Weather Exposed Individual TED Fatal Cancer
Condition rem Per Individual’
Worker 9.7 x 10° 4.0x10°
MCW 8.0 x10° 3.3x10°
50 Percent NPA 3.6 x 10'i 2.0x 10‘3
Meteorology MOI 2.6 x10 1.5x10°
Exposure to the General Population Fatal Cancer in the
person-rem General Population'
3.3 1.8x10°
Exposed Individual TED PFata' Cancer
rem er Individual
Worker 6.0 x 10" 2.5x 10"
95 Percent MCW 1.1x10° 4.7 x 107
Meteorology NPA 5.7 x 10 3.1x107
MOI 4.3x10° 2.3x10°
Exposure to the General Population Fatal Cancer in the
person-rem General Population’
2.5x10' 1.4 x 107

' To convert dose to fatal cancer, a factor of 4.1 x 10 is multiplied by the dose for the Worker and MCW and a
factor of 5.5 x 10™ is multiplied by the dose for the NPA, MOI, and General Population. In determining a
means of assessing health effects from radiation exposure, the ICRP has developed the above factors which
include both fatal and non-fatal cancers. The ICRP adjusts the incidence of fatal cancers upward to account
for the total harm experienced as a consequence of developing non-fatal cancer. The factors overstate the
likelihood of fatal cancer in a population and the use of these factors to estimate the likelihood of fatal cancer
is conservative for comparison purposes. (Section F.2.5)

Impact on Involved Workers

No fatalities to workers would be expected from radiological consequences. The source term
would be released underwater. Attenuation by the water would occur for most radioactive
products, but release of noble gases would cause radiation exposure to workers in the area. NRF
Employees are trained to evacuate during radiological emergencies including the potential release
of radioactive material. Evacuation following the airplane crash would prevent substantial radiation
exposure.

F.5.4.4 Drained Water Pool
Description of Conditions

In this hypothetical accident scenario, an earthquake causes damage to the structure of the water
pool, resulting in a complete loss of water pool water. The building structure would also be
affected such that filtered ventilation systems would not be functional. For the No Action
Alternative, thermal analysis of naval spent nuclear fuel that would be stored in the racks currently
installed in the water pool shows that heat dissipation, largely from air circulation, is sufficient to
prevent cladding failure for the time necessary to restore cooling. Similarly, for the Overhaul and
New Facility Alternatives, thermal analysis for a new naval spent nuclear fuel rack design will show
that heat dissipation, largely from air circulation, is sufficient to prevent cladding failure for the time
necessary to restore cooling.
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However, some of the corrosion products from the approximately 400 equivalent naval spent
nuclear fuel assemblies stored in the water pool could be released. This release consists of
corrosion products on naval spent nuclear fuel in the drained water pool that go airborne with
thermal drafts generated as part of the natural circulation that prevents the naval spent nuclear fuel
from overheating. In addition, corrosion products may become dislodged from the outside surface
of the naval spent nuclear fuel during the earthquake and be entrained with the water that drains
from the water pool. These corrosion products are modeled to be released directly into the ground.

The loss of water could result in increased direct radiation because the shielding properties of the
water are removed. The impacts from the airborne release, the release of water pool water directly
to the ground, and direct radiation are explicitly calculated.

Source Term

The airborne and waterborne source terms used for this scenario are shown in Table F.5-8.

Table F.5-8: Source Term for the Drained Water Pool Scenario

Radionuclide Activity Released - Air | Activity Released - Water
Curies
Co-58 4.43 4.43 x 10’
Co-60 1.25x 10" 1.25 x 10?
Fe-55 2.23x 10’ 2.23 x 107
Mn-54 7.36 x 10™ 7.36
Nb-95 1.88 x 107 1.88
Zn-65 3.14x 10 3.14

Probability

No Action Alternative

An updated seismic analysis of the ECF water pool structures concluded that the reinforced
concrete portion of the pools and adjacent building superstructure meet the seismic strength
requirements of DOE 2002b for a Performance Category (PC)-3 structure. The analysis verified
that the ECF reinforced concrete pools would not collapse in a design basis earthquake with an
annual probability of 4 x 10™.  Since a seismic strength analysis does not confirm that the water
pool would not leak subsequent to a seismic event, an annual probability of 1.0 x 107 is
conservatively used to develop the annual risks for the No Action Alternative in Table F.5-9
(Section F.7.1).

Overhaul Alternative

The drained water pool is postulated to be caused by a beyond design basis earthquake. The
probability evaluation is based on the design of the water pool structures, systems, and
components (SSCs) alone and does not take credit for any further reductions from mitigation
features in water pool design, emergency response actions, or emergency response systems that
may be functional after the seismic event. Seismic strength requirements are discussed in Section
4.3.

To the extent practicable, SSCs for the overhauled facility would be designed in accordance with
DOE 2008a, DOE 2012b, and ANS 2004 considering the consequences of unmitigated accidents.
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The design basis is the combination of Seismic Design Category (SDC), Limit State, and other
applicable criteria (specification of codes and standards, load combinations, quality provisions,
etc.) that assure that the SSC maintains its safety function. For simplification in this discussion,
emphasis is placed on the SDC and Limit State. The analysis of unmitigated accidents would
indicate that the seismic design basis for the overhauled facility water pool would be SDC-5 Limit
State D. However, for the purposes of determining a probability of a drained water pool for the
Overhaul Alternative, it is assumed that the overhauled facility will have an SSC that meets at least
SDC-3 Limit State D seismic standards to prevent the water pool from draining. This assumption is
conservative and reflects the uncertainty surrounding the effort and resources necessary to design
and construct an SDC-5 SSC given the fact that the existing facility has only been analyzed to the
seismic strength requirements of DOE 2002b for a PC-3 structure. An updated seismic analysis of
the ECF water pool concluded that the reinforced concrete portion of the pools and adjacent
building superstructure meet the seismic strength requirements of DOE 2002b for a PC-3
structure. The analysis verified that the ECF reinforced concrete pools would not collapse in a
design basis earthquake. A water pool system designed to SDC-3 Limit State D seismic standards
would prevent leaks that could lead to draining following an earthquake with an annual probability
of failure of 1.0 x 10™ or less for this hypothetical accident scenario (ANS 2004). An annual
probability of 1.0 x 10 is conservatively used to develop the annual risks for the Overhaul
Alternative in Table F.5-9 (Section F.7.1).

New Facility Alternative

The new facility water pool would be designed to higher seismic standards than the current ECF
water pool. DOE 2008a, DOE 2012b, and ANS 2004 would be evaluated to determine the
appropriate design requirement for SSCs in a new facility considering the consequences of
unmitigated accidents. The design basis is the combination of SDC, Limit State, and other
applicable criteria (specification of codes and standards, load combinations, quality provisions,
etc.) that assure that the SSC maintains its safety function. For simplification in this discussion,
emphasis is placed on the SDC and Limit State. Based on the analysis of unmitigated accidents,
the seismic design basis for the new facility water pool would be SDC-5 Limit State D. With this
seismic design basis, the reinforced concrete walls of the water pool would not collapse and the
water pool liner would prevent leaks that could lead to draining following an earthquake with an
annual probability of failure of 1.0 x 10”° or less for this hypothetical accident scenario (ANS 2004).
An annual probability of 1.0 x 10”° is conservatively used to develop the annual risks for the New
Facility Alternative in Table F.5-9 (Section F.7.1).

Results

The radiation exposure results, fatal cancer from radiation exposure, and annual risk to the
General Population (i.e. product of fatal cancer and probability of accident occurrence) that would
result from this hypothetical accident scenario are shown in Table F.5-9. The annual risk to the
General Population for the New Facility Alternative would be smaller than the annual risk for the
Overhaul Alternative due to the higher seismic standard to which the new facility water pool SCCs
would be designed.
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Table F.5-9: Health Effects From the Drained Water Pool Scenario

Weather Exposed TED Fatal Cancer
Condition Individual rem Per Individual’
Worker 2.3 9.6 x 10*
MCW 8.7 x10™ 3.6x107 Annual Risk of
w/m g.ﬁs X 182 g.g X 18:; D%veloping F:tal
A x .8 x ancer to the
Exposure to the General Fatal Cancer in the General
. = 2
50 Percent P:rp;zlna_trleor: General Population’ Population
Meteorology No Acti P
0 Action 5.0 x 10" 2.8x 102 2.8x107°
Alternative
Overhaul 5.0 x 10’ 2.8 x 1072 28x10°
Alternative
New Facility 5.0 x 10' 2.8 x 1072 2.8x107
Alternative
Exposed TED Fatal Cancer
Individual rem Per Individual®
Worker 9.0 3.7x10°
MCW 1.3x 107 5.5x10° Annual Risk of
Mol EERIL Seaior—] Dereloping Fatal
A4 x10 .6 x10° ancer to the
95 Percent Exposure to the General Fatal Cancer in the General
. = 2
Meteorology I;:rzglna_trleor: General Population' Population
No Action 3.7 x 102 2.1x10" 2.1x10%
Alternative
Overhaul 3.7 x 102 2.1x 10" 21x10°
Alternative
New Facility 3.7 x 102 2.1x10" 2.1x10°
Alternative

' To convert dose to fatal cancer, a factor of 4.1 x 10™ is multiplied by the dose for the Worker and MCW
and a factor of 5.5 x 10™ is multiplied by the dose for the NPA, MOI, and General Population. In
determining a means of assessing health effects from radiation exposure, the ICRP has developed the
above factors which include both fatal and non-fatal cancers. The ICRP adjusts the incidence of fatal
cancers upward to account for the total harm experienced as a consequence of developing non-fatal
cancer. The factors overstate the likelihood of fatal cancer in a population and the use of these factors to
estimate the likelihood of fatal cancer is conservative for comparison purposes. (Section F.2.5.)

2 Probability of scenario occurrence equals 1.0 x 10 events per year for the No Action Alternative.
Probability of scenario occurrence equals 1.0 x 10 events per year for the Overhaul Alternative.

Probability of scenario occurrence equals 1.0 x 10”° events per year for the New Facility Alternative. The
probabilities are conservative (Section F.7.1).

Impact on Involved Workers

No fatalities to workers would be expected due to radiological consequences from a drained water
pool. Complete drainage of the large amount of water in a water pool would take several hours to
several days providing ample time for workers to leave the facility. Any attempts to restore water to
the water pool would be done with consideration of the dose to the workers involved.
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F.5.4.5 Hydrogen Detonation in the Water Pool
Description of Conditions

This hypothetical accident scenario evaluates a hydrogen detonation in a naval spent nuclear fuel
storage container during the temporary wet storage operation. This scenario would not result in
any damage to the water pool structure, the building structure, or any filtered ventilation systems.
This scenario models a mechanical leak path factor of 0.1 for the material released from the
storage container. This event is modeled to be an energetic release because of the force of the
detonation. This event would occur underwater where the containers are located during temporary
wet storage. It is assumed that any radioactivity released is drawn into the HEPA filtration system
without mixing or dilution in the building.

Source Term

The source term used for this scenario is shown in Table F.5-10.

Table F.5-10: Source Term for the Hydrogen Detonation in the Water Pool Scenario

Radionuclide’ ACtIYIty Radionuclide’ ACt“."ty
Curies Curies

Ba-137m 7.43 x 10* Pu-238 3.89 x 10°

C-14 2.09x 107 Rh-106 8.89 x 10™

Ce-144 1.34 x 102 Ru-103 9.65x 10™

Cs-134 4.70 x 10™ Ru-106 8.89 x 10™

Cs-137 7.88 x 10™ Sb-125 9.75x 10*

Hf-175 3.87 x 107 Sn-119m 4.37 x10°

Hf-181 1.12x 10" Sr-89 3.24x 10

Kr-85 8.15x 10 Sr-90 7.88 x 10*

Nb-95 2.98 x 10° Ta-182 2.19x 10*

Nb-95m 1.77 x 10™ Y-91 5.55 x 107

Pm-147 1.78 x 107 Zn-65 7.40 x 10°

Pr-144 1.34 x 10 Zr-95 1.51x 10

"The radionuclides shown in the table contribute at least 99 percent of the radiation exposure from the

scenario.

Probability

The hydrogen detonation in a naval spent nuclear fuel storage container scenario would result from
leakage of water into a sealed container stored in the water pool. Naval spent nuclear fuel storage
containers are loaded dry and sealed to be water-tight after loading. It is modeled that the
container seal degrades and is no longer water-tight. The water could disassociate due to high
radiation fields into hydrogen and oxygen gas and a spark could cause a detonation. The
probability for this scenario is estimated based on ECF operational experience, the materials
expected to be stored, and the design of the storage container. The probability of the container
having water present and developing an explosive mixture is based on NRF operational
experience and the design of the container and container seal. The probability for an ignition is
based on the materials being stored in the container and their potential for building up sufficient
static charge to generate a spark that would ignite the mixture. The occurrence of a detonation is
assumed to cause a failure in the container seal. The probability of a container rupturing is
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estimated as 1.6 x 10 per container. Based on work projections, 40 containers are estimated to
be present in the water pool during a typical year. This results in an annual probability of 6.4 x 10
failures for this scenario. An annual probability of 6.4 x 10 is conservatively used to develop the
annual risks in Table F.5-11 (Section F.7.1).

Results
The radiation exposure results, fatal cancer from radiation exposure, and annual risk to the
General Population (i.e. product of fatal cancer and probability of accident occurrence) that would

result from this hypothetical accident scenario are shown in Table F.5-11.

Table F.5-11: Health Effects From the Hydrogen Detonation in the Water Pool Scenario

Weather Exposed TED Fatal Cancer
Condition Individual rem Per Individual’ A | Risk of
Worker 7.1 x10° 2.9x10° hnual RISk o
MCW 47 x10° 19x10° Developing Fatal
NPA 29x10° 16x10° Cancer to the
50 Percent MOI 8.0 x10° 4.4 x 107 P;i';aet'iao'nz
Meteorology Exposure to the General .
. Fatal Cancer in the
Population g
General Population
person-rem
7.8 x 107 4.3x10° 2.7 x10°
Exposed TED Fatal Cancer
Individual rem Per Individual’ A | Risk of
Worker 4.3x102 18x10° hnual RISk o
MCW 7.2x10° 3.0x 10° D%"e'°p";9 fhata'
95 Percent NPA 50x 107 27x10° onoral
Meteorology MOI 1.3x10™ 7.3x10% Population?
Exposure to the General .
. Fatal Cancer in the
Population .1
General Population
person-rem
5.8 x 10 3.2x10* 2.0x10°%

" To convert dose to fatal cancer, a factor of 4.1 x 10™ is multiplied by the dose for the Worker and MCW
and a factor of 5.5 x 10™ is multiplied by the dose for the NPA, MOI, and General Population. In
determining a means of assessing health effects from radiation exposure, the ICRP has developed the
above factors which include both fatal and non-fatal cancers. The ICRP adjusts the incidence of fatal
cancers upward to account for the total harm experienced as a consequence of developing non-fatal
cancer. The factors overstate the likelihood of fatal cancer in a population and the use of these factors to
estimate the likelihood of fatal cancer is conservative for comparison purposes. (Section F.2.5)

2 Probability of scenario occurrence equals 6.4 x 10 events per year. The probability of the accident is
conservative (Section F.7.1).

Impact on Involved Workers

No fatalities to workers would be expected from radiological consequences. The source term is
released underwater. Attenuation by the water would occur for most radioactive products, but
release of noble gases, some fission products, and some corrosion products would cause radiation
exposure to workers in the area. Upon release from the surface of the water pool, radiation alarms
would sound requiring evacuation of nearby workers. Evacuation following the radiation alarms
would prevent substantial radiation exposure.
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F.5.4.6 Mechanical Damage to Naval Spent Nuclear Fuel in the Water Pool
Description of Conditions

Accidental mechanical damage to naval spent nuclear fuel is evaluated from impact that could
occur to the naval spent nuclear fuel in the water pool. It is postulated that a crane failure and an
uncontrolled lowering of an STC occurs. The hypothetical accident includes damage to naval
spent nuclear fuel assembilies in the fuel discharge stand, allowing fission products to escape.
Gaseous and particulate nuclides are calculated to be released to the water pool. Due to the
presence of the water pool water, no particulates are released into the air inside the facility. The
initiating event would not impact the building or its systems, therefore the existing filtered
ventilation systems would continue to operate in their normal manner. The radioactivity release is
assumed to be drawn into the filtration system without mixing or dilution in the building. However,
since only gases are released into the environment, the HEPA filtration has no effect on the source
term.

Source Term
The source term used for this scenario is shown in Table F.5-12.

Table F.5-12: Source Term for the Mechanical Damage in the Water Pool Scenario

Radionuclide’ Activity
Curies
H-3 2.30
1-129 1.12x 10°
Kr-85 4.93 x 10’

' The radionuclides shown in the table contribute at least 99 percent of the radiation exposure from the
scenario.

Probability

At ECF and the new facility, an STC is used to bring naval spent nuclear fuel assemblies from the
shipping container to the water pool. An STC is brought above an empty receiving port in a fuel
discharge stand that can hold several naval spent nuclear fuel assemblies. The STC must
accidentally fall from the overhead crane or the crane must fail, which damages the fuel discharge
stand resulting in damage to the naval spent nuclear fuel assemblies in the stand.

As described in Section F.5.4.2, the probability of failure associated with crane failure is 3.2 x 10
per demand (DOE 2008b). Using an average 85 STC crane lifts per year gives a probability of
2.7 x 10 per year. Further, the crane failure must occur in the right location and the drop must be
high enough to have sufficient energy to damage both the discharge station and the naval spent
nuclear fuel inside. An additional factor of 10 is taken for this event based on the design margin
of the fuel discharge stand giving a total probability of 2.7 x 10 for the drop of the cask in the right
location to cause damage to the naval spent nuclear fuel assemblies. The probability of an STC
drop on naval spent nuclear fuel is 2.7 x 10 events per year.

An annual probability of 2.7 x 10 is conservatively used to develop the annual risks in
Table F.5-13 (Section F.7.1).
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Results

The radiation exposure results, fatal cancer from radiation exposure, and annual risk to the
General Population (i.e., product of fatal cancer and probability of accident occurrence) that would
result from this hypothetical accident scenario are shown in Table F.5-13.

Table F.5-13: Health Effects From the Mechanical Damage in the Water Pool Scenario

Weather Exposed TED Fatal Cancer
Conditions Individual rem Per Individual’
Worker 2.4 x 10 1.0x 107 Annual Risk of
MCW 2.0 x 10”7 8.2x10™" Developing Fatal
NPA 9.0x 10°% 5.0x 10™ Cancer to the
50 Percent MOI 6.5x 107 3.6x10" General ,
P lati
Meteorology Exposure to th_e General Fatal Cancer in the opulation
Population .1
General Population
person-rem
8.1x 107 4.4 x10° 1.2x10°
Exposed TED Fatal Cancer
Individual rem Per Individual’
Worker 1.5x10° 6.2x107 Annual Risk of
MCW 2.8x10° 1.2x10° Developing Fatal
95 Percent NPA 1.4 x10° 7.8x 107 Cancer to the
Meteorology MOI 1.1x10° 58x10° General ,
Population
Exposure to th_e General Fatal Cancer in the Y
Population .4
General Population
person-rem
6.1 x 107 3.3x10° 9.0 x 10”

" To convert dose to fatal cancer, a factor of 4.1 x 10 is multiplied by the dose for the Worker and MCW and
a factor of 5.5 x 10™is multiplied by the dose for the NPA, MOI, and General Population. In determining a
means of assessing health effects from radiation exposure, the ICRP has developed the above factors
which include both fatal and non-fatal cancers. The ICRP adjusts the incidence of fatal cancers upward to
account for the total harm experienced as a consequence of developing non-fatal cancer. The factors
overstate the likelihood of fatal cancer in a population and the use of these factors to estimate the likelihood
of fatal cancer is conservative for comparison purposes. (Section F.2.5)

% Probability of scenario occurrence equals 2.7 x 10™ events per year. The probability of the accident is
conservative (Section F.7.1).

Impact on Involved Workers

No fatalities to workers would be expected from radiological consequences. The release of the
source term is underwater. Attenuation by the water would occur for most radioactive products, but
release of noble gases would cause radiation exposure to workers in the area. Upon releases
from the surface of the water pool, radiation alarms would sound requiring evacuation of nearby
workers. Evacuation following the radiation alarms would prevent substantial radiation exposure.
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F.5.4.7 Inter-Facility Transport Accident
Description of Conditions

In this scenario an STC with naval spent nuclear fuel from the core examination library (being
transferred from ECF to a new facility on NRF property) or examination specimens (being
transferred back and forth between ECF and the new facility on NRF property) is involved in a
vehicular accident. Therefore, this scenario is only applicable to the New Facility Alternative. The
scenario is postulated to occur after the initial visual examination while the naval spent nuclear fuel
assembly is transferred to a geographically separate core examination facility. The accident
results in a mechanical impact with the transport container containing one naval spent nuclear fuel
assembily, resulting in a breach of the container seals (a mechanical leak path factor of 0.1)
releasing corrosion products and fission products with a subsequent fire associated with the
accident vehicles. A heated release is modeled because of the vehicle fire. No filtration by HEPA
filters is assumed because this event occurs outside with the transport container exposed to the
environment.

Source Term
The source term used for this scenario is shown in Table F.5-14.

Table F.5-14: Source Term for the Inter-Facility Transport Accident Scenario

Radionuclide’ Activity
Curies
Ba-137m 1.04 x 10’
Cs-134 8.14 x 10°
Cs-137 1.65 x 107
Sr-90 1.08 x 10’

"The radionuclides shown in the table contribute at least 99 percent of the radiation exposure from the
scenario.

Probability

This accident was considered for inclusion in the analysis of risk; however, because of the slow
travel speeds, short travel distance across NRF property, ability to restrict access to the roadway,
and infrequent naval spent nuclear fuel assembly transfers, this accident is not considered
reasonably foreseeable without intentional human intervention. The consequences of this accident
are analyzed, but the probability for an IDA is considered to be unknowable (DOE 2004b) and no
annual risks are developed in Table F.5-15.

Results

The radiation exposure results and fatal cancer from radiation exposure that would result from this
IDA are shown in Table F.5-15.
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Table F.5-15: Health Effects From the Inter-Facility Transport Accident Scenario

Weather Exposed Individual TED Fatal Cancer
Condition rem Per Individual'
Worker 1.3x 10" 5.3x10°
MCW 8.5x 107 3.5x10°
50 Percent NPA 2.8x10° 1.5x10°
MOI 1.0x 10" 5.5x 10°

Meteorology

Exposure to the General Population

Fatal Cancer in the

person-rem General Population’

9.4 x 10° 52x 10"

. TED (rem) Fatal Cancer

Exposed Individual rem Per Individual’
Worker 7.9 x 10’ 3.2x 107
-1 -5
95 Percent MCW 1.3 x 10_2 5.4 x 10_5

Meteorology NPA 4.8x10 2.6 x10

MOI 1.6 9.0x 10"

Exposure to the General Population

person-rem

Fatal Cancer in the
General Population'

7.0 x 10°

3.8

' To convert dose to fatal cancer, a factor of 4.1 x 10™ is multiplied by the dose for the Worker and MCW
and a factor of 5.5 x 10™ is multiplied by the dose for the NPA, MOI, and General Population. In
determining a means of assessing health effects from radiation exposure, the ICRP has developed the
above factors which include both fatal and non-fatal cancers. The ICRP adjusts the incidence of fatal
cancers upward to account for the total harm experienced as a consequence of developing non-fatal
cancer. The factors overstate the likelihood of fatal cancer in a population and the use of these factors to
estimate the likelihood of fatal cancer is conservative for comparison purposes. (Section F.2.5)

Impact on Involved Workers

It is likely no fatalities would occur from radiological consequences. The container seal could be
breached and some airborne radioactivity could be dispersed in the vehicle fire. Workers involved
in the accident could be exposed to significant levels of radioactivity from the inhalation of the
radioactivity released by the fire if they remain downwind of the fire.

F.5.4.8 Inadvertent Fuel Cutting in the Water Pool
Description of Conditions

This hypothetical scenario evaluates inadvertent cutting across the fuel region when removing
structural material from the ends of a naval spent nuclear fuel assembly during resizing,
inadvertent cutting into the fuel region when milling the naval spent nuclear fuel assembly for
examination, or inadvertent drilling through the fuel region when preparing to attach neutron
poison. To develop the source term, the milling operation is used for conservatism. All of these
processing operations are performed underwater, resulting in the release of only gaseous products
from one naval spent nuclear fuel assembly into the atmosphere. This initiating event would not
impact the building or its systems; therefore, the existing filtered ventilation systems continue to
operate in their normal manner. However, since only gases are released into the environment, the
HEPA filtration has no effect on this scenario.
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Source Term
The source term used for this scenario is shown in Table F.5-16.

Table F.5-16: Source Term for the Inadvertent Fuel Cutting in the Water Pool Scenario

Radionuclide’ Activity
Curies
H-3 459
1-129 2.23x10°
Kr-85 9.87 x 10°

" The radionuclides shown in the table contribute at least 99 percent of the radiation exposure from the
scenario.

Probability

The probability of damage to naval spent nuclear fuel during resizing, securing, or milling
operations is small. Since the milling operation forms the basis for the source term, it is also used
to develop the scenario probability. To cut into the naval spent nuclear fuel during milling, there
must be operator error in positioning the naval spent nuclear fuel in the cutting apparatus and a
second error in selecting the saw cut depth. In addition, an independent inspector would need to
err in checking the proper positioning of the cutting position. The combined operator errors and
independent checker error probabilities for cutting into the naval spent nuclear fuel is evaluated to
be less than 1.0 x 10® per cut; however, a conservative value of 1 x 10 total human error
probability is used for the analysis (NRC 1983 and NRC 2005). Using an estimate of 40 milling
cuts per year on naval spent nuclear fuel assemblies during milling operations results in an annual
probability of cutting into the fuel region of less than 4.0 x 10™. An annual probability of 4.0 x 10
is conservatively used to develop the annual risks in Table F.5-17 (Section F.7.1).

Results
The radiation exposure results, fatal cancer from radiation exposure, and annual risk to the

General Population (i.e., product of fatal cancer and probability of accident occurrence) that would
result from this hypothetical accident scenario are shown in Table F.5-17.
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Table F.5-17: Health Effects From the Inadvertent Fuel Cutting In the Water Pool Scenario

Weather Exposed TED Fatal Cancer
Condition Individual rem Per Individual’
Worker 4.9 x 10" 2.0x 107 Annual Risk of
MCW 4.0x10" 1.6x 10" Developing Fatal
NPA 1.8 x 107 9.9x10™" Cancer to the
50 Percent MOI 1.3x10° 7.2x10™" General )
Meteorology Expos:,rgpt&;l:iir?eneral Fatal Cancer in the Population
General Population'
person-rem
1.6 x 107 8.9x10° 3.5x10”
Exposed TED Fatal Cancer
Individual rem Per Individual’
Worker 3.0x10° 1.2x10° Annual Risk of
MCW 57 x10° 2.3x10° Developing Fatal
95 Percent NPA 2.8x10° 1.6 x 10" Cancer to the
Meteorology MOI 2.1x10° 1.2x10° General
EXpOSLII:re to the General Fatal Cancer in the Population
opulation G .1
eneral Population
person-rem
1.2x10" 6.7 x 10° 2.7x10°

" To convert dose to fatal cancer, a factor of 4.1 x 10 is multiplied by the dose for the Worker and MCW and
afactor of 5.5 x 10™ is multiplied by the dose for the NPA, MOI, and General Population. In determining a
means of assessing health effects from radiation exposure, the ICRP has developed the above factors
which include both fatal and non-fatal cancers. The ICRP adjusts the incidence of fatal cancers upward to
account for the total harm experienced as a consequence of developing non-fatal cancer. The factors
overstate the likelihood of fatal cancer in a population and the use of these factors to estimate the
likelihood of fatal cancer is conservative for comparison purposes. (Section F.2.5)

% Probability of scenario occurrence equals 4.0 x 10™ events per year. The probability of the accident is
conservative (Section F.7.1).

Impact on Involved Workers

No fatalities to workers would be expected from radiological consequences. The release of the
source term is underwater. Attenuation by the water would occur for most radioactive products, but
release of noble gases would cause radiation exposure to workers in the area. Upon release from
the surface of the water pool, radiation alarms would sound requiring evacuation of nearby
workers. Evacuation following the radiation alarms would prevent substantial radiation exposure.

F.5.4.9 Inadvertent Criticality in the Water Pool
Description of Conditions

In this hypothetical accident scenario, two naval spent nuclear fuel assemblies come together and
form a critical mass within the water pool during the loading of a naval spent fuel canister. This
scenario assumes a drop of a naval spent nuclear fuel basket such that the basket rearranges and
fuel separation is lost. An uncontrolled chain reaction producing 2 x 10 fissions is postulated to
occur between two of the dropped naval spent nuclear fuel assemblies; the integrity of the water
pool would not be jeopardized by this hypothetical accident scenario because the walls of the
water pool are constructed of thick, reinforced concrete with earth surrounding them, making them
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very strong. Since the initiating event would have no impact on the building or its systems, it is
modeled that the existing HEPA-filtered ventilation systems continue to operate in their normal
manner. The radioactivity release is assumed to be drawn into the filtration system without mixing
or dilution in the building. An energetic release with fuel overheating is modeled because of the
energy involved in a criticality event. Some removal of fission products by the water pool water
due to an energetic underwater release is also included. The increase in direct radiation from the
criticality event is explicitly calculated.

Source Term
The source term used for this scenario is shown in Table F.5-18.

Table F.5-18: Source Term for the Inadvertent Criticality in the Water Pool Scenario

Radionuclide’ Activity
Curies
Ba-137m 2.28
Cs-134 1.79 x 10’
Cs-137 3.62 x 10"
Sr-90 2.37

"The radionuclides shown in the table contribute at least 99 percent of the radiation exposure from the
scenario.

Probability

An inadvertent criticality during naval spent nuclear fuel handling operations is extremely unlikely.
No events of this type have occurred during handling of naval spent nuclear fuel. Prevention of
inadvertent, uncontrolled nuclear chain reactions is assured by the design of equipment for the
naval spent nuclear fuel, primarily by diminishing the chances for a chain reaction by spacing the
naval spent nuclear fuel components far enough apart to eliminate nuclear interaction. Special
attention is given to the risk of inadvertent criticality which might be experienced during naval spent
nuclear fuel transport and handling operations. Prevention of an inadvertent criticality is provided
by designing the reactor servicing system such that criticality would not occur even in the event of
unforeseen equipment failures and personnel errors. This criterion specifies that the naval spent
nuclear fuel would not attain a critical condition even if any two unlikely and independent accidents
occur at the same time. This scenario involves the failure of a crane causing a loaded naval spent
nuclear fuel basket holding several naval spent nuclear fuel assemblies to fall. The crane failure is
assumed to lead to dropping and toppling of the basket leading to the ejection of the naval spent
nuclear fuel assemblies. A sufficient number of naval spent nuclear fuel assemblies are postulated
to be ejected into an arrangement that would result in a criticality in two naval spent nuclear fuel
assemblies. Itis also postulated that the drop and subsequent criticality damages the naval spent
nuclear fuel assemblies sufficiently to cause a release of the fission products.

The drop of the basket due to a failure of a crane would be similar to the shielded basket drop
accident and would have a probability of less than 3.5 x 10 drop per year. (Section F.5.4.10.)
Due to equipment designs and facility constraints, the drop of the basket would have less than a
4.2 x 10 probability of ejecting naval spent nuclear fuel assemblies from the basket as a result of
a drop. There would be a less than a 1 x 10" probability that the ejected naval spent nuclear fuel
assemblies would achieve a critical arrangement. Additional equipment features would reduce
these probabilities by preventing toppling of the basket; however, no additional factors are applied
resulting in a conservative calculation of risk. Since all of these events must occur to result in a
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criticality, these probabilities are multiplied, and the overall probability of an accidental criticality is
less than 1.5 x 10°° per year. An annual probability of 1.5 x 10 is conservatively used to develop
the annual risks in Table F.5-19 (Section F.7.1).

Results
The radiation exposure results, fatal cancer from radiation exposure, and annual risk to the
General Population (i.e., product of fatal cancer and probability of accident occurrence) that would

result from this hypothetical accident scenario are shown in Table F.5-19.

Table F.5-19: Health Effects From the Inadvertent Criticality in the Water Pool Scenario

Weather Exposed TED Fatal Cancer
Condition Individual rem Per Individual'
Worker 4.8 2.0x107° Annual Risk of
MCW 6 2 X 10—3 2 6 X 10—6 Developing Fatal
NPA 1.8x10° 9.7 x 107 Cancer to the
50 Percent MOI 24 x107 13x10° Pfir;:t’f;nz
Meteorology Exposure to the General . P
. Fatal Cancer in the
Population g
General Population
person-rem
2.1x10° 1.1 x 10" 1.7 x 107
Exposed TED Fatal Cancer
Individual rem Per Individual'
Worker 2.8x10' 1.1 x 107 Annual Risk of
MCW 4.2x10° 1.7 x 10° Developing Fatal
95 Percent NPA 1.4 x10° 75x%x10° Cancer to the
Meteorology MOI 3.6x 10" 2.0x10™ General
Population?®
Exposure to th_e General Fatal Cancer in the Y
Population .1
General Population
person-rem
1.6 x 10° 8.5x 10" 1.3x10°

' To convert dose to fatal cancer, a factor of 4.1 x 10™ is multiplied by the dose for the Worker and MCW
and a factor of 5.5 x 10™ is multiplied by the dose for the NPA, MOI, and General Population. In
determining a means of assessing health effects from radiation exposure, the ICRP has developed the
above factors which include both fatal and non-fatal cancers. The ICRP adjusts the incidence of fatal
cancers upward to account for the total harm experienced as a consequence of developing non-fatal
cancer. The factors overstate the likelihood of fatal cancer in a population and the use of these factors to
estimate the likelihood of fatal cancer is conservative for comparison purposes. (Section F.2.5)
Probability of scenario occurrence equals 1.5 x 10 events per year. The probability of the accident is
conservative (Section F.7.1).

2

Impact on Involved Workers

It is likely no fatalities would occur from radiological consequences. Shielding by the water would
be sufficient to prevent substantial radiation exposure of other nearby workers. Expulsion of a
cone of water above the criticality could lead to significant radiation exposure to any workers who
might be directly above the location of the criticality.
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F.5.4.10 SBTC Drop or Tip-Over
Description of Conditions

In this hypothetical accident scenario, mechanical damage to naval spent nuclear fuel occurs while
the naval spent nuclear fuel is inside of the SBTC during the loading of a naval spent fuel canister.
Mechanical damage to the naval spent nuclear fuel could occur as the result of inadvertent
dropping of the transfer container or the transfer container tipping over due to operator error. It is
assumed that seals on the SBTC are breached resulting in a mechanical leak path factor of 0.001
for fission products and 0.005 for corrosion products. The facility structure would not be damaged
during this scenario, and all existing filtered ventilation systems would continue to operate as
normal. The radioactivity release is assumed to be drawn into the HEPA filtration system without
mixing or dilution in the building.

Source Term
The source term used for this scenario is shown in Table F.5-20.

Table F.5-20: Source Term for the SBTC Drop or Tip-Over Scenario

Radionuclide’ pg:'r:;y Radionuclide' Ag:'r\lgtsy
Am-241 1.92 x 10° H-3 1.37 x 10'
Ba-137m 3.73x 107 [-129 3.85x 10°

Ce-144 4.79 x 103 Kr-85 2.88 x 10°
Cm-244 4.24 x 10° Pu-238 1.25x 103
Cs-134 8.10 x 107 Pu-241 1.21x103
Cs-137 3.95x 10° Sr-90 3.86 x 10°
Eu-154 9.47 x 10 Y-90 3.86 x 10°

"The radionuclides shown in the table contribute at least 99 percent of the radiation exposure from the
scenario.

Probability

The SBTC drop causing mechanical damage to naval spent nuclear fuel is postulated to occur due
to a lifting failure. The DOE performed detailed evaluations of crane failure accidents in analyses
for the Initial Handling Facility at Yucca Mountain (DOE 2008b) and developed a probability of

3.2 x 10 drops of heavy lifts per demand. The NNPP uses standards that would ensure similar or
lower probability of a drop accident. Based on the number of shielded baskets loaded in a typical
year, there would be 11 SBTC lifting demands. Although the rugged construction and design of
the SBTC and naval spent nuclear fuel would reduce the likelihood of a drop resulting in a release
to the environment, no additional factors are applied. The annual probability of an SBTC drop
accident would therefore be 3.5 x 10®. An annual probability of 3.5 x 10™ is conservatively used to
develop the annual risks in Table F.5-21 (Section F.7.1).

Results
The radiation exposure results, fatal cancer from radiation exposure, and annual risk to the

General Population (i.e., product of fatal cancer and probability of accident occurrence) that would
result from this hypothetical accident scenario are shown in Table F.5-21.
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Table F.5-21: Health Effects From the SBTC Drop or Tip-Over Scenario

Weather Exposed TED Fatal Cancer
Condition Individual rem Per Individual’
Worker 9.6 x 10 3.9x10° Annual Risk of
MCW 6.3x107 2.6 x10° Developing Fatal
NPA 3.8x10° 2.1x10° Cancer to the
50 Percent MOl 55x10° 3.0x10° General ,
P lati
Meteorology Exposure to th_e General Fatal Cancer in the opuiation
Population '
General Population
person-rem
53 x 10" 2.9x 10" 1.0x 10"
Exposed TED Fatal Cancer
Individual rem Per Individual’
Worker 5.8x 10" 2.4x10™ Annual Risk of
MCW 9.7 x 10™ 4.0x 107 Developing Fatal
95 Percent NPA 6.6 x 10 3.6 x 10”7 Cancer to the
Meteorology MOI 9.1x10" 5.0 x 107 General
Population
Exposure to th_e General Fatal Cancer in the (Y
Population .1
General Population
person-rem
4.0 2.2x10° 7.7x10"

" To convert dose to fatal cancer, a factor of 4.1 x 10™ is multiplied by the dose for the Worker and MCW
and a factor of 5.5 x 10™ is multiplied by the dose for the NPA, MOI, and General Population. In
determining a means of assessing health effects from radiation exposure, the ICRP has developed the
above factors which include both fatal and non-fatal cancers. The ICRP adjusts the incidence of fatal
cancers upward to account for the total harm experienced as a consequence of developing non-fatal
cancer. The factors overstate the likelihood of fatal cancer in a population and the use of these factors to
estimate the likelihood of fatal cancer is conservative for comparison purposes. (Section F.2.5)

% Probability of scenario occurrence equals 3.5 x 10 events per year. The probability of the accident is
conservative (Section F.7.1).

Impact on Involved Workers

It is likely no fatalities would occur among nearby workers from radiological consequences from an
SBTC drop or tip-over accident. The breach in the container seal could result in release of
airborne radioactivity, and radiation alarms would sound requiring evacuation of nearby workers.
Nearby workers may receive significant radiation exposure from the released radioactivity due to
loss of container shielding.

F.5.4.11 Windborne Projectile into the SBTC
Description of Conditions

In this hypothetical accident scenario, a tornado propels a large object (e.g., a pipe) into ECF or
the new facility structures during the naval spent nuclear fuel canister loading operation. It is
assumed that the propelled object impacts the SBTC causing the container seal to be breached
resulting in a mechanical leak path factor of 0.005 for corrosion products. Since the wind-propelled
object must first pass through the building’s structural wall and then impact a robust SBTC, it is
modeled that no mechanical damage of the naval spent nuclear fuel within the SBTC occurs.
However, some corrosion products would be dislodged from the outside surface of the naval spent
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nuclear fuel and released from the container. The damage to the building structure is assumed to
be extensive enough that filtered ventilation systems are not considered functional. Any
radioactivity is assumed to be released directly to the atmosphere without mixing or dilution in the
building.

Source Term

The source term used for this scenario is shown in Table F.5-22.

Table F.5-22: Source Term for the Windborne Projectile Into SBTC Scenario

Radionuclide’ Activity
Curies
Fe-55 1.50 x 10
Co-60 1.15x 10?
Ni-63 5.32x 107

" The radionuclides shown in the table contribute at least 99 percent of the radiation exposure from the
scenario.

Probability

The probability of a windborne projectile striking an SBTC is based upon DOE 2002b. DOE 2002b
establishes a wind speed design criteria capable of generating windborne projectiles at an annual
probability of 1 x 10 for the region in which NRF is located. Hurricanes are not considered
plausible in this region, and tornado probabilities are significantly lower than straight-line winds;
they are not used in this analysis. The probability of a windborne projectile striking an SBTC is
estimated as 3.3 x 10 strikes per incident. It is assumed that a windborne projectile strike would
cause a loss of the SBTC seals even though the SBTC is a very large and heavily shielded
container; therefore, the annual probability of a windborne projectile strike causing a failure in the
SBTC seals would be 3.3 x 10°. An annual probability of 3.3 x 10” is conservatively used to
develop the annual risks in Table F.5-23 (Section F.7.1).

Results
The radiation exposure results, fatal cancer from radiation exposure, and annual risk to the

General Population (i.e., product of fatal cancer and probability of accident occurrence) that would
result from this hypothetical accident scenario are shown in Table F.5-23.
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Table F.5-23: Health Effects From the Windborne Projectile Into SBTC Scenario

Weather Exposed TED Fatal Cancer
Conditions Individual rem Per Individual'
Worker 1.2x10° 4.7 x10” Annual Risk of
MCW 7.6 x 107 3.1x10™ Developing Fatal
NPA 59x 107 3.3x10" Cancer to the
50 Percent MOI 45x10° 25x10° General )
Met I Population
eteorology Exposure to th_e General Fatal Cancer in the Y
Population .1
General Population
person-rem
4.3 x 107 2.4x10” 7.9x10"
Exposed TED Fatal Cancer
Individual rem Per Individual’
Worker 7.0x 107 2.9x10° Annual Risk of
MCW 1.2x10° 4.8x10° Developing Fatal
95 Percent NPA 1.0 x 10° 5.6x107 Cancer to the
Meteorology MOI 7.3x10° 4.0x10° General
Population
Exposure to th_e General Fatal Cancer in the (Y
Population .1
General Population
person-rem
3.2x 10 1.8 x 10" 5.8 x 10”

' To convert dose to fatal cancer, a factor of 4.1 x 10 is multiplied by the dose for the Worker and MCW and
afactor of 5.5 x 10™ is multiplied by the dose for the NPA, MOI, and General Population. In determining a
means of assessing health effects from radiation exposure, the ICRP has developed the above factors
which include both fatal and non-fatal cancers. The ICRP adjusts the incidence of fatal cancers upward to
account for the total harm experienced as a consequence of developing non-fatal cancer. The factors
overstate the likelihood of fatal cancer in a population and the use of these factors to estimate the
likelihood of fatal cancer is conservative for comparison purposes. (Section F.2.5)

2 Probability of scenario occurrence equals 3.3 x 10" events per year. The probability of the accident is
conservative (Section F.7.1).

Impact on Involved Workers

No fatalities would be expected among nearby workers from radiological consequences from a
windborne projectile into an SBTC. The container seal could be breached and some airborne
corrosion products could be released. However, no damage occurs to the naval spent nuclear fuel
inside the container; therefore, no fission products are released into the facility. Nearby workers
may receive some radiation exposure from the released corrosion products.

F.5.4.12 Minor Water Pool Leak

According to NRC 2013, water pool leaks have been detected at 13 commercial nuclear power
plant sites; of these, nine have resulted in inadvertent liquid radioactive releases to the
environment. Lessons learned from studies of water pool leaks would be considered in the
designs for the new facility water pool or refurbishment. This hypothetical accident scenario
qualitatively evaluates the impact of a leak that develops in the water pool resulting in a discharge
of water pool water to the environment.

Unlike other hypothetical accident scenarios which involve events that are acute and self-evident, a
minor water pool leak might persist for some time before discovery (NRC 2006). Significant
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short-term water loss from the water pool is likely to be identified due to monitoring of water pool
water levels. Additions of water to the water pool would be carefully tracked for unexpected trends.
To go undetected, a leak rate would need to be less than the rate of make-up water added to
maintain a constant water level in the pool, replacing water lost to evaporation.

Combinations of factors minimize the likelihood that a water pool leak will result in noticeable
off-site environmental impacts.

* The radiological contaminants in the water pools are primarily activated corrosion products,
not fission products from naval spent nuclear fuel. Additionally, the tritium in the water pool
is a minor contaminant from historical operations. The contaminant levels in the water pool
are minimized through the use of water pool filtration systems.

» The structural concrete walls of the pool remain formidable impediments to a release to the
environment because of the very low permeability of concrete. In addition, as radionuclides
migrate through the concrete structure, their concentrations in the leaked water would be
reduced by sorption onto the concrete material. Sorption, a process by which a substance
in solution attaches onto a solid material, can retard the movement of radionuclides and
thus reduce radionuclide concentrations in the leaked water.

» Various hydrologic and chemical processes would reduce the environmental impacts of
radionuclides associated with leaked water pool water. The radionuclide concentrations
would continue to decrease due to mixing, dilution, and radioactive decay. In addition,
adsorption of radionuclides onto subsurface materials may significantly delay the transport
of radionuclides in the subsurface environment and keep radionuclide concentrations at low
levels in groundwater. Further, adsorption would retard the movement of radionuclides
because radionuclide mass is adsorbed on solid surfaces and becomes unavailable for
transport by water. Although desorption of radionuclides from the subsurface material back
into the groundwater may eventually occur, concentrations would be much less than if no
sorption occurred. Different radionuclides have different degrees of adsorptive interaction
with geologic media due to the geologic materials and water chemistry. Some
radionuclides (e.g., tritium) do not adsorb onto soil and bedrock and, therefore, move
generally at the same rate and direction as groundwater. Other radionuclides (e.g., Sr-90
and Cs-137) strongly adsorb onto geologic media and, thus, move much slower than the
groundwater velocity and at reduced concentrations compared to the source of a leak. The
degree of radionuclide adsorption and retardation depends on the properties of the geologic
media (e.g., mineralogy, reactive surface area, and presence of organic matter) and
groundwater chemistry (e.g., pH, oxidation-reduction potential, and complexing ion
concentration).

» Groundwater monitoring is performed at NRF making it unlikely that leakage from the water
pool would remain undetected for an extended period of time.

Based on these factors, the potential for a minor water pool leak to significantly impact the
environment would be small. Nonetheless, the impact of a water pool leak three times larger than
the leak assumed in the commercial industry (NRC 2013) is assessed and compared to natural
background radiation.
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No Action Alternative and Overhaul Alternative (Refurbishment Period)

The ECF water pool surfaces are covered with a fiberglass or epoxy coating which serves as an
extra barrier to water leakage. Over the next 40 years, preventative and corrective maintenance
may not be sufficient to keep the ECF infrastructure and water pools in safe working order.
Maintenance and repairs without significant upgrades and refurbishments may not be sufficient to
sustain the proper functioning of structures, systems, and components. Additionally, the ECF
water pool does not have a liner, creating the potential for water infiltration into the reinforced
concrete structure and the potential for corrosion damage of the reinforcing bar within the structure.
The capability to detect and collect small leaks, a common feature in modern water pools, is not
present for the ECF water pool. However, groundwater monitoring is performed at NRF making it
unlikely that leakage from the water pool would remain undetected for an extended period of time.

For purpose of the No Action Alternative assessment, it is assumed that the leak persists for a
40-year duration. The 40-year leak period is applied to conservatively account for a leak that is
located in an area of the water pool that cannot be repaired or a small leak that goes undetected
as the pool continues to deteriorate. The rate (in gallons per day) of a leak that might develop in
the future as the facility continues to degrade is uncertain. Based on current water inventory
information tracked to compensate for evaporation, a bounding leak rate from the current ECF
water pool would be 150 gallons per day. For conservatism, a rate of 300 gallons per day is
assumed for the 40-year period.

The radionuclide inventory of the water pool water is based on analysis of the water in the ECF
water pool. Assuming a leak were to occur, it is estimated that the MOI peak annual dose would
be 7.6 x 10 millirem (7.6 x 10° rem), which is less than 0.0025 percent of the annual dose from
natural background radiation. (An individual member of the public receives approximately

310 millirem (3.1 x 10™" rem) per year from natural background radiation alone (Section F.2.2)).
Additionally, the concentration of radionuclides in the water at the location of an individual member
of the public would be much lower than the EPA Maximum Contaminant Levels (MCLs) for drinking
water (Section 3.4). Therefore, the resulting impact on public health and safety from a minor water
pool leak would be negligible in comparison to the amount of natural background radiation received
by individuals annually.

Overhaul Alternative (Post-Refurbishment Operational Period) and New Facility Alternative

The water pool for both the Overhaul Alternative and the New Facility Alternative would be lined to
form a water-tight barrier between the water in the pool and the concrete walls of the water pool.
In addition, a groundwater monitoring system would actively monitor the site for leaks. It is
expected that the combination of the water pool liner, concrete walls, and groundwater monitoring
would prevent water pool water from leaking, undetected, into the environment. Further, the
integrity of the water pool liner and structure would be ensured by maintaining a low-corrosive
environment in the water pool water through proper water chemistry control.

Relatively small cracks could occur in the water pool liner due to stress-corrosion cracking and
crevice corrosion of the water pool liner, seam or plug weld defects, or damage to the liner,
resulting in leakage from the water pool (NRC 2012). Water that bypasses the water pool liner
could migrate through construction joints and cracks in the concrete due to shrinkage, creep, or
alkali-silica reaction, resulting in a release of contaminated water outside the water pool.

For purpose of the Overhaul Alternative and New Facility Alternative assessments, it is assumed
that the leak persists for 5 years without detection at a rate of 300 gallons per day. The
radionuclide inventory of the water pool water is based on analysis of the water in the ECF water
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pool. Assuming a leak were to occur, it is estimated that the MOI peak annual dose from a leak
would be 2.4 x 10 millirem (2.4 x 10°® rem) which is less than 0.00077 percent of the annual dose
from natural background radiation. (An individual member of the public receives approximately
310 millirem (3.1 x 10™" rem) per year from natural background radiation alone (Section F.2.2)).
Additionally, the concentration of radionuclides in the water at the location of an individual member
of the public would be much lower than the EPA Maximum Contaminant Levels (MCLs) for drinking
water (Section 3.4). Therefore, the resulting impact on public health and safety from a minor water
pool leak would be negligible in comparison to the amount of natural background radiation received
by individuals annually.

F.5.5 Hypothetical Accident Evaluations Summary

For the hypothetical accident scenarios and IDAs evaluated, the impacts to the Worker, MCW,
NPA, MOI, and General Population all result in a small likelihood of developing fatal cancer from
radiation exposure. The cancer would be expected to occur over the lifetime of an individual if the
accident were to occur. The hypothetical accident scenario that results in the highest annual risk is
the drained water pool, and the IDA that results in the highest consequence is the inter-facility
transport accident. If these hypothetical scenarios were to occur, the likelihood of fatal cancer for
the Worker, MCW, NPA, MOI, and the annual risk of developing fatal cancer in the General
Population is small.

For perspective, the average American's risk of dying from cancer from normal activity is 0.15,

or 1 chance in 6.7, over his or her lifetime. Using this probability of 1 chance in 6.7, approximately
22,650 cancer fatalities would be expected in the General Population in the 80.5-kilometer
(50-mile) radius surrounding NRF (approximately 151,000 people) during a lifetime of normal
activity unrelated to NRF emissions (Section F.2.6).

For accident scenarios, the dose and likelihood of fatal cancer for the Worker, MCW, NPA, and
MOI is presented (Table F.5-24 and Table F.5-25), and the dose and annual risk of developing
fatal cancer is presented for the General Population (Table F.5-26 and Table F.5-27). The annual
risk of developing fatal cancer with the 50 percent weather condition in the General Population
(fatal cancer in the General Population multiplied by the annual probability of the accident) from a
drained water pool is 1 chance in 36,000 (No Action Alternative), 1 chance in 360,000 (Overhaul
Alternative), or 1 chance in 3.6 million (New Facility Alternative). The increased likelihood of fatal
cancer from the accident is negligible compared to the risk of developing fatal cancer from a
lifetime of normal activities.

For IDAs, annual risk calculations are not completed because the probability of the event is
considered “unknowable” (DOE 2004b). However, dose and consequences (likelihood of cancer)
are presented for the Worker, MCW, NPA, and MOI (Table F.5-24 and Table F.5-25) and General
Population (Table F.5-26 and Table F.5-27). The number of fatal cancers in the General
Population with the 50 percent weather condition from an inter-facility transport accident scenario
would increase by 0.52 (less than one instance of developing fatal cancer in 151,000 people). This
increase in fatal cancer, if the IDA were to occur, would be added to the 22,650 fatal cancers
expected in the General Population from lifetimes of normal activity. The increased likelihood of
fatal cancer if this IDA were to occur is negligible compared to the risk of developing fatal cancer
from a lifetime of normal activities.
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Table F.5-24: Dose Impacts to Individuals From Radiological Accident Scenarios with 50 Percent Meteorology

Exposed Individual

Accident Scenario Description Worker MCW NPA MOl

Dose Fatal Dose Fatal Dose Fatal Dose Fatal

rem Cancer’ rem Cancer’ rem Cancer’ rem Cancer’
HEPA Filter Fire 55x107 | 23x10™ | 36x10™ | 1.5x10™ | 28x10™" | 1.5x10™ | 21x10° | 1.2x10™
%hpi_e(')dvee‘i Transfer Container Drop or | 4 5 102 | 66x10° | 1.1x10° | 43x10° | 65x10° | 3.6x10° | 1.0x10° | 56x10°
Airplane Crash into Water Pool 9.7x10% | 4.0x10° | 80x10° | 3.3x10° | 36x10° | 20x10® | 26x10* | 1.5x10”
Drained Water Pool 2.3 9.6x10* | 87x10* | 36x107 | 6.6x10* | 3.6x107 | 51x10°% | 28x10°
pydrogen Detonation in Storage 71x10% | 2.9x10° | 47x10° | 1.9x10° | 29x10° | 1.6x10° | 80x10° | 4.4x10°
oonancatbamage to Fuelinthe | 5 4x10* | 1.0x107 | 20x107 | 82x10" | 9.0x10° | 50x10"" | 65x107 | 36x107
Inter-Facility Transport Accident 1.3x10" | 53x10° | 85x10° | 35x10° | 28x10° | 15x10° | 1.0x10" | 55x10°
macvertent Fuel Cutting In the Water | 4 9104 | 2.0x107 | 40x107 | 1.6x10™ | 1.8x107 | 99x10™ | 1.3x10° | 7.2x10™
nadvertent Criticality in the Water 48 20x10° | 62x10° | 26x10° | 1.8x10° | 97x107 | 24x10% | 1.3x10°
D o T oy | oor CoMANer | 9.6 102 | 3.9x10° | 6.3x10° | 26x10° | 3.8x10° | 21x10° | 55x10° | 3.0x10°
\é\gggzt";ﬁgnzgfggﬁt;:’;hie'ded 12x10° | 47x107 | 76x107 | 3.1x10™ | 59x107 | 33x10™ | 45x10° | 25x10°

Minor Water Pool Leak

This scenario is evaluated qualitatively in Section F.5.4.12.

' To convert dose to fatal cancer, a factor of 4.1 x 10™ is multiplied by the dose for the Worker and MCW and a factor of 5.5 x 10™ is multiplied by the dose for the
NPA and MOI. In determining a means of assessing health effects from radiation exposure, the ICRP has developed the above factors which include both fatal
and non-fatal cancers. The ICRP adjusts the incidence of fatal cancers upward to account for the total harm experienced as a consequence of developing non-
fatal cancer. The factors overstate the likelihood of fatal cancer in a population and the use of these factors to estimate the likelihood of fatal cancer is

conservative for comparison purposes. (Section F.2.5)
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Table F.5-25: Dose Impacts to Individuals From Radiological Accident Scenarios with 95 Percent Meteorology

Exposed Individual

Accident Scenario Description Worker MCW NPA Mol
P Dose Fatal Dose Fatal Dose Fatal Dose Fatal

rem Cancer’ rem Cancer’ rem Cancer’ rem Cancer’
HEPA Filter Fire 3.3x10°% | 1.4x10° 56x10° | 23x10™ | 48x10° | 26x10™ | 35x10% | 1.9x10™"
Oy | oeter ConaMerbIopor | g7y 102 | 4.0x10° | 16x10% | 67x10° | 1.1x10* | 62x10° | 17x10* | 9.1x10°
Airplane Crash into Water Pool 6.0x10" | 25x10* | 1.1x10% | 47x10" | 57x10* | 3.1x10" | 43x10°% | 23x10°
Drained Water Pool 9.0 3.7x10° 1.3x107% 55x10° 1.1x107? 6.3x10° | 8.4x107? 4.6 x10°
ggﬂ:gﬁg; aﬁfgwgfelnpigrage 43x102 | 1.8x10° | 7.2x10° | 3.0x10® | 50x10° | 27x10% | 1.3x10% | 7.3x10°
%Z‘;Qfg‘g;' Damage to Fuelinthe | 4 5 453 | g2x107 | 28x10° | 1.2x10° | 1.4x10° | 7.8x10™ | 1.1x10° | 5.8x10°
Inter-Facility Transport Accident 79x10" | 32x10% | 1.3x10" 54x10° | 48x10% | 2.6x10° 1.6 9.0x 10™
:Dr‘:odl"e”e”t Fuel Cutting in the Water | 5 . 402 | 12x10° | 57x10% | 2.3x10° | 2.8x10° | 1.6x10° | 2.1x10° | 1.2x10®
:Dr‘j;"e”e”t Criticality in the Water | 5 g 401 | 411x102 | 42x102 | 1.7x10° | 1.4x102 | 75x10° | 3.6x10" | 2.0x10*
D o Tos oy oor ComANer | 5.8y 10" | 24x10% | 0.7x10% | 40x107 | 66x10% | 36x107 | 91x10* | 50x107
\é\gggzt";ﬁgnzgfggﬁt;;oe?h'e'ded 70x10% | 2.9x10° | 1.2x10° | 48x10° | 1.0x10° | 56x10° | 7.3x10° | 4.0x10®

Minor Water Pool Leak

This scenario is evaluated qualitatively in Section F.5.4.12.

" To convert dose to fatal cancer, a factor of 4.1 x 10™ is multiplied by the dose for the Worker and MCW and a factor of 5.5 x 10™ is multiplied by the dose for the
NPAI and MOI. In determining a means of assessing health effects from radiation exposure, the ICRP has developed the above factors which include both fatal
and non-fatal cancers. The ICRP adjusts the incidence of fatal cancers upward to account for the total harm experienced as a consequence of developing non-
fatal cancer. The factors overstate the likelihood of fatal cancer in a population and the use of these factors to estimate the likelihood of fatal cancer is

conservative for comparison purposes. (Section F.2.5)
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Table F.5-26: Dose Impacts and Annual Risk to the General Population From Radiological Accident Scenarios
with 50 Percent Meteorology

General Population

Annual Risk of
Developing Fatal

. . ... Dose Fatal Cancer Per | Annual Probability of
Accident Scenario Description . 1 . 2 Cancer
Accident Occurrence Accident to the G I
person-rem 0 the 'senera
Population
HEPA Filter Fire 2.1x10° 1.1x10°® 5.0 x 10™ 5.7 x10™"
Shielded Transfer Container Drop or Tip-Over 9.7 x 10 5.3x10° 2.7x10° 1.4x107
Airplane Crash into Water Pool* 3.3 1.8x 107 NA NA
Drained Water Pool — No Action Alternative 5.0 x 10 2.8x 107 1.0x10° 2.8x10°
Drained Water Pool — Overhaul Alternative 5.0 x 10" 2.8 x107? 1.0x 10™ 2.8x10°
Drained Water Pool — New Facility Alternative 5.0 x 10 2.8 x 107 1.0x10° 2.8x 107
Hydrogen Detonation in the Water Pool 7.8x 107 4.3x10° 6.4 x 10° 2.7x10°
Mechanical Damage to Fuel in the Water Pool 8.1x10° 4.4x10° 2.7x 10 1.2x10°
Inter-Facility Transport Accident* 9.4 x 10? 52x 10" NA NA
Inadvertent Fuel Cutting in the Water Pool 1.6x1072 89x10° 4.0x10* 3.5x10°
Inadvertent Criticality in the Water Pool 2.1 x 10? 1.1x 10" 1.5x10° 1.7 x 107
S_hlelded Basket Transfer Container Drop or 53 % 10" 29 x10% 35x 10% 10x107
Tip-Over
Windborne Projectile into Shielded Basket 4.3 x 102 24 % 10° 33 x107% 79 x 107

Transfer Container

Minor Water Pool Leak

This scenario is evaluated qualitatively in Section F.5.4.12.

" To convert dose to fatal cancer, a factor of 5.5 x 10™ is multiplied by the dose for the General Population. In determining a means of assessing health effects
from radiation exposure, the ICRP has developed the above factor which includes both fatal and non-fatal cancers. The ICRP adjusts the incidence of fatal
cancers upward to account for the total harm experienced as a consequence of developing non-fatal cancer. The factor overstates the likelihood of fatal cancer
in a population and the use of this factor to estimate the likelihood of fatal cancer is conservative for comparison purposes. (Section F.2.5)

> The probability of the accident is conservative (Section F.7.1).

® The lifetime risk of developing fatal cancer is determined by multiplying the annual risk of developing fatal cancer by the expected time-frame of the alternative

(Section 2.3).

* No probability or annual risk is calculated for IDAs because the probability of the event is considered “unknowable” (DOE 2004b).
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Table F.5-27: Dose Impacts and Annual Risk to the General Population From Radiological Accident Scenarios
with 95 Percent Meteorology

General Population

Annual Risk of
Developing Fatal

Accident Scenario Describtion Dose Fatal Cancer Per | Annual Probability of Cancer
P Accident Occurrence’ Accident’
erson-rem to the General
P Population®

HEPA Filter Fire 1.6 x 10" 8.5x10° 5.0 x 10™ 4.3x10™"
Shielded Transfer Container Drop or Tip-Over 7.3x 10 4.0x10* 2.7x10° 1.1x10°
Airplane Crash into Water Pool* 2.5x 10’ 1.4x 107 NA NA
Drained Water Pool — No Action Alternative 3.7 x 10° 2.1x10" 1.0x10° 2.1x10™
Drained Water Pool — Overhaul Alternative 3.7 x 10? 2.1x10" 1.0x 10™ 2.1x10°
Drained Water Pool — New Facility Alternative 3.7 x 10? 2.1x 10" 1.0x10° 2.1x10°
Hydrogen Detonation in the Water Pool 58x 10 3.2x10* 6.4 x 10° 2.0x 10
Mechanical Damage to Fuel in the Water Pool 6.1 x 107 3.3x10° 2.7x10* 9.0x10°
Inter-Facility Transport Accident* 7.0x10° 3.8 NA NA
Inadvertent Fuel Cutting in the Water Pool 1.2x 107 6.7 x 107 4.0x10* 2.7x10°®
Inadvertent Criticality in the Water Pool 1.6 x 10° 8.5x 10 1.5x10° 1.3x10°
'Sl'ihpl-egvee?’ Basket Transfer Container Drop or 40 29 %103 35x 10% 77 %107
Windborne Projectile into Shielded Basket 3.2 x 10" 18x10% 33x10° 58 x 10?

Transfer Container

Minor Water Pool Leak

This scenario is evaluated qualitatively in Section F.5.4.12.

" To convert dose to fatal cancer, a factor of 5.5 x 10™ is multiplied by the dose for the General Population. In determining a means of assessing health effects
from radiation exposure, the ICRP has developed the above factor which includes both fatal and non-fatal cancers. The ICRP adjusts the incidence of fatal
cancers upward to account for the total harm experienced as a consequence of developing non-fatal cancer. The factor overstates the likelihood of fatal cancer
in a population and the use of this factor to estimate the likelihood of fatal cancer is conservative for comparison purposes. (Section F.2.5)

> The probability of the accident is conservative (Section F.7.1).

® The lifetime risk of developing fatal cancer is determined by multiplying the annual risk of developing fatal cancer by the expected time-frame of the alternative

(Section 2.3).

* No probability or annual risk is calculated for IDAs because the probability of the event is considered “unknowable” (DOE 2004b).
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F.5.6 Evaluation of Impacted Area

The area of land that could be contaminated following the hypothetical accident scenarios is
evaluated. The impacted area surrounding a facility following an accident is determined for each
scenario evaluated. The impacted area is defined as that area in which radioactive material
deposits to such a degree that an individual standing on the boundary of the area would receive
approximately 0.01 millirem per hour of radiation exposure. If this individual spends 24 hours a
day at this location, that person would receive about 88 millirem per year from the ground shine.
This is within the 100 millirem per year limit of 10 C.F.R. § 20. See Section F.2.4 for a discussion
on radiation exposure limits.

To best characterize the affected areas for each hypothetical accident scenario, 50 percent
meteorology is used. The results for ground surface dose are used to determine the distance
downwind where the centerline dose drops to approximately 88 millirem per year based on

24 hours per day of radiation exposure. Once the footprint length is determined, the area of the
contaminated footprint is calculated by integrating the area within the plume. Many of the
scenarios do not have a footprint plume because they are gas-only releases, or the total activity
released from the accident is small and does not contribute measurable dose from external ground
contamination. These scenarios are reported with a footprint length of less than 0.1 kilometer
(0.06 miles). Table F.5-28 lists each hypothetical accident scenario analyzed and the
contaminated footprint associated with the scenario.

Table F.5-28: Footprint Estimates for Accidents at NRF

Footprint Footprint | Footprint | Footprint
1
Accident Scenario Length Length Area Bel?\llc;-nd
kilometers miles acres Boundary
HEPA Filter Fire <01 <0.06 <0.5 No
Shielded Transfer Container Drop or Tip-Over <0.1 <0.06 <0.5 No
Airplane Crash into Water Pool <0.1 <0.06 <0.5 No
Drained Water Pool 1.7 1.0 60 No
Hydrogen Detonation in the Water Pool <0.1 <0.06 <0.5 No
Mechanical Damage to Fuel in the Water Pool <01 < 0.06 <0.5 No
Inter-Facility Transport Accident 5.7 3.5 600 No
Inadvertent Fuel Cutting in the Water Pool <.01 <0.06 <0.5 No
Inadvertent Criticality in the Water Pool 2.2 14 100 No
Shlelded Basket Transfer Container Drop or < 01 <006 <05 No
Tip-Over
Windborne PrOJ_ectlle into Shielded Basket < 01 <0.06 <05 No
Transfer Container
Minor Water Pool Leak” N/A

;1 acre = 0.4 hectares
There is no airborne release from the minor water pool leak. Therefore, there would be no surface land
contamination.

Although the plume would be contained within a single sector, the direction of the wind is unknown.
Therefore, NRF is examined for impacts in all directions out to a distance equal to the footprint
length. Since the accidents occur over a short duration of time, the acreage of the sector quoted is
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still an accurate indication of the total contaminated area. The extent of contaminated land is
expected to remain on the INL and would not be expected to extend beyond 5.7 kilometers

(3.5 miles) from NRF. The extent of contamination would not be expected to reach the ATR
Complex, the nearest INL facility. The impact of this contamination would be temporary while the
area is isolated and remediation efforts completed. Identification of the potential secondary
impacts is contained in Table F.5-29.

Table F.5-29: Secondary Impacts of Accidents at NRF

Secondary Impact

Description

Biota

Plants and animals on-site and around INL would experience no
long-term impacts. See Section 4.5 for more details on effects on
biota.

Surface Water and Ground
Water

The water used for drinking and industrial purposes is monitored
and use may be temporarily suspended during cleanup operations.

Economy

A small number of individuals may experience temporary job loss
due to temporary restrictions on support activities near INL during
cleanup operations. The job losses are expected to be minimal
because many employees could be temporarily reassigned to
support cleanup operations. No enduring impacts are expected.

National Defense

In the event of an accident at NRF, there could be a significant
impact on the NNPP’s ability to meet fleet demands. This could
result in negative impacts to the U.S. Navy.

Cost of Decontamination

Contamination sufficient to exceed the 100 millirem per year limit
from 10 C.F.R. § 20 is expected to remain within the INL
boundaries and is expected to extend approximately 5.7 kilometers
(3.5 miles) from NRF. Although some cleanup of contaminated
land would be expected, providing a cost estimate for the effort is
too speculative given the uncertainty associated with cleanup level,
methods, and timeline.

Endangered and Protected
Species

The facility accident would not affect the long-term potential for
survival of any species. Section 3.5 states that no potential
endangered species are present on INL, and Section 4.5
discusses candidate species and other wildlife on INL.

Land Use

Access to some areas of INL may be temporarily restricted until
cleanup is completed.

Treaty Rights

Some temporary restrictions on access may be required until
cleanup is completed. No enduring impacts are expected.

Transportation

No impacts are expected because no U.S. highways are within
10,000 meters (6.2 miles) of NRF.

F.6 Emergency Preparedness and Mitigative Measures

F.6.1 Emergency Preparedness

Emergency plans are in effect at NRF to ensure that workers and the public would be properly
protected in the event of an accident. These response plans include the activation of emergency
response teams provided by NRF or INL and an NRF emergency control center, as well as
activation of a command and control network with NNPP Headquarters and supporting
laboratories. The long-standing emergency planning program that exists within the NNPP includes
the ability to utilize the comprehensive and extensive emergency response resources of each
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NNPP site and provides for coordination with appropriate civil authorities. In addition to the NNPP
resources, extensive federal emergency response resources are available, as needed, to support
state or local response.

Emergency response measures include provisions for immediate response to radiological
emergencies at the facility location, identification of the accident conditions, communications with
those providing radiological data, and recommendations for any appropriate protective actions.
NRF employees are trained to respond to radiological emergencies including evacuation from
areas that involve a potential release of radioactive material. In the event of an accident involving
radioactive materials, workers in the vicinity of the accident would promptly leave the immediate
area, typically within minutes of the accident.

Planning for emergencies is based on NNPP technical analysis as well as recommendations and
guidance provided by numerous agencies experienced in emergency planning including the
Department of Homeland Security (Federal Emergency Management Agency), the U.S. Navy,
DOE, NRC, EPA, National Council on Radiation Protection and Measurements, and the
International Atomic Energy Agency. Emergency planning for the public is based on the
above-mentioned guidance as well as the specific planning requirements of local civil authorities.
NNPP maintains close relationships with civil authorities to ensure that communications and
emergency responses are coordinated if ever needed. (NNPP 2013)

Regularly scheduled exercises are conducted to test NRF’s ability to respond to accidents. These
exercises include realistic tests of people, equipment, and communications involved in all aspects
of the plans; the plans are regularly reviewed and modified to incorporate experience gained from
the exercises. These exercises also periodically include steps to verify the adequacy of
interactions with local hospitals, emergency personnel, and state officials.

F.6.2 Mitigative Measures

For members of the general public residing at the site boundary or beyond, no credit is taken in the
results presented for any preventive or mitigative actions that would limit their radiation exposure.
These individuals are calculated as being exposed to the entire contaminated plume as it travels
downwind from the accident site. Similarly, the models do not account for any action that could be
taken to prevent individuals from continuing their routine ingestion of terrestrial food and animal
products. As discussed in Section F.3.1, in the event of a real emergency, action would be taken
to prevent the public from exceeding a PAG. No reduction of radiation exposure due to PAGs is
accounted for in this analysis. For hypothetical accident scenarios, the public is assumed to spend
approximately 30 percent of the day indoors. For routine naval spent nuclear fuel handling
operations, the public is assumed to spend 66 percent of the day indoors. The exposure to ground
surface radiation is therefore reduced appropriately on a yearly basis.

Individuals that work on the INL (MCW) or those that may be traversing the site in a vehicle (NPA)
would be evacuated from the affected area within 2 hours. This is based on the availability of
security personnel at INL and NRF to oversee the removal of collocated workers and travelers in a
safe and efficient manner. Periodic training and evaluation of the security personnel is conducted
to ensure that correct actions are taken during an actual casualty. Therefore, collocated workers
and travelers would be exposed to the entire contaminated plume from the 15-minute accident
release as it travels downwind for a period not to exceed 2 hours. Similarly, the radiation from
ground surface deposited radioactive materials would be limited to a 2-hour period. No ingestion
of contamination is calculated for these individuals for accident analysis because only a 2-hour
radiation exposure period is evaluated.
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NRF workers undergo training to take quick, decisive action in the event of an accident. These
individuals quickly evacuate the area and move to previously defined areas at NRF. Workers
could be exposed to 5 minutes of the radioactive plume as they move to these areas. Once the
immediate threat of the plume has moved off-site and downwind, the workers would be instructed
to walk to vehicles waiting to evacuate them from the site. An additional 15 minutes would be
required to evacuate the workers from the contaminated area; therefore, the workers are assumed
to receive a total of 20 minutes of ground surface exposure. No ingestion of contamination is
calculated for these individuals for accident analysis because only a 20 minute radiation exposure
period is evaluated.

Table F.3-6 provides the individual radiation exposure times utilized in the accident analyses
presented in Section F.5.4.

NRF integrates safety and security safeguards to deter, detect, delay, assess, and respond to
security threats which could lead to an IDA. Although IDAs cannot be categorically ruled out,
appropriate security measures would be taken to lessen the chance of occurrence. These
measures include security clearances for personnel, restricted access to areas containing
radioactive material, and physical barriers to the facility. If an IDA were to occur at NRF, having
additional measures in place (e.g., HEPA-filtered ventilation systems, fire protection systems,
emergency response capabilities, and the remote location of NRF) would lessen the
consequences.

F.7 Analysis of Uncertainties

The analyses of the impacts of routine naval spent nuclear fuel handling operations and
hypothetical accidents associated with naval spent nuclear fuel handling presented in this
Appendix are based on conservative calculations. This is necessary because virtually all of the
events analyzed have a low probability of occurrence and most of the impacts of routine naval
spent nuclear fuel handling operations are so small that they cannot be measured. The use of
calculations introduces the possibility that the actual impacts may differ from those calculated due
to uncertainties, such as differences between actual behavior and the theoretical models or
equations and the variability of the values of factors used in the calculations. To portray the effects
of such variability and uncertainty, the analyses performed for this Appendix are divided into four
components: (1) the probability that an event, such as an accident, could occur; (2) the amount of
radioactive material or radiation that might be released to the environment by the event; (3) the
calculation of the potential for radiation exposure to human beings from the release; and (4) the
conversion of the radiation exposure to detrimental health effects. Each of these components is
discussed separately in the following sections.

The discussion in the following sections focuses on accident analyses, but it should be understood
that the analysis of uncertainties for routine naval spent nuclear fuel handling operations is the
same, with a few exceptions. First, routine naval spent nuclear fuel handling operations are certain
to occur, so the probability of such events is effectively 1.0. Second, the source terms used for the
analyses of routine naval spent nuclear fuel handling operations are based on monitoring of current
operations at NRF scaled to estimate emissions based on future operations. The estimates of the
amount of radiation or radioactivity involved in routine naval spent nuclear fuel handling operations
would be conservative for the New Facility Alternative based on the design of the facility. It is
possible that there would be some variations, and that future efforts to keep radiation exposures
ALARA might reduce the source terms further. The effects of routine naval spent nuclear fuel
handling operations and accidents are calculated using similar analytical methods and models for
determination of radionuclide movement in the environment, pathways to humans, and conversion
of radiation exposure to health effects. Therefore, the discussion of uncertainties in Sections F.7.3
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and F.7.4 applies to the results of analyses of both routine naval spent nuclear fuel handling
operations and hypothetical accidents.

F.7.1 Event Probabilities

The probability that an accident might occur is determined for the hypothetical accident scenarios.
These probabilities are used in this Appendix to calculate the annual risk, defined as the product of
the probability times the consequences, for each hypothetical accident.

The hypothetical accident scenario analysis is performed for a range of reasonably foreseeable
accidents, with relative probabilities ranging from fairly probable (roughly 1 in 1000 years or smaller
probability) to extremely unlikely (up to roughly 1 in 1,000,000 years). Accidents due to external
events, human error, and equipment failures are considered. The set of accident scenarios
considered inform the decision maker and the public of accident risks associated with the proposed
action and alternatives by covering a spectrum from high consequence to lesser consequence.
The probabilities of a range of accidents which might be caused by human error are also included.
Such events include incorrectly performing machining procedures. For human error, a probability
of one error in eight hundred operations (a frequency of 1.25 x 10 mean events per year) is used
for operations performed by a single trained operator following a written procedure. If the
procedure requires verification of the action by a second trained operator this frequency is lowered
to 2.0 x 10™. If an additional error is also necessary for the accident to occur the calculated error
frequency would be well below 1 x 10°; however, the minimum human error probability is
conservatively set at 1 x 10°. These probabilities are derived from the methodology used by the
NRC for assessment of human reliability (NRC 1983 and NRC 2005).

In many instances, the probabilities assigned to the events reflect the likelihood that a particular
event, such as an earthquake, might occur. However, for the purpose of the analyses, the
resulting accident is assumed to have quite severe consequences. The probability of such severe
consequences is smaller than the probability that the initiating event might occur, with
consequences as severe as used in the analyses possibly occurring only one time in 10 or 100
occurrences of the initiating event. The probabilities for most of the analyses in this Appendix use
only the probability of the initiating event and do not include further reduction in the probability for
the severity of consequences assumed. This is done, in part, because the severe consequences
assumed, and in some cases the initiating events themselves, occur very infrequently, or have
never occurred, so little data on their frequency is available.

The NNPP requirements for design and operation of naval spent nuclear fuel handling and
processing systems ensure that the probability of such accidents are lower, sometimes orders of
magnitude lower (on the order of 1 x 107), than the probabilities assumed for accident analyses.
For the purposes of analyses, the event is assumed to result in an accident with severe
consequences and various features that would reduce the likelihood of the accident are
conservatively omitted. Features such as the ruggedness of naval spent nuclear fuel and fuel
containers, passive restraints to prevent tipping, and NNPP material controls, engineering controls
and inspections, testing, and operator training and oversight would reduce the probability the
initiating event would occur. As a result, the risks stated are believed to be larger than the risks
that would be associated with actual accidents.

For example, one hypothetical accident analyzed is the impact on an SBTC of a projectile (e.g., a
pipe) produced by high winds. The sequence of events analyzed include breaching the container
seal to release radioactive material. In reality, the projectile would have to be large enough and
traveling at high enough speed to cause the postulated damage. Similarly, it would have to contact
the container at the correct location and at the correct angle to damage the seal. The probability
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assigned to this accident is 3.3 x 10 per year, the probability that a windborne projectile might
strike a container, and does not include any factor to account for other elements in the sequence
required to actually damage the seal. Therefore, the probability of the consequences calculated for
this accident is much smaller than the probability of 3.3 x 10 per year used in the analysis.

A second example is provided by the hypothetical accidents involving damage to the naval spent
nuclear fuel assemblies as a result of drop accidents. Naval fuel is designed to withstand combat
shock loads and is very rugged. However, for the accidents analyzed that involved damage to
naval spent nuclear fuel assemblies, no probability is assigned to the likelihood that an accident
would cause impacts sufficient to result in a loss of fuel integrity. Therefore, the probability that the
naval spent nuclear fuel could be damaged, and that fission products might be released, is less
than the drop accident probability alone, which is the probability assigned to the consequences in
this Appendix. In addition, NNPP practices include significant amounts of design conservatism,
material controls, engineering controls, and inspections to reduce the probability of crane accidents
below those that are assumed. Therefore, the risks for accidents resulting from drops are much
smaller than stated in the analyses.

A third example is the probability of a hypothetical accident resulting in an inadvertent criticality.
Equipment designs include features that are specifically designed to reduce the likelihood of a
criticality in the event of an accident, such as passive feature to prevent tipping and ejection of
naval spent nuclear fuel assemblies. These additional features would further reduce the probability
of an inadvertent criticality; therefore, the risks presented for criticality would be smaller than
presented in this analysis.

As can be seen from these examples, the actual probability of the consequences resulting from the
analyses are smaller than the values presented in this Appendix, at least in part because these
probabilities do not include any additional factors to reflect the accident severity used in the
analyses. As a result, the risks stated in this Appendix for most hypothetical accidents are
believed to be greater than the risks associated with actual accidents. However, the same
probabilities have been used in the evaluation of all of the alternatives considered and all of the
risks are small; so, the approach used is adequate for the comparative purposes of this EIS.

F.7.2 Release of Radioactive Material or Radiation (Source Term)

Since the source terms used in the hypothetical accident analyses are typically for scenarios which
have never occurred, there is great room for uncertainty. The range of scenarios analyzed in this
EIS is intended to encompass accidents which produce consequences unlikely to be exceeded by
any reasonably foreseeable accident. As a result, the accidents themselves, and the sequences of
events during the accidents, are chosen to maximize the source term. For example, systems such
as HEPA filters are considered to be inoperative in all cases where the accident might have an
opportunity to disable them, and the water pool inventory is assumed to be at peak capacity for
scenarios which affect all of the naval spent nuclear fuel in the water pool (e.g., airplane crash into
the water pool).

The source terms for the hypothetical accident analyses are dependent upon five factors as
described in Section F.5.3. The five factors for developing the source term are chosen to ensure
that the release to the environment is conservative for the hypothetical accident scenarios. For
example, the MAR for the accident scenarios is always conservative and it is assumed that all
released material is in the breathable range as represented by an RF set equal to 1.0. In general,
for there to be an accidental release of radioactivity to the environment, there must be damage to
the facility or containment. When the containment is not provided by the fuel structure
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(i.e., external containment) this damage is represented by leak path factors (LPFs). Furthermore,
naval spent nuclear fuel must also be damaged for any release of fission products since all fission
products are fully contained within naval spent nuclear fuel cladding. The amount of damage to
the external containment or the naval spent nuclear fuel is dependent upon the severity and the
nature of the accident. This damage is represented by damage ratios (DRs) and airborne release
fractions (ARFs). In the hypothetical accidents analyzed, the assumptions concerning the
containment (LPFs) or the extent of damage to the naval spent nuclear fuel assemblies (DRs and
ARFs) provide a conservative evaluation whose results would not be exceeded by reasonably
foreseeable accidents of a similar type.

One example of this is the evaluation of the inadvertent cutting into the fuel region of a naval spent
nuclear fuel assembly. The saw blade is assumed to be parallel to the naval spent nuclear fuel
assembly during the accident because this configuration has the potential to disturb the maximum
amount of naval spent nuclear fuel. The parallel configuration of the saw blade demonstrates the
selection of a conservative MAR and DR by maximizing the amount of fuel available for release
from the naval spent nuclear fuel assembly. The actual magnitude of the release from this event
would be somewhere between the value assigned in this EIS and zero.

Another example is the HEPA filter fire scenario. The inventory from four HEPA filters is the
assumed MAR which is the maximum possible amount of activity that could be involved in an
accident of this type based on ECF operations. The accident represents two in-parallel HEPA filter
assemblies which catch on fire. The entire inventory of two HEPA filters and two pre-filters are
involved in the fire. For conservatism in selecting the MAR, it is modeled that each filter contains
the maximum inventory of a filter even though the downstream HEPA filter in series would contain
much less inventory than the leading pre-filter. The actual magnitude of the release from this event
would be somewhere between the value assigned in this EIS and zero.

All of the source terms used for the evaluation of the hypothetical accidents are developed in a
similar fashion. The source term released to the environment is judged to be conservative for the
hypothetical accident scenarios. Thus, the expected outcome for all of the accidents is that a
smaller release to the environment is expected than is used in the analysis.

For routine naval spent nuclear fuel handling operation emissions there is also uncertainty because
the exact tempo of future operations is unknown. It is conservatively assumed that the emissions
are at peak capacity to represent a fully operational facility. This assumption is conservative
because facilities only operate at peak capacity for short periods of time.

F.7.3 Radiation Exposure to Humans

Radiation exposure to the individual groups is evaluated with multiple computer programs. The
computer programs model the movement of airborne and water contamination resulting from the
postulated release using four types of pathways to the population groups. These pathways include
exposure directly to the radiation from the material in the plume, direct exposure to radiation from
contaminated soil or water, inhalation of air containing gases or particles, and ingestion of
contaminated water or food. The analyses in this Appendix use parameter values which are
conservative or based on the best information available.

The Gaussian plume model used in these analyses to represent airborne movement of radioactive
material is the standard used in many evaluations of environmental effects. To ensure that
calculated radiation exposures are as high as could occur under any set of conditions, a ground
level release is used and no reduction in the airborne concentrations is included for either
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turbulence caused by buildings or the effect of plume meander which occurs naturally at the low
wind speeds accompanying the 95 percent meteorological conditions (Section F.3.3.2).

The results for both the 50 percent and the 95 percent meteorological conditions are provided in
detailed tables in this Appendix and show that the 95 percent meteorological conditions produce
radiation exposure estimates which are 3 to 20 times higher than those for the 50 percent

conditions (depending upon the specific nuclides released in the source term, and the individual

group).

External radiation from contamination which results from particles from the plume deposited on the
ground surface depends upon the deposition parameters which are input as best-estimate values.
Faster deposition results in more material on the ground and increased ground surface exposure to
those closer to the accident location but less material on the ground and decreased ground surface
exposure for those farther from the accident site. External ground surface dose is a less significant
pathway than the inhalation and ingestion pathways. With higher deposition velocities, fewer
particles are suspended in the plume for downwind inhalation. The ingestion pathway has the
same trend as the ground surface pathway because the food is contaminated at the same level as
the ground surface. The effects of uncertainty in this parameter depend upon the distance at
which each individual group is evaluated, the radiation exposure pathways evaluated, and the
population distribution around NRF.

The possible exposure to direct radiation from material in surface water and associated sediments
as a result of accidental release directly to the water or fallout from an airborne release is
estimated for people involved in activities such as swimming and boating. The calculations
assumed a stagnant pond and therefore take no credit for dilution by river currents. The
concentrations in the air are not reduced by the amount of material deposited in the water and vice
versa. Due to the conservative concentrations used in the calculations and an assumption that
every member of the public in the area would be exposed to direct radiation from surface waters,
radiation exposure from this pathway is very likely overestimated.

The inhalation pathway evaluation is based on average breathing rates and uptake consistent with
the recommendations by the ICRP (ICRP 1995) for each age group. Higher values for these
parameters would increase the estimated radiation exposures and lower values would decrease
the estimates.

The ingestion pathway includes meat, seafood, dairy, food crops, and drinking water.
Best-estimate parameters are used to evaluate the contamination levels in food and water when
ready for consumption. Consumption rates for individuals are based on expected eating habits.
The analysis also includes the assumption that 10 percent of the entire diet of the affected
population group consists of contaminated products with exceptions for milk and drinking water.
For milk consumption, 30 percent of the diet is assumed to be contaminated based on the amount
of local milk available near NRF. (100 percent of the milk intake is assumed to be contaminated for
infants because infants often receive all of their milk from a single source). Drinking water is
assumed to be 100 percent contaminated because it is often obtained from a single source.
Uncertainties associated with these pathways could affect the estimated impacts in either the
positive or negative direction.

The drinking water contribution to the ingestion pathway is calculated by assuming that a portion of
the radioactive material would become dissolved in the drinking water supply. The drinking water
supply would become contaminated either through deposition of radioactive material from the
plume directly onto bodies of surface water, or by the deposition of radioactive material onto the
ground and its subsequent infiltration through the soil into the aquifer. The flow of the aquifer from
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north to south (Figure 3.4-5) is ignored, and it is conservatively modeled that the contaminated
water flows directly towards the MOI and General Population. Where fresh surface water provides
drinking water, any contamination of the water is assumed to occur promptly, and no decreases
due to radioactive decay are used. Where aquifers are a source of drinking water, consumption of
water from the aquifer is delayed for the time required for the contamination to reach the aquifer
and then to reach the nearest drinking water source. Water infiltration rates are discussed in
Section 3.4.2.1. To determine water ingestion doses it is conservatively assumed that the
contaminated water is ingested during the radiation exposure period, and the delay time for the
water contamination to occur is not considered in the radiation exposure period. It is assumed that
9.5 years would pass before water carrying the radioactive material would reach a well drawing
from the aquifer. (This includes 2 years for the radioactive material to pass through the soil and
reach the aquifer, and an additional 7.5 years for the aquifer flow to carry the radioactive material
to the well). While the consumption rate is adjusted to correspond to each age group evaluated,
the MOl is conservatively assumed to drink only water from the contaminated source and to drink
1.5 liters (0.4 gallons) of water per day during the 1-year radiation exposure period. The
concentrations in these calculations are considered to be higher than expected because no
reduction of the concentration by dilution is included and the fraction of each population group
exposed to the affected drinking water is conservatively high.

The contamination of food crops, livestock, and local game is analyzed. The same concentration
of radioactive material as in drinking water is used in the irrigation water from either surface water
or ground water. Affected crops, livestock, and game are assumed to receive all water from the
contaminated water source and applicable biological accumulation factors are used. Human
consumption rates for the crops, livestock, and game are used to calculate the radiation exposure
from this source. The uncertainty from this source is associated with the concentration of
contaminants in the irrigation water, the amount of such foods consumed, and the fraction of the
individual groups which ingests the affected food.

The General Population used to determine the effects of routine naval spent nuclear fuel handling
operation in this Appendix is the entire population of 151,000 people within 80.5 kilometers

(50 miles) downwind of the accident. The General Population used to determine the effects of
hypothetical accidents in this Appendix is the entire population of 88,500 people within the worst
22.5-degree sector within 80.5 kilometers (50 miles) downwind of the accident. Actual population
growth or decreases in a region could introduce small variations in impacts. Additionally, the
spread of the plume for the hypothetical accident analysis does not cover the entire sector,
introducing conservatism in the application of the calculations to the evaluation of the dose to the
General Population.

F.7.4 Conversion of Radiation Exposure to Health Effects

The conversion of amounts of radiation or radioactive material transmitted to an individual or to
population groups into health effects requires the calculation of the radiation exposure or dose
received by humans caused by inhaling or ingesting radioactive material or by exposure to a
radiation field. Such calculations are based on a number of factors. The factors include the nature
and rate of human metabolic processes such as respiration or excretion, the type of radiation
involved, the sensitivity of various organs, and the age of the individuals involved. The rates of
human metabolic processes are well characterized at this time; the energies, half-lives, and similar
properties of radioactive material or radiation have been measured extensively and introduce little
uncertainty into the calculations in this EIS.

The numerical estimates of fatal cancer and other health effects are obtained by the practice of
modeling a linear-non-threshold (LNT) dose-response relationship for the induction of fatal cancer.
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The LNT model assumes that the health effects from radiation increase proportionally with dose,
that the effects from high doses can be extrapolated to determine the effects at low doses, and that
a threshold does not exist below which no health effects occur.

However, the number of detrimental health effects which might result from exposure of a large
group of people to low levels of radiation has been the subject of debate for many years and no
scientific knowledge exists to confirm a quantitative model. The ICRP stated in its 2007
recommendations (ICRP 2007):

“Although there are recognised [sic] exceptions, for the purposes of radiological protection
the Commission judges that the weight of evidence on fundamental cellular processes
coupled with dose-response data supports the view that, in the low dose range, below
about 100 mSv [10 rem], it is scientifically plausible to assume that the incidence of cancer
or heritable effects will rise in direct proportion to an increase in the equivalent dose in the
relevant organs and tissues...However, the Commission emphasises [sic] that whilst the
LNT model remains a scientifically plausible element in its practical system of radiological
protection, biological/epidemiological information that would unambiguously verify the
hypothesis that underpins the model is unlikely to be forthcoming.”

There is much uncertainty in the understanding of dose to health effects because the data are
inconclusive at small doses, and other methods of extrapolation to the low-dose region could yield
higher or lower numerical estimates of cancer. Studies of human populations exposed at low
doses have not shown consistent or conclusive evidence upon which to determine the incidence of
cancer from radiation exposure. Attempts to observe increased cancer in human populations
exposed to low doses of radiation have been difficult. There is scientific uncertainty about cancer
incidence in the low-dose region below the range of epidemiologic observation (observations
having to do with the branch of medicine that studies events that affect many people throughout an
area at the same time), and the possibility of no incidence cannot be excluded. The reason
low-dose studies cannot be conclusive is that the incidence rate, if it exists at these low levels, is
too small to be seen in the presence of all the other risks of life (NNPP 2011b). However, the
NNPP has always assumed that radiation exposure, no matter how small, may involve some
consequence (e.g., cancer). For this Appendix, the recommendations from the ICRP (ICRP 2007)
based on the LNT model are used to evaluate health effects.

The calculations of health effects performed in this EIS use the relation recommended by the ICRP
because it is well documented and kept up to date by the ICRP. It is also consistent with the
preferred model identified by the National Academy of Sciences in the BEIR VII report

(NRC-NAS 2006), the United Nations Scientific Committee (UNSCEAR 2000) and the National
Council on Radiation Protection (NCRP 2001) and is widely accepted by the scientific community
as representing a method which produces estimates of health effects which would not be
exceeded. However, a number of researchers believe that the ICRP relation overestimates the
number of detrimental health effects produced by low levels of radiation and, in fact, the possibility
of no effect cannot be excluded. Conversely, there are some who believe that exposure to low
levels of radiation can produce more health effects than would be estimated using the ICRP
relations.

Clearly, using a relationship developed by one or the other of these groups would produce a larger
or smaller estimate of the number of health effects than the values presented in this EIS, but a
factor of two change in the small risks calculated for all of the alternatives would still leave them as
small risks. All of the results of analyses of routine naval spent nuclear fuel handling operations
and hypothetical accidents in this Appendix include the calculated radiation exposure in addition to
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the number of health effects to enable independent calculations using any relation between
radiation exposure and health effects judged appropriate.

The radiation exposures reported in this EIS are chronic radiation exposures based on the
committed dose (50 or more years of internal dose delivery) from an accident or annual dose from
routine naval spent nuclear fuel handling operations. Exposures to high levels of radiation at high
dose rates over a short period (less than 24 hours) can result in acute radiation effects. Minor
changes in blood characteristics might be noted at doses in the range of 25 to 50 rad. The
external symptoms of radiation sickness begin to appear following acute radiation exposures of
about 50 to 100 rad and can include fatigue, anorexia, nausea, and vomiting. More severe
symptoms occur at higher doses and can include death at doses higher than 200 to 300 rad of total
body irradiation, depending on the level of medical treatment received. Information on the effects
of acute radiation exposures on humans was obtained from studies of the survivors of the
Hiroshima and Nagasaki bombings and from studies following a multitude of acute accidental
radiation exposures. Factors to relate the level of acute radiation exposure to health effects exist
but are not applied in this EIS because acute radiation exposures (direct radiation exposure not
including inhalation and ingestion) during a hypothetical accident would be well below 20 rem.

F.7.5 Summary of Uncertainties

As discussed in the preceding portions of this section, the calculations in this EIS are generally
been performed in such a way that the estimates of annual risk provided are unlikely to be
exceeded during either routine naval spent nuclear fuel handling operations or in the event of an
accident. For routine naval spent nuclear fuel handling operations, monitoring of actual operations
combined with projections for future operations provide realistic but conservative source terms,
which, when combined with conservative estimates of the effects of radiation, produce estimates of
risk which are very unlikely to be exceeded. The effects for all alternatives have been calculated
using the same source terms and other factors, so this EIS provides an appropriate means of
comparing potential impacts on human health and the environment.

The analyses of hypothetical accidents provide more opportunities for uncertainty, primarily
because the calculations must be based on sequences of events and models of effects which have
not occurred. In this Appendix, the goal in selecting the hypothetical accidents analyzed is to
evaluate events which would produce effects which would be as severe as or more severe than
any other accidents which might be reasonably foreseeable. The models provide estimates of the
probabilities, source terms, pathways for dispersion and radiation exposure, and the effects on
human health and the environment which are as realistic as possible. In summary, it is judged that
the annual risks presented in this Appendix are believed to be greater than what would actually
occur.

The use of conservative analyses is not a problem or disadvantage in this EIS since all of the
alternatives are evaluated using the same methods and data, allowing a fair comparison of all of
the alternatives on the same basis. Furthermore, even using these conservative analytical
methods, the annual risks for all of the alternatives are small, which greatly reduces the
significance of any uncertainty analysis parameters.

F.8 Updated Modeling Methodology
Many of the accident scenarios included in this EIS were also covered in DOE 1995. In general,

differences between the analysis assumptions used in DOE 1995 and the analysis assumptions
used for this EIS are due primarily to improved knowledge and improved modeling methodology.
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A discussion of these differences is included here to allow a comparison of the results from the
separate documents to the greatest extent possible. The methodology changes include:

The projected amount of naval spent nuclear fuel assemblies stored in the naval spent
nuclear fuel handling water pools has changed since 1995. The most up-to-date estimates
of water pool inventory are used in this analysis.

The types of naval spent nuclear fuel stored in the water pools have changed since 1995.
A more representative naval spent nuclear fuel type is used in this analysis based on the
type of naval spent nuclear fuel that would be handled at NRF during the time period of the
proposed action.

The ICRP recommendations for health effects and radiation effects have been updated
based on more recent scientific and technical knowledge than was available in 1995.

o Conversion factors for health effects based on ICRP Publication 103 (ICRP 2007)
guidance replace the ICRP Publication 60 (ICRP 1991) values for cancer fatalities
used in 1995. The fatal cancer effects calculated in this EIS are a conservative
estimate of cancer fatalities, and the use of this factor to estimate the incidence of
fatal cancer is different from the methodology used in 1995.

o Internal dose conversion factors for inhalation and ingestion of radioactive products
from ICRP Publication 72 (ICRP 1996) and ICRP Publication 68 (ICRP 1994)
replace the ICRP Publication 30 (ICRP 1979) based FGR 11 (EPA 1988) factors
used in 1995.

Doses for six age groups based on ICRP Publication 72 (ICRP 1996) are used to evaluate
the effects to the General Population in this analysis. The ability to calculate dose specific
to different age group for the General Population was unavailable in 1995.

The population of the General Population increased from approximately 116,000 to
approximately 151,000.

The speciation of iodine is adjusted based on more recent experimental and technical
knowledge.

The release mechanism and fraction of corrosion and fission products are adjusted based
on more recent experimental and technical knowledge.

The hypothetical criticality yield is adjusted based on more recent experimental and
technical knowledge.

A revised version of the downwind airborne dose code (RSAC) is used for the airborne
accident analysis. The revised code incorporates the updated ICRP ingestion and
inhalation parameters and contains modifications to the dispersion model.

A revised version of the GENII code is used for routine naval spent nuclear fuel handling
operations analysis. GENII is used for the waterborne accident analysis instead of the
proprietary computer program (WATER RELEASE) used in 1995. The revised GENII code
incorporates the updated ICRP ingestion and inhalation parameters, modification to the
dispersion model, and many expanded modeling capabilities.
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A more realistic method is used for direct radiation calculations using computer capabilities
that were not available in 1995.

The range of accidents presented was revised to focus on the types of operations
conducted at a naval spent nuclear fuel handling facility. DOE 1995 had a broader scope.

Accident probabilities have been revised for consistency with expected production rates.

Accident probability calculations are based on more recent information and calculation
methodology.
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