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ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) prepared this draft environmental impact
statement (EIS) as part of its environmental review of the Holtec International (Holtec) license
application to construct and operate a consolidated interim storage facility (CISF) for spent
nuclear fuel (SNF) and Greater-Than-Class C waste, along with a small quantity of mixed oxide
fuel. The proposed CISF would be located in southeast New Mexico at a site located
approximately halfway between the cities of Carlsbad and Hobbs, New Mexico. This draft EIS
includes the NRC staff's evaluation of the environmental impacts of the proposed action and the
No-Action alternative. The proposed action is the issuance of an NRC license authorizing the
initial phase (Phase 1) of the project to store up to 8,680 metric tons of uranium (MTUs)

[9,568 short tons] in 500 canisters for a license period of 40 years. Holtec plans to
subsequently request amendments to the license to store an additional 500 canisters for each
of 19 expansion phases of the proposed CISF (a total of 20 phases), to be completed over

the course of 20 years, and to expand the proposed facility to eventually store up to

10,000 canisters of SNF.

Holtec’s expansion of the proposed project (i.e., Phases 2-20) is not part of the proposed action
currently pending before the agency. However, as a matter of discretion, the NRC staff
considered these expansion phases in its description of the affected environment and impact
determinations in this draft EIS, where appropriate, when the environmental impacts of the
potential future expansion can be determined so as to conduct a bounded analysis for the
proposed CISF project. For the bounding analysis, the NRC staff assumes the storage of up to
10,000 canisters of SNF.

Based on its environmental review, the preliminary NRC staff recommendation is issuance of a
license to Holtec authorizing the initial phase of the project, unless safety issues mandate
otherwise. The NRC staff based its recommendation on the following:

o the environmental report submitted by Holtec
. the NRC staff's consultation with Federal, State, Tribal, and local government agencies
o the NRC staff’'s independent environmental review

o the NRC staff's consideration of public comments received during the scoping process






TABLE OF CONTENTS

= 15 I Y O iii
LIST OF FIGURES .........ooeeeeeeeeeennnnnnnnnnnnnnnnnnnsnnnnsnsnnsssnssssssssssssssssssssssssssssssssssssssssnsssssnssssnnnnns Xiii
I N 0 i I = I xvii
EXECUTIVE SUMMARY w.......ieiirrriinsssssssssrns s s s s ssssssssssssss s s s ssssssssssssssssssssssssssssssnnnsnssssssssas xXi
ABBREVIATIONS AND ACRONYMS ......coooiiiiiiiiiiiiisiresssssssssssssssssssssssssssssssssssssssssssssssssnsssnssnnnn li
1 INTRODUCTION ... rrrsess s s s s sms s s s s smss s s s s nmas s s s s nmn s s s e smn s s e e nmnsnsssnnnnnn 11
1.1 (222 Tod (o[ {10 o RS PPPPRTTRP 1-1
1.2 Proposed ACHION .....oooiii e 1-1
1.2.1 The NRC Proposed ACtioN ..........ccoiiiiiiiiiiicie e 1-1
1.2.2 U.S. Bureau of Land Management (BLM) Proposed Action................... 1-2
1.3 Purpose and Need for the Proposed ACtion ............covvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiens 1-2
1.3.1 NRC Purpose and Ne€ed...........ccooiiiiiiiiiiiiieee, 1-2
1.3.2 BLM Purpose and Need ..........ccooeiiiiiiiiiii 1-3
1.4 SCOPE OF thE EIS ..o e e 1-3
1.4.1 Public Participation Activities............cccoo e 1-3
1.4.2 lIssues Studied in Detail ... 1-4
1.4.3 Issues Outside the Scope of the EIS ... 1-5
1.4.4 Relationship to the Continued Storage Generic Environmental
Impact Statement (GEIS) and Rule ..., 1-5
1.5 Applicable Regulatory and Statutory Requirements ....................ccc 1-5
1.6 Licensing and Permitting..........oovviiiiiiiiiiiiiiiiiieeei e 1-6
1.6.1 NRC Licensing ProCeSS. .........uuuiiiiiiiiiiiiiiiiiieee et 1-6
1.6.2 Status of Permitting With Other Federal and State Agencies................. 1-6
1.7 CONSUIATION ...t s 1-7
1.7.1 Endangered Species Act of 1973 Consultation.............cccccccoiiiiiiinnnnen. 1-8
1.7.2 National Historic Preservation Act of 1966 Consultation........................ 1-8
1.7.3 Coordination with Other Federal, State, Local, and Tribal
AGENCIES ... 1-9
1.7.3.1  Interactions with Tribal Governments ...........cccccoevvvvvviveeennnee. 1-9
1.7.3.2 Coordination with Federal and State Agencies...................... 1-9
1.7.3.3  Coordination with Localities...............ccceevreerieiiiiriiiiiiiiiiinnnns 1-10
1.8 REFEIENCES ...ttt eeenanees 1-10
2 PROPOSED ACTION AND ALTERNATIVES ...t e e ennnnnnas 21
2.1 ] 1o o 18 e 1o o U 2-1
2.2  Alternatives Considered for Detailed Analysis...........ccccooiiiiiiiiiiiiiiniiiiiiee, 2-1
2.2.1 The Proposed Action (Alternative 1) .........cccccceeiiiiiiiiiiii e, 2-1
2.21.1  Site Location and Description.............ccevveiviiiiiiiiiiiiiiiiiiiiiinnnns 2-2
2.2.1.2 SNF Storage Systems........ccccuiiiiiiiiieiiiieeeeee e 2-4
2.21.3  Facility ConstruCtion ...........ccevvviiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeieieeee 2-6
2.2.1.4 Facility Closure, Decommissioning, and Reclamation ........... 2-9
2.21.5 Useofthe Rail SPUr........coovviiiiiiiiiiiiiiiiiieeeeees 2-9
2.21.6 Emissions and Waste Generation ..............cceevveeiiiiiiiiiininnnnn. 2-9
2.2.1.7  Transportation...........cooiiiiiiiiiicc e 2-15
2.2.2 No-Action (ARernative 2) ..........oooiiiiiiiiiiiiieeei e 2-20
2.3  Alternatives Eliminated from Detailed AnalySis ............coooiiiiiiiiiiiiiiiiiiiiee, 2-20
2.3.1 Storage at a Government-Owned CISF Operated by the U.S.
Department of Energy (DOE) ... 2-20

\



QOWoONOOOPR,WN -

-_—

11

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

2.3.2 Alternative Design or Storage Technologies...........ccccccceeeiiiiiiiiiinenenn. 2-20

2.3.2.1 Dry Cask Storage System Design Alternatives.................... 2-20
2.3.2.2 Hardened Onsite Storage Systems (HOSS)..........ccccceeee. 2-21
2.3.2.3 Hardened Extended-Life Local Monitored Surface
Storage (HELMS).......oeiiiiiiiiee e 2-21
2.3.3 Location AREIrNAtiVe.........cooiiiieeeeeee e 2-22
2.3.4 Facility Layout Alternative...........cccoooiiiiiiiiiiiiieeeee e 2-25
2.4 Comparison of Predicted Environmental Impacts...........ccccoeeeiiiiiiiiiiiiiiiiiieenn, 2-26
25 Preliminary Recommendation ... 2-29
2.6 REFEIENCES ... 2-29
DESCRIPTION OF THE AFFECTED ENVIRONMENT ... 31
3.1 [ (oo 18 o (o o PR 3-1
3.2 =T Lo [ UL RPN 3-1
3.2.1  Land OWNEISHIP .....uuueiiiiiiiii e e e e e e e e e e e e e e e e e e aas 3-2
3.2.2 Land Use ClassifiCation ................uuuiieee e 3-3
3.2.3 Hunting and RecCreation...................uii e 3-5
3.2.4 Mineral Extraction ACIVItIES...........uuuumiic e 3-6
3.2.5 Utilities and Transportation ... 3-9
3.3 TranSPOrtatioN....... oo e 3-10
3.3.1 Regional and Local Transportation Characteristics...............ccccccuunnnee. 3-10
3.3.2 Transportation from Nuclear Power Plants and ISFSIs to a
Permanent REPOSItOry.........ooouiiiiiiiiiiieeee e 3-11
3.4 L€T=Tol[oTe 1A= 1 o RS To ] 5 SRR 3-12
3.4.1 Regional GEOIOGY ......ccccuuiiiiiiiieee et 3-12
3.4.1.1  Physiography ....cooooooiiiii 3-13
3.4.1.2  Structure and Stratigraphy...........cccciiiiiiiii e 3-15
3.4.2  Site GEOIOGY ... eeeiiieiiiiiitte ettt 3-19
343 SOl ceeiieei e 3-21
344 SEISIMUCILY ... e e 3-23
3.4.5 Subsidence and SINKNOIES ...............uuuiiiiiiiiiiiie e 3-27
3.5 Water RESOUICES ... e e e 3-28
3.5.1  Surface Water RESOUICES ..........uuuuuumiiiiiii e 3-28
3.5.1.1  Surface Water Features and Flow....................ccc. 3-28
3.5.1.2 Surface Water Use...........cceoeieiiiiii 3-31
3.5.1.3 Surface Water Quality ..o 3-31
3.5.1.4  Floodplains........ccoooiiiiiiii 3-32
3515  Wetlands......coooviiiiiiiiee e 3-32
3.5.2 Groundwater RESOUICES. .........uuuuumiiiiiiiiiese e a e e 3-32
3.5.2.1 Regional Groundwater Resources..............cccccceeeeeeeeeennnnnnn. 3-32
3.5.2.2 Local Groundwater Resources...........ccccccceeeeeeeeeiiiiiiceeenee, 3-35
3.5.3  GroundwWater USE ..........uuuuumummmiiiiesees s e e e e e e e e e e e e aaaaaaaaaeens 3-38
3.5.3.1 Regional Groundwater Use ..............ccceeeiiiiiiiii, 3-38
3.5.3.2 Local Groundwater Use............cceeeeiiiiiiiiiiiiieeeee 3-39
3.5.4 Groundwater QUAItY ...........cooeiiiiiiiiiiiiiiieee e 3-39
3.5.4.1  Regional Groundwater Quality ............ccccceeeiiiiiiiiiiiieeeeen, 3-39
3.5.4.2 Local Groundwater Quality ............ooooeeeiiiiiii 3-40
3.6 ECOIOQY ... 3-42
3.6.1 Description of Ecoregions and Habitats Found in Eddy and Lea
COUNLY ... e e e e e e ea 3-43
3.6.2 Vegetation of the Proposed Holtec CISF Project .............ccccvviiiininnnnes 3-44

Vi



-_—
QOWoONOOOPR,WN -

AP BRBWOWWWWWWWWWNNDNDNDNNMNNNNDN_2A_2 a2 A A
2, O OWONODOAPAPWN_AODOONOOOAPRPWNLAPOOONOODOPRWN -

42
43
44
45
46
47
48
49
50

3.6.3 Habitats and Traits of Laguna Gatuna.............cccuviieiiiiiiiiniiiiieeeeeen 3-45

3.6.4 Wildlife that Could Occur at the Proposed Holtec CISF Project........... 3-49
3.6.5 Protected Species and Species of Concern..........cccccceeeeiiiiiiiiiieeineennn 3-52
3.7 Meteorology and Air QUAIILY .........eeeiiiiiiiii e 3-56
3.7. 1 MEtEOrOIOY ....eeeeiiiiiiiiiiite et 3-56
3711 Climate ..o 3-56
3.7.1.2  Climate Change .........cooiiuiiiiiiiiiee e 3-58
3.7.2  AIr QUAIILY . ...t a e e e e aaaaaaas 3-60
3.7.2.1 Non-Greenhouse Gases ...........ccccceeeeeeiiiiiiiiiiiieeeeee 3-60
3.7.22 Greenhouse GasesS.........ccceeeeeeeiiiieiii e 3-63
3.8 N[ 7= T 3-63
3.9 Historical and Cultural RESOUICES ..........coooiiiiiiiiiiiieeeeee 3-65
3.9.1  CURUral HiSOIY ... . 3-66
3.9.2 Area of Potential EffeCt............uuuuiiiiccceee e 3-68
3.9.3  Tribal ConSUIAtION ..........uuumiiiii e 3-74
3.10  ViSUAl @NA SCENIC ...coeeeiiiiiiiiiiiiieieeeeeeeeeee e 3-74
X 20t I IS T Tor (o =T o] 1 o o= 3-75
K I I B 1= T Yo | =T o] o 2P UTT PP 3-76
3.11.1.1 Population Distribution in the Socioeconomic ROI............... 3-76
3.11.1.2 Select Population Characteristics in the
SocioeconomiC ROI...........uviiiiiiiiiiiiiiiiiiiieeeee e 3-80
3.11.1.3 Environmental Justice: Minority and Low-Income
Populations .........cooiiiiiiic e 3-83
3.11.2 Employment and INCOME.........coooiiiiiiiiiiiiie e 3-87
311,33 HOUSING et 3-90
X I I o Tor= | 1= o 3-92
3.11.5 COMMUNILY SEIVICES ....uuuuiuiiiiiiiiiii e 3-94
3.12  Public and Occupational Health ...............ooovviiiiiiiiiiiiiiiiiiiiiiiieees 3-95
3.12.1 Sources of Radiation EXPOSUIe ... 3-95
3.12.1.1 Background Radiological Conditions................cceeeeeeeeeeeennn. 3-95
3.12.1.2 Other Sources of Radiation Exposure ..............ccceeeeeeeeeennn.. 3-95
3.12.2 Pathways and ReCEPOrS. ........coouiiiiiiiiiiiiiee e 3-96
3.12.3 Radiation Protection Standards.............cccccooiiiiiiiiiiiiiiiiceeeeeeeeenn 3-97
3.12.4 Sources of Chemical EXPOSUIE ...........uuuuuuiimiiiiiiiiiieieeee e e 3-97
3.12.5 Health StUIES .......uueiiiiiii e 3-97
3.12.5.1 Occupational Health..................ccc 3-97
3.12.5.2 PublicHealth..............oooo 3-98
3.13  Waste Management...... ..ot 3-98
3.13.1 LiQUIA WaASEES.....uuiiiiiiiiii e 3-98
3.13.2 SOlid WASEES ... 3-99
K B B = (= =Y o R 3-100
ENVIRONMENTAL IMPACTS OF CONSTRUCTION, OPERATION, AND
DECOMMISSIONING AND MITIGATIVE ACTIONS ... e e 41
4.1 ] 1o o 18 e { o o U 4-1
4.2 Land UsSe IMPacCES .....ouuuiii i 4-3
4.2.1 Impacts from the Proposed CISF ..........cccooiiiiiiii e, 4-3
4.2.1.1  Construction IMpacts..............ceeeveiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeenennnns 4-3
4.2.1.2 Operations IMpacts ...........cceeviiiiiiiiiiiicieee e, 4-6
4.2.1.3 Decommissioning and Reclamation Impacts.......................... 4-8
4.2.2 No-Action Alternative (Alternative 2)............ooviiiiiiiiiiiiie e 4-8

Vii



-_—
QOWoONOOOPR,WN -

OB BERARPREARPREADLEDRERDRDOWWLWWWWWWWWNNNDNDNDNDNDNNNN_A_YAA A A A
2, 0O OWONOCOPWN_LAOOOONOOODAPRPWN_LO0OONODAPRWN_LPOOONOOOOAPRWN-

4.3

4.4

4.5

4.6

4.7

4.8

4.10

4.1

Transportation IMPAaCES ..........eiiii e 4-9

4.3.1 Impacts from the Proposed CISF ... 4-9
4.3.1.1  Construction IMpacts...............eeeeiiiiiiiiiiiiiiiiiiiiieieeieeinene 4-9
4.3.1.2 Operations IMPactS ...........oeveiiiiiiiiiiiiiiiiiiiiieieieeeieeeeeeeeeenaees 4-11
4.3.1.3 Decommissioning and Reclamation Impacts....................... 4-21

4.3.2 No-Action Alternative............oooooiiiiiiii 4-23

Geology and Soils IMPACLS ..........uuiiiiiiiiiii e 4-24

4.4.1 Impacts from the Proposed CISF ..., 4-24
4411  Construction IMpacts...........ccoevveiiiiiiiii e, 4-24
4.4.1.2 Operations IMpacts ........cccceeevviiiiiiiiiiie e, 4-26
4413 Decommissioning and Reclamation Impacts...................... 4-27

4.4.2 No-Action Alternative............ooooiiiiiiiii 4-28

Water Resources IMpactS.........ccooeiiiiiiiiiiiii e 4-29

4.5.1 Surface Water Impacts..........cooooeeiiiiiiii 4-29
4511 Impacts from the Proposed CISF .............oooviiiiiiiiiiiiiiiiiinnns 4-29
4.5.1.2 No-Action Alternative..............oeeveiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiineens 4-33

4.5.2 Groundwater IMpacts ..........coooeeiiiiiiiii 4-33
4521 Impacts from the Proposed CISF .............oooviiiiiiiiiiiiiiiiiinnns 4-34
4.5.2.2 No-Action Alternative..............oeuveiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieneens 4-39

Ecological IMPaCES .........oouvuiiiii e 4-40

4.6.1 Impacts from the Proposed CISF ..., 4-40
4.6.1.1  Construction IMpacts...............eeeeiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeiieenanns 4-41
4.6.1.2 Operations IMPactS ........ceeuviiiiiiiiiiiiiiiiiiiiiiiieeeeeeeees 4-49
4.6.1.3 Decommissioning and Reclamation Impacts....................... 4-53

4.6.2 No-Action Alternative.............ooooeiiiiiiii 4-55

AIF QUATIEY ...t 4-55

4.7.1 Non-Greenhouse Gas ImMpactS..........cccovvviiiiiiiiiiiec e, 4-55
4.7.1.1 Impacts from the Proposed CISF .............ooovvviiiiiiiiiiiiiiiinnns 4-55
4.7.1.2 No-Action Alternative..............ceeveeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeees 4-60

4.7.2 Greenhouse Gas and Climate Change Impacts..............cccoevvvieeeneeen. 4-61
4.7.21 Impacts from the Proposed CISF ...........cccoovviviiiiiiiiiiiiiiinnns 4-61
4.7.2.2 No-Action Alternative...............eevvvviiiiiiiiiiiiiiiiiiiiieiieeeieeieennnns 4-61

NOISE IMPACES ... oo e e e e 4-61

4.8.1 Impacts from the Proposed CISF ... 4-61
4.8.1.1  Construction IMpacts..............ceueeiiieiiiiiiiiiiiiiieieiieiieeeieeenennnns 4-61
4.8.1.2 Operations IMPactS .........ceuviiiiiiiiiiiiiiiiiiiieiiieieeeeeeees 4-62
4.8.1.3 Decommissioning and Reclamation Impacts....................... 4-63

4.8.2 No-Action Alternative.............ooooeiiiiiiii 4-64

Historical and Cultural Impacts............coiiiiiiiiiec e, 4-64

4.9.1 Impacts from the Proposed CISF ..., 4-64
4.9.1.1  Construction IMpacts..............ceuveiiiiiiiiiiiiiiiiiiiiieieiieeeeeieeenenes 4-64
4.9.1.2 Operations IMPactS ...........oeveiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeaees 4-66
4.9.1.3 Decommissioning and Reclamation Impacts....................... 4-66

4.9.2 No-Action Alternative............oooooiiiiiiii 4-67

Visual and Scenic IMpacts ... 4-67

4.10.1 Impacts from the Proposed CISF ... 4-68
4.10.1.1  Construction IMpacts..............eueeeiiiiiiiiiiiiiiiiiiiiiiieiiieieeeeeaees 4-68
4.10.1.2 Operations IMPactS ..........ceeveviiiiiiiiiiiiiiiiiiieiieiiieeeeeeeeeeeenaees 4-69
4.10.1.3 Decommissioning and Reclamation Impacts....................... 4-69

4.10.2 No-Action Alternative............oooorriiiiiiii 4-70

S0CI0ECONOMIC IMPACES ...t 4-70



-_—
QOWoONOOOPR,WN -

NNMNNMNMNDMNDNMN A A A A A A A A
AP WON_LO0OOONOOOPRWN =

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

4.12

413

414

4.15
4.16

4.11.1 Impacts from the Proposed Facility.............cccoooeeeiii
4.11.1.1 Construction IMpacts...........ccceevvviiiiiii e,
4.11.1.2 Operations IMpacts .........cccceevviiiiiiiiiii e,
4.11.1.3 Decommissioning and Reclamation Impacts.......................

4.11.2 No-Action Alternative.............oooooiiiiiii e

Environmental JUSHICE.........oii i

4.12.1 Impact from the Proposed CISF .............cccoiiiie,
4.12.1.1 Construction IMpacts..............ceuevieiiiiiiiiiiiiiiiieiiieiiieeeeeeieenenes
4.12.1.2 Operations IMpacts .........cccoeevviiiiiiiiiiie e,
4.12.1.3 Decommissioning and Reclamation Impacts.......................

4.12.2 No-Action Alternative.............oooooiiiiiiii

Public and Occupational Health ...,

4.13.1 Impacts from the Proposed Facility.............ccoeeeeiiii
4.13.1.1  Construction IMpacts...............eeeeieiiiiiiiiiiiiiiiieiiiieiieeieieeeennnes
4.13.1.2 Operations IMPactS ...........ceviiiiiiiiiiiiiiiiiiiiiieeeieeeeeeeeeennees
4.13.1.3 Decommissioning and Reclamation Impacts.......................

4.13.2 No-Action Alternative.............ooooiiiiiiii

Waste ManagemeENnt...... ...

4.14.1 Impacts from the Proposed CISF ..........cooiiiiiiiiiiie
4.14.1.1 Construction ImpactsS...........cceevivviiiiiii i,
4.14.1.2 Operations IMPactS ..........coeviiiiiiiiiiiiiiiiiiiiiiieieeieeeeeieeeeeaees
4.14.1.3 Decommissioning and Reclamation Impacts.......................

4.14.2 No-Action Alternative............oooooiiiiiiii 4

oo T =T o £ PSRRI 4

REFEIENCES ... 4

CUMULATIVE IMPACTS ...t s s ssss s s sssss s

5.1

5.2

5.3

5.4

5.5

o] 1o To 18 o3 1o o PSSR
5.1.1 Other Past, Present, and Reasonably Foreseeable Future
ACHIONS ... s
5.1.1.1  Mining and Oil and Gas Development..............cccccuurieennenn.
1.2 Nuclear FaCilitieS............uuuuieiiiiiiiiiiiiiiiiiiiieiiiiieeeeeeeneeeeeeees
1.3 Second CISF ...
1.4  Solar, Wind, and Other Energy Projects..............cccovvvvnnnnnn..
1.5 Housing Development and Urbanization ................ccccceeeeee.
1.6 Recreational ACtiVIties.............euvviiiiiiiiiiiiiiiiiiees
A7 Other Projects ..o
METNOAOIOGY ...
License Renewal and Use of the Continued Storage Generic
Environmental Impact Statement (CS GEIS)..........cccccooeiiiiiiiiiiee.
6= o T 1 LT T
5.2.1  SUMIMAIY ...ttt e e e e e e eeeeas
B = ] 01 1 €= 1 1) o 1S
5.3.1  SUMIMAIY ..t e e e e e e e e e e e e e e aeaeeas
Ge0logy @nd SOIIS.......eeiiiiiieiiii e
5.4 SUMIMAIY ...ttt e e e e e e e eeeeas
Water RESOUICES ... .ot
5.5.1  SUMACE WALE .....eeiiiiiiii e
5.5.1.1  SUMMAIY...ooeiieiie s
5.5.2  GrOUNAWALET .....uuiiiiiiiiii e e e e e e e e e e e e e eas
5521 SUMMArY.....cooiiiiii

oo
RGN
w N



-_—
QOWoONOOOPR,WN -

NNNNDNDNN A AAAaA A A A A A
AP WON_~OCOONOOOPRWN-=-

25
26
27
28
29

30
31
32
33
34

35
36
37
38
39
40
41
42
43
44
45
46
47

5.6 ECOIOQY ... 5-30

B5.6.1  SUMMAIY ...t e e e e e e e e e e e e e aaeeeas 5-32
5.7  AIr QUANILY ..ot nnaaaaae 5-32
5.7.1  Non-Greenhouse Gas EMISSIONS ...........uuuuuummmmmiiiiiiiiiiiiisesseeeeee e 5-32
5.7.1.1  SUMMAIY ..ot 5-33
5.7.2 Greenhouse Gas Emissions and Climate Change..............cccccccuvunnne. 5-34
5.7.2.1 Proposed CISF Greenhouse Gas Emissions...................... 5-34

5.7.2.2  Overlapping Impacts of the Proposed CISF and
Climate Change .........cooiiiiiiiicce e 5-36
5.8 N[0T PP 5-37
5.8.1  SUMMAIY ...t 5-38
59 Historic and Cultural RESOUICES ..o 5-38
5.9.1  SUMMAIY ...t e e e e e e e e e e e e e e e aaeeas 5-39
5,10  Visual @nNd SCENIC ......cccoiiiiiiiiiii et 5-39
5.10.1 SUMIMAIY ...t e e e e e e eeeeas 5-40
ST I IS T Ter (o =t o g To] 1 o o= 5-40
5,111 SUMIMAIY ..t e e e e e e e e e e e e e e e e e aeeeeas 5-42
512  Environmental JUSLICE............ciiiiiiiiiice e 5-43
5.12.1 SUMIMAIY ..ttt a e e e e e e e e e e e e e e e e e e e aeeeeas 5-45
5.13 Public and Occupational Health ..............coooiiiiiiiiiiiiiiiiii e 5-45
5.13.1 SUMIMAIY ... e e ee s 5-46
5.14  Waste Management.........coooiiiiiiiiiiie s 5-46
B5.14.1 SUMIMAIY ...ttt a s e e e e e e e e e e e e e e e e e e e e e e aaeeens 5-49
545 REFEIENCES ....cooiiiei it 5-50
MITIGATIONS ... rre s e s s e s e nns s s s e s ns s s s e mn s s e s e nna s s e rnnnsnsssnnnnnn 6-1
6.1 [ (oo 18 o3 (o o USRI 6-1
6.2 Mitigation Measures HolteC Proposed............cccccoiiiiiiiiiiiiiiiiiiieieeee e 6-2
6.3 Potential Mitigation Measures the NRC Identified ...........ccccccoiiiiiiiins 6-2
6.4 REFEIENCES ... 6-12
ENVIRONMENTAL MEASURES AND MONITORING PROGRAMS................ 71
71 INErOAUCTION ...ttt eeeenennnnes 7-1
7.2 Radiological Monitoring and Reporting..............ceoiiiiiiiiiiiii e 7-1
7.3 Other MONITOMING ... 7-2
7.4 REFEIEINCES ...t e e 7-3

COSTS AND BENEFITS OF THE PROPOSED CISF AND THE NO-ACTION

ALTERNATIVE ... errmesss s s s s s s s s smss s s s s nma s s s s e mnn s s s e nmn s s nnmnnn e enns 8-1
8.1 1] (oo 18 o3 (o o USRS 8-1
8.2 =TS 0T o] (o] o - TSR 8-1
8.3 Costs and Benefits of the Proposed CISF ... 8-2
8.3.1 Environmental Costs and Benefits of the Proposed CISF...................... 8-2
8.3.2 Economic and Other Costs and Benefits of the Proposed CISF ............ 8-3
8.3.2.1 Economic and Other Costs..........cccccceeeiiiiiiiiiiiiicc e, 8-3
8.3.2.2 Economic and Other Benefits............ccoovvviiiiiiiiiiiiiiiiiiiiiiiiins 8-6
8.4 Costs and Benefits of the No-Action Alternative.............cccccooiiiiiiiiiiiiiiiiiieeeen, 8-7
8.4.1 Environmental Costs and Benefits of the No-Action Alternative............. 8-7

8.4.2 Economic and Other Costs and Benefits of the No-Action
AREINALIVE ... 8-7



NO AR WN -

10
11

12
13
14
15

16
17
18
19
20
21
22
23
24

25

8.4.2.1 Economic and Other Costs of the No-Action

Alternative ... 8-7

8.4.2.2 Economic and Other Benefits............coovvvviiiiiiiiiiiiiiiiiiiiiiiiins 8-8

8.5 Comparison of the Proposed CISF to the No-Action Alternative........................ 8-8

8.5.1 Comparison of the Environmental Costs and Benefits........................... 8-8

8.5.2 Comparison of the Economic and Other Costs and Benefits ................. 8-9

8.6 REFEIENCES ...ttt eeeaaaees 8-11

9 SUMMARY OF ENVIRONMENTAL CONSEQUENCES ... 9-1
9.1 Proposed ACHION ..o 9-11

9.2 NO-ACHON AREINALIVE ... e 9-12

9.3 REFEIENCES ...ttt eeanaees 9-12

10 LIST OF PREPARERS ...t s ss s s s ssssssssssss s s s s s s e s s nmnassssss s s s s e nnnns 10-1
10.1  U.S. Nuclear Regulatory Commission Contributors...............cccccceeiiiiiiiiiiinnn. 10-1

10.2 Center for Nuclear Waste Regulatory Analyses (CNWRA®) Contributors........ 10-1

10.3 CNWRA Consultants and Subcontractors................eeeviviiiiiiiiiiiiiiiiiiiiiiiiiiiiieens 10-2

1 DISTRIBUTION LIST ... eerecrirrmes s s s s s s s s s mms s s s smms s s s e mms s s e nmmn s e e 111
11.1  Federal Agency OffiCials ...........ooouiiuiiiiiieie e, 11-1

11.2  Tribal Government OffiCialS............uuiiiiiiiiiiiiiiiiiiii e 11-1

11.3  State Agency OffiCialS .........couiii i 11-3

11.4  Local Agency OffiCIalS.........couuii i 11-3

11.5 Other Organizations and INdiVIAUAIS ...............eueiiiiiiiiiiiiiiiiiiiiieeeeeeeeaees 11-4

12 INDEX ... rrrees s s s e s s e s e s s s s e nn s s s s s nmn s s s e nms s s e s e nnssssernnnsssssnnnnsssssnnnnnn 121
APPENDIX A CONSULTATION CORRESPONDENCE ............ccmireeeecccceneeereeeeenns A-1
APPENDIX B SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE.................. B-1
APPENDIX C COST BENEFIT ... s e s s s s s e e s C-1

Xi






10
11

12
13

14
15
16

17
18

19
20

21
22

23
24

25
26

27
28

29
30

31
32

Figure 2.2-1
Figure 2.2-2
Figure 2.2-3

Figure 2.2-4

Figure 3.2-1

Figure 3.2-2

Figure 3.2-3

Figure 3.2-4

Figure 3.2-5

Figure 3.2-6

Figure 3.2-7

Figure 3.2-8

Figure 3.4-1

Figure 3.4-2

Figure 3.4-3

Figure 3.4-4

LIST OF FIGURES

Proposed Project Location (Source: Holtec, 2019b) ..........uvvvviiiiiiiiniiiiinnnnes 2-3
Aerial View of Full Build-Out (Source: Holtec, 2019b).......ccccooeeiiiiiiiieennenen. 2-4
Proposed Project Building Layout (Source: Holtec, 2019a) ............ccvvvvenneee 2-5

HI-STORM UMAX ISFSI in Partial Cut-Away View (Source: Holtec,
20198) i 2-6

Surface Ownership Within and Surrounding the Proposed CISF
Project Area (Source: BLM, 2012a)........cccuuiiiiiiiiiiiiiiiieeeeee e 3-2

Subsurface Mineral Ownership Within and Surrounding the Proposed
CISF Project Area (Source: BLM, 2012D)........uuuviiimiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiees 3-3

Land Classification Within and Surrounding the Proposed CISF
Project Area (Source: USGS, 2009) ......ccuviiiiiiiiiiiiiiiieiieeiieeeeeeeeeeeeeeeeeeeennnnees 3-4

BLM-Managed Grazing Allotments Showing Allotment Name and
Number Within and Surrounding the Proposed CISF Project Area
(SOUICE: BLM, 2011) et e 3-5

Major Parks and Recreational Areas in the Vicinity of the Proposed
CISF Project Area (Modified from ELEA, 2007)..........uuuuviimiimiiiiiiiiiiiiiiiiiinnns 3-6

Facilities Surrounding the Proposed CISF Project Area (Modified
frOmM ELEA, 2007 ) ..ccieeieeieieeeeee ettt e e e 3-7

Oil and Gas Industry Wells Within and Surrounding the Proposed
CISF Project Area (Source: NMOCD, 2016).........uuuvuermmmrmnennenineeiiienennnnnnnnnns 3-8

Pipelines Within the Land Use Study Area of the Proposed CISF
Project (HolteC, 2019Q).......cco i 3-10

Map of Physiographic Provinces in New Mexico (Source:
Encyclopedia Britannica, 2010) .........coooiiiiiiiiiiiieeeecee e 3-13

Map of Physiographic Features in Southern Lea County and Eastern
Eddy County, New Mexico (Modified from Holtec, 2019a)..........ccccueennee... 3-14

Major Geologic Regions of the Permian Basin of West Texas and
Southeastern New Mexico (Source: Jerina, 2014)........cccoooiiviiiiieeiiieeniennnn, 3-15

Stratigraphy of Permian to Quaternary-Aged Geologic Units in the
Delaware Basin (Source: ELEA, 2007)......ccuuiiaiiiiiiiiiiiiieeee e 3-17

Xiii



—

10
11
12

13
14
15
16

17
18

19
20

21
22

23
24

25
26

27
28

29
30

31
32

33
34

Figure 3.4-5

Figure 3.4-6

Figure 3.4-7

Figure 3.4-8

Figure 3.4-9

Figure 3.4-10

Figure 3.4-11

Figure 3.4-12

Figure 3.5-1

Figure 3.5-2

Figure 3.5-3

Figure 3.5-4

Figure 3.5-5

Figure 3.5-6

Figure 3.6-1

Figure 3.6-2

Figure 3.6-3

Topographic Map of the Proposed CISF Project Area and
Surrounding Area (Source: USGS, 2013)......ccooviiiiiiiiiieeieeeiiee e,

Map of Surface Geology Within and in the Vicinity of the Proposed
CISF Project Area (Modified from ELEA, 2007)........ccooiiiiiiiiiiiiiiieeeeeeeeeennn

Hydrogeologic Cross-Section (Modified from ELEA, 2007)...........cccceeve.....

Soil Survey Map of Proposed CISF Project Area (Source: ELEA,
2007 ) e

Earthquakes in the Region of the Proposed CISF Project Area
(Modified from USGS, 2017) ...eoveieiieiieieeeeiieeeeeeeeeeeeeeeeeeeeeeeeaeaeaesaavssasanannnanes

National Seismic Hazard Map Showing the 10 Percent Probability of
Exceeding a Peak Ground Acceleration (PGA) in 20 Years (Modified
fromM USGS, 20714) et e e e
Quaternary Faults in the Southwestern U.S. (Source: USGS, 2018a) .......
Regional Map of Southeastern New Mexico and West Texas

Showing Locations of Anthropogenic Sinkholes and Satellite Imagery
Study Area Discussed in the Text (Modified from Zhang et al., 2018).........

Map of the Pecos River Drainage Basin (Source: Modified from
USGS, 2018D) ...ttt e e e e e e e e e

Map of Subbasin Drainage Areas in the Vicinity of the Proposed
CISF Project Area (Source: NRCS, 2005).......cccoeiiiiieiiiieeiieeeiciee e

Wetlands Identified by U.S. Fish and Wildlife Services’ National
Wetlands INVENTOIY.........oo i e

Declared Underground Water Basins in Southeastern New Mexico
(Modified from NMOSE, 2005) .......couviiiiiiiiiiiiieiiiiiieeeeeeeieeeeeeeeeeeeeeeeeeeennnneees

Water Wells and Piezometer Locations Within and Surrounding the
Proposed CISF Project Area (Holtec, 2019a) ........ccoeevvviieeiiieiiiiccee e

Groundwater Quality Within and in the Vicinity of the Proposed CISF
Project Area (Modified from ELEA, 2007).......ccooiiiiiiiiiiiieeeeeeeeeeeceee e

Photograph Taken in the South-Central Portion of the ELEA/Holtec
Property Showing Typical Vegetation (Source: B. Werling) .......................

Photograph Taken Along the Proposed Rail Spur showing Western
peppergrass (SoUrce: A. MINOI).........uuuuuiiieiiiiiiiiiiiieieeeeeieeeeeeeeeeeeeeeeeeenananae

Western Edge of Laguna Gatuna in Spring 2018 Showing Salt
Deposits at the Surface (Source: B. Werling) ........ccuvveeeiiieiiiiiiiiiiiieeeeeen

Xiv



—

16
17
18

19
20
21

22
23

24
25

26
27

28
29

30
31

32
33

Figure 3.6-4

Figure 3.6-5

Figure 3.7-1

Figure 3.7-2

Figure 3.11-1

Figure 3.11-2

Figure 3.11-3

Figure 3.11-4

Figure 3.11-5

Figure 3.11-6

Figure 3.11-7

Figure 3.11-8

Figure 3.11-9

Figure 4.6-1

Figure 5.1-1

Photograph of a Laguna Toston Located South of the Proposed Rail

Spur (SoUrce: A. MINOK)....oouiiii i e 3-48

BLM Timing Limitation Stipulation Area for the Lesser Prairie-Chicken

(LPC) and Dunes Sagebrush Lizard (DSL)........cccceeriiiiiiiiiiiiieeeeeeeiiieee, 3-56

Wind Rose from the Lea County Regional Airport for Data Collected

from 1972 to 2017 (lowa State University, 2017).........coovveeiiiiiriieieeen. 3-58

Figure Showing Residences and Other Receptors Around the

Proposed CISF Project Area and Rail Spur (Source: Holtec, 2019a)........ 3-62

USCB Designated Places Within the Socioeconomic Region of

Influence (Source: USCB, 2017) ..oooviiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeees 3-77

Percent of Total Population Change by County Between 2010 and
2017 in the Socioeconomic Region of Influence (Source: Modified

from Economic Profile System, 2019a).........ccoovviiiiiiiiiiiiiiiiiiiiiiiiieiiiiiiiis 3-80

Census County Districts in the Socioeconomic Region of Influence

(Source: Modified from USCB, 2017) ...covvviiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeveeeeeeees 3-81

Block Groups with Potentially Affected Minority Populations Within
80 km [50 mi] of the Proposed CISF Project Area (Source: Modified

Using ArcGIS and Data Collected from USCB, 2017)..........cuuuveeeeerinrnennnnnns 3-85

Block Groups with Potentially Affected Low-Income Populations
Within 80 km [50 mi] of the Proposed Holtec CISF (Source: Modified

using ArcGIS and data collected from USCB, 2017)...........cuuveeeereernnnennnnnns 3-86

Percent of Individuals and Families Below Poverty Level by County

(Source: Modified from Economic Profile System, 2019a)................euueeeee 3-87

Estimated Percent of Vacant Housing in the 2013-2017 Period

(Source: Modified from Economic Profile System, 2019a)......................... 3-90

Median Monthly Mortgage Costs and Gross Rent in the 2013-2017

Period (Source: Modified from Economic Profile System, 2019a).............. 3-91

Housing Costs as a Percent of Household Income in the 2013-2017

Period (Source: Modified from Economic Profile System, 2019a).............. 3-92

Proposed Salt Playas Area of Critical Environmental Concern.

(Source: Modified from BLM, 2018a)..........cuumiiiiiiiiiaiiiiiiieeeeeee e 4-46

Location of Facilities within 80 km [50 mi] of the Proposed CISF
[ o= o: PPN

XV






[

~N O

10
11

12

13
14

15

16
17

18
19
20

21
22

23
24

25
26

27
28
29

30
31

32
33

Table 1.6-1

Table 2.2-1

Table 2.2-2

Table 2.2-3

Table 2.2-4

Table 2.4-1

Table 3.5-1

Table 3.6-1

Table 3.6-2

Table 3.6-3

Table 3.7-1

Table 3.7-2

Table 3.7-3

Table 3.7-4

Table 3.8-1

Table 3.9-1

LIST OF TABLES

Environmental Approvals for the Proposed CISF Project............ccccvvvveveeeeee. 1-7

Estimated Proposed Action (Phase 1) Emission Levels of Various

Pollutants for the Proposed CISF ............oiiiiiiiiiiiiiiiiiiiieiiieiiiiieieeeeeeeeeeeeees 2-10
Estimated Phases 2-20 Emission Levels of Various Pollutants for the
Proposed CISF ... e 2-11
Quantities of Different Types of Waste Generated by the Various

Stages of the Proposed CISF ... 2-12
Summary of Estimated Transportation by Proposed Project Stage,

Phase, and PUIMOSE...........uiiiiiiiiiiiiiiiiiiiiiiiiiiiieie e eeeeeeeeneeeees 2-19
Summary of Impacts for the Proposed CISF Project ...........cccccvvviinninnnnnnns 2-26
Groundwater Quality Data Within and in the Vicinity of the Proposed

CISF PrOJECE ATCa ... 3-42
List of Plants Observed Within the Proposed CISF Project Area................. 3-46

Mammals and Birds Observed at the Proposed CISF Project Area
and Laguna GatuNa......... ... 3-50

Special Status Animal Species That Could Occur Within 0.6 km [1 mi]
of the Proposed CISF Project Area According to the New Mexico
Game and Fish Department .............ooouiiiiiiiiiiiiicce e, 3-54

Temperature and Precipitation Data Collected from 1941 to 2016 at
the Lea County Regional Airport............ceoiiiiiiiiiiiiee e, 3-57

Severe Weather Event Data for Lea and Eddy Counties from 1950
through 20717 ... 3-59

National (NAAQS) and Applicable* State (NMAAQS) Ambient Air
Quality Standards for the Proposed CISF* ..........ccooiiiiiiiiiiiiieeee 3-61

Annual Air Pollutant Emissions in Metric Tons* from the
U.S. Environmental Protection Agency’s 2014 National Emission
Inventory for Eddy and Lea Counties.............ceeeeiiiiiiiiiiiiiieee e 3-62

Noise Abatement Criteria: 1-Hour, A-Weighted Sound Levels in
DeCIDEIS (ABA) ... 3-65

Cultural Resources Documented Within the Direct APE During Class
[T SUIVEYS ...ttt e e e e e e 3-70

XVii



W N

~N O o~

© 0o

10

11
12
13

14
15
16

17

18
19

20
21

22
23

24
25
26

27
28
29

30
31
32

33
34

35

Table 3.11-1

Table 3.11-2

Table 3.11-3

Table 3.11-4

Table 3.11-5

Table 3.11-6

Table 4.3-1

Table 4.3-2

Table 4.11-1

Table 4.11-2

Table 4.12-1

Table 4.13-1

Table 5.1-1

Table 5.3-1

Table 5.7-1

Table 5.7-2

Table 6.3-1

USCB Designated Places in the Socioeconomic Region of Influence......... 3-78

Select Population Characteristics of Counties Within the ROl and the
States of New MexiCO and TeXaS .......uuuuuuummmmiii e 3-82

Select Population Characteristics of Census County Districts Within

thE ROt 3-82
Employment by Industry in ROl in 2001, 2010, and 2016 (Source:

Modified from Economic Profile System, 2019b) ..........ccccceeiiiiiiiiii. 3-88
Average Wages by Industry in the ROI (Source: Modified from

Economic Profile System, 2018)...........uuuiiiiiiiiiiiiiiiiiiiiiiiiiiieee 3-89
2018 Tax Values in the Socioeconomic Region of Influence ...................... 3-93

Comparison of Estimated Population Doses and Health Effects from
Proposed Transportation* of SNF to the Proposed CISF Along a
Representative Route with Non-Project Baseline Cancer...................uueee. 4-15

Comparison of Estimated Population Doses and Health Effects from
the Proposed Transportation of SNF Along a Representative Route
to a Repository with Non-Project Baseline Cancer ...........ccccceeeviiiiiieennnnnenn. 4-20

Impact Definitions to Socioeconomic and Community Resources .............. 4-71

Assumptions for Workforce Characterization During Peak
Employment (Concurrent Construction and Operation Stages) .................. 4-72

Potential Impacts of the Proposed Action on Minority and Low-
Income Populations™ ..........cooiiiiiiiii e 4-83

Estimated Fatal and Non-Fatal Occupational Injuries for the
Proposed CISF Project by Work Activity and Project Phase....................... 4-89

Summary Table of Environmental Impacts of the Proposed Action
(Phase 1), Phases 2-20, and the Cumulative Impact Considering
Al PRASES ... e 5-10

Summary of Available Transportation Risk Assessment Results for

Other Facilities Within an 80-km [50-mi] Radius of the Proposed

CISF PrOJECT. ...ttt 5-21
The Contribution (i.e., Percentage) of the Proposed CISF Estimated

Annual Emissions Compared to the Geographic Scope’s Estimated

Annual EMISSION LEVEIS .......oooiiiii e 5-34

Proposed CISF Greenhouse Gas (GHG) Emission Estimates for
Transporting SNF ... 5-36

Summary of Mitigation Measures Holtec Proposed ..........ccccccoeiviiiiiiiiiiinnnnn. 6-2

XViii



w

~N O o~

© 0o

10
11

Table 6.3-2

Table 8.3-1

Table 8.3-2

Table 8.3-3

Table 8.3-4

Table 8.4-1

Table 8.5-1

Summary of Additional Mitigation Measures the NRC Identified................... 6-8
Examples of the Environmental Costs of the Proposed CISF ....................... 8-2
Summary of the Environmental Benefits of the Proposed CISF.................... 8-3

Estimated Costs for the Proposed CISF for both Phase 1 and Full
Build-out (Phases 1-20).......cooiiiiiiiiiiie e 8-4

Project Years when Activities Occur for the Proposed CISF for both
Phase 1 and Full BUild-0Ut ............ooiiii e 8-5

Estimated Costs for the No-Action Alternative Relevant to the
Proposed CISF for both Phase 1 and Full Build-out*.................ccoevvieen. 8-8

Phase 1 Net Values that Compares the Costs of the Proposed CISF
to the No-Action Alternative. ... 8-10

XiX






N

BN
QUOWoo~NOOUPhW

11
12
13
14
15
16
17

18
19
20
21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37
38
39

40
41
42
43
44
45
46

EXECUTIVE SUMMARY

BACKGROUND

By letter dated March 30, 2017, the U.S. Nuclear Regulatory Commission (NRC) received an
application from Holtec International (Holtec) requesting a license that would authorize Holtec to
construct and operate a consolidated interim storage facility (CISF) for spent nuclear fuel (SNF)
and Greater-Than-Class C (GTCC) waste, along with a small quantity of mixed-oxide fuel,
which are collectively referred to in this document as SNF, and composed primarily of spent
uranium-based fuel (Holtec, 2017). The license application includes an Environmental Report
(ER) (Holtec, 2019a), a Safety Analysis Report (SAR), and other relevant documents (Holtec,
2019b). Holtec prepared the license application in accordance with requirements in Title 10 of
the Code of Federal Regulations (10 CFR) Part 72, Licensing Requirements for the Independent
Storage of Spent Nuclear Fuel, High-Level Radioactive Waste, and Reactor-Related Greater
Than Class C Waste. This environmental impact statement (EIS) was prepared consistent with
NRC’s NEPA-implementing regulations contained in 10 CFR Part 51, “Environmental Protection
Regulations for Domestic Licensing and Related Regulatory Functions” and the NRC staff
guidance in NUREG-1748, “Environmental Review Guidance for Licensing Actions Associated
with NMSS Programs” (NRC, 2003).

The proposed action is the issuance, under the provisions of 10 CFR Part 72, of an NRC license
authorizing the construction and operation of the proposed Holtec CISF in southeastern

New Mexico at a site located approximately halfway between the cities of Carlsbhad and

Hobbs, New Mexico. Holtec requests authorization for the initial phase (Phase 1) of the
proposed project to store 5,000 metric tons of uranium (MTUs) [5,512 short tons] in

500 canisters for a 40-year license period. However, because the capacity of individual
canisters can vary, the 500 canisters proposed in the Holtec license application have the
potential to hold up to 8,680 MTUs [9,568 short tons]. Therefore, the analysis in this EIS and in
the corresponding NRC safety review will analyze the storage of up to 8,680 MTUs [9,568 short
tons] for Phase 1.

Holtec anticipates subsequently requesting amendments to the license to store an additional
5,000 MTUs [5,512 short tons] for each of 19 expansion phases of the proposed CISF to be
completed over the course of 20 years to expand the facility to eventually store up to

10,000 canisters of SNF (Holtec, 2019a,b). Holtec’s expansion of the proposed project

(i.e., Phases 2-20) is not part of the proposed action currently pending before the agency.
However, the NRC staff considered these expansion phases in its description of the affected
environment and impact determination, where appropriate, when the environmental impacts of
the potential future expansion were able to be determined so as to conduct a bounding analysis
for the proposed CISF project. The NRC staff conducted this analysis as a matter of discretion
because Holtec provided the analysis of the environmental impacts of the future anticipated
expansion of the proposed facility as part of its license application (Holtec, 2019a). For the
bounding analysis, the NRC staff assumes the storage of up to 10,000 canisters of SNF.

The NRC identified the U.S. Bureau of Land Management (BLM) as a cooperating agency for
the Holtec CISF environmental review. The transfer of SNF to and from the main rail line to the
proposed CISF would occur using a rail spur. The proposed rail spur would be constructed on
BLM land and require BLM permitting. The Memorandum of Understanding (MOU) between the
NRC and BLM can be found using the Agencywide Documents Access and Management
System (ADAMS) (Accession No. ML18248A133). BLM will be the agency responsible for
issuing the appropriate right-of-way for the rail spur and permitting any other project-related
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actions on BLM land. This EIS will serve to fulfill the National Environmental Policy Act of 1969,
as amended (NEPA) responsibilities of both the NRC and BLM, with both agencies issuing a
separate Record of Decision.

At the request of the State of New Mexico, the New Mexico Environment Department (NMED)
was identified as a cooperating agency having special expertise in surface water and
groundwater resources for the proposed CISF project. The NRC staff coordinated with NMED
staff on water resources for this EIS to describe the affected environment, potential impacts
from the proposed project, cumulative impacts, and any additional mitigation measures. The
NMED does not have any obligations under NEPA related to the proposed project; however,
NMED provided special expertise for water resources in and around the proposed site.

The scope of the EIS includes an evaluation of the radiological and non-radiological
environmental impacts of consolidated interim storage of SNF at the proposed CISF location
and the No-Action alternative, as well as mitigation measures to either reduce or avoid adverse
effects. It also includes the NRC staff's recommendation regarding the proposed action.

PURPOSE AND NEED FOR THE PROPOSED ACTION

The purpose of the proposed Holtec CISF is to provide an option for storing SNF from nuclear
power reactors before a permanent repository is available. SNF would be received from
operating, decommissioning, and decommissioned reactor facilities.

The proposed CISF is needed to provide away-from-reactor SNF storage capacity that would
allow SNF to be transferred from existing reactor sites and stored for the 40-year license term
before a permanent repository is available. Additional away-from-reactor storage capacity is
needed, in particular, to provide the option for away-from-reactor storage so that stored SNF at
decommissioned reactor sites may be removed so the land at these sites is available for other
uses. This definition of purpose and need reflects the Commission’s recognition that, unless
there are findings in the safety review or findings in the NEPA environmental analysis that would
lead the NRC to reject a license application, the NRC has no role in a company’s business
decision to submit a license application to operate a CISF at a particular location.

The BLM purpose and need is to provide direction for managing public lands the BLM
administers in accordance with its mandate under the Federal Land Policy and Management Act
of 1976. The proposed rail spur is needed to efficiently transfer SNF from existing rail lines to
the proposed CISF.

THE PROJECT AREA

The proposed CISF project would be built and operated on approximately 421 hectares (ha)
[1,040 (acres) ac] of land in Lea County, New Mexico (EIS Figure 2.2-1) (Holtec, 2019a). The
storage and operations area, which is a smaller land area within the full property boundary,
would include 134 ha [330 ac] of disturbed land. The proposed project area is approximately
51 kilometers (km) [32 miles (mi)] east of Carlsbad, New Mexico, and 54 km [34 mi] west of
Hobbs, New Mexico. Currently, the proposed project area is privately owned by the Eddy-Lea
Energy Alliance LLC (ELEA); however, Holtec has committed to purchasing the property from
ELEA (Holtec, 2019a,c) if the NRC licenses the proposed facility. The proposed project area is
located 0.84 km [0.52 mi] north of U.S. Highway 62/180, and consists of mostly undeveloped
land used for cattle grazing (Holtec, 2019a).
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Facility Construction, Operations, and Decommissioning and Reclamation

During the construction of the proposed action (Phase 1) of the CISF, Holtec would excavate
multiple areas to accommodate and install the underground portions of the facilities (Holtec,
2019b). For the proposed action (Phase 1), the proposed CISF would be prepared by
excavating a pit that would house the SNF canisters in the vertical ventilated modules (VVMs).
Soil would be excavated for each subsequent phase; however, for the proposed action

(Phase 1) the largest amount of soil would be excavated for construction of the facility buildings
(e.g., security and administration buildings) and associated infrastructure, the access road,
relocating the existing road that currently runs through the proposed project area, construction
of the rail spur, and construction of the parking lot.

During CISF operations, transportation casks containing canisters of SNF would arrive via rail
car. Upon arrival, casks would be surveyed and inspected, moved to a cask transfer building,
transported in a transfer cask to the storage pad area, and installed in the appropriate storage
module at the independent spent fuel storage installation (ISFSI) pad (Holtec 2019a,b). When a
geologic repository becomes available, the SNF stored at the proposed CISF would be removed
and sent to the repository for disposal. Removal of the SNF from the proposed CISF, or
defueling, would involve similar activities to those associated with shipping SNF from nuclear
power plants and ISFSIs and emplacement of SNF at the proposed CISF project and is
considered part of the operations stage of the proposed project.

Decommissioning and reclamation of the proposed facility would include the dismantling of the
proposed facility and rail spur. The decommissioning evaluation in this EIS is based on
currently available information and plans. At the end of the license term of the proposed CISF
project, once the SNF inventory is removed, the facility would be decommissioned such that the
proposed project area and remaining facilities could be released and the license terminated.
Decommissioning activities, in accordance with 10 CFR Part 72 requirements, would include
conducting radiological surveys and decontaminating, if necessary. Holtec has committed to
reclamation of nonradiological-related aspects of the proposed project area (Holtec, 2019a).
Reclamation would include dismantling and removing equipment, materials, buildings, roads,
the rail spur, and other onsite structures; cleaning up areas; waste disposal; controlling erosion;
and restoring and reclaiming disturbed areas. Because decommissioning and reclamation are
likely to take place well into the future, technological changes that could improve the
decommissioning and reclamation processes cannot be predicted. As a result, the NRC
requires that licensees applying to decommission an ISFSI (such as the proposed CISF) submit
a Decommissioning Plan. The requirements for the Final Decommissioning Plan are delineated
in 10 CFR 72.54(d), 72.54(g), and 72.54(i). The NRC staff would undertake a separate
evaluation and NEPA review and prepare an environmental assessment or EIS, as appropriate,
at the time the Decommissioning Plan is submitted to the NRC.

ALTERNATIVES

The NRC environmental review regulations that implement NEPA in 10 CFR Part 51 require the
NRC to consider reasonable alternatives, including the No-Action alternative, to a proposed
action (Phase 1). The alternatives have been established based on the purpose and need for
the proposed project. Under the No-Action alternative, the NRC would not approve the Holtec
license application for the proposed CISF. The No-Action alternative would result in Holtec not
constructing or operating the proposed CISF. As further detailed in EIS Section 2.3, other
alternatives considered at the proposed CISF Project but eliminated from detailed analysis
include storage at a government-owned CISF, alternative design and storage technologies, an
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alternative location, and an alternative facility layout. These alternatives were eliminated from
detailed study because they either would not meet the purpose and need of the proposed
project or would cause greater environmental impacts than the proposed action.

SUMMARY OF ENVIRONMENTAL IMPACTS

This EIS includes the NRC staff analysis that considers and weighs the environmental impacts
from the construction, operations, and decommissioning and reclamation of the proposed CISF
Project and for the No-Action alternative. This EIS also describes mitigation measures for the
reduction or avoidance of potential adverse impacts that (i) the applicant has committed to in its
license application, (ii) would be required under other Federal and State permits or processes,
or (iii) are additional measures the NRC staff identified as having the potential to reduce
environmental impacts, but that the applicant did not commit to in its application.

NUREG-1748 (NRC, 2003) categorizes the significance of potential environmental impacts
as follows:

SMALL: The environmental effects are not detectable or are so minor that they would neither
destabilize nor noticeably alter any important attribute of the resource.

MODERATE: The environmental effects are sufficient to alter noticeably, but not destabilize,
important attributes of the resource.

LARGE: The environmental effects are clearly noticeable and are sufficient to destabilize
important attributes of the resource.

Chapter 4 of the EIS presents a detailed evaluation of the environmental impacts from the
proposed action and the No-Action alternative on resource areas at the proposed CISF. For
each resource area, the NRC staff identifies the significance level during each stage of the
proposed project: construction, operations, and decommissioning and reclamation.

Impacts by Resource Area and CISF Stage
Land Use

Construction: Impacts would be SMALL. Approximately 48.3 ha [119.4 ac] of land disturbance
would occur under the proposed action (Phase 1). The approximately 133.5 ha [330 ac] of land
disturbance for full build-out (Phases 1-20) from the construction stage would be relatively minor
compared to the 421-ha [1,040-ac] proposed project area. For all phases, Holtec has
committed to mitigation measures, such as stabilizing disturbed areas with natural landscaping
and protecting undisturbed areas with silt fencing and straw bales to reduce the impacts of
surface disturbance during construction. Prohibiting grazing within the fenced 114.5-ha [283-ac]
protected area would have a minor impact on local livestock production because there would be
abundant open land available for grazing around the storage and operations area and
surrounding the proposed project area. Likewise, because there would be abundant open land
available around the proposed project area, impacts to recreational activities would be minor.
The proposed CISF may reduce the total amount of potash mining in the region; however, this
impact is minor considering the expansive potash leasing area surrounding the proposed project
area. The proposed CISF will have no impact on oil and gas exploration and development in
the proposed project area because extraction will continue to occur at depths greater than
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930 m [3,050 ft]. Therefore, the NRC staff concludes that the land use impacts during the
construction stage for the proposed action (Phase 1) would be SMALL, and potential impacts for
Phases 2-20 would also be SMALL.

The rail spur would be constructed to connect the proposed CISF project to an industrial railroad
that lies 6.1 km [3.8 mi] to the west. The disturbed land area for the rail spur would be 15.9 ha
[39.4 ac] of BLM-managed land. A site access road would also be constructed across
BLM-managed land from the proposed CISF project southward to U.S. Highway 62/180.
Construction of the rail spur and site access road would require right-of-way approval on
Federal lands from BLM. Due to the small amount of disturbed land, relatively flat terrain,

lack of highway crossing, and joint location of the access road along the rail spur right-of-way,
the NRC and BLM staffs conclude that impacts from construction of the rail spur on land use
would be SMALL.

Operations: Impacts would be SMALL. For the proposed action (Phase 1), there are no
activities that would require additional ground-disturbing activities. Similar to the construction
stage, cattle grazing would be prohibited within the storage and operations area. The primary
changes to land use during the operations stage of the proposed action (Phase 1) would be
land disturbance associated with construction of SNF storage pads and modules for additional
phases, because the applicant intends to operate each phase concurrently with construction of
new phases. Construction of Phases 2-20 would require 85.2 ha [210.6 ac] of land in addition
to the proposed action (Phase 1). To ensure that construction of additional SNF storage pads
would not adversely impact operations, Holtec would maintain an adequate buffer distance
between operational and construction areas (Holtec, 2019a). Furthermore, during operations,
the current primary land use (cattle grazing) would be prohibited on 133.5 ha [330 ac] of land.
Therefore, the NRC staff concludes that land use impacts associated with the operations stage
for the proposed action (Phase 1) and for Phases 2-20 of the proposed CISF project would be
similar to construction and would be SMALL.

Operation of the rail spur would be consistent with the local industrial uses of the land in the
vicinity of the proposed project area, which supports potash mining, oil and gas exploration and
development, and oil and gas service industry facilities, many of which make use of existing rail
lines for materials transportation. Maintenance of the rail spur is anticipated during the
operations stage. This may require use of limited equipment for repairs but is not anticipated to
require land disturbance beyond that experienced during construction of the rail spur. For these
reasons, the NRC and BLM staffs conclude that impacts from operation of the rail spur on land
use would be SMALL.

Decommissioning and Reclamation: Impacts would be SMALL. At the end of decommissioning
and reclamation of the proposed action (Phase 1) and Phases 2-20 (including the rail spur), all
lands would be returned to their preoperational use of livestock grazing (Holtec, 2019a). Any
remaining infrastructure would constitute a small portion of the area returned to pre-project
conditions. Because the land use impacts for decommissioning and reclamation do not exceed
those for construction or operation of the proposed CISF and would decrease as vegetation is
reestablished in reclaimed areas, the NRC staff concludes that the land use impact associated
with the decommissioning and reclamation stage for the proposed action (Phase 1) and for
Phases 2-20 of the proposed CISF project would be SMALL.

Decommissioning and reclamation of the rail spur and associated access road would occur at
the discretion of the land owner (BLM). As part of the rail spur permit application, BLM would
define activities necessary to complete decommissioning per its authority and guidelines.
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Impacts from decommissioning and reclamation would not exceed those associated with
construction of the rail spur; therefore, the NRC and BLM staffs conclude that impacts from
decommissioning and reclamation of the rail spur on land use would be SMALL.

Transportation

Construction: Impacts would be SMALL. During the construction stage of the proposed CISF,
trucks would be used to transport construction supplies and equipment to the proposed project
area. The regional and local transportation infrastructure that would serve the proposed

CISF project would be accessed from U.S. Highway 62/180, which traverses the proposed
project area.

The NRC staff’s construction traffic impact analysis considered the volume of estimated
construction traffic from supply shipments, waste shipments, and workers commuting and
determined the estimated increase in the applicable annual average daily traffic counts on the
roads used to access the proposed project area. The NRC staff estimated that a total of

70 daily construction supply and waste shipments would increase the existing volume of daily
truck traffic on U.S. Highway 62/180 of 2,449 trucks per day by 5.6 percent. Based on this
analysis, the supply and waste shipments for the construction stage of the proposed action
(Phase 1) would have a minor impact on daily traffic on Highway 62/180 near the proposed
CISF project. An estimated peak construction work force of 80 workers would commute to and
from the proposed CISF project construction site using individual passenger vehicles and light
trucks on a daily basis. These workers could account for an increase of 160 vehicles per day
(80 vehicles each way) on U.S. Highway 62/180 during construction. This amounts to an
approximate 5 percent increase in daily car traffic on U.S. Highway 62/180 from the proposed
CISF project construction. Traffic impacts on larger capacity roads that feed U.S. Highway
62/180 would be less than the impacts estimated for U.S. Highway 62/180. Based on this
analysis, the construction stage of the proposed action (Phase 1) would have a minor impact on
the daily U.S. Highway 62/180 traffic near the proposed CISF project site. For the construction
stage of Phases 2-20, buildings and infrastructure would already be constructed, so the same or
a smaller construction worker commuting volume would occur compared to the construction
phase of the proposed action (Phase 1) and would contribute the same or less transportation
impacts. Therefore, the NRC staff concludes that the transportation impacts from the
construction stage of the proposed action (Phase 1) and Phases 2-20 would be SMALL.

Construction of the rail spur would occur during the construction stage of the proposed action
(Phase 1). The workforce required to construct the rail spur was included in the analysis of
commuter impacts to transportation. The additional construction supplies necessary to build the
rail spur would be significantly less than that required for construction of the proposed CISF.
Therefore, the NRC and BLM staffs conclude that the addition of supplies and supply shipments
would be less than those for the construction stage of the proposed action (Phase 1) and would
therefore have a SMALL impact.

Operations: Impacts would be SMALL. During operations of the proposed CISF, Holtec would
continue to use roadways for supply and waste shipments in addition to workforce commuting.
Additionally, Holtec proposes using the national rail network for transportation of SNF from
nuclear power plants and ISFSiIs to the proposed CISF and eventually from the CISF to a
geologic repository, when one becomes available. The operations impacts the NRC staff
evaluated include traffic impacts from shipping equipment, supplies, and produced wastes, and
from workers commuting during CISF operations. Other impacts evaluated included the
radiological and nonradiological health and safety impacts to workers and the public under
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normal and accident conditions from the proposed nationwide rail transportation of SNF to and
from the proposed CISF.

The NRC staff’s traffic impact analysis for the operations stage of the proposed CISF
considered the volume of estimated operations traffic from supply shipments, waste shipments,
and workers commuting, then determined the estimated increase in the applicable annual
average daily traffic counts on the roads used to access the proposed project area. The NRC
staff estimated that 73 waste shipments would occur during operations per year or about

1 shipment every 5 days. The operations workforce would include 40 regular employees and
15 security staff at full build-out commuting daily to and from the proposed CISF project. These
workers could account for an increase of 110 vehicles per day (55 vehicles each way) on

U.S. Highway 62/180 during the operations stage of the proposed action (Phase 1) resulting in
an estimated 3 percent increase in daily car traffic on U.S. Highway 62/180. Based on this
analysis, the operations stage of the proposed action (Phase 1) would have a minor impact on
the daily U.S. Highway 62/180 traffic near the proposed CISF project site. Traffic impacts on
larger capacity roads that feed U.S. Highway 62/180 would be less than the impacts estimated
for U.S. Highway 62/180. During the operations stage of Phases 2-20, construction of
additional phases would occur concurrently with operations; therefore, up to an additional 80
construction workers would be commuting during the same time period. Thus, the total
workforce commuting during operations (combined with construction of next phases) could add
270 vehicles per day (135 vehicles each way) to the existing U.S. Highway 62/180 traffic during
operations, representing an 8 percent increase in daily car traffic on U.S. Highway 62/180.
Based on this information, the NRC staff concludes that supply and waste shipments during the
operation stage of the proposed action (Phase 1) and during Phases 2-20 would not noticeably
contribute to traffic impacts and therefore the impacts would be SMALL.

During operation of any project phase, SNF would be shipped from existing storage sites at
nuclear power plants or ISFSIs to the proposed CISF. These shipments must comply with
applicable NRC and U.S. Department of Transportation (DOT) regulations for the transportation
of radioactive materials in 10 CFR 71 and 73 and 49 CFR 107, 171-180, and 390-397, as
appropriate to the mode of transport. The NRC staff evaluated the radiological and
nonradiological health impacts to workers and the public from this project-specific
transportation, considering both incident-free and accident conditions.

The potential radiological health impacts to workers and the public from incident-free
transportation of SNF to and from the proposed CISF project would occur from exposures to the
radiation emitted from the loaded transportation casks that are within specified regulatory limits.
Radiation doses to workers involved in transportation of SNF would be limited to an annual dose
of 0.05 Sv [5 rem] or less. The estimated occupational health effects estimates for the proposed
action (Phase 1), including fatal cancer, nonfatal cancer, and severe hereditary effects were low
(sufficient to conclude most likely zero). For all phases (full build-out), the estimated number of
occupational health effects is 1.4 (a small fraction of the estimated 440,000 baseline health
effects within the same population). The NRC impact analysis also included estimates of in-
transit, incident-free public doses to residents along the route, to occupants of vehicles sharing
the route, and to residents near SNF transportation stops. All of the estimated public health
effects from the proposed incident-free SNF transportation during the operations stage of the
proposed action (Phase 1) and the operations stage of Phases 2-20 are low (most likely zero).
An estimate of the maximally exposed public individual located 30 m [98 ft] from the rail track
who is exposed to the direct radiation emitted from all 10,000 passing rail shipments of SNF at
full build-out under normal operations resulted in an accumulated dose of 0.06 mSv [6 mrem].
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The NRC staff also evaluated the potential occupational and public health impacts of the
proposed SNF transportation under accident conditions. Based on prior NRC analyses of cask
response to transportation accident conditions, releases of SNF would not be expected from the
proposed SNF shipments under accident conditions. Under accident conditions with no release,
the highest estimated dose consequence to an emergency responder that spends 10 hours at
an accident site at an average distance of 5 m [16 ft] from the cask is 0.92 mSv [92 mrem]. The
NRC staff also evaluated the potential radiological impacts to the public from the proposed SNF
transportation under accident conditions. The accident scenario involves a 10-hour delay in
movement of the cask at the accident scene where members of the public in the surrounding
area {800 m [2,625 ft] in all directions} are exposed to direct radiation from the cask. The
estimated health effects risks were negligible for the proposed action (Phase 1) and for full
build-out.

The nonradiological impacts to workers and the public associated with incident-free SNF
transportation include typical occupational injuries and public traffic fatalities (e.g., accidents at
rail crossings) and fatalities involving individuals trespassing on railroad tracks. For the
proposed action (Phase 1), the NRC staff estimated that there would be 0.18 additional
occupational injuries and 5.2 x 10~* occupational fatalities. For the operations stage of
Phases 2-20, the same estimated annual injuries and fatalities would apply. If all operations
stages for the full build-out were conducted over a 20-year period, the cumulative total
occupational impacts would be 3.6 injuries and 1.0 x 1072 fatalities. The potential impacts to
the public from transportation accidents include an estimated 0.08 fatalities for shipping

500 canisters of SNF from reactors to the proposed CISF. During the operations stage of
Phases 2-20, an additional 500 canisters would be shipped to the proposed CISF per phase
with an estimated number of fatalities equal to the proposed action (Phase 1) estimate, until the
maximum of 10,000 canisters has been shipped. At full build-out, shipping 10,000 canisters
from reactors to the proposed CISF over the duration of the proposed SNF shipping campaign
results in 1.5 public fatalities.

Based on the NRC staff evaluation of the radiological and nonradiological health impacts to
workers and the public from this project-specific transportation, considering both incident-free
and accident conditions, the impact would be SMALL.

Removal of the SNF from the proposed CISF, or defueling, would contribute to additional
transportation impacts that would be similar in nature to the impacts evaluated for shipping SNF
from nuclear power plants and ISFSIs to the proposed CISF project and emplacing the canisters
earlier in the operations stage. These additional shipments of SNF from the CISF to a
repository would involve different routing and shipment distances than from the nuclear power
plants and ISFSiIs to the proposed CISF project. Additional impact analyses were conducted of
the radiological and nonradiological health and safety impacts to workers and the public under
normal and accident conditions from the national rail transportation of SNF from the proposed
CISF project to a repository, based on an approach similar to the approach applied in the
analysis of the SNF shipments to the proposed CISF. All of the estimated radiological health
effects to workers and the public from the proposed SNF transportation under incident-free and
accident conditions are low (likely to be zero). The nonradiological impacts for the repository
shipments would be less than the impacts from the incoming SNF shipments. Therefore, the
NRC staff concludes that the radiological and nonradiological impacts to workers and the public
from SNF transportation from the CISF project to a geological repository during the defueling
activities of the operation stage of the proposed action (Phase 1) and during the defueling
activities of the operations stage of Phases 2-20 would be SMALL.
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The transportation impacts of operating the proposed rail spur would be minor and limited by the
short distance, lack of road crossings, and remote and sparsely populated location of the
proposed rail spur and would not significantly add to the transportation impacts from the CISF
project operations. Therefore, the NRC and BLM staffs conclude that impacts on transportation
from operation of the rail spur during the operation stage of the proposed action (Phase 1) and
during the operation stage of Phases 2-20 would be SMALL.

Decommissioning and Reclamation: Impacts would be SMALL. During the decommissioning
and reclamation stage of the proposed CISF project, the primary transportation impacts would
be traffic impacts from the use of trucks to transport decommissioning and reclamation waste
materials to a disposal facility and from the commuting workforce.

The NRC staff's decommissioning and reclamation traffic impact analysis considered the
volume of estimated traffic from reclamation waste shipments and workers commuting and
determined the estimated increase in the applicable annual average daily traffic counts on the
roads used to access the proposed project area. The NRC staff’s estimated number of annual
reclamation waste shipments was 18,950 or approximately 52 trucks per day, representing an
estimated two percent increase in truck traffic from shipping the nonhazardous reclamation
waste from the proposed action (Phase 1). For any other single phase (Phases 2-20), a shorter
assumed duration of reclamation (1 year) could double this estimated increase in traffic.

At full build-out (Phases 1-20) of the proposed project, the NRC staff estimated that the volume
of nonhazardous demolition waste from reclamation of the proposed CISF would require
approximately 208 trucks per day if shipped over a 10-year reclamation period. This amount of
shipping would result in an estimated annual 8 percent increase in future truck traffic. Based on
this analysis, the nonhazardous reclamation waste shipments during the decommissioning and
reclamation stage of the proposed CISF at full build-out would have a minor impact if the
reclamation occurs over a period greater than 5 years. Additionally, the NRC staff assumes that
a reclamation work force (similar to the construction workforce) of 80 workers would commute to
and from the proposed CISF using individual passenger vehicles and light trucks on a daily
basis for the duration of demolition and removal activities. These workers could account for an
increase of 160 vehicles per day (80 vehicles each way) on U.S. Highway 62/180 during the
decommissioning and reclamation stage. This amounts to a 4 percent increase in the current
daily car traffic on U.S. Highway 62/180. The NRC staff concludes that the transportation
impacts from reclamation waste shipments and commuting workers during the decommissioning
and reclamation stage of the proposed action (Phase 1) and during the decommissioning and
reclamation stage of Phases 2-20 would be SMALL. Impacts to truck traffic would be SMALL
from reclamation of the proposed CISF at full build-out, if the reclamation occurs over a

10-year period.

Decommissioning of the rail spur would consist of dismantling the rail line and hauling the waste
to a licensed facility, if the landowner (BLM) determines not to keep the infrastructure in place.
There would be a small increase in traffic due to workers dismantling the rail line and a limited
amount of materials that would need to be disposed, but the NRC and BLM staffs anticipate the
increase in traffic from these activities to be equal to or less than the traffic increase associated
with construction impacts, and therefore SMALL.

Geology and Soils

Construction: Impacts would be SMALL. Impacts to geology and soils during construction of
the proposed CISF would be limited to soil disturbance, soil erosion, and potential soil
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contamination from leaks and spills of oil and hazardous materials. Holtec would implement
mitigation measures, best management practices (BMPs), National Pollutant Discharge
Elimination System (NPDES) permit requirements, and the Spill Prevention, Control, and
Countermeasure (SPCC) Plan to limit soil loss, avoid soil contamination, and minimize
stormwater runoff impacts. Therefore, the NRC staff concludes that the potential impacts to
geology and soils associated with the construction stage for the proposed action (Phase 1) and
for Phases 2-20 of the proposed CISF project would be SMALL.

Construction of the rail spur would require less soil disturbance and would incur fewer impacts
than construction of the proposed action (Phase 1), and mitigation measures used for the
proposed action (Phase 1) would also be applied. Therefore, the NRC and BLM staffs conclude
that potential impacts to geology and soils resources from construction of the rail spur would

be SMALL.

Operations: Impacts would be SMALL. Operation of the proposed action (Phase 1) and
Phases 2-20 would not be expected to impact underlying bedrock, because storage structures
are passive and designed to robustly contain radiological materials. Holtec would continue to
implement the SPCC Plan to minimize the impacts of potential soil contamination, and
stormwater runoff would continue to be regulated under NPDES permit requirements. Holtec
would implement mitigation measures for stormwater management through its Stormwater
Pollution Prevention Plan (SWPPP). Operation of the proposed CISF project would not be
expected to impact or be impacted by seismic events, subsidence, or sinkhole development.
Criteria would be incorporated into the facility design to prevent damage from seismic events
such as earthquakes. The potential for sinkhole development or subsidence is low because

(i) plugged and abandoned wells within the proposed project area are located outside the
133.5-ha [330-ac] storage and operations area, (ii) the proposed CISF project does not produce
any liquid effluent that could facilitate dissolution, and (iii) no thick sections of soluble rocks are
present at or near the land surface. Therefore, the NRC staff concludes that the impacts to
geology and soils associated with the operations stage for the proposed action (Phase 1) and
for Phases 2-20 of the proposed CISF project would be SMALL and that the potential impacts to
the proposed CISF project from seismic events, subsidence, or sinkhole development would

be SMALL.

Impacts to geology and soils from operation of the rail spur would be minimal because few, if
any, additional geologic resources would be needed beyond those associated with construction
of the rail spur, and mitigation measures would continue to be implemented. Therefore, the
NRC and BLM staff concludes that the potential impacts to geology and soils from operation of
the rail spur would be SMALL.

Decommissioning and Reclamation: Impacts would be SMALL. During decommissioning and
reclamation of the proposed action (Phase 1) and Phases 2-20 (including the rail spur),
contaminated soils would be disposed at approved and licensed waste disposal facilities.
During dismantling of the proposed CISF project, soil disturbance would occur from the use of
heavy equipment, such as bulldozers and graders, to demolish SNF storage facilities, buildings,
and associated infrastructure. This soil disturbance would be limited to areas previously
disturbed during the construction and operations stages. Mitigation measures used to reduce
soil impacts during construction would be applied during decommissioning. After project
facilities and infrastructure are removed, disturbed areas would be regraded with fill from
stockpiles, covered with topsoil, contoured, and reseeded with native vegetation (Holtec,
2019a). Therefore, the NRC staff concludes that the potential impact on geology and soils
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associated with the decommissioning and reclamation stage for the proposed action (Phase 1)
and Phases 2-20 of the proposed CISF project would be SMALL.

Similar to the impacts to geology and soils described for the construction stage, the impacts of
decommissioning and reclamation of the rail spur would be limited to soil disturbance, soil
erosion, and potential soil contamination from leaks and spills of oil and hazardous materials.
Mitigation measures used during construction would also be applied. Therefore, the NRC and
BLM staffs conclude that potential impacts to geology and soils resources from
decommissioning and reclamation of the rail spur would be SMALL.

Surface Waters and Wetlands

Construction: Impacts would be SMALL. During the construction stage of the proposed action
(Phase 1), grading and clearing of the proposed project area for the SNF storage structures, site
access road, security building, administration building, parking lot, concrete batch plant,
laydown area, and associated infrastructure would cause surface disturbance, resulting in soil
erosion and sediment runoff into nearby drainages. Holtec has committed to erosion and
sediment control BMPs (e.g., sediment fences) to minimize any adverse effects, such as
erosion and sedimentation, on surface water resources. Leaks and spills of fuels and lubricants
from construction equipment and stormwater runoff from impervious surfaces resulting from the
proposed facility construction and concrete batch plant installation could impact surface water
quality. Implementation of a SPCC Plan and a SWPPP would minimize the adverse effects of
any leaks or spills of fuels and lubricants. There are no floodplains located within or in the
vicinity of the proposed project area. The topography of the proposed project area slopes gently
northward toward two drainages, one leading to Laguna Plata to the northwest and the other to
Laguna Gatuna to the east. Conditions in playa lakes that could potentially receive surface
runoff from the proposed CISF project (i.e., Laguna Plata and Laguna Gatuna) are not favorable
for the development of aquatic or riparian habitat (Holtec, 2019a). Furthermore, soils and water
(when present) in Laguna Plata and Laguna Gatuna are highly mineralized. Holtec also states
that there are no wetlands within or in the immediate vicinity of the proposed project area.
Holtec may be required to obtain a Section 401 certification from NMED for any discharge to
Waters of the United States (WOTUS), including jurisdictional wetlands.

Because Holtec would (i) implement mitigation measures to control erosion and sedimentation;
(i) develop and comply with a SPCC Plan; (iii) obtain a required NPDES construction permit to
address potential impacts from discharge to surface water and provide mitigation as needed to
maintain water quality standards; and (iv) obtain and comply with Section 401 certifications, if
required, the NRC staff concludes that the potential impacts to surface waters, including
jurisdictional wetlands, during the construction stage for the proposed action (Phase 1) would be
SMALL. As additional phases are added, Holtec would implement BMPs appropriate for each
size increase in the footprint of the proposed facility and would implement storage pad designs
that would adequately direct drainage over impervious surfaces during each phase addition up
to full build-out (Phases 1-20). Therefore, the NRC staff concludes that impacts to surface
water from construction of Phases 2-20 would also be SMALL.

Construction of the rail spur would disturb an additional 15.9 ha [39.4 ac] of BLM-managed land.
The NRC and BLM staffs anticipate that impacts to surface water would be limited to soil
disturbance and soil erosion associated with the land disturbance, as well as potential soil
contamination from leaks and spills of oil and hazardous materials from construction equipment.
Similar to those implemented for construction of the proposed CISF, Holtec would implement
mitigation measures, BMPs, NPDES construction permit requirements, Section 401 certification
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conditions (if required), and spill prevention and cleanup plans, to limit soil loss, avoid soil
contamination, and minimize stormwater runoff impacts. Therefore, the NRC and BLM staffs
conclude that the potential impacts to surface waters and wetlands from the construction of the
rail spur would be SMALL.

Operations: Impacts would be SMALL. For the proposed action (Phase 1) and Phases 2-20
operations stage, the primary impact to surface water would be from runoff, although the
amount of impervious cover would increase for Phases 2-20. The design and construction of
the SNF storage systems and environmental monitoring measures make the potential for a
release of radiological material from the proposed CISF project very low during operations. To
minimize potential impacts to surface water from stormwater runoff, Holtec would (i) implement
mitigation measures to control erosion, stormwater runoff, and sedimentation; (ii) develop and
comply with a SPCC Plan; (iii) obtain a required NPDES permit and, if required, a Section 401
certification to address potential impacts of point-source stormwater discharge to surface water;
and (iv) develop a SWPPP prescribing mitigation, as needed, to maintain water quality
standards. Nearby playa lakes have adequate capacity to accept runoff from severe one-day
storm events, and conditions in these playa lakes are not favorable for development of aquatic
or riparian habitat (Holtec, 2019a). Therefore, the NRC staff concludes that the potential
impacts to surface waters and wetlands during the operations stage of the proposed action
(Phase 1) and Phases 2-20 would be SMALL.

The primary impact to surface water from the rail spur would be potential runoff from disturbed
areas or from leaks or spills from equipment. To minimize any adverse impacts of runoff during
operation of the rail spur, Holtec would implement mitigation measures to control erosion and
sedimentation. The SNF contains no liquid component, and the SNF transportation casks are
sealed to prevent any liquids from contacting the SNF assemblies. Thus, there is no potential
for a liquid pathway from the SNF (such as runoff from the rail spur) to contaminate nearby
surface waters. Therefore, the NRC and BLM staffs conclude that the potential impacts to
surface waters and wetlands during operation of the rail spur would be SMALL.

Decommissioning and Reclamation: Impacts would be SMALL. During the decommissioning
and reclamation stage for the proposed action (Phase 1) and Phases 2-20, Holtec would
implement mitigation measures to control erosion, stormwater runoff, and sedimentation.
Holtec’s required NPDES permit and SWPPP would ensure that stormwater runoff would not
contaminate surface water. In addition, Section 401 certification conditions, if required, would
ensure that proposed CISF activities would not adversely impact New Mexico surface waters,
including jurisdictional wetlands. Therefore, the NRC staff concludes that the potential impacts
to surface waters and wetlands during decommissioning and reclamation for the proposed
action (Phase 1) and Phases 2-20 would be SMALL.

Decommissioning and reclamation of the rail spur would include dismantlement of the rail

spur at the discretion of the land owner (BLM). Decommissioning would be based on an
NRC-approved decommissioning plan, and all decommissioning activities would be carried out
in accordance with 10 CFR Part 72 requirements. Similar to decommissioning and reclamation
of the proposed project at full build-out (Phases 1-20), a Section 401 certification, if required,
would ensure that proposed CISF activities would not adversely impact New Mexico surface
waters, including jurisdictional wetlands. Therefore, the NRC and BLM staff concludes that the
potential impacts to surface waters and wetlands during decommissioning of the rail spur would
be SMALL.
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Groundwater

Construction: Impacts would be SMALL. For the construction stage of the proposed action
(Phase 1), potable water would be supplied by a new water line that is capable of supporting the
water demands of all support buildings and the concrete batch plant. Excavation of site soils
and alluvium for construction of the SNF storage modules is not expected to encounter
groundwater, because groundwater is discontinuous within the proposed project area and occurs
at sufficient depth below the excavation depth, where present. The NPDES construction permit
requirements, Section 401 certification conditions (if required), and implementation of the
required BMPs would protect groundwater quality in shallow aquifers. Specifically, the NPDES
permit requirements would provide controls on the amount of pollutants entering ephemeral
drainages and specify mitigation measures and BMPs to prevent and clean up spills.
Construction of Phases 2-20 requires less water than construction of the proposed action
(Phase 1) because all facilities and infrastructure for the proposed CISF project would already
have been built. In addition to consumptive use for construction, concurrent operations
consume a small amount of water. Therefore, the NRC staff concludes that the impacts to
groundwater during the construction stage of the proposed action (Phase 1) and Phases 2-20
would be SMALL.

Potable water for the construction of the rail spur would be supplied by an existing water
pipeline or by a new water line, both of which would be capable of meeting the expected peak
water demands. Additionally, the rail spur construction is not anticipated to encounter
groundwater and construction of the rail spur would be under similar permit restrictions as the
construction of the proposed action (Phase 1). Therefore, the NRC and BLM staffs conclude
that the impacts to groundwater resources from the construction of the rail spur would

be SMALL.

Operations: Impacts would be SMALL. For the proposed action (Phase 1) and Phases 2-20
operations stage, because of (i) the design and construction of the SNF storage systems, (ii) the
SNF being composed of dry material, and (iii) geohydrologic conditions and the depth of
groundwater at the proposed site, potential radiological contamination of groundwater is unlikely
during operations. NPDES industrial stormwater permit requirements, Section 401 certification
conditions (if required), and implementation of BMPs would protect groundwater quality in
shallow aquifers. Specifically, the NPDES permit requirements and Section 401 certification
conditions (if required) provide controls on the amount of pollutants entering ephemeral
drainages and specify mitigation measures and BMPs to prevent and clean up spills. Therefore,
the NRC staff concludes that the impacts to groundwater during the operation of the proposed
action (Phase 1) and Phases 2-20 would be SMALL.

For the rail spur, infiltration of stormwater runoff and leaks and spills of fuels and lubricants
during operations can potentially affect the groundwater quality of near-surface aquifers.
Holtec’s required NPDES industrial stormwater permit and Section 401 certification (if required)
would set limits on the amounts of pollutants entering ephemeral drainages that may be in
hydraulic communication with near-surface aquifers. Therefore, impacts from the operations
stage of the rail spur are bound by the impacts of the construction stage; thus, the NRC and
BLM staffs conclude that the impacts to groundwater during the operations stage for the rail
spur would be SMALL.

Decommissioning and reclamation: Impacts would be SMALL. During decommissioning and
reclamation of the proposed action (Phase 1) and Phases 2-20, infiltration of stormwater runoff
and leaks and spills of fuels and lubricants could potentially affect the groundwater quality of
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near-surface aquifers. Holtec’s required NPDES industrial stormwater permit and Section 401
certification, if required, would set limits on the amounts of pollutants entering ephemeral
drainages that may be in hydraulic communication with alluvial aquifers at the site. Holtec also
committed to developing and implementing a SPCC Plan to minimize and prevent spills. The
NPDES permit, SWPPP, and, if required, Section 401 certification, would specify additional
mitigation measures and BMPs to prevent and clean up spills. Therefore, the NRC staff
concludes that the potential impacts to groundwater during the decommissioning stage for the
proposed action (Phase 1) and Phases 2-20 would be SMALL.

Dismantling of the rail spur may occur at the discretion of the land owner (BLM) and would

be based on an NRC-approved decommissioning plan and BLM requirements. All
decommissioning activities would be carried out in accordance with 10 CFR Part 72
requirements. These activities would have groundwater impacts similar in scale to the
construction stage. Therefore, the NRC and BLM staffs conclude that the potential impacts to
groundwater during decommissioning of the rail spur would be SMALL.

Ecological Resources

Construction: Impacts would be SMALL to MODERATE. During the construction stage of the
proposed action (Phase 1) and Phases 2-20, to mitigate impacts to vegetation disturbance
during construction of subsequent phases, Holtec proposes to minimize the construction
footprint, to the extent practicable. However, because of changes to the ecosystem function of
the vegetative communities, the NRC staff concludes that impacts to vegetation from the
proposed action (Phase 1) for construction could alter noticeably, but not destabilize, the
vegetative communities at the proposed CISF project, resulting in a MODERATE impact.

Holtec also proposes to use mitigation measures for soil stabilization and sediment control, such
as stabilizing disturbed areas with native grass species, pavement, and crushed stone to control
erosion; stabilizing disturbed areas with natural and low-water maintenance landscaping; and
protecting undisturbed areas with silt fencing and straw bales, as appropriate. The U.S. Fish
and Wildlife Service did not identify any Federally listed threatened or endangered plant or
animal species, candidate species, or proposed species that are known to potentially occur at
the proposed CISF project area or that the proposed CISF project may affect. Additionally,
conditions in Laguna Plata and Laguna Gatuna are not favorable for the development of aquatic
or riparian habitat. For all phases, Holtec would continue to monitor for and repair leaks and
spills of oil and hazardous material from operating equipment, minimize fugitive dust, and
conduct most construction activities during daylight hours (Holtec, 2019a). For construction of
each individual subsequent phase, because (i) a smaller amount of land would be disturbed,

(i) fewer vehicles and workers would access the proposed project area, and (iii) Holtec has
committed to mitigation measures, the potential impacts on wildlife and vegetation would be
similar during the construction of individual Phases 2-20 as those for the proposed action
(Phase 1). The combined area of disturbance from the construction of full build-out

(Phases 1-20) would be approximately 133.5 ha [330 ac] of land. Because construction would
occur over a number of years, and there would be abundant habitat available around the
proposed facility to support the gradual movement of wildlife, and because the CISF would have
no effect on Federally listed threatened or endangered species, the NRC staff concludes that
overall ecological impacts during the construction stage for full build-out (Phases 1-20) would be
SMALL to MODERATE.

Because of the smaller land area, construction of a rail spur would include similar or fewer

potential impacts on ecological resources (e.g., vegetation removal, wildlife displacement and
disturbances) than for the construction of the proposed action (Phase 1). Because the land
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area is smaller and the NRC and BLM staffs assume that the same mitigation measures Holtec
has committed to use for the proposed action (Phase 1) construction (e.g., soil stabilization and
sediment control, use of native grass species to stabilize the ground surface, and use of
pavement and stone to control erosion) would also be used for the rail spur area, the NRC and
BLM staffs conclude that the potential impacts to ecological resources from construction of the
rail spur would be SMALL.

Operations: Impacts would be SMALL. For the operations stage of the proposed action
(Phase 1), fewer effects to vegetative and wildlife communities would occur compared to the
construction stage because the only planned land disturbance during the operations stage
would be for movement of fences to support staggered construction of storage pads in later
phases. The operations stage would continue to alter noticeably, but not destabilize, the
vegetative communities within the proposed project area. Land available for ecological
resources would be committed for use by the proposed CISF project for the license term

(i.e., 40 years). No noxious weeds have been identified at the proposed storage and operations
area; however, invasive plant species and noxious weeds may invade disturbed areas during
the operations stage, but Holtec would control weeds with appropriate spraying techniques
(Holtec, 2019a). Additionally, material spills from transportation vehicles, maintenance
equipment, and gasoline and diesel storage tanks could also occur during the operations stage,
which could kill or damage vegetation or wildlife exposed to the spilled material. However, such
spills are anticipated to be few, based on permit requirements and mitigation measures that
would continue to be implemented. Holtec would continue the mitigation measures
implemented during the construction stage to limit potential effects on wildlife during the
proposed action (Phase 1) and Phases 2-20 operations stage. For example, Holtec stated that
security lighting for all ground-level facilities and equipment would be down-shielded to keep
light within the boundaries of the proposed CISF project during the operations stage, helping to
minimize the potential for impacts (Holtec, 2019a). Because conditions in Laguna Plata and
Laguna Gatuna are not favorable for the development of aquatic or riparian habitat and Holtec
has committed to implement stormwater management practices, the impacts to aquatic systems
would be limited, and Holtec would implement measures to limit impacts to downstream
environments. Effective wildlife management practices and additional surveys of the proposed
CISF project would identify the potential for long-term nesting, and mitigation would prevent
permanent nesting and lengthy stay times of wildlife that may potentially attempt to reside at the
proposed CISF project. Thus, the potential impacts to vegetation and wildlife during operation
of the proposed action (Phase 1) and for Phases 2-20 for the proposed CISF project would

be SMALL.

For the rail spur, the primary impact to ecological resources would be from habitat
fragmentation, the potential for the establishment of invasive weeds along the disturbed edges
of the rail spur, and from the noise and vibrations of the trains. Lights on the trains at night
could also disturb wildlife along the rail spur, and direct animal mortalities could also occur.
Land within 3.2 km [2 mi] of the proposed rail spur has already been developed with several
transportation corridors that oil and gas companies use on a regular basis; therefore, the NRC
staff anticipates that the potential impacts from operation of the rail spur would not alter the use
of habitats near the rail spur or isolate sensitive wildlife species in the area. Holtec would be
required to comply with other applicable Federal laws, the NPDES, and would follow mitigation
measures that BLM requires to limit potential effects on wildlife. Therefore, the NRC and BLM
staffs conclude that the potential impacts from operation of the rail spur to ecological resources
would be SMALL.

XXXV



O©CoONOOTPRWN -

23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

39
40
41
42
43
44

45
46

Decommissioning and Reclamation: Impacts would be SMALL to MODERATE. Replanting the
disturbed areas with native species after completion of the decommissioning and reclamation
activities would restore the site to a condition similar to the preconstruction condition. Impacts
on vegetation during decommissioning and reclamation of the proposed CISF project would
include removal of existing vegetation from the area required for equipment laydown and
disassembly. However, the area disturbed would be bounded by the construction stage
activities. While vegetation becomes established, potential impacts to surface-water runoff
receptors, including Laguna Gatuna and Laguna Plata, would be limited because of Holtec’s
commitment to implement stormwater management practices. As is the case during operations,
the playas are not expected to support permanent aquatic communities, because they do not
permanently hold sufficiently deep water and maintain the quality of water needed to support
aquatic species. Thus, there would not be aquatic communities present to impact

during decommissioning. The NRC staff concludes that the impact on ecological resources
from decommissioning and reclamation of the proposed action (Phase 1) and Phases 2-20
would be MODERATE until vegetation is reestablished in reseeded areas and then would be
SMALL thereafter.

Dismantling the rail spur would have impacts on ecology similar in nature and scale to those
impacts experienced during construction of the rail spur (e.g., vegetation removal, wildlife
displacement and disturbances). The establishment of mature, native plant communities may
require decades. However, because of the relatively small disturbed area of the rail spur and
because Holtec commits to reseed all disturbed areas, the NRC and BLM staff conclude that
ecological impacts on the rail spur area from decommissioning would be SMALL.

Air Quality

Construction: Impacts would be SMALL. The proposed action (Phase 1) construction consists
of building the storage modules and pad for 500 SNF canisters and the associated infrastructure
for the CISF (e.g., the site access road, cask transfer building, security building, administration
building, and parking lot). These activities primarily generate combustion emissions from mobile
sources as well as fugitive dust from clearing and grading of the land, and vehicle movement
over unpaved roads. The proposed action (Phase 1) peak-year emission levels for all of the
pollutants are below the New Mexico “no permit required thresholds” except for particulate
matter PM1o, which is about 1.7 times this threshold. The NRC staff concludes that pollutants
with emission levels below this New Mexico “no permit required threshold” would have minor
impacts. For the one pollutant that is above the threshold, PM1o, the distance between the
proposed CISF emission sources and these receptors, along with the nature of the PMjo,
reduces the potential for impacts. Pollutants disperse as distance from the source increases,
and PMy settles out of the air quickly. Therefore, the NRC staff concludes that the potential
impacts to air quality from peak-year emission levels from the proposed action (Phase 1) and
Phases 2-20 would be SMALL.

Construction of the rail spur is included as part of the proposed action (Phase 1) construction
stage. Rail spur construction emissions compose only a portion of the total proposed action
(Phase 1) construction emissions. The NRC and BLM staffs anticipate the rail spur construction
emission levels to be below the New Mexico thresholds. The NRC and BLM staffs conclude
that the potential impacts to air quality during the rail spur construction would be SMALL
because the of the low emission levels.

Operations: Impacts would be SMALL. For the proposed action (Phase 1) and full build-out
(Phases 1-20) operations stage, the primary activity is receiving and loading SNF into modules.
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Combustion emissions from equipment used to conduct this activity are the main contributors to
air quality impacts. Impacts during the operations stage are either the same as or bounded by
those for the peak-year impact assessment and therefore SMALL for the proposed action
(Phase 1) and Phases 2-20.

During the operations stage, transportation of SNF on the rail spur occurs intermittently over the
8.9 km [5.5 mi] length of the rail spur rather than continuously generating emissions from a
specific stationary location, such as operation of the CISF. Because of the intermittent and
widespread nature of these emissions, the NRC and BLM staffs conclude that the potential
impacts to air quality during rail spur operations would be SMALL.

Decommissioning and Reclamation: Impacts would be SMALL. The NRC staff anticipates that
decommissioning and reclamation activities would generate combustion emissions from mobile
sources associated with equipment and transportation. However, the levels would be much less
than those of the peak-year emissions and, taking into account air quality and proximity of
emission sources to receptors, the impacts would also be the same. The NRC staff concludes
that the potential impacts to air quality from the decommissioning and reclamation stage for the
proposed action (Phase 1) and Phases 2-20 would be SMALL. Similarly, for the rail spur, the
decommissioning and reclamation activities would generate combustion emissions and have
similar air quality impacts as well as proximity to receptors. Therefore, the NRC and BLM staffs
conclude that the potential impacts to air quality from decommissioning and reclamation of the
rail spur for the proposed action (Phase 1) and Phases 2-20 would be SMALL.

Noise

Construction: Impacts would be SMALL. For the proposed action (Phase 1) and Phases 2-20,
some increased traffic associated with construction activities (e.g., building infrastructure) could
increase noise levels. However, the proposed project area is undeveloped, and land in the area
is currently used for mineral extraction and grazing with a number of transportation activities
already occurring, particularly associated with oil and gas development. Additionally, there are
no sensitive noise receptors located within the proposed project area (Holtec, 2019a). The
nearest resident is located approximately 2.4 km [1.5 mi] away and due to the dissipation of
sound with increasing distance, the current vehicular traffic rates, and that construction activities
would occur predominantly during the day, the NRC staff concludes that noise impacts from the
proposed action (Phase 1) and Phases 2-20 construction stage would be SMALL.

Noise impacts associated with the construction of the rail spur and associated infrastructure
would include similar construction activities to those described for the construction of the
proposed facility and associated infrastructure, but on a smaller scale. Therefore, the NRC and
BLM staffs conclude that overall noise impacts during the construction stage of the rail spur
would be SMALL.

Operations: Impacts would be SMALL. For both the proposed action (Phase 1) and

Phases 2-20, noise from the operation of the proposed CISF project would be primarily
generated from the delivery of casks (train or truck); operation of cranes and other loading
equipment; and site vehicles (e.g., commuter vehicles or supply movements). In addition, noise
point sources would include rooftop fans, air conditioners, transformers, and other equipment
associated with the site infrastructure buildings. Once storage modules in each phase are fully
loaded, operation noise at the storage pads is very limited because it is a passive system.
Thus, the noise impacts associated with the operations stage are anticipated to be less than
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those from the construction stage. Therefore, the NRC staff concludes that the noise impacts
from operation of the proposed action (Phase 1) and Phases 2-20 would be SMALL.

During the operations stage of all phases of the CISF, use of the rail spur would generate noise
from trains operating on the spur, but these noise levels are not anticipated to exceed those
generated during the construction stage of the rail spur and the proposed CISF. Therefore, the
NRC and BLM staffs conclude that overall noise impacts during the operations stage for the rail
spur would be SMALL.

Decommissioning and Reclamation: Impacts would be SMALL. Noise sources (e.g., heavy
equipment and trucks) and impacts would be similar to those associated with the construction
stage; therefore, the NRC staff concludes that the noise impacts from the decommissioning
stage for the proposed action (Phase 1) and Phases 2-20 would be SMALL. Noise sources and
levels associated with the dismantling of the rail spur would be similar to those incurred during
the construction stage of the rail spur; therefore, the NRC and BLM staffs conclude that the
noise impacts from dismantling the rail spur would be SMALL.

Historic and Cultural Resources

Construction: Impacts would be SMALL. The construction of the proposed action (Phase 1)
would include multiple areas where excavation would be required to accommodate and install
the underground facilities.

Several surveys have been conducted over the proposed project area to investigate potential
historic and cultural resources. One historic resource was identified within the area of potential
effect (APE) for the proposed action (Phase 1) construction stage and is a segment of earthen
and caliche gravel two-track road. The road dates between 1920 and 1954, and artifacts
located near the road included bottle glass, car parts, an insulator fragment, metal cans,
tobacco tins, metal fragments, and a 1954 New Mexico license plate. However, the proposed
project would not disturb the site, nor was it recommended as eligible for National Register of
Historic Places (NRHP), and the NRC has determined that the resource does not constitute a
historic property under the National Historic Preservation Act (NHPA). A prior survey also
identified one archaeological site (Site LA 187010) immediately inside the proposed project
property boundary where the rail spur crosses onto the privately-owned land of the proposed
project area. The current APE intersects with this archaeological site, which had previously
been described as a small prehistoric camp of unknown temporal affiliation with a diffuse scatter
of lithic artifacts and burned caliche. However, on February 4, 2020, the NRC staff, the NRC’s
archeological contractor, Tribal representatives, and Holtec’s archeological contractor visited the
proposed project area to inspect and assess the sites identified in the Class lll survey. During
the site visit, NRC and Holtec staffs and Tribal representatives noted that Site LA 187010
consisted only of two surface finds and a presumed thermal feature, most likely a hearth. The
only evidence of the thermal feature that could be identified during the site visit were
approximately six pieces of thermally altered stone. No sign of burned caliche or ash was
visible. The involved staffs and Tribal representatives noted that such a light scatter of artifacts,
without an associated datable feature, would not meet BLM criteria for definition as an
archaeological site, and could be more accurately recorded as an isolated manifestation (IM).
Therefore, the consensus among all parties in attendance at the site visit was that Site

LA 187010 should not be recommended eligible for listing on the NRHP. The NRC staff has
requested that Holtec conduct additional fieldwork to document the current condition of Site

LA 187010 and amend the Class lll report and site files to note the site recommendation change
of Site LA 187010. The updated Class Il report, along with the NRC staff recommendations,
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will be submitted to the New Mexico State Historic Preservation Office (NM SHPO) for
concurrence prior to finalization of this EIS. Because a historic resource will not be
recommended eligible for listing on the NRHP, the NRC staff concludes that cultural and historic
resources would not be impacted from construction of the proposed action (Phase 1), and
impacts would be SMALL. While consultation under NHPA Section 106 is ongoing, the NRC
staff’s preliminary conclusion is that no historic properties would be affect by construction
activities.

Construction of Phases 2-20 would disturb additional land. Within the protected (i.e., fenced)
area, Holtec estimates that construction of the concrete pads for all 20 phases (i.e., full
build-out), would disturb approximately 44.5 ha [110 ac] of land. In addition to the two historic
sites identified for the proposed action (Phase 1) construction, 17 isolated occurrences are
located within the direct APE for Phases 2-20 of the proposed CISF; however, isolated
occurrences do not constitute archaeological sites, and, therefore, do not constitute historic
properties. Because no historic or cultural resources have been identified in the direct APE that
the construction of the proposed Phases 2-20 could disturb, the NRC staff’'s conclusion, pending
completion of ongoing consultation, is that construction of Phases 2-20 would not affect historic
properties, and impacts to historic and cultural resources would be SMALL.

Construction of the proposed action (Phase 1) would include ground disturbance over 15.9 ha
[39.4 ac] for a rail spur to connect the proposed project area to the main rail line, which is
approximately 6.1 km [3.8 mi] west of the proposed project area, with a length of 8 km [5 mi].
Because no historic or cultural resources were identified within the direct APE for the rail spur,
the NRC and BLM staffs conclude that the construction of the rail spur would not affect historic
properties, and impacts to historic and cultural resources would be SMALL.

Operations: Impacts would be SMALL. During operations of the proposed action (Phase 1)
and Phases 2-20, no new ground disturbance is anticipated beyond that associated with
maintenance and traffic around the facility. Because no historic or cultural resources have been
identified in the direct APE and operations would not disturb additional land, the NRC staff
concludes that the operation of the proposed facility for the proposed action (Phase 1) and
Phases 2-20 would result in a SMALL impact on historic and cultural resources.

No additional ground-disturbing activities would occur, and no historic or cultural resources are
present within the APE of the rail spur that would be located on BLM-managed land, therefore
the NRC and BLM staffs conclude that operation of the rail spur on BLM land would result in a
SMALL impact on historic and cultural resources. While consultation under NHPA Section 106
is ongoing, the NRC staff’s preliminary conclusion is that no historic properties would be
affected by operations activities.

Decommissioning and Reclamation: Impacts would be SMALL. Decommissioning and
reclamation could result in the dismantling and removal of the proposed CISF and the rail spur.
The total land disturbed for decommissioning and reclamation would not be greater than

that disturbed during the construction stage, therefore the NRC staff concludes that
decommissioning and reclamation of the proposed facility for the proposed action (Phase 1) and
Phases 2-20 would have a SMALL impact on historic and cultural resources.

No historic or cultural resources that constitute historic properties are present within the direct
APE for the rail spur on BLM-managed land; therefore, no historic and cultural impacts would
result from decommissioning and reclamation of those areas. The NRC and BLM staffs
conclude that decommissioning and reclamation of the rail spur would result in a SMALL impact
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on historic and cultural resources. While consultation under NHPA Section 106 is ongoing, the
NRC staff’s preliminary conclusion is that no historic properties would be affected by
decommissioning and reclamation activities.

Visual and Scenic Resources

Construction: Impacts would be SMALL. As part of the proposed action (Phase 1), the most
visible structure constructed would be the cask transfer building, which would be approximately
18 m [60 ft] high. Because of the relative flatness of the proposed CISF project area, the
structure may be observable from nearby highways and properties. For the remaining
structures associated with the proposed CISF project, visibility would be restricted to east and
west traffic on U.S. Highway 62/180. The proposed CISF project structures would not be visible
to any city or township with an identifiable population center. Other than the support buildings
(including the cask transfer building), the proposed facility is predominantly subgrade, meaning
the maijority of the storage structure would be below ground surface. Although the proposed
CISF project would alter the natural state of the landscape, the NRC concludes that due to the
absence of regional or local high quality scenic views in the area, lack of a unique or sensitive
viewshed, the subgrade design of the facility, the remote locale, and planned dust suppression
mitigation, the impact to visual and scenic resources from the proposed action (Phase 1) and
Phases 2-20 would result in a SMALL impact.

The rail spur is expected to be at or very near ground surface level and less visible than the
other structures associated with the proposed CISF project. Therefore, NRC and BLM staffs
conclude that visual and scenic resource impacts from the construction of the rail spur would
also be SMALL.

Operations: Impacts would be SMALL. For both the proposed action (Phase 1) and
Phases 2-20, the facilities built during the construction stage (particularly the cask transfer
building) would continue to impact the visual and scenic resources. However, the use of
security lights at the proposed CISF project would create visual impacts at night because of
the contrast with the darkness of the surrounding landscape. Holtec has committed to
down-shielding all security lighting for all ground-level facilities and equipment to keep light
within the proposed project area to help minimize the potential impacts (Holtec, 2019a).
Because buildings associated with the proposed CISF project would have already been
constructed, the storage of SNF would be primarily subgrade, and lighting associated with
security would be mitigated to minimize impacts, the NRC staff concludes that the visual and
scenic resource impacts from the operations stage of the proposed action (Phase 1) and
Phases 2-20 would be SMALL.

The operation of the rail spur would result in minimal impacts associated with rail shipments of
SNF to and from the proposed CISF project and any associated vehicle traffic along the access
road from rail maintenance. The presence of trains on the rail spur would create a temporary
visual impact that is consistent with normal train operations, which already occurs in the area on
the existing main rail line. Therefore, the NRC and BLM staffs conclude that the impact to visual
and scenic resources for the operations stage of the rail spur would be SMALL.

Decommissioning and Reclamation: Impacts would be SMALL. Decommissioning and
reclamation activities would be similar to those occurring during the construction stage;
therefore, the NRC staff concludes that impacts to visual and scenic resources from
decommissioning the proposed action (Phase 1) or Phases 2-20 (including at full build-out)
would be SMALL.
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Dismantling of the rail spur would include similar activities and impacts as those associated with
construction of the rail spur. Therefore, the NRC and BLM staffs conclude that visual and
scenic resource impacts from the decommissioning of the rail spur would be SMALL.

Socioeconomics

Construction: Impacts would be SMALL to MODERATE and beneficial. The NRC staff
anticipates that economic impacts could be experienced throughout the 80-km [50-mi] region
of influence (ROI) surrounding the proposed project area as a result of peak employment
(135 workers per year) of the proposed CISF project [i.e., concurrent construction and
operations stages for the proposed action (Phase 1)] and associated revenue and tax
generation. Expenditures for goods and services to support the peak employment of the
proposed CISF project would occur both inside and outside the ROIl. The NRC staff recognizes
that not all individuals in the ROI are likely to be affected equally; however, most community
members would share, to some degree, in the economic growth the proposed CISF project
would be expected to generate. Furthermore, the NRC staff estimates a population growth in
the area of less than 0.1 percent, which is not likely to cause adverse impacts on housing,
schools, or other public services. Therefore, the NRC staff concludes that socioeconomic
impacts resulting from construction of the proposed action (Phase 1) and Phases 2-20
(including full build-out) would be SMALL for population, employment, housing, and public
services and MODERATE and beneficial for local finance.

Construction of the rail spur will occur as part of the proposed action (Phase 1) prior to any
concurrent construction and operation. The labor and costs to construct a rail spur to support
the proposed action (Phase 1) would be significantly less than what would be required for peak
employment of the proposed action (Phase 1) or Phases 2-20. Specifically, no additional
construction workers would be expected to be hired. Therefore, the NRC and BLM staffs
conclude that the potential impacts to socioeconomics from construction of the rail spur would
be SMALL.

Operations: Impacts would be SMALL. Because the size of the operations workforce would be
smaller than during the construction stage or peak of construction and operation, the NRC staff
determine that there would not be a noticeable impact on public services during the operations
stage. The local economy would continue to experience a SMALL beneficial impact from the
purchasing of local goods and services and an increase in sales and income tax revenues.

Because the operation of the rail spur mostly involves offsite transportation of SNF, and fewer
workers would be needed to operate the rail spur compared to the proposed action (Phase 1) or
Phases 2-20, the NRC and BLM staffs anticipate that impacts to population, employment,
wages, and community services would not change. Therefore, the NRC and BLM staffs
conclude that the overall socioeconomic impacts associated with operations for the rail spur
would be SMALL.

Decommissioning and Reclamation: Impacts would be SMALL to MODERATE and beneficial.
Potential environmental impacts on socioeconomics could result from hiring additional workers
compared to the operations stage of the proposed action (Phase 1) and Phases 2-20 to conduct
radiological surveys; dismantle and remove equipment, materials, buildings, roads, rail, and
other onsite structures; clean up areas; dispose of wastes; and reclaim disturbed areas.
However, Holtec anticipates that the workforce needed for dismantling the proposed project
would not exceed the number of workers needed for the construction of the proposed CISF
project (Holtec, 2019a). If no additional workers are hired beyond the number that were directly
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employed during the construction stage of the proposed action (Phase 1), then the NRC staff
expects that there would be no increased demand for housing and public services during the
decommissioning and reclamation stage of the proposed project. Therefore, the NRC staff
concludes that socioeconomic impacts resulting from decommissioning and reclamation of the
proposed action (Phase 1) and Phases 2-20 would be SMALL for population, employment,
housing, and public services and MODERATE and benéeficial for local finance.

There would not be detectable changes in the potential socioeconomic impacts during
decommissioning and reclamation of the rail spur. Therefore, the NRC and BLM staffs conclude
that the potential socioeconomic impacts of decommissioning the rail spur would be SMALL.

Environmental Justice

Construction, Operation, and Decommissioning and Reclamation: The NRC staff considered
the potential physical environmental impacts and the potential radiological health effects from
constructing, operating, and decommissioning and reclaiming the proposed action (Phase 1),
including the rail spur, and for full buildout (Phases 2-20), to identify means or pathways for the
proposed project to disproportionately affect minority or low-income populations. No means
or pathways have been identified for the proposed project (Phase 1 or Phases 2-20) to
disproportionately affect minority or low-income populations. Because land access restrictions
would limit hunting, and no fish or crops on the land are available for consumption, the NRC
staff concludes that there is minimal, if any, risk of radiological exposure through subsistence
consumption pathways. Moreover, adverse health effects to all populations, including minority
and low-income populations, are not expected under the proposed action because Holtec is
expected to maintain current access restrictions; comply with license requirements, including
sufficient monitoring to detect radiological releases; and maintain safety practices following a
radiation protection program that addresses the NRC safety requirements in 10 CFR Parts 72
and 20 (EIS Section 4.13.1.2).

After reviewing the information presented in the license application and associated
documentation, considering the information presented throughout this EIS, and considering any
special pathways through which environmental justice populations could be more affected than
other population groups, the NRC staff did not identify any high and adverse human health or
environmental impacts and concludes that no disproportionately high and adverse impacts on
any environmental justice populations would exist. Furthermore, the NRC and BLM staffs have
not identified any potential impacts on the natural or physical environment from constructing,
operating, or decommissioning the rail spur that would significantly and adversely affect a
particular population group. Therefore, the NRC and BLM staffs conclude that the rail spur
would have no disproportionately high and adverse impacts on any group, including minority
and low-income populations.

Public and Occupational Health

Construction: Impacts would be SMALL. Construction activities at the proposed CISF would
include clearing and grading for roads; excavating soil, building foundations, and assembling
buildings; constructing the rail spur, and laying fencing. Workers and the public could be
exposed to low levels of background radiation or nonradiological emissions during the
construction stage. Background radiation exposures could result by direct exposure, inhalation,
or ingestion of naturally occurring radionuclides during construction activities. Holtec has
proposed implementing standard dust control measures, such as water application or chemical
dust suppression compounds, to reduce and control fugitive dust emissions (Holtec, 2019a).
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Therefore, the NRC staff estimates that the direct exposure, inhalation, or ingestion of fugitive
dust would not result in an increased radiological hazard to workers and the general public
during the construction stage of the proposed action (Phase 1) and Phases 2-20 of the
proposed CISF project.

Nonradiological impacts to construction workers during the construction stage of the proposed
action (Phase 1) and Phases 2-20 of the proposed CISF project would be limited to the normal
hazards associated with construction (i.e., no unusual situations would be anticipated that would
make the proposed construction activities more hazardous than normal for an industrial
construction project). The proposed CISF project would be subject to Occupational Safety and
Health Administration (OSHA) General Industry Standards (29 CFR Part 1910) and
Construction Industry Standards (29 CFR Part 1926). These standards establish practices,
procedures, exposure limits, and equipment specifications to preserve worker health and safety.
Because the construction activities at the proposed CISF during any phase would be typical and
subject to applicable occupational health and safety regulations, there would be only minor
impacts to worker health and safety from construction-related activities. Therefore, the NRC
staff concludes that the nonradiological occupational health effects of the construction stage of
the proposed action (Phase 1) and the construction stage of Phases 2-20 would be minor.

The construction activities conducted for the rail spur would be significantly less than the
construction activities for the proposed CISF project and therefore would be expected to result
in fewer background radiological exposures or nonradiological occupational injuries and
fatalities. Therefore, the NRC and BLM staffs conclude that the public and occupational health
impacts of constructing the rail spur, which would be completed as part of the construction stage
of the proposed action (Phase 1), would be SMALL.

Operations: The radiological impacts from normal operations would be SMALL. Operational
activities at the proposed CISF would include the receipt, transfer, handling, and storage of
canistered SNF. During these activities, the radiological impacts would include expected
occupational and public exposures to low levels of radiation. Per individual canister, the
collective dose estimate for the entire work crew was 0.0081 person-Sv [0.81person-rem].
These estimates were conservative because they did not account for shielding. The resulting
single worker annual dose estimate for processing 500 canisters during any single phase was
0.025 Sv [2.5 rem]. This estimated dose, applicable to the most highly exposed group of
workers, is below the 0.05 Sv/yr (5 rem/yr) occupational dose limit specified in

10 CFR 20.1201(a) for occupational exposure. Because these exposures do not exceed NRC
dose limit for workers, the NRC staff concludes that the radiological impacts to workers during
the operations stage of the proposed action (Phase 1) and the operations stage of Phases 2-20
would be minor.

Nonradiological impacts to operations workers would be limited to the normal hazards
associated with CISF operations. The proposed CISF would be subject to OSHA’s General
Industry Standards (29 CFR Part 1910), which establish practices, procedures, exposure limits,
and equipment specifications to preserve worker health and safety. Because the operation
activities at the proposed CISF project would be typical and subject to applicable occupational
health and safety regulations, there would be only small impacts to nonradiological worker
health and safety from operations-related activities. Therefore, the NRC staff concludes that the
nonradiological occupational health impacts of the operations stage of the proposed action
(Phase 1) and Phases 2-20 would be minor.
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The operation of the rail spur within the proposed CISF boundary is associated with the receipt
of shipments, and impacts from the shipments are assessed as part of the operation of the
proposed action (Phase 1) and Phases 2-20, and as part of transportation impacts. Therefore,
the NRC and BLM staffs conclude that the public and occupational health impacts of the rail
spur as part of the operations stage of the proposed action (Phase 1) and Phases 2-20 would
be SMALL.

Decommissioning and Reclamation: Impacts would be SMALL. Based on the effective
containment of SNF during operations under normal conditions, the existing radiological and
nonradiological controls and decommissioning planning, and the similarity of reclamation
activities and impacts to construction, the public and occupational health impacts for the
decommissioning and reclamation stage of the proposed action (Phase 1) and the
decommissioning and reclamation stage of Phases 2-20 would be SMALL.

The decommissioning activities conducted for the rail spur would be significantly less than the
decommissioning activities for the proposed CISF project, and therefore would be expected to
result in fewer occupational injuries and fatalities. Because of the radiological protection
program and the containment of the casks and canisters, the NRC and BLM staffs do not
anticipate the rail spur having radiological contamination. Therefore, the NRC and BLM staffs
conclude that the public and occupational health impacts of decommissioning the rail spur as
part of the decommissioning stage of the proposed action (Phase 1) and Phases 2-20 would
be SMALL.

Waste Management

Construction: Impacts would be SMALL. The proposed action (Phase 1) would generate a
volume of 5,080 metric tons [5,600 short tons] of nonhazardous solid waste over the 2-year
construction stage (Holtec, 2019a), which is about 5.4 percent of the annual volume of waste
disposed at the Sandpoint Landfill. For construction of Phases 2-20, the total nonhazardous
solid waste the proposed CISF project generated over the project would be 96,525 metric tons
[106,394 short tons] (Holtec, 2019a). This would be about 3.3 percent of the capacity of the
Sandpoint Landfill, based on multiplying the annual volume of waste disposed at this landfill by
the projected lifespan of this landfill (Holtec, 2019a). The NRC staff considers that the amount
of nonhazardous solid waste that the construction stage would generate for the proposed action
(Phase 1) and Phases 2-20 would be minor in comparison to the capacity of the landfills to
dispose of such waste. Additionally, the proposed action (Phase 1) and Phases 2-20 would
generate 11,360 liters (L)/day [3,000 gal/day] of sanitary liquid waste. Sanitary liquid waste
would be collected onsite using sewage collection tanks and underground digestion tanks and
then disposed at an offsite treatment facility (Holtec, 2019a). Sanitary wastes would be
managed in accordance with State of New Mexico requirements, and the NRC staff considers
the amount of liquid sanitary waste that would be generated by the proposed CISF construction
stage to be relatively minor in comparison to the capacity of publicly-owned treatment works to
process such waste. Therefore, the NRC staff concludes that the impact for waste streams for
both the proposed action (Phase 1) and for Phases 2-20 would be SMALL.

The amounts of waste that construction of the rail spur would generate would be much less than
those generated during the construction of the proposed CISF storage pads, buildings, and
other infrastructure; therefore, the NRC and BLM staffs conclude that the potential impacts to
waste management for the construction stage of the rail spur would be SMALL.
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Operations: Impacts would be SMALL. The proposed action (Phase 1) would involve limited
activities that generate hazardous waste, such as the use of solvents or other chemicals during
operations (Holtec, 2019a). Holtec estimates that the operations stage would generate up to
1.2 metric tons [1.32 short tons] per year of hazardous waste. Based on this volume of waste,
Holtec expects to be classified as a Conditionally Exempt Small Quantity Generator (CESQG)
(Holtec, 2019a). The NRC staff considers the amount of hazardous waste that the operations
stage for the proposed action (Phase 1) would generate to be minor in comparison to the
capacity for disposing of such waste. The amount of nonhazardous solid waste the proposed
action (Phase 1) would generate during the operations stage would be 91.1 metric tons

[100.4 short tons] per year (Holtec, 2019a), and for Phases 2-20, 3,460 metric tons [3,814 short
tons] would be generated. These volumes would be relatively minor in comparison to the
capacity of the landfills. Similar to the construction stage, the proposed action (Phase 1) and
Phases 2-20 would generate 11,360 liters (L)/day [3,000 gal/day] of sanitary liquid waste. The
operations stage for the proposed action (Phase 1) would generate limited amounts of low-level
radioactive waste (LLRW), consisting of contamination survey rags, anti-contamination
garments, and other health physics materials (Holtec, 2019a). The NRC staff consider the
impact from all waste streams for the proposed action (Phase 1) and Phases 2-20 for the
operations stage to be SMALL.

Similar to the construction stage, the NRC and BLM staffs assume that limited quantities of
nonhazardous waste, hazardous waste, and sanitary waste would be generated during
operations of the rail spur (Holtec 2019a). These impacts would be bounded by those under the
construction stage; therefore, the NRC and BLM staffs conclude that the potential impacts to
waste management for the operations stage of the rail spur would be SMALL.

Decommissioning and Reclamation: Impacts would be SMALL to MODERATE. The
decommissioning and reclamation stage generates nonhazardous solid waste, LLRW,
hazardous solid waste, and sanitary liquid wastes. Nonhazardous demolition waste would
encompass the majority of the waste that would be generated by decommissioning the
proposed CISF and reclamation of the project area. The NRC staff anticipates that the State of
New Mexico would put in place additional landfill facilities as part of the normal urban
development needs of the area. The NRC staff assumes that the volume of nonhazardous
waste would be disposed according to all applicable regulations and future capacity would
remain available.

For LLRW, decommissioning would generate 0.91 metric tons [1.00 short tons] for the proposed
action (Phase 1) and 18.14 metric tons [20 short tons] of waste for Phases 2-20, which would be
disposed at one of the two identified disposal facilities for LLRW. Historically, private industry
has met the demand for LLRW disposal capacity. The NRC expects that this trend would
continue; therefore, the NRC staff consider the amount of LLRW the decommissioning stage of
the proposed action (Phase 1) would generate to be minor in comparison to future disposal
capacity for LLRW.

Like the construction stage, both the proposed action (Phase 1) and Phases 2-20 would
generate 11,360 liters/day [3,000 gallons/day] of liquid sanitary waste, which would be relatively
minor in comparison to the capacity of publicly owned treatment works to process such waste.

The NRC staff assumes that any additional hazardous waste generated for decommissioning
and reclamation of the proposed action (Phase 1) and Phases 2-20 would be equal to or less
than hazardous waste produced as part of the operations stage {1.2 metric ton per year
[1.32 short tons]}. The NRC staff concludes that for the decommissioning and reclamation
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stage of the proposed action (Phase 1) and Phases 2-20, the impacts for LLRW, hazardous
waste, and sanitary waste streams would be SMALL, and MODERATE for nonhazardous waste
until a new landfill becomes available, after which the impact would be SMALL.

The amounts of waste decommissioning and reclamation of the rail spur would generate would
be much less than those generated from decommissioning and reclamation of the proposed
CISF storage pads, buildings, and other infrastructure. Therefore, the NRC and BLM staffs
conclude that the potential impacts to waste management for the decommissioning and
reclamation stage of the rail spur would be SMALL

CUMULATIVE IMPACTS

Chapter 5 of the EIS provides the NRC staff's evaluation of potential cumulative impacts from
the construction, operations, and decommissioning and reclamation of the proposed CISF,
considering other past, present, and reasonably foreseeable future actions. Cumulative impacts
from past, present, and reasonably foreseeable future actions were considered and evaluated in
this EIS, regardless of what agency (Federal or non-Federal) or person undertook the action.
The NRC staff determined that the SMALL to MODERATE impacts (excluding historic and
cultural resources) from the proposed project would contribute SMALL to MODERATE impacts
to the SMALL to MODERATE cumulative impacts that exist in the area due primarily to oil and
gas exploration activities, nuclear facilities, and potential wind and solar energy projects. For
historic and cultural resources the NRC staff acknowledges that without mitigation, the current
proposed location of the rail spur would likely cause adverse impacts to historic and cultural
resources and contribute a LARGE impact to SMALL existing cumulative impacts. However,
with implementation of mitigation measures, such as a redesign of the rail line to the west side
of the APE (within BLM-managed land) and establishing a no-entry buffer around the site, the
potential disturbance of the site from the rail spur would be similarly reduced. Therefore, if
these mitigations were implemented, the NRC staff concludes that the cumulative impacts from
the rail spur would not adversely affect historic properties, and impacts would be SMALL.

SUMMARY OF COSTS AND BENEFITS OF THE PROPOSED ACTION

The cost-benefit analysis in the EIS compares the costs and benefits of the proposed action to
the No-Action alternative using various scenarios and discounting rates. The proposed project
would generate primarily regional and local costs and benefits, both from an environmental and
economic perspective. For the environmental costs and benefits, the key distinction between
the proposed CISF and the No-Action alternative is the location where the impacts occur.
Under the proposed action (Phase 1), the environmental impacts of storing SNF would occur at
the proposed CISF site, and environmental impacts would continue to occur at the nuclear
power plant and ISFSI sites whose licensees did not transfer all fuel to the proposed CISF.
Under the No-Action alternative, environmental impacts from storing SNF would continue to
occur at the generation site ISFSI and new impacts would not occur at the proposed CISF site.
In addition, because the proposed CISF would involve two transportation campaigns (shipment
from the nuclear power plants and ISFSIs to the CISF and from the CISF to a repository),
compared to one shipping campaign under the No-Action alternative, the No-Action alternative
results in a net reduction in overall occupational and public exposures from the transportation of
SNF because of the lower overall distance traveled.

The regional benefits of building the proposed CISF would be increased employment, economic

activity, and tax revenues in the region around the proposed site. For both the proposed action
(Phase 1) and full build-out (Phases 1-20), the NRC staff compared the proposed CISF costs to
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the No-Action alternative costs. In all cases for Phase 1, the No-Action alternative costs
exceeds the proposed action (Phase 1) costs (i.e., a net benefit for the proposed CISF). For full
build-out (Phases 1-20), some cases resulted in a net benefit, while other cases resulted in a
net cost.

NO-ACTION ALTERNATIVE

Under the No-Action alternative, the NRC would not approve the Holtec license application for
the proposed CISF in Lea County, New Mexico. The No-Action alternative would result in
Holtec not constructing or operating the proposed CISF. No concrete storage pad or
infrastructure (e.g., rail spur or cask-handling building) for transporting and transferring SNF to
the proposed CISF would be constructed. SNF destined for the proposed CISF would not be
transferred from commercial reactor sites (in either dry or wet storage) to the proposed facility.
In the absence of a CISF, the NRC staff assumes that SNF would remain on site in existing wet
and dry storage facilities and be stored in accordance with NRC regulations and be subject to
NRC oversight and inspection. Site-specific impacts at each of these storage sites would be
expected to continue as detailed in generic (NRC, 2013, 2005) or site-specific environmental
analyses. In accordance with current U.S. policy, the NRC staff also assumes that the SNF
would be transported to a permanent geologic repository, when such a facility becomes
available. Inclusion of the No-Action alternative in the EIS is a NEPA requirement and

serves as a baseline for comparison of environmental impacts of the proposed action.

PRELIMINARY RECOMMENDATION

After comparing the impacts of the proposed action (Phase 1) to the No-Action alternative, the
NRC staff, in accordance with 10 CFR Part 51, recommends the proposed action (Phase 1),
which is the issuance of an NRC license to Holtec to construct and operate a CISF for SNF at
the proposed location. In addition, BLM staff recommends the issuance of a permit to construct
and operate the rail spur. This recommendation is based on (i) the license application, which
includes the ER and supplemental documents and Holtec’s responses to the NRC staff's
requests for additional information; (ii) consultation with Federal, State, Tribal, local agencies,
and input from other stakeholders; (iii) independent NRC and BLM staff review; and (iv) the
assessments provided in this EIS.
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1 INTRODUCTION

1.1 Background

By letter dated March 30, 2017, the U.S. Nuclear
Regulatory Commission (NRC) received an application
from Holtec International (Holtec) requesting a license
that would authorize Holtec to construct and operate a
consolidated interim storage facility (CISF) for spent
nuclear fuel (SNF) and Greater-Than Class C waste,
along with a small quantity of mixed oxide fuel, which
are collectively referred to in this document as SNF, Greater-Than-Class-C waste
and composed primarily of spent uranium-based fuel (GTCC)

(Holtec, 2017). The license application includes an
Environmental Report (ER) (Holtec, 2019a), a Safety
Analysis Report (SAR), and other relevant documents
(Holtec, 2019b). The proposed Holtec CISF would

Spent nuclear fuel (SNF)
Nuclear reactor fuel that has been
removed from a nuclear reactor
because it can no longer sustain
power production for economic or
other reasons.

GTCC waste means low-level
radioactive waste that exceeds the
concentration limits of
radionuclides established for

provide an option for storing SNF from nuclear power Class C waste in 10 CFR 61.55
reactors for a period of 40 years. Holtec prepared the R
license application in accordance with requirements in Mixed oxide fuel (MOX)

Title 10 of the Code of Federal Regulations (10 CFR)
Part 72, “Licensing Requirements for the Independent
Storage of Spent Nuclear Fuel, High-Level Radioactive
Waste, and Reactor-Related Greater Than Class C
Waste.” This environmental impact statement (EIS)
was prepared consistent with NRC’s National
Environmental Policy Act (NEPA)-implementing
regulations contained in 10 CFR Part 51,
“Environmental Protection Regulations for Domestic
Licensing and Related Regulatory Functions” and the
NRC staff guidance in NUREG-1748, “Environmental
Review Guidance for Licensing Actions Associated with NMSS Programs” (NRC, 2003).

A type of nuclear reactor fuel
(often called “MOX”) that contains
plutonium oxide mixed with either
natural or depleted uranium oxide,
in ceramic pellet form. Using
plutonium reduces the amount of
highly enriched uranium needed to
produce a controlled reaction in
commercial lightwater reactors.

1.2 Proposed Action

1.2.1 The NRC Proposed Action

The proposed action is the issuance, under the provisions of 10 CFR Part 72, of an NRC license
authorizing the construction and operation of the proposed Holtec CISF in southeast

New Mexico at a site located approximately halfway between the cities of Carlsbad and

Hobbs, New Mexico, as discussed in more detail in EIS Section 2.2. Holtec requests
authorization for the initial phase (Phase 1) of the project to store up to 8,680 metric tons of
uranium (MTUs) [9,568 short tons] in 500 canisters for a license period of 40 years (Holtec,
2019c). Holtec plans to subsequently request amendments to the license to store an additional
500 canisters for each of 19 expansion phases of the proposed CISF (a total of 20 phases), to
be completed over the course of 20 years, and to expand the facility to eventually store up to
10,000 canisters of SNF (Holtec, 2019a).

Holtec’s expansion of the proposed project (i.e., Phases 2-20) is not part of the proposed action
currently pending before the agency. However, the NRC staff considered these expansion
phases in its description of the affected environment and impact determinations in this

1-1
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Environmental Impact Statement (EIS), where appropriate, when the environmental impacts of
the potential future expansion can be determined so as to conduct a bounded analysis for the
proposed CISF project. The NRC staff conducted this analysis as a matter of discretion
because Holtec provided the analysis of the environmental impacts of the future anticipated
expansion of the proposed facility as part of its license application (Holtec, 2019a,b). For the
bounding analysis, the NRC staff assumes the storage of up to 10,000 canisters of SNF. During
operation, the proposed CISF would receive SNF from decommissioned reactor sites, as well as
from operating reactors prior to decommissioning. The CISF would serve as an interim storage
facility before a permanent geologic repository is available.

The NRC has previously licensed a consolidated spent fuel storage installation (Private Fuel
Storage), and NRC regulations continue to allow for licensing private away-from-reactor interim
spent fuel installations (e.g., G.E. Morris) under 10 CFR Part 72. For more information on the
NRC'’s regulation of spent fuel transportation, see https://www.nrc.gov/waste/spent-fuel-
transp.html.

1.2.2 U.S. Bureau of Land Management (BLM) Proposed Action

Holtec proposes building a rail spur across BLM-managed lands to connect existing rail lines to
the proposed CISF site. The BLM’s Federal decision is to either approve Holtec’s Plan of
Operations (pending submission), subject to mitigation included in the Holtec license application
and this EIS, or deny approval of the Plan of Operations if it is found that Holtec’s proposal
would result in unnecessary or undue degradation of the public lands. The total amount of
BLM-managed land expected to be disturbed by Holtec for construction and operation of the rail
spur would be 15.9 hectares (ha) [39.4 acres (ac)]. The rail spur would be routed across
BLM-managed land west of the proposed CISF project and would not cross any major highways
(Holtec, 2019a). A site access road would also be constructed across BLM-managed land from
the proposed CISF project southward to U.S. Highway 62/180 and would be approximately

1.6 kilometers (km) [1 mile (mi)] in length. Construction of the rail spur and site access road
would require right-of-way approval on Federal lands from BLM.

1.3 Purpose and Need for the Proposed Action

1.3.1 NRC Purpose and Need

The purpose of the proposed Holtec CISF is to provide an option for storing SNF from nuclear
power reactors before a permanent repository is available. SNF would be received from
operating, decommissioning, and decommissioned reactor facilities.

The proposed CISF is needed to provide away-from-reactor SNF storage capacity that would
allow SNF to be transferred from existing reactor sites and stored for the 40-year license term
before a permanent repository is available. Additional away-from-reactor storage capacity is
needed, in particular, to provide the option for away-from-reactor storage so that stored SNF at
decommissioned reactor sites may be removed so the land at these sites is available for

other uses.

The Nuclear Waste Policy Act of 1982 required the Federal government to site, build, and
operate a geologic repository for high-level radioactive waste (HLW) and spent fuel by the
mid-1990s. Several factors have contributed to the delay, but in 2003 DOE reaffirmed the
Federal Government’s commitment to the ultimate disposal of the spent fuel and predicted that
a repository would be available by 2048 (DOE, 2003). The delay in the availability of a Federal

1-2
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repository for disposal of SNF has extended the SNF storage period at reactor sites. As a
result, several decommissioned reactor sites exist where a facility for storing SNF is the only
remaining structure licensed by the NRC. This circumstance has delayed complete site
decommissioning and prevented these sites from being put to other uses.

1.3.2 BLM Purpose and Need

The BLM purpose and need is to provide direction for managing public lands the BLM
administered in accordance with its mandate under the Federal Land Policy and Management
Act of 1976. The proposed rail spur is needed to efficiently transfer SNF from existing rail lines
to the proposed CISF.

1.4 Scope of the EIS

The scope of the EIS includes an evaluation of the radiological and non-radiological
environmental impacts of consolidated interim storage of SNF at the proposed CISF location
and the No-Action alternative. This EIS also considers unavoidable adverse environmental
impacts, the relationship between short-term uses of the environment and long-term
productivity, and irreversible and irretrievable commitments of resources.

1.4.1 Public Participation Activities

On March 30, 2018, in accordance with 10 CFR 51.26, the NRC published a Notice of Intent
(NOI) to prepare an EIS and conduct scoping in the Federal Register (FR): “Holtec International
HI-STORE Consolidated Interim Storage Facility Project” (83 FR 13802). Through the NOI, the
NRC invited potentially affected Federal, Tribal, State, and local governments; organizations;
and members of the public to provide comments on the scope of the Holtec CISF EIS. The
initial scoping period was scheduled to end on May 29, 2018, and was subsequently extended
to July 30, 2018, in response to several requests for an extension (83 FR 22714). Comments
were accepted via the Federal rulemaking website (www.Regulations.gov), email, or regular
U.S. mail. The purpose of the scoping process (83 FR 13802) is to

ensure that important issues and concerns are identified early and are properly studied
identify alternatives to be examined

identify significant issues to be analyzed in depth

eliminate unimportant issues from detailed consideration

identify public concerns

Public Scoping Meetings

During the 120-day scoping comment period, the NRC staff hosted six public scoping meetings,
five in person and one by webinar. All comments received during these meetings were
transcribed. All transcribed comments, as well as any written comments submitted in person
during the scoping meetings, were considered by NRC staff and are included in the comment
summaries. On Wednesday, April 25, 2018, the NRC staff conducted a public scoping meeting
and webinar at NRC headquarters in Rockville, Maryland, at 7 p.m. EST. This meeting was
held in the evening to accommodate stakeholders in western time zones. Approximately

45 people attended, primarily by phone. A transcript of the meeting is available in ADAMS
under Accession No. ML18130A895.
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Five in-person public scoping meetings were held in New Mexico. The dates and locations for
these meetings were (i) April 30, 2018, in Roswell; (ii) May 1, 2018, in Hobbs; (iii) May 3, 2018,
in Carlsbad; (iv) May 21, 2018, in Gallup; and (v) May 22, 2018, in Albuguerque. The NRC
expanded the Roswell meeting and added the latter two meetings in response to requests from
stakeholders. The number of meeting attendees was approximately 105 people in Roswell,
150 people in Hobbs, 120 people in Carlsbad, 90 people in Gallup, and 155 people in
Albuquerque. Preceding each public scoping meeting, the NRC staff conducted an “open
house” at the meeting facility. Transcripts from each meeting, along with handouts and the
NRC presentations, can be found on the NRC website (https://www.nrc.gov/waste/spent-fuel-
storage/cis/hi/public-meetings.html).

To accommodate members of the public with limited English proficiency, the NRC staff provided
presentation slides, a fact sheet about the project, and information about how to comment

on the project in Spanish. These materials are also available on the NRC website
(https://www.nrc.gov/waste/spent-fuel-storage/cis/hi/public-meetings.html). Fluent
Spanish-speaking NRC staff opened all of the public scoping meetings by stating, in Spanish,
that although the meetings were being conducted in English, requests to translate into Spanish
were welcomed and would be honored.

In advance of each of these meetings, meeting announcements were posted on the NRC public
meeting notification system website, and notices were placed in local newspapers and radio
stations. In addition, the NRC’s Office of Public Affairs issued press releases and posted notice
of the meetings on the NRC’s Facebook and Twitter accounts.

1.4.2 Issues Studied in Detail

To meet its NEPA obligations related to its review of the proposed CISF project, the NRC staff
conducted an independent and detailed evaluation of the potential environmental impacts from
construction, operation, and decommissioning of the proposed facility at the proposed location
and of the No-Action alternative. This EIS provides a detailed analysis of the following
resource areas:

Land Use
Transportation
Geology and Soils
Water Resources
o Surface Water
o Groundwater
o Ecology
o Vegetation
o Wildlife
o Protected Species and Species of Concern
Air Quality
Noise
Visual and Scenic Resources
Historic and Cultural Resources
Socioeconomics
Environmental Justice
Public and Occupational Health and Safety
Waste Management

1-4
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As part of the cumulative impacts analysis, the NRC also considers the effects the proposed
project could have on global climate change. The analysis estimates the potential effect of the
facility’s greenhouse gas emissions based on a 40-year license term.

1.4.3 Issues Outside the Scope of the EIS

This EIS evaluates the environmental impacts of construction, operation, and decommissioning
of a consolidated interim storage facility for SNF. Some issues and concerns raised during the
public scoping process on the EIS (NRC, 2019a — NRC scoping report) were determined to be

outside the scope of the EIS. As a result, these issues and concerns are not addressed in the

EIS. These topics include (but are not limited to)

o consideration of noncommercial SNF (e.g., defense waste, foreign waste)
o concerns about nuclear power and alternatives to nuclear power
. consideration of environmental impacts of constructing and operating reprocessing

facilities for commercial SNF

o concerns associated with the Yucca Mountain licensing proceeding and national
progress in developing a repository

. legacy issues from prior nuclear activities not in the vicinity of the proposed project
. site-specific issues at other facilities

1.4.4 Relationship to the Continued Storage Generic Environmental Impact Statement
(GEIS) and Rule

In September 2014, the NRC issued the Continued Storage Generic Environmental Impact
Statement [NUREG-2157 (NRC, 2014)] and updated its Continued Storage Rule at

10 CFR 51.23. The Continued Storage GEIS analyzed the environmental effects of the
continued storage (i.e., beyond a facility’s license term) of SNF at both at-reactor and
away-from-reactor independent spent fuel storage installations (ISFSIs) (NRC, 2014) and
served as the regulatory basis for the Rule. The Rule codified the NRC’s generic
determinations made in the GEIS regarding the environmental impacts of continued storage of
SNF beyond the licensed life of a facility.

The GEIS is applicable for the period of time after the license term of an away-from-reactor
independent spent fuel storage installation (ISFSI) (i.e., a CISF) (NRC, 2014). Consistent with
10 CFR 51.23(c), this EIS serves as the site-specific review conducted for the construction and
operation of the proposed CISF for the period of its proposed license term. In accordance with
the regulation at 10 CFR 51.23(b), the impact determinations from the GEIS are deemed
incorporated into this EIS for the timeframe beyond the period following the term of the CISF
license. Thus, those impact determinations are not reanalyzed in this EIS.

1.5 Applicable Requlatory and Statutory Requirements

NEPA established national environmental policy and goals to protect, maintain, and enhance
the environment and provided a process for implementing these specific goals for those Federal
agencies responsible for an action. This EIS was prepared in accordance with the NRC’s
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NEPA-implementing regulations at 10 CFR Part 51. In addition, pursuant to 10 CFR Part 72,
the NRC regulations establish requirements, procedures, and criteria for the issuance of
licenses to receive, transfer, and possess power reactor spent fuel, power reactor-related GTCC
waste, and other radioactive materials associated with spent fuel storage in an ISFSI.

BLM regulatory requirements include the Federal Land Policy and Management Act of 1976, as
amended, which is a Federal law that governs the way in which BLM-administered public lands
are managed. This regulatory requirement would apply to the proposed CISF project connected
action of construction, operation, and decommissioning of the rail spur on BLM land to transport
SNF from the main rail line to the proposed CISF (NRC, 2018a). In addition, BLM would be the
responsible agency for granting rights-of-way under 43 CFR Part 2800. The BLM objective
under this regulation is to grant rights-of-ways to any qualified individual, business, or
government entity and to direct and control the use of rights-of-way on public lands in a manner
that (i) protects the natural resources associated with public lands and adjacent lands;

(i) prevents unnecessary or undue degradation to public lands; (iii) promotes the use of
rights-of-way considering engineering and technological compatibility, national security, and
land use plans; and (iv) coordinates, to the fullest extent possible, all BLM actions under the
regulations in this part with State and local governments, interested individuals, and appropriate
quasi-public entities (NRC, 2018a).

New Mexico Environment Department (NMED) statutory requirements in Section 74-1-6(C) of
the New Mexico Environmental Improvement Act allows NMED to enter into agreements with
environmental and consumer protection agencies of other States and the Federal Government
pertaining to duties of the department. Under the NRC and NMED Memorandum of
Understanding, NMED has provided information on State permitting requirements as input to
this EIS (NRC, 2019b).

1.6 Licensing and Permitting

1.6.1 NRC Licensing Process

By letter dated March 30, 2017, Holtec submitted a license application to the NRC for the
proposed CISF project (Holtec, 2017). The NRC initially conducts an acceptance review of a
license application to determine whether the application is sufficient to begin a detailed technical
review. The NRC staff accepted the proposed CISF project license application for detailed
technical review by letter dated July 7, 2017 (NRC, 2017).

The NRC staff’s detailed technical review of Holtec’s license application is composed of both a
safety review and an environmental review. These two reviews are conducted in parallel. The
focus of the safety review is to assess compliance with the applicable regulatory requirements
at 10 CFR Part 72. The environmental review has been conducted in accordance with the
regulations at 10 CFR Part 51.

1.6.2 Status of Permitting With Other Federal and State Agencies
In addition to obtaining an NRC license prior to construction of the proposed CISF project,
Holtec is required to obtain all necessary permits and approvals from other Federal and State

agencies during construction and operation of the proposed facility. EIS Table 1.6-1 lists the
status of the required permits and approvals.
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Table 1.6-1

Environmental Approvals for the Proposed CISF Project

Regulatory Agency

Description

Status*

U.S. Nuclear Regulatory
Commission (NRC)

License Application

Under review. Submitted
March 31, 2017

U.S. Bureau Land
Management (BLM)

Land Use Permit — Rail Spur

Pending — Will apply for
prior to construction

U.S. Fish and Wildlife
Service (FWS)

ESA-Ecological surveys
complete, informal consultation
conducted

Initial Survey Complete

U.S. Environmental National Pollutant Discharge Pending
Protection Agency (EPA) Elimination System (NPDES)

Industrial Stormwater Permit
U.S. Environmental NPDES Construction Permit Pending

Protection Agency (EPA)

New Mexico State Historic
Preservation Office
(NM SHPO)

NHPA-Surveys complete,
informal consultation conducted
(Appendix C of ER). Two
prehistoric sites identified as
eligible for listing in National
Register of Historic Places
(NRHP). Avoidance is
recommended.

Initial Survey Complete

New Mexico Department of
Transportation (NMDOT)

NM243 Rail Road Spur ROW
Crossing

Pending — Will apply for
prior to construction

New Mexico Environment
Department (NMED)

Groundwater Discharge
Permit/Plan

Pending — Will apply for
prior to construction, if
required

New Mexico Environment

Hazardous Waste Generation

Pending — Will apply for

Department (NMED) and Storage prior to construction
New Mexico Environment Environmental Protection Pending — Will apply for the
Department (NMED) Agency (EPA) Notification of ID number prior to

Hazardous Waste Activity to
obtain an EPA ldentification
Number

generation of waste during
facility construction and
operation

New Mexico Environment

Petroleum Storage Tank

Will register storage tanks

Department (NMED) Registration as required

New Mexico Environment Sanitary Waste Permit Pending — Will apply for
Department (NMED) prior to construction
New Mexico Environment 401 Certification for Site Pending — Will apply for
Department (NMED) Specific NPDES Permit prior to construction, if

required

*Under Review indicates that the applicant has submitted its application for the permit. Pending indicates the

applicant has not yet submitted its application for the permit.

1.7 Consultation

Federal agencies are required to comply with consultation requirements in Section 7 of the
Endangered Species Act of 1973 (ESA), as amended, and Section 106 of the National Historic
Preservation Act of 1966 (NHPA), as amended. Section 7 (ESA) and Section 106 (NHPA)
consultations conducted for the proposed CISF project are summarized in EIS Sections 1.7.1
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and 1.7.2. Alist of the consultation correspondence is provided in EIS Appendix A. EIS
Section 1.7.3 describes the NRC coordination with other Federal, Tribal, State, and local
agencies conducted during the development of this EIS.

1.7.1 Endangered Species Act of 1973 Consultation

The ESA was enacted to prevent the further decline of endangered and threatened species and
to restore those species and their critical habitats. ESA Section 7 requires agencies to consult
with the U.S. Fish and Wildlife Service (FWS) to ensure that actions it authorizes, permits, or
otherwise carries out will not jeopardize the continued existence of any listed species or
adversely modify designated critical habitats. The FWS has responsibility for certain species
of New Mexico wildlife under the ESA, the Migratory Bird Treaty Act (MBTA) as amended

(16 USC 701-715), and the Bald and Golden Eagle Protection Act (BGEPA) as amended

(16 USC 668-668c).

On November 21, 2019, the NRC staff obtained an official species list from the FWS Information
Planning and Conservation (IPaC) website (FWS, 2019a). This list is provided pursuant to
Section 7 of the ESA and fulfills the requirement for Federal agencies to “request of the
Secretary of the Interior information whether any species which is listed or proposed to be listed
may be present in the area of a proposed action.” The FWS official species lists are considered
valid for 90 days (FWS, 2019b). The NRC staff will regularly request updated species lists
during the EIS review process.

The NRC staff met with the New Mexico Game and Fish Department (NMDGF) on May 2, 2018,
to discuss the potential impacts on ecological resources associated with the proposed CISF. By
letter dated August 31, 2018, the NMDGF (C. Hayes) submitted scoping comments on the
proposed CISF project (NMDGF, 2018). The NRC staff used the interactive New Mexico
Environmental Review Tool to generate a site-specific report of NMDGF recommendations
regarding potential impacts to wildlife or wildlife habitats from the proposed CISF project
(NMDGF, 2019). The NMDGF and NRC staffs then discussed the recommendations in the
report. To date, NMDGF staff has not provided additional recommendations beyond those
provided in their August 2018 scoping comments (NMDGF, 2018). The NRC staff will continue
to be in regular communication with the NMDGF during the EIS review process.

1.7.2 National Historic Preservation Act of 1966 Consultation

Section 106 of the NHPA requires that Federal agencies take into account the effects of their
undertakings on historic properties and afford the Advisory Council on Historic Preservation an
opportunity to comment on such undertakings. The Section 106 process seeks the views of
consulting parties, including the Federal agency, the State Historic Preservation Officer, Indian
Tribes, Tribal Historic Preservation Officers, local government leaders, Holtec, cooperating
agencies, and the public. The NRC staff is complying with NHPA requirements by performing
the Section 106 consultation in coordination with performing the NEPA environmental review, in
accordance with 36 CFR 800.8. By conducting the NHPA Section 106 evaluation through the
NEPA process, the NRC staff will be able to assess if there are historic properties the proposed
project adversely affected and potential ways to avoid, minimize, or mitigate adverse effects
while identifying alternatives and preparing NEPA documentation.

The goal of consultation is to identify historic properties the undertaking potentially affects,

assess the effects of the undertaking on these properties, and seek ways to avoid, minimize, or
mitigate any adverse effects on historic properties. As detailed in 36 CFR 800.2(c)(1)(i), the role
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of the New Mexico State Historic Preservation Office (NM SHPO) in the Section 106 process is
to advise and assist Federal agencies in carrying out their Section 106 responsibilities.

The NRC initiated consultation with the NM SHPO and Federally recognized Tribes having
current or historic connection to the proposed project area (NRC, 2018b). Four Tribes have
agreed to consult on the proposed project. The NRC staff will continue to consult with the
NM SHPO and other consulting parties throughout the environmental review process to
evaluate the effects of the proposed project on cultural and historical resources.

1.7.3 Coordination with Other Federal, State, Local, and Tribal Agencies

The NRC staff interacted with Federal, State, local, and Tribal agencies during preparation of
this EIS to gather information on potential issues, concerns, and environmental impacts related
to the proposed CISF project. The consultation and coordination process has included
discussions with NMED, FWS, NMDGF, local organizations (e.g., county commissioners), as
well as Tribal governments.

1.7.3.1 Interactions with Tribal Governments

The NRC recognizes that there are specific government-to-government consultation
responsibilities regarding interactions with Federally recognized Tribal governments because of
their status as sovereign nations. As such, the NRC offers Federally recognized Tribes the
opportunity for government-to-government consultation consistent with the principles in its Tribal
Policy Statement, which was issued on January 9, 2017 (82 FR 2402). The Tribal Policy
Statement promotes effective government-to-government interactions with Indian and Alaska
Native Tribes and encourages and facilitates Tribal involvement in the areas over which the
NRC has jurisdiction. To date, the NRC staff has contacted all Federally recognized Indian
Tribes with current or historic ties to the project location in southeast New Mexico. Eleven
Tribes were contacted in total: the Apache Tribe of Oklahoma, the Comanche Nation, the Hopi
Tribe, the Jicarilla Apache Nation, the Kiowa Tribe of Oklahoma, the Mescalero Apache Tribe,
the Navajo Nation, the Pawnee Nation of Oklahoma, the Pueblo of Isleta, the Pueblo of
Tesuque, and the Ysleta del Sur Pueblo. Appendix A of this EIS contains correspondence
related to NRC’s outreach with Indian Tribes. The NRC encourages interested Indian Tribes to
participate throughout the Holtec CISF environmental review and will continue outreach efforts.

1.7.3.2 Coordination with Federal and State Agencies
Coordination with BLM

The NRC identified the BLM as a cooperating agency for the Holtec CISF environmental review.
The transfer of SNF to and from the main rail line to the proposed CISF would occur using a rail
spur. The proposed rail spur would be constructed on BLM land and require BLM permitting.
The Memorandum of Understanding (MOU) between the NRC and BLM can be found using
ADAMS (Accession No. ML18248A133). For additional details on the BLM Federal action and
purpose and need, see EIS Sections 1.2.2 and 1.3.2, respectively. BLM will be the agency
responsible for issuing the appropriate right-of-way for the rail spur and permitting any other
project-related actions on BLM land. This EIS will serve to fulfill the NEPA responsibilities of
both the NRC and BLM, with both agencies issuing a separate Record of Decision.
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Coordination with NMED

At the request of the State of New Mexico, NMED was identified as a cooperating agency
having special expertise in surface water and groundwater resources for the proposed CISF
project. The NRC staff coordinated with NMED staff on water resources for this EIS to describe
the affected environment, potential impacts from the proposed project, cumulative impacts, and
any additional mitigation measures. The NMED does not have any obligations under NEPA
related to the proposed project; however, NMED provided special expertise for water resources
in and around the proposed site. NMED submitted comments on the preliminary draft EIS,
which the NRC staff addressed as appropriate in this draft EIS when doing so would advance
the evaluation of the proposed project impacts.

1.7.3.3 Coordination with Localities

The NRC staff met with city council members of the City of Artesia on April 30, 2018; with the
City of Hobbs Mayor’s Office on May 1, 2018; with the Lea and Eddy County Commissioners
and city managers on May 3, 2018; and with the City of Carlsbad Mayor’s Office on

May 3, 2018, to provide a brief overview of the NRC environmental review process and, when
possible, address any questions or concerns by members of these local agencies. The NRC
staff also met with the Economic Development Board of Lea County (May 1, 2018) and the
Carlsbad Soil and Water Conservation Service (May 3, 2018). Lists of attendees and
summaries of these discussions can be found in the NRC Site Trip Report (ADAMS Accession
No. ML18164A217).
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2 PROPOSED ACTION AND ALTERNATIVES

2.1 Introduction

By letter dated March 30, 2017, the U.S. Nuclear Regulatory Commission (NRC) received an
application from Holtec International (Holtec) requesting authorization to construct and operate
a consolidated interim storage facility (CISF) for spent nuclear fuel (SNF) and high level waste
in Lea County, New Mexico (Holtec, 2017). The application included an Environmental Report
(ER) (Holtec, 2019a) and Safety Analysis Report (SAR) (Holtec, 2019b). The proposed Holtec
CISF would provide an option for away-from-reactor interim storage of SNF and Greater-Than
Class C waste as well as a small quantity of mixed oxide fuel from nuclear power reactors
(collectively referred to in this document as SNF), before a permanent repository is available.
Holtec prepared the license application in accordance with requirements in Title 10 of the Code
of Federal Regulations (10 CFR), Part 72, Licensing Requirements for the Independent Storage
of Spent Nuclear Fuel, High-Level Radioactive Waste, and Reactor-Related Greater Than
Class C Waste. This environmental impact statement (EIS) is being prepared consistent with
NRC’s NEPA-implementing regulations contained in 10 CFR Part 51, “Environmental Protection
Regulations for Domestic Licensing and Related Regulatory Functions” and the NRC staff
guidance in NUREG-1748, “Environmental Review Guidance for Licensing Actions Associated
with NMSS Programs” (NRC, 2003).

Descriptions of the proposed action and alternatives to the proposed action are provided in the
following sections for use in developing the EIS. The sections discussed include (i) the
proposed action; (ii) reasonable alternatives to the proposed action to be analyzed in detail in
the EIS; and (iii) additional alternatives that were considered in the draft EIS but eliminated from
detailed analysis, including reasons for elimination. The reasonable alternatives to the
proposed action considered in the discussion below include the “No-Action” alternative (i.e., the
license would not be authorized), as the National Environmental Policy Act of 1969, as
amended (NEPA) requires.

2.2 Alternatives Considered for Detailed Analysis

2.2.1 The Proposed Action (Alternative 1)

The proposed action is the issuance, under the provisions of 10 CFR Part 72, of an NRC license
authorizing the construction and operation of the proposed Holtec CISF in southeastern

New Mexico at a site located approximately halfway between the cities of Carlsbad and

Hobbs, New Mexico. Holtec requests authorization for the initial phase (Phase 1) of the
proposed project to store 5,000 metric tons of uranium (MTUSs) [5,512 short tons] in

500 canisters for a license period of 40 years. However, because the capacity of individual
canisters can vary, the 500 canisters proposed in the Holtec license application have the
potential to hold up to 8,680 MTUs [9,568 short tons]. Therefore, the analysis in this EIS and in
the corresponding safety review will analyze the storage of up to 8,680 MTUs [9,568 short tons]
for Phase 1.

Holtec anticipates subsequently requesting amendments to the license to store an additional
5,000 MTUs [5,512 short tons] for each of 19 expansion phases of the proposed CISF to be
completed over the course of 20 years to expand the facility to eventually store up to

10,000 canisters of SNF (Holtec, 2019a,b). Holtec’s expansion of the proposed project

(i.e., Phases 2-20) is not part of the proposed action currently pending before the agency.
However, the NRC staff considered these expansion phases in its description of the affected
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environment and impact determination, where appropriate, when the environmental impacts of
the potential future expansion were able to be determined so as to conduct a bounding analysis
for the proposed CISF project. The NRC staff conducted this analysis as a matter of discretion
because Holtec provided the analysis of the environmental impacts of the future anticipated
expansion of the proposed facility as part of its license application (Holtec, 2019a). For the
bounding analysis, the NRC staff assumes the storage of up to 10,000 canisters of SNF.
Therefore, this EIS chapter discusses the impacts from construction and operations stage of
proposed action (Phase 1) as well as subsequent phases of the proposed CISF project

(i.e., Phases 2-20).

For the initial and subsequent phases of the proposed CISF, SNF would be received from
operating, decommissioning, and decommissioned reactor facilities. The CISF would serve as
an interim storage facility for several decades before a geologic repository is opened.

The proposed CISF would be licensed by the NRC to operate for a period of 40 years. Holtec
has indicated that it may seek to renew the license for two additional renewal periods of up to
40 years each for a total of up to 120 years (Holtec, 2019a). Renewal of the 40-year license
would require Holtec to submit a license amendment request, which would be subject to a new
safety and environmental review [Environmental Assessment (EA) or EIS]. Therefore, the
period analyzed in this EIS is the licensing period of 40 years. By the end of the license term of
the proposed CISF, the NRC expects that the SNF would have been shipped to a permanent
repository. This expectation of repository availability is consistent with Appendix B of
NUREG-2157, “Generic Environmental Impact Statement for Continued Storage of Spent
Nuclear Fuel,” (NRC, 2014).

Transportation of SNF to the proposed Holtec CISF would be by rail. The license application
proposes that transfer of SNF from the main rail line to the CISF facility would occur by the
construction and operation of a rail spur on land the Bureau of Land Management (BLM) owns.
Additional information about the use of the rail spur is discussed in Section 2.2.1.6.

2.2.1.1 Site Location and Description

The proposed CISF project would be built and operated on approximately 421 hectares (ha)
[1,040 acres (ac)] of land in Lea County, New Mexico (EIS Figure 2.2-1) (Holtec, 2019a). The
storage and operations area, which is a smaller land area within the full property boundary,
would include 134 ha [330 ac] of disturbed land. The proposed project area is approximately
51 kilometers (km) [32 miles (mi)] east of Carlsbad, New Mexico, and 54 km [34 mi] west of
Hobbs, New Mexico (EIS Figure 2.2-1). Currently, the proposed project area is privately owned
by the Eddy-Lea Energy Alliance LLC (ELEA); however, Holtec has committed to purchasing
the property from ELEA (Holtec, 2019a,c) if NRC licenses the proposed facility. The proposed
project area is located 0.84 km [0.52 mi] north of U.S. Highway 62/180 and consists of mostly
undeveloped land used for cattle grazing (Holtec, 2019a).

Within the proposed project area, there is a communications tower in the southwest corner; a
former gas-producing well with associated tank battery located near the communications tower;
a small livestock water drinker; an abandoned oil-recovery facility in the northeast corner; and
an oil-recovery facility in the southeast corner (ELEA, 2007). While there are no water wells
within the proposed project area, there are 18 plugged and abandoned oil and gas wells located
on the property (Holtec, 2019c). None of these plugged and abandoned oil and gas wells are
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located within the storage and operations area where the independent spent fuel storage
installation (ISFSI) would be located or where any land area that would be disturbed as part of
the proposed construction and operation of the proposed CISF project.

Land uses in the vicinity of the proposed project area include oil and gas exploration and
production, oil and gas related industries, potash mining, solar and wind projects, and livestock
grazing, and the nearest resident is approximately 2.4 km [1.5 mi] away. There is also a large
transient population of employees in the area at nearby potash mines, oil fields, an oilfield waste
treatment facility, and an industrial landfill (Holtec, 2019a). The major roads in the area are
county and state roads interconnecting the various population centers. U.S. Highway 285 runs
south to north with U.S. Highway 62/180 running southwest to the northeast through Carlsbad
and Hobbs, New Mexico. U.S. Highway 82 travels west to east from Artesia through Lovington,
New Mexico (ELEA, 2007). There are several existing right-of-ways within and in the vicinity of
the proposed project area. These existing right-of-ways include pipelines, roads, well pads,
power lines, a telephone line, and a communications tower (ELEA, 2007; Holtec, 2019a).

Description of the Proposed Facility
The proposed CISF project would use the Holtec International Storage Module Underground

MAXimum Capacity (HI-STORM UMAX) technology (certified in NRC Docket Number 72-1040),
which is a dry, in-ground storage system that stores a hermetically sealed canister containing
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SNF in a number of vertical ventilated modules (VVM) (Holtec, 2019b). For the proposed action
(Phase 1) there would be 500 VVMs constructed on 48.3 ha [119.4 ac] of land within the
proposed project boundary. If the NRC approves future amendments, at full build-out
(Phases 1-20), the proposed facility would contain 10,000 VVMs that would be constructed in
20 phases with a storage and operations total land disturbance area of approximately 134 ha
[330 ac] of land (EIS Figure 2.2-2) (Holtec, 2019a). Within the storage and operations area,
there would be the HI-STORM UMAX SNF storage units licensed under 10 CFR Part 72; the
cask transfer building where casks would be brought in and prepared for canister placement in
permanent storage in the HI-STORM UMAX VVMs; the security building; the administration
building; the site access road; and construction laydown area that would contain an equipment
storage building and a concrete batch plant (EIS Figure 2.2-3).

2.2.1.2 SNF Storage Systems

In dry cask storage systems, SNF that has been cooled in a spent fuel pool (at nuclear power
plant sites) for at least one year and is surrounded by inert gas inside a steel canister that is
either welded or bolted closed to provide leak-tight confinement of the SNF. Each canister is
then surrounded by additional steel, concrete, or other material to provide radiation shielding to
workers and members of the public.
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Figure 2.2-2

Aerial View of Full Build-Out (Source: Holtec, 2019b)
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Proposed Project Building Layout (Source: Holtec, 2019a)

SNF waste at the proposed CISF would be stored in
dry cask storage systems that the NRC previously
approved. These cask systems include
transportable dual-purpose (transportation/storage)
or multi-purpose (transportation/storage/disposal)
canister-based storage systems. Each of these
systems is engineered to safely store SNF and is
subject to rigorous inspections, aging management
programs, maintenance, and relicensing.

The proposed CISF project would use the
HI-STORM UMAX (EIS Figure 2.2-4) for in-ground
storage. The HI-STORM UMAX system would
vertically store the SNF underground to a total depth
of approximately 6.9 m [22.5 ft] (Holtec, 2019b).
The HI-STORM UMAX is designed to be fully
compatible with all HI-TRAC transfer casks and
canisters NRC previously certified for storage. The
proposed Holtec HI-STORM UMAX Storage System
would be capable of storing the SNF from all
existing SNF storage systems (Holtec, 2019a,b).
The storage cavity of HI-STORM UMAX is large
enough to accommodate almost every canister type
in use in the United States.

Canister

A large rugged cylinder containing
one to six dozen spent fuel
assemblies. A canister, typically
made of a corrosion-resistant
metal, is filled with inert gas and
bolted or welded closed. The
sealed canister is typically
emplaced inside an outer shell of
steel, concrete, lead, or other
material as part of a dry cask
storage system.

Cask

A heavily shielded container used
for the dry storage or shipment (or
both) of radioactive materials, such
as spent nuclear fuel (spent fuel)
or other high-level radioactive
waste. Casks are often made from
lead, concrete, or steel. Casks
must meet regulatory requirements
and are not intended for long-term
disposal in a repository.
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Figure 2.2-4 HI-STORM UMAX ISFSI in Partial Cut-Away View
(Source: Holtec, 2019a)

Under-Grade

If all 20 phases were constructed, the proposed CISF project would contain 10,000 VVMs units,
each storing one canister of SNF. Each phase would consist of constructing 500 units with
concrete approach aprons that surround two individual 250 units HI-STORM UMAX ISFSI Pads
(Holtec, 2019a).

2.2.1.3 Facility Construction

During the construction of the proposed action (Phase 1) of the HI-STORE CISF, Holtec would
excavate multiple areas to accommodate and install the underground portions of the facilities
(Holtec, 2019b). For the proposed action (Phase 1), the proposed CISF would be prepared by
excavating a pit that would house the SNF canisters in the VVMs. Approximately 135,517 m?
[177,250 yd?) of soil would be excavated per phase. However, for the proposed action

(Phase 1) an additional 61,547 m® [80,500 yd®] of soil would be excavated for construction of
the facility buildings (e.g., security and administration buildings) and associated infrastructure,
the access road, relocating the existing road that currently runs through the proposed project
area, and construction of the parking lot. Excavated soil would be stockpiled in an open area
inside the property boundary, but outside the protected area (i.e., area with the VVMs). The
expected total excavation depth would be approximately 7.6 m [25 ft] (Holtec, 2019b).

Per geotechnical borings, there are two layers of subsurface material that would be encountered
during construction excavations: (i) the native caliche layer, which is approximately 3.6 m [12 ft]
from the top of existing grade and (ii) the native residual soil layer, which makes up the
remaining approximately 4 m [13 ft] of the required excavation depth (Holtec, 2019b).

Cask Transfer Building

The cask transfer building is where transportation casks would be brought in and the canisters
removed from the casks and prepared for storage in the VVMs. The cask transfer building
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would be approximately 122 m [400 ft] long by 45.7 m [150 ft] wide and have a height of
approximately 18 m [60 ft]. The building would be located south of the Support Foundation
Pads (SFPs) and inside the protected area (Holtec, 2019a,b). The cask transfer building would
likely contain two bays in a single building, but there is a possibility that it could contain multiple
bays in multiple buildings for contingency or increased operational capacity. However, any
modification to the cask transfer building design would be within the same land disturbance
footprint (Holtec, 2019a,b). The cask transfer building would be the tallest structure within the
proposed project area (Holtec, 2019a). The cask transfer building would contain a service
crane and gantry crane, which would run along independent rails, with the gantry crane used to
move casks.

Rail cars would enter the east side of the building, and a gantry crane would unload the casks.
After unloading, rail cars would also exit the cask transfer building on the east side of the
building. Along the rail line, inside the cask transfer building, there would be space for cask
staging and transporter loading. Within the cask transfer building, the SNF canister would be
removed from the transportation cask, the canister would be tested for integrity, and then the
canister would be loaded into a transfer cask and moved onto a transporter. A transporter is a
vehicle that moves and supports the transfer cask containing the SNF canister. Once loaded,
the transporter would exit the building and proceed to the appropriate storage module at the
HI-STORM UMAX ISFSI pad (Holtec, 2019a).

Preventative maintenance would be performed on a regular basis on the cranes, transfer
equipment, shipping casks, and other equipment in the cask transfer building (Holtec, 2019a).
Within the building, additional storage would be used for temporary staging of impact limiters
and casks, as well as storage for maintenance tools and supplies. The cask transfer building
would also include waste management areas and chemical storage areas for cleaning supplies
needed to support activities at the proposed facility. In addition, a small storage building would
be located northwest of the cask transfer building inside the protected area (Holtec, 2019a).

Security and Administration Building

The security building would be located east of the cask transfer building and would be part of
the protected area. The single-story building would be approximately 30 m [100 ft] long by 30 m
[100 ft] wide. Inside the building would be the surveillance and monitoring stations for the
central alarm station, access control, and the armory. Security personnel would monitor
sensors and intrusion alarms, control employee access, process visitors into the proposed
facility, and control rail and vehicle access (Holtec, 2019a).

The single-story administration building, approximately 30 m [100 ft] long by 30 m [100 ft] wide,
would be outside the protected area. The building would contain offices for operations,
maintenance, and material control personnel; administrative functions related to processing
shipments; emergency equipment and operations; a communication and tracking center;
training and visitor centers; a health physics area; records storage; a conference room; a break
room; and restroom facilities (Holtec, 2019a).

Concrete Batch Plant
To facilitate the construction of the proposed action (Phase 1) and any subsequent phases,
Holtec anticipates installing a mobile concrete batch plant (Holtec, 2019c). The concrete batch

plant would be a pre-fabricated system that is easily mobilized and demobilized using only a
small crew. This onsite concrete batch plant would provide concrete onsite, rather than
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transporting it to the proposed project area. The concrete batch plant would be located outside
of the protected area and would be capable of producing 191 m® [250 yd®] an hour (Holtec,
2019b). The components of the concrete batch plant would include mechanisms for aggregate
handling, water handling, cement handling, and scales as well as transfer conveyors, pneumatic
systems, and dust-collection systems. Depending on the type of concrete batch plant, the

New Mexico Environment Department (NMED) may require the concrete batch plant to obtain a
General Construction Permit, a Title V Operating Permit, a Storm Water Pollution Prevention
Plan (SWPPP), and an Air Quality Permit (Holtec, 2019b).

Support Foundation Pad (SFP) and Subgrade Features

Once the excavation pit is complete, the subsurface would be compacted and prepared

(i.e., use of a heavy vibrating compactor) to receive the reinforced concrete SFP (Holtec,
2019b). After surface preparation, a mud mat (or leveling slab) would be poured to ensure there
is an even surface to pour the HI-STORM UMAX SFP.

Upon completion of subgrade preparation/compaction, placement of the reinforced concrete
SFP and UMAX Cavity Enclosure Containers (CECs), and backfilling would start (Holtec,
2019b). Once the SFP is poured, the CEC would be staged and leveled using designed
leveling bolts. Upon completion of the CEC leveling process, formwork would be erected to
grout the CEC baseplates in place, followed by the actual grouting process itself. The
Self-Hardening Engineering Subgrade layer, composed of engineered backfill, Controlled Low
Strength Material or lean concrete, would be installed to the appropriate elevation, and the top
surface would be prepped for the top slab or ISFSI pad. As the subgrade layer is installed,
excavated areas would be backfilled and utilized. This backfill material would reuse excavated
soils, to the extent practicable. After the concrete is poured and set for the ISFSI pad, the
HI-STORM UMAX system would be complete. Final site grading would also reuse stockpiled
soils. Approximately 10 percent of the stockpiled soils would be expected to be reused for
backfilling and final site grading. The remainder of stockpiled soils would be shipped offsite via
heavy-haul trucks (Holtec, 2019a,b).

Facility Operations

During CISF operations, transportation casks containing canisters of SNF would arrive via rail
car. Upon arrival, security personnel would perform an initial receipt inspection of the cask prior
to transport into the protected area. The transportation cask would then be transported into the
cask transfer building, and radiological personnel would conduct a receipt inspection of the cask
(Holtec, 2019a,b). The inspection would include initial radiological surveys and an examination
of the integrity of the transportation cask. The cask would then be transferred to a receiving pad
using the movable gantry crane. The SNF canister would be removed from the transportation
cask, tested for integrity, loaded into a transfer cask, and moved onto a transporter. Once
loaded, the transporter would proceed to the appropriate storage module at the HI-STORM
UMAX ISFSI pad (Holtec, 2019a). The transfer cask would be aligned with the storage location,
the lower lid of the transfer cask would be removed, and the canister would be lowered onto the
storage pad. The transfer cask would be disconnected, removed from the storage pad area,
and the transfer cask would be returned to the cask transfer building (Holtec 2019a,b). When a
geologic repository becomes available, the SNF stored at the proposed CISF would be removed
and sent to the repository for disposal. Removal of the SNF from the proposed CISF, or
defueling, would involve similar activities to those associated with shipping SNF from nuclear
power plants and ISFSIs and emplacement of SNF at the proposed CISF project.
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2.2.1.4 Facility Closure, Decommissioning, and Reclamation

Decommissioning and reclamation of the proposed facility
would include the dismantling of the proposed facility and rail
spur. The decommissioning evaluation in this EIS is based on
currently available information and plans. At the end of the
license term of the proposed CISF project, once the SNF
inventory is removed, the facility would be decommissioned
such that the proposed project area and remaining facilities
could be released and the license terminated.
Decommissioning activities, in accordance with 10 CFR Part 72
requirements, would include conducting radiological surveys
and decontaminating, if necessary. Holtec has committed to
reclamation of nonradiological-related aspects of the proposed
project area (Holtec, 2019a). Reclamation would include
dismantling and removing equipment, materials, buildings,
roads, the rail spur, and other onsite structures; cleaning up
areas; waste disposal; controlling erosion; and restoring and
reclaiming disturbed areas. Because decommissioning and

Decommissioning activities include
conducting radiological surveys
and decontaminating, if necessary.
(10 CFR Part 72).

Reclamation activities include
dismantling and removing
equipment, materials, buildings,
roads, the rail spur, and other
onsite structures; cleaning up
areas; waste disposal; controlling
erosion; and restoring and
reclaiming disturbed areas
(Holtec, 2019a).

reclamation are likely to take place well into the future, technological changes that could
improve the decommissioning and reclamation processes cannot be predicted. As a result, the
NRC requires that licensees applying to decommission an ISFSI (such as the proposed CISF)
submit a Decommissioning Plan. The requirements for the Final Decommissioning Plan are
delineated in 10 CFR 72.54(d), 72.54(g), and 72.54(i). The NRC staff would undertake a
separate evaluation and NEPA review and prepare an environmental assessment or EIS, as
appropriate, at the time the Decommissioning Plan is submitted to the NRC.

2.2.1.5 Use of the Rail Spur

The main rail line is approximately 6.1 km [3.8 mi] to the west of the proposed project area, and
a private rail spur would be constructed as part of the proposed action. The rail spur would be
exclusively used by Holtec (i.e., would be a non-carrier private rail spur not used by commercial
rail carriers) to transport SNF from the main rail line to the proposed CISF with an approximate
total length of 8 km [5 mi]. The disturbed land area for the rail spur would be 15.9 ha [39.4 ac]
of BLM-managed land. The rail spur would be routed across relatively flat BLM-managed land
west of the proposed CISF project and would not cross any major highways (Holtec, 2019a). A
site access road would also be constructed across relatively flat BLM-managed land from the
proposed CISF project southward to U.S. Highway 62/180 and would be approximately 1.6 km
[1 mi] in length. Construction of the rail spur and site access road would require BLM right-of-

way approval on Federal lands.

2.2.1.6 Emissions and Waste Generation

All stages of the proposed CISF (i.e., construction, operation, and decommissioning) would
generate effluents and waste streams that must be handled and disposed of properly. This
section describes the various types and volumes of effluents or wastes the proposed

CISF generates.

2-9




—

O©oo~NOOOAPRWN

Nonradiological Gaseous or Airborne Particulate Emissions

The primary nonradiological emissions the proposed CISF generated would be combustion
emissions and fugitive dust. The main sources of the combustion emissions would be mobile
sources and construction equipment. Combustion emissions are further categorized into
non-greenhouse gases and greenhouse gases. The main sources of fugitive dust

(e.g., particulate matter PM2s and particulate matter PM+,) would be travel on unpaved roads
and wind erosion from disturbed land. Particulate matter PM refers to particles that are

10 micrometers [3.9 x 10 in] in diameter or smaller, and PM s refers to particles that are

2.5 micrometers [9.8 x 10 in] in diameter or smaller.

EIS Table 2.2-1 contains the proposed action (Phase 1) estimated emission levels for each
project stage (i.e., construction, operation, and decommissioning) as well as for the peak year.
The peak-year emissions represent the highest emission levels associated with the proposed
action (Phase 1) for each individual pollutant in any one year and therefore also represent the
greatest potential impact to air quality. For the proposed action (Phase 1), no stages overlap,
so the peak year for each pollutant occurs during the stage with the highest emissions levels for
that pollutant. Construction activities would primarily generate combustion emissions from
mobile sources as well as fugitive dust from clearing and grading of the land and vehicle
movement over unpaved roads. Operation activities would primarily generate combustion
emissions from equipment used to receive SNF and load it into modules or unload the SNF from
the modules and remove the SNF from the proposed CISF. Decommissioning and reclamation
activities are described in EIS Section 2.2.1.4. Reclamation activities would primarily generate
combustion emissions from mobile sources as well as fugitive dust from clearing and grading of
the land and vehicle movement over unpaved roads. For the proposed action (Phase 1) the
operations stage generates the peak-year emission levels for carbon dioxide, carbon monoxide,
and hazardous air pollutants. For the proposed action (Phase 1), the construction and
decommissioning stages generate the same emission levels (EIS Table 2.2-1), and generate
the peak-year emission levels for the other pollutants identified in EIS Table 2.2-1. This table
also includes hourly emissions, which reflects the peak emissions levels of combustion sources
that do not operate continuously over the year or even a day.

Table 2.2-1 Estimated Proposed Action (Phase 1) Emission Levels of Various
Pollutants for the Proposed CISF
Pollutant Construction Operations Decommissioning | Peak Year
kg/h* Tiyrt kg/h* | Tiyrt kg/h* Tiyrt Tiyrt
Carbon 695 | 2,244 | 216 | 2,306 | 695 2,244 2,306
Dioxide
Carbon 171 | 718 | 049 | 7.62 1.71 7.18 7.62
Monoxide
Hazardous
Air <0.004 | 0.01 | <0.004 | 0.02 | <0.004 0.01 0.02
Pollutants
'C\')'t'.roge” 3.72 | 9.01 098 | 753 3.72 9.01 9.01
xides
Particulate
Matter* 0.96 1.96 0.05 0.34 0.96 1.96 1.96
PM2s
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Table 2.2-1 Estimated Proposed Action (Phase 1) Emission Levels of Various
Pollutants for the Proposed CISF
Pollutant Construction Operations Decommissioning | Peak Year
kg/h* Tiyrt | kg/h* | Tiyr! kg/h* Tlyrt Tlyrt
Particulate
Matter* 8.01 14.82 0.07 0.53 8.01 14.82 14.82
PMyo
Sulfur <0004 | 003 | <0004 | 002 | <0.004 | 0.03 0.03
ioxide
Volatile
Organic 4.19 4.40 0.1 1.14 4.19 4.40 4.40
Compounds
*Stands for kilograms per hour. To convert to pound per hour, multiply by 2.2046
TStands for metric tons per year. To convert to short tons per year, multiply by 1.10231.
¥The proposed action includes a single concrete batch plant. If a second concrete batch plant is utilized,
then NRC staff assume that the concrete batch plant emission levels would double.
Source: Holtec, 2019a and 2019d; SwRI, 2019

EIS Table 2.2-2 contains the Phases 2-20 estimated emission levels for the various project
stages and the peak year. The peak year for Phases 2-20 accounts for when stages
(regardless of phase) overlap. Construction stage emission levels for Phases 2-20 are
estimated at 15 percent of the proposed action (Phase 1) construction stage emission levels.
None of the subsequent expansion phase construction stages overlap with each other. For the
operations stage, the primary activity that would generate air emissions would be the loading
and unloading of SNF, and subsequent expansion operation stages would not overlap with the
operations from other phases. However, operation stages would overlap with construction
stages (e.g., Phase 1 operations would overlap with Phase 2 construction). For Phases 2-20,
the overlapping construction and operation stages generate the peak-year emission levels for
carbon dioxide, carbon monoxide, and hazardous air pollutants, and the decommissioning stage
generates the peak-year emission levels for the other pollutants identified in EIS Table 2.2-2.
The manner in which the stages overlap for full build-out (Phases 1-20) would be the same as
the manner in which the stages overlap for Phases 2-20 (i.e., subsequent construction stages
overlap with operation stages). This means the peak-year emission levels for full build-out
(Phases 1-20) are the same as the peak-year emission levels for Phases 2-20.

Table 2.2-2 Estimated Phases 2-20 Emission Levels of Various Pollutants for the

Proposed CISF
Pollutant Construction Operations Decommissioning Peak Year

kg/h* Tlyrt kg/h* | Tlyrt kg/h* Tlyrt Tiyt

Carbon 104 337 216 | 2,306 | 695 2244 2,643

Dioxide

Carbon 0.26 1.08 049 | 7.62 1.71 7.18 8.70

Monoxide

Hazardous | _ 004 | <0004 | <0.004 | 0.02 | <0.004 | 0.01 0.02

Air Pollutants

Nitrogen 0.56 1.35 098 | 7.53 3.72 9.01 9.01

Oxides

Particulate

Matter* 0.14 0.29 0.05 0.34 0.96 1.96 1.96

PM2 s
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Table 2.2-2 Estimated Phases 2-20 Emission Levels of Various Pollutants for the
Proposed CISF

Pollutant Construction Operations Decommissioning Peak Year

kg/h* Tlyrt kg/h* | Tlyrt kg/h* Tlyrt Tiyt

Particulate

Matter* 1.20 2.22 0.07 0.53 8.01 14.82 14.82

PMo

Sulfur <0.004 | <0.004 | <0.004 | 002 | <0.004 | 0.03 0.03

Dioxide

Volatile

Organic 0.63 0.66 0.10 1.14 4.19 4.40 4.40

Compounds

*Stands for kilograms per hour. To convert to pounds per hour, multiply by 2.2046
TStands for metric tons per year. To convert to short tons per year, multiply by 1.10231.

The proposed action includes a single concrete batch plant. If a second concrete batch plant is used, then NRC
staff assume that the concrete batch plant emission levels would double.
Source: Holtec, 2019a and 2019d; SwRI, 2019

Waste Generation

This section provides a detailed description of various waste streams the proposed CISF project
generates. This section describes the types and volumes of effluents or wastes Holtec
estimates would be generated during all stages of the proposed CISF and definitions of the
types of waste that would be generated.

Quantities for each of the waste streams analyzed in this EIS (Section 4.14) and produced
during all phases of the proposed CISF are provided in the below EIS Table 2.2-3. Depending
on the stage of the proposed CISF, different types of waste are produced, including
nonhazardous, low-level radiological waste (LLRW), hazardous, and sanitary.

Table 2.2-3 Quantities of Different Types of Waste Generated by the Various
Stages of the Proposed CISF

Solid Waste Liquid Waste
Low-Level
Radiological
Stage Nonhazardous* (LLRW) Hazardous Sanitary’
Construction— 5,080 metric none none 11,360
Phase 1 (including | tons liters/day"
rail spur)
Construction— 96,525 metric none none 11,360 liters/day
Phases 2-20 tons (total for
Phases 2-20)

Operation of 91.1 metric 0.45 metric 1.20 metric 11,360 liters/day
Phase 1 capacity tons/year tons/year tons/year
only (500 casks, (1,110 m3)
including use of rail
spur and defueling)
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Table 2.2-3 Quantities of Different Types of Waste Generated by the Various
Stages of the Proposed CISF
Solid Waste Liquid Waste
Low-Level
Radiological
Stage Nonhazardous* (LLRW) Hazardous Sanitary’
Operation of 3,460 metric 8.61 metric 1.20 metric 11,360 liters/day
Phases 2-20, tons tons tons/year
(including rail spur | (42,180 m?3) (total for
and defueling) (total for Phases 2-20)
Phases 2-20)
Decommissioning — | 281,228 metric | 0.91 metric 1.20 metric 11,360 liters/day
Dismantling tons tons tons/year
(Phase 1, including | (290,000 m?3)#
rail spur)
Decommissioning — | 5,343,324 17.24 metric 1.20 metric tons/ | 11,360 liters/day
Dismantling metric tons tons year
(Phases 2-20) (5,800,000 m®) * | (total for
(total for Phases 2-20)

Phases 2-20)

*Volumes provided for nonhazardous waste were calculated as described in EIS Section 4.3.1. To convert metric
tons to short tons, multiply by 1.10231
TThis value is the system capacity rather than the waste generation rate. To convert liters to gallons, multiply

by 0.264.

*Nonhazardous waste volumes provided under decommissioning represent waste generated from optional
reclamation, which would include removal of structures such that the land is returned to its preoperational state, or
equivalent. While reclamation is not required by NRC regulations, nonhazardous waste generated from
reclamation would primarily include non-radiological construction and demolition waste generated from removal of

structures and facilities.

Source: Modified from Holtec (2019a,c )
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Nonhazardous waste includes waste that is neither
radioactive nor hazardous and typically disposed of in a
municipal landfill. For the proposed CISF, nonhazardous
waste includes typical office/personnel waste the work force
generates, concrete truck washout materials from concrete
placement activities, miscellaneous construction wastes
(dumpsters), and steel bins for disposal/recycling of
extraneous steel material. Holtec has selected two municipal
landfill facilities that have permits from the State of

New Mexico to handle nonhazardous waste: (i) the
Sandpoint Landfill, located 40 km [25 mi] west of the
proposed CISF site and (ii) the Lea County Landfill, located
east of Eunice, New Mexico.

For the proposed CISF, typical LLRW produced would include
contamination survey rags, anti-contamination garments, and
other health physics materials. Based on fuel storage loading
campaign experience, quantities of this waste produced are
dependent on the number of casks loaded and are estimated
to be limited. Under normal operations, the use of NRC-
certified storage casks at the proposed CISF project would
fully contain the stored radioactive material. The proposed
CISF would not be expected to generate LLRW other than an
estimated small amount of LLRW resulting from health
physics activities. Any LLRW generated would be managed

Nonhazardous waste
Waste that is neither
radioactive nor hazardous
and typically deposited in a
landfill.

Low-level radiological
waste (LLRW)

A general term for a wide
range of items that have
become contaminated with
radioactive material or have
become radioactive through
exposure to neutron
radiation. The radioactivity
in these wastes can range
from just above natural
background levels to much
higher levels, such as those
levels seen in parts from
inside the reactor vessel in a
nuclear power reactor.

(e.g., handled and stored) in accordance with an NRC-approved and 10 CFR Part 20-compliant
radiation protection plan, and consequently, the possibility of releases to the environment would
be minimized. LLRW generated from the proposed CISF would be transported to one of two
offsite licensed disposal facilities, the Waste Control Specialists (WCS) LLRW disposal facility in
Andrews County, Texas, and the EnergySolutions LLRW disposal facility in Clive, Utah. The
WCS LLRW disposal facility is licensed by the Texas Commission on Environmental Quality
(TCEQ) and authorized to receive dry packaged Class A LLRW not to exceed 26,000,000 ft
[736238 m® (TCEQ, 2019). The EnergySolutions LLRW disposal facility in Clive, Utah, is
authorized to receive 235,550,619 ft2 [6670051 m?] of Class A LLRW (EnergySolutions, 2015).

2-14




OO WN -

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

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

39
40
41
42
43

44

45
46

For the proposed CISF, hazardous waste produced
would primarily occur from the potential use of small
quantities of chemicals or other solvents. These
activities would be performed using proper handling
procedures that would prevent releases of hazardous
materials into the environment (Holtec, 2019a,b).

Hazardous waste

A solid waste or combination of
solid wastes that, because of its
quantity, concentration, or
physical, chemical, or infectious
characteristics, may (i) cause or

Holtec proposes that limited quantities of hazardous significantly contribute to an

wastes would be generated that would fall within State increase in mortality or an

and Federal requirements applicable to a Conditionally increase in serious irreversible or
Exempt Small Quantity Generator (CESQG). As such, incapacitating reversible iliness
for the proposed CISF, hazardous waste would be or (ii) pose a substantial present
identified, stored, and disposed of in accordance with or potential hazard to human
State and Federal requirements applicable to CESQG. health or the environment when
For the proposed CISF, mixed waste (e.g., waste that improperly treated, stored,
contains both radioactive and hazardous components) transported, disposed, or
would not be expected to be generated based on the otherwise managed (as defined
proposed activities; however, if any mixed waste were in the Resource Conservation
generated it would be handled and stored in accordance | @nd Recovery Act, as amended,
with a 10 CFR Part 20 radiation protection plan and Public Law 94-5850).

applicable hazardous waste requirements and would be

sent to a licensed facility for disposal. Sanitary waste

Liquid or solid waste originating

Sanitary waste produced from the proposed CISF would | from humans and human
include waste from bathrooms, lavatories, mop sinks, activities.

and other similar fixtures located in the cask transfer

building, security building, and administrative building. Sanitary wastewater would be contained
using onsite sewage collection tanks and underground digestion tanks similar to septic tanks but
with no drain field. In the State of New Mexico, sanitary waste management systems are
regulated by NMED. Should the generation of sanitary waste exceed 18,940 liters (L)

[5,000 gallons (gal)] per day, NMED would require a more comprehensive Groundwater
Discharge Permit pursuant to State of New Mexico ground and surface water protection
regulations in 20 NMAC 6.2.3104. Sanitary (i.e. domestic) waste management resulting from
the generation of less than 18,940 L [5,000 gal] per day would require a liquid waste permit
pursuant to State of New Mexico liquid waste disposal and treatment regulations in

20 NMAC 7.3.201. For the proposed CISF, the sanitary waste management systems would

be designed and operated in accordance with all applicable NMED and Federal standards.

After testing the waste in the collection tanks to ensure 10 CFR Part 20 release criteria and
applicable State of New Mexico requirements are met, the sewage would be disposed of at an
offsite treatment facility.

Stormwater runoff would be managed in accordance with a National Pollutant Discharge
Elimination System (NPDES) permit. In the State of New Mexico, the Environmental Protection
Agency (EPA) administers the NPDES program and issuance of NPDES permits (EPA,
2019a,b). Per current EPA regulations, Holtec would be required to apply for NPDES permits
for both construction and operation stages of the proposed CISF project (EPA, 2019c,d; 2020).

2.2.1.7 Transportation

Throughout the facility lifecycle stages, Holtec would use roadways for commuting workers,
equipment, supply shipments, and any produced-waste shipments. Additionally, during
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operations Holtec proposes using the national rail network for transportation of SNF from
nuclear power plants and ISFSIs to the proposed CISF project and eventually from the CISF to
a permanent geologic repository, when one becomes available.

Transportation During Construction of the Proposed CISF

During the construction stage of the proposed CISF, Holtec would use trucks to transport
construction supplies and equipment to the proposed project area and to transport wastes from
the proposed project area. The volume of estimated construction traffic from supply shipments,
waste shipments, and workers commuting was estimated from information provided in the
application (Holtec, 2019a,b).

The NRC staff approximated the number of construction supply shipments based on Holtec’s
estimated volume of facility decommissioning waste for Phases 1-20. Holtec estimated the
mass of demolition waste based on the total volume of material in all the empty storage casks
from the full build-out of the proposed CISF project. The resulting mass of 5.6 million metric
tons [6.2 million short tons] (Holtec, 2019a) was converted to an annual volume of 275,000 m?
[360,000 yd?] for a single phase by the NRC staff using volume-to-weight conversion factors for
construction and demolition waste consisting of concrete and rebar of 300 kg/m?® [860 Ib/yd?]
(EPA, 2016) and then dividing by the number of phases (20) and the years of construction (2)
per phase. The NRC staff estimated the annual volume of demolition waste per phase for the
upper and lower concrete pads of the proposed CISF as 14,100 m® [18,500 yd®] from facility
dimensions provided in the SAR (Holtec, 2019b), assuming the top pad included 50 percent
void space to allow for emplaced casks. The resulting total annual volume of demolition waste
for a single phase was 290,000 m® [379,000 yd®]. Assuming that approximately this volume of
aggregate material would need to be shipped each year during the construction of the proposed
action (Phase 1), the NRC staff’'s estimated number of annual supply shipments during
construction is 25,300, or approximately 69 trucks per day. This estimate assumes a truck
capacity of 11 m® [15 yd?], which is applicable to large capacity concrete aggregate

shipment volume.

Holtec also estimated the mass of waste that would be produced during the construction of the
proposed action (Phase 1). These waste estimates were provided as 2,720, 2,270, and

86 metric tons [3,000, 2,500, and 95 short tons] for concrete truck washout, miscellaneous
construction wastes, and steel, respectively (Holtec, 2019a). The NRC staff converted these
waste estimates to volumes by applying the applicable waste volume-to-mass conversion
factors (EPA, 2016) and dividing by the duration of the construction for the proposed action
(Phase 1) (i.e., 2 years). The resulting annual construction waste volume was 6,940 m?
[9,080 yd?] resulting in 454 annual shipments (of 15 m® [20 yd?] capacity) or 1.2 shipments
per day. Considering the NRC staff's estimated annual construction supply and waste
shipments, the total number of shipments per year during the construction phase would be
25,754, or 70 shipments per day.

For the construction stages of Phases 2-20, the approximate volume of construction supplies
and wastes would be less than that required for construction of the proposed action (Phase 1)
because the proposed facilities and infrastructure would already be built; however, the
construction would occur in 1 year instead of 2 and therefore the number of supply shipments
and waste shipments would double resulting in bounding estimates of 140 supply shipments
and 2.4 waste shipments per day.
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In addition to construction supply shipments, an estimated peak construction work force of

80 workers would commute to and from the proposed CISF project construction site using
individual passenger vehicles and light trucks on a daily basis (Holtec, 2019a). These workers
could account for an increase of 80 vehicles per day going to and from the proposed project
area each day during construction, for a total of 160 trips.

The workforce required to construct the rail spur was included in the preceding analysis of the
commuting construction workforce. The additional construction supplies necessary to build the
rail spur would be only a small fraction of that required for construction of the proposed CISF.
Therefore, the additional supplies and supply shipments associated with rail spur construction is
expected to not significantly add to the preceding estimate for the construction stage of the
proposed action (Phase 1).

Transportation During Operation of the Proposed CISF

During operation of the proposed CISF project, Holtec would continue to use roadways for
supply and produced waste shipments, in addition to workforce commuting. Additionally, Holtec
proposes using the national rail network for transportation of SNF from nuclear power plants
and ISFSils to the proposed CISF project and eventually from the CISF to a permanent geologic
repository, when one becomes available.

The ER did not provide estimates of operations supply shipments; however, based on the
nature of dry cask storage and the proposed operations, the NRC staff expects that the number
of annual supply shipments would not significantly contribute to shipment estimates.

For waste shipments during the operations stage of the proposed action (Phase 1) and any of
the subsequent Phases 2-20, Holtec estimated the annual generation of nonhazardous solid
waste that would need to be shipped offsite for disposal would be approximately 91 metric tons
[100 short tons] (Holtec, 2019a). The NRC staff converted Holtec’s waste estimate to a volume
of 1,110 m? [1,460 yd®] using available conversion factors for commercial municipal waste (EPA,
2016). Assuming a hauling capacity of 15 m?[20 yd?®] per truck, the NRC staff estimated

73 waste shipments would occur during operations per year or about 1 shipment every 5 days.
Other wastes would be generated in much smaller quantities during operations and would
therefore not contribute significantly to the proposed shipping activity.

Holtec estimated that the workforce for the operations stage of the proposed action (Phase 1)
would include 40 regular employees and 15 security staff at full build-out. This workforce of
55 individuals is assumed to commute to and from the proposed CISF project using separate
passenger vehicles and light trucks on a daily basis (Holtec, 2019a). During the operations
stage of Phases 2-20, construction of additional phases would occur concurrently with
operations; therefore, up to an additional 80 construction workers would be commuting during
the same time period. Therefore, the total workforce commuting during operations of

Phases 2-20 (combined with construction of next phases) could add a peak of 135 commuting
workers and vehicles traveling to and from the proposed project area each day.

During operation of any project phase, SNF would be shipped by rail from existing storage sites
at nuclear power plants or ISFSIs to the proposed CISF. These shipments must comply with
applicable NRC and U.S. Department of Transportation (DOT) regulations for the transportation
of radioactive materials in 10 CFR Parts 71 and 73 and 49 CFR Parts 107, 171-180, and
390-397, as appropriate to the mode of transport. For the operations stage of the proposed
action (Phase 1), Holtec proposes to ship 500 canisters of SNF from reactors to the proposed
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CISF (Holtec, 2019a) over the course of a year resulting in approximately 1.4 shipments per
day. During the operations stage of Phases 2-20, an additional 500 canisters would be shipped
to the proposed CISF per phase at the same approximate rate until the maximum of

10,000 canisters has been shipped at full build-out. When a repository becomes available, the
daily number of SNF shipments to the repository would be determined by several factors but
would be limited by the same loading and transfer capabilities at the CISF that factored into the
average rate of SNF receipt (1.4 shipments per day).

Transportation During Decommissioning and Reclamation of the Proposed CISF

During the decommissioning and reclamation stage of the proposed CISF project, Holtec
would use roadways for the transportation of waste materials and for commuting workers.
Reclamation activities are those actions that Holtec has committed to completing to restore and
reclaim the site during and after decommissioning.

Decommissioning activities would be limited based on the design and expected performance of
the dry storage cask systems. Regarding the potential for LLRW shipments, the NRC staff
expects that generated radioactive waste would be limited to small volumes because SNF
canisters would remain sealed during storage, and external contamination would have been
limited by required surveys at the reactor site prior to shipment, and canister inspections upon
arrival at the proposed CISF project. Therefore, the volume of low-level radioactive waste
shipments would be very low during decommissioning activities. The workforce and resulting
number of vehicles required for commuting during decommissioning is expected to be
negligible.

Reclamation transportation activities would predominantly involve shipments of demolition
waste materials and workers commuting to and from the proposed CISF project area. In the
absence of estimates of reclamation shipments in the ER, the NRC staff approximated the
number of annual shipments based on the volume of demolition waste materials from
reclamation that would need to be shipped offsite.

For the decommissioning and reclamation stages of the proposed action (Phase 1), the annual
volume of nonhazardous demolition waste from reclamation activities would be the same as the
preceding estimate for construction. The resulting total annual volume of demolition waste for a
single phase was 289,755 m?® [379,000 yd?®], assuming a 2-year duration of reclamation

(i.e., comparable to the construction duration of Phase 1). The NRC staff estimated the number
of annual reclamation waste shipments as 18,950, or approximately 52 trucks per day. This
estimate assumes a waste hauling capacity of 15 m® [20 yd®], which is applicable to a typical
roll-off container. For the decommissioning and reclamation stage of Phases 2-20, this same
waste volume estimate would also apply to the reclamation of any individual phase; however,
the number of shipments could increase to 104 shipments per day if subsequent phases were
reclaimed in a year’s time (i.e., comparable to the construction duration of phases beyond
Phase 1).

The NRC staff also estimated the volume of nonhazardous demolition waste from reclamation of
the full build-out (Phases 1-20) of the proposed project. Holtec estimated the mass of
demolition waste based on the total volume of material in all the empty storage casks from the
full build-out of the proposed CISF project. The resulting mass of 5.6 million metric tons

[6.2 million short tons] (Holtec, 2019a) was converted to a volume of 1.10 x 10" m®

[1.44 x 107 yd®] by the NRC staff using volume-to-weight conversion factors for demolition waste
consisting of concrete and rebar of 298 kg/m? [860 Ib/yd?®] (EPA, 2016). The NRC staff
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estimated the total volume of demolition waste at full build-out for the upper and lower concrete
pads of the proposed CISF as 564,600 m® [738,500 yd?] from the proposed facility dimensions
provided in the SAR (Holtec, 2019b), assuming the top pad included 50% void space to allow
for emplaced casks. The resulting total volume of nonhazardous demolition waste for full
build-out was 1.16 x 10" m3[1.52 x 107 yd?3].

For the purpose of assessing the impacts of reclamation, the NRC staff assumed that this
volume of waste material would be shipped during a 10-year reclamation period for the
proposed CISF project. The NRC staff’'s estimated number of annual shipments during
reclamation of full build-out was 75,800, approximately 208 trucks per day, or approximately

9 shipments per hour, assuming a 24-hour day for shipping activities. This estimate assumes a
truck capacity of 15 m? [20 yd?], which is applicable to a typical roll-off container. The workforce
and resulting number of vehicles required for commuting during reclamation is assumed to be
the same as for construction (80 workers in individual vehicles). Table 2.2-4 summarizes the
estimated transportation trips by proposed project stage, phase, and purpose.

Table 2.2-4 Summary of Estimated Transportation by Proposed Project Stage,
Phase, and Purpose
CISF Lifecycle Stage Estimated Daily Vehicle
and Purpose CISF Phase Round Trips*
Construction
Supplies | Phase 1 69
Wastes | Phase 1 1.2
Commuting Workers | Phase 1 80
Supplies | Phases 2-20 140
Wastes | Phases 2-20 24
Commuting Workers | Phases 2-20 80
Operations
Wastes | Phase 1 0.2
Commuting Workers | Phase 1 55
SNF Shipments | Phase 1 1.4
Wastes | Phases 2-20 0.2
Workers | Phases 2-20 135
SNF Shipments | Phases 2-20 14
Decommissioning and Reclamation
Wastes | Phase 1 52
Commuting Workers | Phase 1 80
Wastes | Phases 2-20 104
Commuting Workers | Phases 2-20 80
*Estimates of transportation vehicle round trips are based on information provided in the license application, as
described in ER Section 4.3. No estimates are provided for departing SNF shipments, because the schedule for
defueling depends on repository availability. The rate would be limited by the rate of canister loading and transfer
capabilities at the proposed CISF.
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2.2.2 No-Action (Alternative 2)

Under the No-Action alternative, the NRC would not approve the Holtec license application for
the proposed CISF in Lea County, New Mexico. The No-Action alternative would result in
Holtec not constructing or operating the proposed CISF. No concrete storage pad or
infrastructure (e.g., rail spur or cask-handling building) for transporting and transferring SNF to
the proposed CISF would be constructed. SNF destined for the proposed CISF would not be
transferred from commercial reactor sites (in either dry or wet storage) to this proposed facility.
In the absence of a CISF, the NRC staff assumes that SNF would remain on site in existing wet
and dry storage facilities and be stored in accordance with NRC regulations and be subject to
NRC oversight and inspection. Site-specific impacts at each of these storage sites would be
expected to continue as detailed in generic (NRC, 2013, 2005) or site-specific environmental
analyses. In accordance with current U.S. policy, the NRC staff also assumes that the SNF
would be transported to a permanent geologic repository, when such a facility becomes
available. Inclusion of the No-Action alternative in the EIS is a NEPA requirement and serves
as a baseline for comparison of environmental impacts of the proposed action.

2.3 Alternatives Eliminated from Detailed Analysis

2.3.1 Storage at a Government-Owned CISF Operated by the U.S. Department of
Energy (DOE)

The U.S. Department of Energy (DOE) is planning for an integrated waste management system
to transport, store, and dispose of the nation’s SNF and high-level radioactive wastes
(https://www.energy.gov/ne/integrated-waste-management). Such an integrated waste
management system would include facilities and other key infrastructure needed to safely
manage SNF from commercial nuclear reactors. The DOE’s planned integrated waste
management system would include pilot interim storage facilities initially focused on accepting
SNF from shut down reactor sites and full-scale CISFs that provide greater SNF storage
capacity. Although this alternative meets the purpose and need for the proposed action, the
DOE has not released detailed information concerning the planned SNF interim storage
facilities, such as site locations, SNF transportation options and details, or facility design
information that would allow this alternative to be analyzed in detail. Because the DOE’s
integrated waste management system is in the planning stages and provides no siting,
transportation, and facility design details that would be needed for a comparison of
environmental impacts, this alternative was eliminated from detailed consideration in this EIS.

2.3.2 Alternative Design or Storage Technologies
2.3.2.1 Dry Cask Storage System Design Alternatives

Holtec considered other dry cask storage system (DCSS) designs as an alternative to the
proposed action (Holtec, 2019b). To date, the NRC has licensed and approved SNF storage
systems Holtec owns: AREVA, NAC, and EnergySolutions. In its license application, Holtec
proposed to use its proprietary system to store SNF at the proposed CISF. A potential design
alternative would be to use the AREVA, NAC, and EnergySolutions systems. Among the
NRC-licensed and approved SNF storage systems, the NRC has determined that each of them
meets appropriate safety regulations; thus, none is deemed technologically preferable to
another. In the event that Holtec requests a license amendment in the future to include
additional storage design technologies, Holtec would be required to submit appropriate design
certifications and undergo any necessary safety and environmental reviews. The NRC staff
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determined that at this time the prospect of the use of additional technology is too speculative to
be considered as an alternative in this EIS.

2.3.2.2 Hardened Onsite Storage Systems (HOSS)

HOSS is a concept that aims to reduce the threat and vulnerability of currently deployed DCSSs
at nuclear reactor sites. The primary components of HOSS include: (i) constructing reinforced
concrete and steel structures around each waste container; (ii) protecting each of these
structures with mounds of concrete, steel, and gravel; and (iii) spacing the structures over a
larger area (Citizens Awareness Network, 2018a). The purpose of HOSS is to increase security
and resistance to potential damage of DCSSs from natural disasters, accidents, and attacks. At
this time, HOSS is a generalized concept, and detailed plans that would allow NRC staff to
conduct a detailed safety, environmental, and cost/benefit analysis are not available.
Furthermore, HOSS does not meet the purpose and need for the proposed action (provide
away-from-reactor SNF storage capacity that would allow SNF to be transferred from existing
reactor sites and stored for several decades before a permanent repository is available).
Therefore, this alternative was eliminated from detailed consideration in this EIS.

2.3.2.3 Hardened Extended-Life Local Monitored Surface Storage (HELMS)

HELMS was suggested by commenters during scoping for consideration as an alternative to the
proposed action. Similar to HOSS, HELMS is a proposal that defines a strategy to enhance the
safety of SNF DCSSs (Citizens Oversight, 2018b). The components of the HELMS strategy are
defined as follows:

. Hardened—storage facilities having design features to resist non-nuclear attack.

o Extended Life—cask systems providing a 1,000-year design life (suggested dual-wall
canister design).

o Local—cask systems located near companion nuclear plant (in-state or within regional
consortia of states), but away from water resources, dense populations, and
seismic zones.

. Monitored—each canister outfitted with an electronic monitoring system to detect cracks
and radiation.

. Surface—spent fuel stored on surface (above ground) for cooling for at least the next
200 to 300 years.

The group Citizens Oversight and its founder, Raymond Lutz, filed a petition (NRC, 2018) with
NRC for rulemaking under 10 CFR 2.802 regarding regulations and enforcement for spent fuel
storage systems under 10 CFR Part 72, specifically requesting consideration of HELMS.
Further, the HELMS proposal sets forth a set of criteria and general desigh recommendations
for managing the nation’s commercially generated SNF (Citizens Oversight, 2018). However,
the proposal does not include specific information about interim storage site locations, SNF
transportation options and details, DCSS designs, and facility design information that would
allow this alternative to be analyzed in detail in this EIS. Moreover, HELMS does not fully meet
the purpose and need for the proposed action (provide away-from-reactor SNF storage capacity
that would allow SNF to be transferred from existing reactor sites and stored for several
decades before a permanent repository is available). As of January 23, 2020, this petition was
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denied by the NRC (85 FR 3860). Therefore, this alternative was eliminated from detailed
consideration in this EIS.

2.3.3 Location Alternative

The NRC staff reviewed Holtec’s site-selection process and its determination regarding site
alternatives. This section discusses the site-selection process and the selection criteria, and
describes the candidate sites for the proposed CISF. Holtec based its siting process on a
process previously undertaken in 2007 as part of the ELEA response to a grant issued by DOE
to develop a facility to recycle SNF and reuse constituents of the SNF to fuel other reactors
and produce energy under the Global Nuclear Energy Partnership (GNEP) program. The
site-selection process identified the viability of several locations and ranked the sites based on a
number of factors. EIS Figure 2.3-1 shows the location of the six sites evaluated as part of the
GNEP program. To evaluate whether any of the environmental impacts could be avoided or
significantly reduced through site selection, the NRC staff evaluated the site-selection process
to determine if the site Holtec proposed was the environmentally favorable location when
compared to other evaluated sites.

Holtec Site-Selection Process

As part of the aforementioned 2007 GNEP grant process, DOE developed the following set of
screening criteria to apply to prospective sites:

Site data (size and availability)

Ecological communities

Water resources

Critical terrestrial habitats

Threatened and endangered species

Regional demography

Cultural resources

Future projects

Geology/seismology

Climatology

Hydrology/flooding

Regulatory/permitting

Construction costs

Storage capacity

Presence of other hazardous facilities with 16 km [10 mi]
Status on National Priorities List or Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) (ELEA, 2007)
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Figure 2.3-1 Potential Sites ELEA Evaluated for GNEP Siting Studies

(Source: ELEA, 2007)

ELEA focused on eight sub-criteria (size, hydrology, electricity capability, population, zoning,
road access, seismic stability, and water availability) to apply to prospective sites for
consideration in the GNEP program. ELEA further refined those eight criteria into

31 site-specific screening factors:

Size

Largest contiguous area
State owned

Federally owned
Privately owned

Surface water

Depth to water

Faults
Historical/archeological
Public water supply wells
Buffer zone potential
Active alluvial fans
Threatened and endangered species
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Seismic impact zones

Unstable area/karst
Easements/pipelines

Utilities

Estimated number of oil/gas wells
Topography/slopes

Distance to airports — Carlsbad
Distance to airports — Hobbs
Proximity to Carlsbad (road mileage)
Proximity to Hobbs (road mileage)
Proximity to Carlsbad (direct mileage)
Proximity to Hobbs (direct mileage)
Existing site development
Environmental justice

Land Use

Access to State/Federal highway
Rail access

Zoning

ELEA compiled information on these characteristics for six potential sites in the region, EIS
Figure 2.3-1. The information was collected from readily available sources and existing
literature, which was ample because of the number of recent projects and studies in the area
(ELEA, 2007)

Once the information for each of the prospective sites was tabulated, ELEA developed a
screening process to systematically evaluate sites using a ranking matrix. Each criteria was
assigned an importance factor ranging from 1 to 3, with 3 being the most important. For each of
the criteria for an individual site, the characteristic was assigned a ranking factor from 1 to 5,

5 being the most favorable site for a particular criterion. Final scores were determined based on
the combined importance factor and site characteristics. Site 1 ranked highest in the overall
scores (ELEA, 2007). ELEA eliminated two of the six sites with very low scores (Sites 5

and 6) from further consideration. Of the remaining four sites, Site 1 ranked first and Site 4
ranked second.

Although the GNEP program ended, Holtec utilized information from these evaluations by ELEA
conducted for the GNEP project as part of their site-selection process. Holtec considered the
top ranked sites and decided that one, Site 1, offered more favorable siting factors and selected
this site as the proposed action location for the currently proposed CISF. The favorable siting
factors Holtec used included (i) private ownership of the land; (ii) equal distance between the
cities of Hobbs and Carlsbad, which optimized access for housing, jobs, supplies and other
support; (iii) proximity to U.S. Highway 62/180, which provided an advantage for transporting
SNF; and (iv) Federal land south of the proposed site offered a potential for expansion of the
facilities if needed. The site with the favorable factors was put forward in the Holtec license
application (Holtec, 2017, 2019a,b). Holtec also reviewed the eight criteria that were developed
for the GNEP facilities and determined that electricity capacity and water availability were not as
important as the other six criteria, because the CISF would not require significant amounts of
either. Holtec stated in its ER (Holtec, 2019a) that neither electric capacity nor water availability
were factors that affected the selection of Site 1 for the GNEP nuclear facilities.
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In considering site location alternatives for this EIS, the NRC staff conducted a sensitivity
analysis of the siting process to ensure that the site selection was not sensitive to small
changes in the relative weights of objectives or criteria. The NRC staff evaluated the
information by equally ranking each of the criteria, segregating certain criteria for specific
evaluation, and applying higher ranking to environmental- and safety-related criteria.

The NRC staff’s first step in assessing the siting process was to review the original grading
criteria. The NRC staff found that the top-weighted categories were practical because they
were based on the site’s suitability to host the proposed project. Those categories included
faulting, seismic impact area, and presence of karst material. Next, the NRC staff performed a
sensitivity analysis. First, the staff set all criteria weights equal so that no one characteristic
would skew the outcome. The second step was to weight highly several specific safety and
environmental characteristics (seismic impact zone, karst area, easements/pipelines faulting,
topography, rail access, and zoning) to determine if that changed the site ranking. Finally, the
NRC staff revised all safety and environmental characteristics to highly weight these to
determine if doing this changed the site ranking. At each step of this process, Site 1 rated
consistently highest. Sites 2 and 4 interchanged ranks of second and third depending on the
criteria evaluated. Sites 5 and 6 consistently ranked lowest.

In addition to the results of the siting process evaluation and sensitivity analysis, the NRC staff
considered the fact that Site 1 is the only site that is entirely privately owned land and where the
presence of a species of concern has not been identified. Site 1 also offers the shortest
distance to the nearest rail line at 9.4 km [5.9 mi]. Sites 2 and 4 ranked higher than the
remaining sites but are either not entirely privately owned, contain habitat for identified species
of concern, or are further from the existing rail line. Based on these considerations and the
results of the NRC staff’s siting process evaluation and sensitivity analysis, the NRC staff
eliminated the remaining alternative sites from further consideration in this EIS.

2.3.4 Facility Layout Alternative

In determining the layout of the proposed CISF, Holtec evaluated site access considerations for
workers, materials, and SNF deliveries, a process which dictated that support facilities such as
the security building, the administration building, and the cask transfer building be located on
the southern boundary of the proposed site. Operational efficiencies and worker dose
considerations also dictated that the ISFSI pad be located in close proximity to the cask transfer
building. Additionally, the proposed action (Phase 1) storage locations for SNF are proposed to
be located at the northeastern-most point of the ISFSI pad so that subsequent phases of
construction would have minimal interference with ongoing operations. Furthermore,
environmental, safety, and security considerations indicated that the ISFSI pad be a compact
design to minimize infrastructure requirements, with minimal land disturbance within the
protected area, and with clear sight lines around the perimeter. This compact design would also
minimize any potential impacts related to ecological and cultural resources, and would minimize
ground disturbance and air quality impacts. Also, 10 CFR 72.106 requires any facility or storage
location for SNF to be no closer than 100 m [328 ft] from the protected area boundary. For
these reasons, Holtec deemed the proposed facility layout as the optimized configuration and
eliminated other layouts from consideration.

The NRC staff’s review of Holtec’s proposed facility layout determined that the current proposal
optimizes the site access and facility layout and minimizes the potential impact to ecological and
cultural resources. The staff evaluated the proposed layout of the facility and did not identify
any other facility layout that was clearly superior for the proposed CISF such that it should be
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considered as an alternative to the proposed facility layout. Therefore, other site facility design
alternatives were eliminated from detailed consideration in this EIS.

2.4 Comparison of Predicted Environmental Impacts

NUREG-1748 (NRC, 2003) categorizes the significance of potential environmental impacts
as follows:

SMALL: The environmental effects are not detectable or are so minor that they would neither
destabilize nor noticeably alter any important attribute of the resource.

MODERATE: The environmental effects are sufficient to alter noticeably, but not destabilize,
important attributes of the resource.

LARGE: The environmental effects are clearly noticeable and are sufficient to destabilize
important attributes of the resource.

Chapter 4 presents a detailed evaluation of the environmental impacts from the proposed action
and the No-Action alternative on resource areas at the proposed CISF. EIS Table 2.4-1
compares the significance level (SMALL, MODERATE, or LARGE) of potential environmental
impacts of the proposed action and the No-Action alternative. For each resource area, the NRC
staff identifies the significance level during each stage of the proposed project: construction,
operations, and decommissioning and reclamation.

Table 2.4-1 Summary of Impacts for the Proposed CISF Project
Land Use
Proposed Action
(Phase 1) Phases 2-20 No-Action
Construction SMALL SMALL NONE
Operation SMALL SMALL NONE
Decommissioning SMALL SMALL NONE
and Reclamation
Transportation
Proposed Action
(Phase 1) Phases 2-20 No-Action
Construction SMALL SMALL NONE
Operation SMALL SMALL NONE
Decommissioning SMALL SMALL NONE
and Reclamation
Geology and Soils
Proposed Action
(Phase 1) Phases 2-20 No-Action
Construction SMALL SMALL NONE
Operation SMALL SMALL NONE
Decommissioning SMALL SMALL NONE
and Reclamation
Surface Water
Proposed Action
(Phase 1) Phases 2-20 No-Action
Construction SMALL SMALL NONE
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Operation SMALL SMALL NONE
Decommissioning SMALL SMALL NONE
and Reclamation
Groundwater
Proposed Action
(Phase 1) Phases 2-20 No-Action
Construction SMALL SMALL NONE
Operation SMALL SMALL NONE
Decommissioning SMALL SMALL NONE
and Reclamation
Ecology
Proposed Action
(Phase 1) Phases 2-20 No-Action
Construction SMALL to SMALL to NONE
MODERATE MODERATE
Operation SMALL to SMALL to NONE
MODERATE MODERATE
Decommissioning SMALL to SMALL to NONE
and Reclamation MODERATE MODERATE
Air Quality
Proposed Action
(Phase 1) Phases 2-20 No-Action
Construction SMALL SMALL NONE
Operation SMALL SMALL NONE
Decommissioning SMALL SMALL NONE
and Reclamation
Noise
Proposed Action
(Phase 1) Phases 2-20 No-Action
Construction SMALL SMALL NONE
Operation SMALL SMALL NONE
Decommissioning SMALL SMALL NONE
and Reclamation
Historic and Cultural
Proposed Action
(Phase 1) Phases 2-20 No-Action
Construction SMALL. Pending SMALL. Pending NONE
completion of completion of
consultation under consultation under
NHPA Section 106, NHPA Section 106,
the NRC staff’'s the NRC staff’'s
preliminary preliminary
conclusion is that the | conclusion is that the
proposed project proposed project
would have no effect | would have no effect
on historic properties. | on historic properties.
Operation SMALL. Pending SMALL. Pending NONE
completion of completion of
consultation under consultation under
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Table 2.4-1

Summary of Impacts for the Proposed CISF Project

NHPA Section 106,
the NRC staff’'s
preliminary
conclusion is that the
proposed project
would have no effect
on historic properties.

NHPA Section 106,
the NRC staff’'s
preliminary
conclusion is that the
proposed project
would have no effect
on historic properties.

Decommissioning SMALL SMALL NONE
and Reclamation
Visual and Scenic
Proposed Action
(Phase 1) Phases 2-20 No-Action
Construction SMALL SMALL NONE
Operation SMALL SMALL NONE
Decommissioning SMALL SMALL NONE
and Reclamation
Socioeconomics
Proposed Action
(Phase 1) Phases 2-20 No-Action
Construction SMALL to SMALL to NONE
MODERATE MODERATE
(beneficial to local (beneficial to local
finance) finance)
Operation SMALL SMALL NONE
Decommissioning SMALL to SMALL to NONE
and Reclamation MODERATE MODERATE
(beneficial to local (beneficial to local
finance) finance)
Environmental Justice
Proposed Action
(Phase 1) Phases 2-20 No-Action

Construction No disproportionately | No disproportionately | No disproportionately
high and adverse high and adverse high and adverse
human health and human health and human health and
environmental effects | environmental effects | environmental effects

Operation No disproportionately | No disproportionately | No disproportionately

high and adverse
human health and
environmental effects

high and adverse
human health and
environmental effects

high and adverse
human health and
environmental effects

Decommissioning
and Reclamation

No disproportionately
high and adverse
human health and
environmental effects

No disproportionately
high and adverse
human health and
environmental effects

No disproportionately
high and adverse
human health and
environmental effects

Public and Occupational Health
Proposed Action
(Phase 1) Phases 2-20 No-Action
Construction SMALL SMALL NONE
Operation SMALL SMALL NONE
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Table 2.4-1 Summary of Impacts for the Proposed CISF Project

Decommissioning SMALL SMALL NONE
and Reclamation

Waste Management

Proposed Action

(Phase 1) Phases 2-20 No-Action
Construction SMALL SMALL NONE
Operation SMALL SMALL NONE
Decommissioning SMALL SMALL to NONE
and Reclamation MODERATE (until a

new landfill is
established)

The predicted environmental impact to each resource area for the proposed project can also be
found in the Executive Summary.

2.5 Preliminary Recommendation

After comparing the impacts of the proposed action (Phase 1) to the No-Action alternative, the
NRC staff, in accordance with 10 CFR Part 51, recommends the proposed action (Phase 1),
which is the issuance of an NRC license to Holtec to construct and operate a CISF for SNF at
the proposed location. In addition, BLM staff recommends the issuance of a permit to construct
and operate the rail spur. This recommendation is based on (i) the license application, which
includes the ER and supplemental documents, and Holtec’s responses to the NRC staff's
requests for additional information; (ii) consultation with Federal, State, Tribal, local agencies,
and input from other stakeholders; (iii) independent NRC and BLM staff review; and (iv) the
assessments provided in this EIS.
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3 DESCRIPTION OF THE AFFECTED ENVIRONMENT

3.1 Introduction

The proposed Holtec Consolidated Interim Storage Facility (CISF) would be located in

Lea County, New Mexico. The proposed CISF project area is defined as the land within
Holtec’s proposed license boundary. The proposed CISF project area encompasses

421 hectares (ha) [1,040 acres (ac)] of mostly private land. The proposed CISF project area is
larger than the total disturbed land area associated with the proposed action (Phase 1) or any
potential license amendments (Phases 2-20). The proposed action is to construct, operate, and
decommission Phase 1 of a facility, which would disturb 48.2 ha [119 ac] of land. The total land
disturbed by the proposed CISF project at full build-out (Phases 2-20) would be approximately
134 ha [330 ac]. Additional information on the proposed CISF project is included in EIS
Section 2.2.1. As part of the proposed action, Holtec would apply for a permit from the

U.S. Bureau of Land Management (BLM) for a parcel of BLM land that would be used to access
the proposed CISF project area. This right-of-way access across BLM land would be used to
construct a rail spur to transport spent nuclear fuel (SNF) from the main rail line to the proposed
CISF project area and is therefore considered a connected action for the purpose of this
environmental review.

This chapter describes the existing environmental conditions within the proposed CISF project
area and, for some resource areas, the region surrounding the proposed CISF project location.
The resource areas described in this section include land use, transportation, geology and soils,
water resources, ecology, noise, air quality, historic and cultural resources, visual and scenic
resources, socioeconomics, public and occupational health, and current waste management
practices. The descriptions of the affected environment are based upon information provided in
Holtec’s Environmental Report (ER) (Holtec, 2019a), Safety Analysis Report (SAR) (Holtec,
2019b), and responses to U.S. Nuclear Regulatory Commission (NRC) requests for additional
information (RAIs) (Holtec, 2019c,d,e, 2018) and supplemented by additional information the
NRC staff identified. The information in this chapter will form the basis for assessing the
potential impacts of the proposed action (including the rail spur for SNF transport to the CISF)
and the No-Action alternative (EIS Chapter 4), and also provides information for the cumulative
impacts analysis (EIS Chapter 5). As previously stated, the proposed CISF project area
includes all land within the proposed project boundary. To provide a thorough evaluation of the
potential impacts of the proposed action (which are assessed in Chapter 4 of this EIS), for some
resource areas (e.g., land use, socioeconomics), the region surrounding the proposed CISF
project area is discussed and defined in this Chapter, as needed.

3.2 Land Use

This section describes current land use within a 10 kilometer (km) [6 miles (mi)] radius of the
proposed CISF project area (referred to as the land use study area). Holtec provided
information for this land use study area to describe the conditions within and surrounding

the proposed CISF project area. Use of such a radius is reasonable, per NUREG-1748
(NRC, 2003), because of the small footprint, low profile, and passive nature of the project.
Existing land uses include cattle grazing, oil and gas exploration and development, oil and gas
related service industry facilities, underground potash mining, and recreational activities
(Holtec, 2019a,b).
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3.2.1 Land Ownership

The Eddy-Lea Energy Alliance (ELEA) currently owns the proposed CISF project area, a limited
liability company jointly owned by Eddy and Lea counties and the cities of Carlsbad and Hobbs
(Holtec, 2019b). In April 2016, Holtec and ELEA executed a memorandum of agreement (MOA)
describing the design, licensing, construction, and operation of the proposed CISF and the
terms by which Holtec could purchase the land (ELEA, 2016). On July 19, 2016, the

New Mexico Board of Finance (NMBF) approved the sale of the land to Holtec (NMBF, 2016).

Land surrounding the proposed CISF project area is either privately-owned or owned by the
BLM or the State of New Mexico (EIS Figure 3.2-1). Split estate occurs on privately-owned land
within and surrounding the proposed CISF project area. Split estate is an estate where property
rights (or ownership) to the surface and the subsurface are split between two parties. The

State of New Mexico owns the subsurface property rights within the proposed CISF project
area, and BLM or the State of New Mexico owns subsurface property rights on privately-owned
land surrounding the proposed CISF project area (EIS Figure 3.2-2).

Proposed CISF
Project Area

e P
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Figure 3.2-1 Surface Ownership Within and Surrounding the Proposed CISF
Project Area (Source: BLM, 2012a)



—

O©Coo~NOOAPR,WN

]

|
|| B & B

roposed CISF

P
I Project Area
m.

Edd‘y County [
Lea County

u
iy

Subsurface Ownership

[ e Propnsed Rall 10 km [ i
Spur Radius
State of Mew

Mexico T Hiy E Courty Line

I otrer US Huy 012 4 6 3

g
Miles

Kilometers

Figure 3.2-2 Subsurface Mineral Ownership Within and Surrounding the Proposed
CISF Project Area (Source: BLM, 2012b)

3.2.2 Land Use Classification

Land within and surrounding the proposed CISF project area has been classified by BLM as
mostly rangeland used for cattle grazing (EIS Figure 3.2-3) (Holtec, 2019a). The rangeland
consists of shrubland and herbaceous upland. Livestock grazing on public lands is managed by
the BLM. BLM-administered grazing allotments in the vicinity of the proposed CISF project area
are shown in EIS Figure 3.2-4. The terms and conditions for grazing on BLM-managed lands
(such as stipulations on forage use and season of use) are set forth in permits and leases BLM
issues to public land ranchers. Standard management practice on BLM-administered grazing
allotments include pasture rotation, with some of the pastures being unused for at least a
portion of the year. Currently, the entire proposed CISF project area is used for cattle grazing.
Other than grazing, there is no commercial agriculture in the land use study area. Because the
proposed CISF project area is privately owned, it does not fall under the BLM range
management rules; however, the rules apply to adjacent public lands that are managed by the
same rancher who currently grazes cattle on the proposed CISF project area (Holtec, 2019a).
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Figure 3.2-3 Land Classification Within and Surrounding the Proposed CISF
Project Area (Source: USGS, 2009)

Other land use classes within and surrounding the proposed CISF project area include water,
barren land, developed, and wetlands [located near the potash mine (EIS Figure 3.2-3)]. Land
classified as water consists of playa lakes, including Laguna Gatuna, Laguna Plata, Laguna
Toston, and Laguna Tonto (EIS Figure 3.2-3). Barren land consists mostly of salt flats and
barren rock surrounding the playa lakes. Developed land comprises minor residential and
commercial development. The nearest residence to the proposed CISF project area is located
at the Salt Lake Ranch, 2.4 km [1.5 mi] north of the proposed CISF project area (Holtec,
2019a,b). Additional residences are located at the Bingham Ranch, 3.2 km [2 mi] to the south,
and near the R360 (a hydrocarbon remediation landfarm), 3.2 km [2 mi] to the southwest.
There are a total of nine occupied residences within the land use study area (Holtec, 2019b).
Commercial development consists of industrial and transportation facilities associated with
extractive industries (potash mining and oil and gas production). Minor wetlands consisting of
emergent herbaceous vegetation are present near water bodies to the west and southwest of
the proposed CISF project area near the potash mining area (EIS Section 3.5.1.5).
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3.2.3 Hunting and Recreation

Recreational activities within the land use study area include big- and small-game hunting,
camping, horseback riding, hiking, bird watching, and sightseeing. The proposed CISF project
area is currently private property owned by ELEA and would continue to be private property
after purchase by Holtec. As such, the property would be designated “Off-Limits” to the general
public and “No Trespassing” signs would be posted along the property boundary, in accordance
with State and Federal requirements for posting real estate property (Holtec, 2019a).

Maijor national and State parks and recreational areas in the vicinity of the proposed CISF
project area are shown in EIS Figure 3.2-5. Carlsbad Caverns National Park is located south of
Carlsbad and contains some of the largest caves in North America, including Carlsbad Cavern.
Carlsbad Wilderness is desert backcountry surrounding Carlsbad Caverns National Park. The
Guadalupe Back County Byway west of Carlsbad is a 48-km [30-mi] road, which ascends about
915 meters (m) [3,000 feet (ft)] from the Chihuahuan Desert into the Guadalupe Mountains.
The Living Desert Zoo and Gardens is located in Carlsbad and is dedicated to the interpretation
of the Chihuahuan Desert. Brantley Lake State Park, located between the cities of Carlsbad
and Artesia, includes a 1,214-ha [3,000-ac] lake on the Pecos River created by construction of
the Brantley Dam. Avalon Reservoir located 4.8 km [3 mi] north of Carlsbad is a shallow 27-ha
[66-ac] lake on the Pecos River, and the New Mexico Department of Fish and Game (NMDFG)
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stocks it for fishing. The W.S. Huey Waterfowl Area, located northeast of Artesia, is a stopping
and resting area for migrating waterfowl, including sandhill cranes and snow geese. Green
Meadow Lake Fishing Area, located north of Hobbs, the NMDFG stocks for fishing. Local parks
and recreational facilities (e.g., sport complexes, swimming pools, golf courses, hiking and
biking trails, shooting ranges, and lakes) are also maintained by the cities of Carlsbad, Hobbs,
Artesia, and Lovington.

3.2.4 Mineral Extraction Activities

Mineral extraction in the area of the proposed CISF project area consists of underground potash
mining and oil and gas extraction (EIS Section 4.4.1.2) (Holtec, 2019a,b). As described in EIS
Section 3.2.1, BLM or the State of New Mexico owns the minerals (potash and oil and gas)
beneath the proposed CISF project area and surrounding area. These minerals are leased to
production companies for development. The New Mexico State Land Office administers mineral
leases (potash and oil and gas) on land the State of New Mexico owns.

The proposed CISF project area is in a region of active oil and gas exploration and
development, with producing oil and gas fields, support services, pipelines, and compressor
stations. Compressor stations are used to pump oil and gas through pipelines. The locations of
compressor stations surrounding the proposed CISF project area are shown in EIS Figure 3.2-6.
Other facilities related to oil and gas activity in the area include the Zia Gas Plant located
approximately 11.6 km [7.2 mi] northwest of the proposed CISF project area and the R360
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Figure 3.2-6 Facilities Surroundihg the Proposed CISF Project Area
(Modified from ELEA, 2007)

(a hydrocarbon remediation landfarm) located 3.2 km [2 mi] southwest of the proposed CISF
project area (EIS Figure 3.2-6).

Wells associated with past and present oil and gas exploration and development within and
surrounding the proposed CISF project area are shown in EIS Figure 3.2-7. The eastern portion
of the proposed CISF project area has 18 plugged and abandoned oil and gas wells. However,
none of these plugged and abandoned oil and gas wells are located within the area where the
proposed CISF pads would be located or where any land would be disturbed. The closest
plugged and abandoned well to the storage and operations area is approximately 0.65 km

[0.4 mi] to the east. There is one active oil/gas well on the southwest portion of Section 13 that
operates at minimum production to maintain mineral rights.

All oil and gas production horizons in Eddy and Lea Counties, New Mexico, are older (and
therefore deeper) than the Salado Formation (Cheeseman, 1978). In the area of the proposed
project area, the Salado Formation occurs at depths of 549 to 914 m [1,800 to 3,000 ft] below
ground surface. Oil and gas exploration targets within and surrounding the proposed project
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area range from relatively shallow oil and gas at approximately 930 to 1,524 m [3,050 to
5,000 ft] in upper and middle Permian formations (EIS Section 3.4.1.2) to deep gas targets in
middle Paleozoic formations in excess of 4,877 m [16,000 ft] deep (ELEA, 2007). The Belco
Tetris Shallow and Belco Deep drill islands are located approximately 0.4 km [0.25 mi] and
0.8 km [0.5 mi] west of the proposed project area, respectively, and the Anise Tetris drill island
is south of the proposed project area. The no-longer-proposed Green Frog Café drill island
would have been located just outside the eastern boundary of the proposed project area
(Holtec, 2017, 2019c). These drill islands were established by the BLM in consideration of
appropriate oil and gas technology, such that wells can be drilled from the drilling islands to
effectively extract oil and gas resources, while managing the impact on underground potash
resources (77 FR 71814; December 4, 2012). The drill islands can accommodate multiple oil
and gas well locations.

Potash is a major resource in the area of the proposed project. Numerous potash coreholes
have been drilled in areas surrounding the proposed CISF project area, and there are potash
leases both within and on land adjacent to the proposed CISF project area. Underground
potash in the area of the proposed project is owned by BLM or the State of New Mexico and is
leased to potash production companies. Potash beneath the proposed project area is owned by
the State of New Mexico and is leased to Intrepid Mining LLC (Intrepid). Potash surrounding the
proposed project area is leased to various potash production companies, including Intrepid,
Mosaic Potash, and Western Ag-Minerals.

Intrepid operates two underground potash mines (Intrepid North and Intrepid East), within

9.6 km [6 mi] of the proposed CISF project area (EIS Figure 3.2-6). The Intrepid North mine,
located to the west, is no longer mining potash underground; however, surface facilities are
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currently being used in the manufacture of potash products. The Intrepid East mine, located to
the southwest, is still mining underground potash ore (Holtec, 2019a). The potash in these
mines is extracted from the Permian Salado Formation at depths of approximately 1,800 to
3,000 ft (Holtec, 2019b). The closest mined potash is approximately 3.2 km [2 mi] from the
southwestern boundary of the proposed CISF project area. However, the closest active potash
mines are at a distance of approximately 6.8 km [4.2 mi] from the proposed CISF project area
(Holtec, 2019b).

3.2.5 Utilities and Transportation

Oil and gas extraction is prevalent in the region, and electric power is needed at the well pads to
operate pumps, compressors, and other equipment. Therefore, numerous power transmission
and distribution lines exist within the region surrounding the proposed CISF project area. Xcel
Energy would provide the electrical power needed for the proposed CISF project (Holtec,
2019a). An existing electrical service along the southern border of the proposed CISF project
location would be used to provide electrical power for the proposed CISF project (Holtec,
2019a).

There are four pipelines that cross the proposed CISF project area: (i) a Transwestern 50.8-cm
[20-in] diameter natural gas pipeline along the western boundary of the proposed CISF project
area; (ii) a DCP Midstream 50.8-cm [20-in] diameter natural gas pipeline in the east central
portion of the proposed CISF project area; (iii) a DCP Midstream 25.4-cm [10-in] diameter
natural gas pipeline also in the east central portion of the proposed CISF project area; and (iv) a
61-cm [24-in] diameter above ground water pipeline in the western portion of the proposed CISF
project area (Holtec, 2019a,b). Another natural gas pipeline is proposed to be constructed near
the two existing DCP Midstream pipelines (Holtec, 2019b). Major oil and gas pipelines
surrounding the proposed CISF project area are shown in EIS Figure 3.2-8.

The City of Carlsbad Water Department would provide potable water for construction and
operation of the proposed CISF location through the existing water supply pipeline currently in
place at the proposed CISF project area (Holtec, 2019a). The City of Carlsbhad Water
Department has municipal wellfields that withdraw water from the Ogallala Aquifer. The existing
potable water pipeline that bisects the proposed CISF project area is owned by Intrepid Mining,
LLC and services their Intrepid East Facility. Intrepid is aware of the need to relocate this
pipeline, and Holtec would coordinate with Intrepid to reroute this pipeline around the proposed
CISF project area prior to the beginning of construction. The pipeline is a surface pipeline and
would require no significant construction to reroute (Holtec, 2019a).

The nearest municipal solid waste facility that serves Eddy County (and is jointly owned by
Eddy County and the City of Carlsbad) is the Sandpoint Landfill, located 40 km [25 mi] west of
the proposed CISF project area (Holtec, 2019a). The landfill is outside of the land use resource
area radius, as defined in EIS Section 3.2. However, more information on the generation and
disposal of wastes at the proposed CISF can be found in EIS Section 3.13.2. Some land in the
area is used to support road and rail transportation. Road and rail transportation is discussed in
more detail in EIS Section 3.3. Regional airports with services regional air carriers provide are
located in Carlsbad, Hobbs, and Roswell. Small, general aviation airports are located in Artesia,
Jal, and Lovington. An abandoned landing strip that is about 305 m [1,000 ft] long is located

8 km [5 mi] west of the proposed CISF project area (EIS Figure 3.2-6).
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Project (Holtec, 2019a)

3.3 Transportation

This section describes the transportation infrastructure and conditions in the region surrounding
the proposed CISF project area as well as the national transportation infrastructure and
conditions that would support shipment of SNF to and from the proposed CISF. As described in
EIS Section 2.2.1, Holtec has proposed to use roads to ship equipment, supplies, and produced
wastes, as well as to move commuting workers during the lifecycle of the proposed CISF
project. Rail is proposed as the primary means of transportation for the shipments of SNF to
and from the proposed CISF project (Holtec, 2019a).

3.3.1 Regional and Local Transportation Characteristics

EIS Figure 3.2-5 shows parks and recreation areas as well as the transportation corridor of the
region surrounding the proposed CISF project area. The major roads in the area consist of
county and State roads interconnecting the various population centers, but only four U.S.
highways traverse the area. U.S. Highway 285 runs south to north along the Pecos River
through Carlsbad and to points south, including Pecos, Texas, where it intersects with Interstate
20. U.S. Highway 62/180 runs southwest to the northeast through Carlsbad, past the location of
the proposed CISF project area, and continues northeast to Hobbs, New Mexico, and points
beyond to the east in the direction of Fort Worth, Texas. U.S. Highway 82 travels west to east
from Artesia through Lovington, New Mexico.

Regional access to the proposed CISF project area is by U.S. Highway 62/180, which is a

four-lane highway that connects Carlsbad and Hobbs. In 2015, the New Mexico Department of
Transportation (NMDOT) reported annual average daily traffic (AADT) on U.S. Highway 62/180
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ranged from approximately 9,952 vehicles per day near Hobbs, to 5,696 vehicles per day near
the proposed CISF project area (near the Eddy-Lea County line), to 7,273 vehicles per day near
Carlsbad. Commercial trucks represented approximately 43 percent of the vehicles counted
near the proposed CISF project area (NMDOT, 2016). U.S. Highway 62/180 is also the final
major highway segment on the Waste Isolation Pilot Plant (WIPP) facility transportation route.
From 1999 to 2014, there have been almost 12,000 shipments of waste to WIPP, traveling

over 22 million km [14 million mi] (DOE, 2016). Additional information about WIPP is in

Section 5.1.1.2 of this document.

Local access to the proposed CISF project area from U.S. Highway 62/180 follows

Laguna Road. The intersection of Laguna Road with U.S. Highway 62/180 is approximately
0.8 km [0.5 mi] to the south of the proposed CISF project area. Laguna Road travels south to
north through the proposed CISF project area and then connects to small county roads north of
the proposed CISF project area (Holtec, 2019a).

Two railroads service the region surrounding the proposed CISF project area. To the west of
the proposed CISF proposed area, Burlington Northern-Santa Fe (BNSF) operates the Carlsbad
Subdivision (Carlsbad to Clovis, plus industrial spurs serving potash mines east of Carlsbhad and
east of Loving) (BNSF, 2019; Holtec, 2019a). Customers include potash mines, a petroleum
refinery in Artesia, and various feed mills and agricultural-related businesses in Roswell and
Portales. The Carlsbad spur ends at the Intrepid North potash facility, which is 6.1 km [3.8 mi]
west of the proposed CISF project area (Holtec, 2019a). Intrepid reported loading 596 railroad
cars in 2018 on this spur, averaging around 50 cars per month (Holtec, 2019a).

East of the proposed CISF project area, the Texas-New Mexico Railroad (TNMR) operates

172 km [107 mi] of track near the Texas-New Mexico border from a Union Pacific connection at
Monahans, Texas, to Lovington, New Mexico. The railroad serves the oil fields of West Texas
and Southeast New Mexico as well as the Waste Control Specialists (WCS) waste disposal
facility. The primary cargo shipped on this track includes oilfield commodities, such as drilling
mud and hydrochloric acid, fracking sand, pipe, and petroleum products, including crude oil as
well as iron and steel scrap (Watco, 2019). In 2015, the operator estimated approximately
22,500 railroad carloads per year would travel on this rail (USRRB, 2016).

Holtec proposes to construct a new rail spur across uninhabited BLM-managed land due west of
the proposed CISF project area to connect the Carlsbad spur located near the Intrepid potash
facility to the proposed CISF project area. This extension of the rail line extends the affected
environment for the connected action involving the transportation of SNF to and from the
proposed CISF project to include the right-of-way for this rail spur and the area surrounding it.

3.3.2 Transportation from Nuclear Power Plants and ISFSIs to a Permanent Repository

For transportation of SNF from a nuclear power plant site (i.e., the generation sites of SNF that
could be transported to the CISF) or ISFSI, the affected environment includes transportation
workers and all rural, suburban, and urban populations living along the transportation routes
within range of exposure to radiation emitted from the packaged material during normal
transportation activities or that could be subjected to nonradiological accident hazards or
exposed in the unlikely event of a severe accident involving a release of radioactive material.
The affected environment also includes people in rail cars using the same transportation route,
people at stops, and workers who are involved with the transportation activities. This discussion
of the affected environment supports the radiological and nonradiological impact analyses of
transportation of SNF to and from the proposed CISF project (EIS Section 4.3).
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All U.S. nuclear power plants sites are serviced by controlled access roads. In addition to the
access roads, many of the plants also have railroad connections that can be used for moving
heavy loads, including SNF. Some of the plants that are located on navigable waters, such as
rivers, the Great Lakes, or oceans, have facilities to receive and ship loads on barges. Power
plants that are not served by rail would need to ship SNF by truck or barge to the nearest rail
facility that can accommodate an intermodal transfer of the SNF cask (DOE, 2008).

Because no arrangements regarding which nuclear power plants will ship SNF to the proposed
CISF have been made yet, the exact locations of SNF shipment origins have not been
determined; therefore, the details regarding the specific routes that would be used also are not
known at this time. Potential origins of SNF shipments for the proposed action (Phase 1)
include existing shut down and decommissioned reactor sites. If the proposed CISF is loaded
to full capacity, then it is reasonable to assume that shipments of SNF would come from most or
all existing reactor sites nationwide. Additionally, the SNF stored at the proposed CISF project
would eventually need to be transported to an offsite geologic repository, in accordance with the
national policy for SNF management established in the Nuclear Waste Policy Act of 1982, as
amended (NWPA). The NWPA requires that DOE submit an application for a repository at
Yucca Mountain, Nevada. Unless and until Congress amends the statutory requirement, NRC
assumes that the transportation of SNF from the CISF to a repository will be to a repository at
Yucca Mountain, Nevada.

The exact routes for SNF transportation to and from the proposed CISF would be determined in
the future, prior to making the shipments. However, to evaluate the potential impacts of these
shipments, representative or bounding routes applicable to a national SNF shipping campaign
[such as those described and evaluated in Section 2.1.7.2 of DOE’s final supplemental
environmental impact statement for a geologic repository at Yucca Mountain (DOE, 2008) or
NRC’s most recent spent nuclear fuel transportation risk assessment in NUREG-2125

(NRC, 2014)] provide sufficient information about potential transportation routes to support the
analysis of impacts in Chapter 4 of this EIS. The NRC staff consider the routes evaluated in
these prior transportation analyses to be representative or bounding for SNF shipments to and
from the proposed CISF project because they were derived based on typical transportation
industry route selection practices, they considered existing power plant locations, and they
cover large distances across the U.S. with diverse transportation characteristics.

3.4 Geology and Soils

A description of the geology, seismology, and soils within and in the vicinity of the proposed
CISF project area is presented in this section. The geology of the proposed CISF project area
in southeastern New Mexico is characterized by sediments of Quaternary age in the form of
alluvial deposits of both Pleistocene and Recent age and dune sands of Recent age that overlie
a thick sequence of complexly interbedded sandstone, shale, limestone, and evaporite deposits
of Paleozoic to Tertiary age.

3.4.1 Regional Geology

Information presented in this section on the physiography, structure, and stratigraphy of
southern Lea County, where the proposed CISF would be located, is taken largely from
Nicholson and Clebsch (1961), Geology and Ground-Water Conditions in Southern Lea County,
New Mexico, because this work is considered to be the most comprehensive geology reference
available for this portion of New Mexico. Additional references are cited, as applicable.
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3.4.1.1 Physiography

The proposed CISF project area is near the boundary of the Pecos Valley and High Plains

(also referred to as the Llano Estacado or Staked Plains) sections of the Great Plains
physiographic province in southeastern New Mexico (EIS Figure 3.4-1). The primary contrast
between the Pecos Valley and High Plains sections is the abrupt change in topographic texture.
The Pecos Valley section is a very irregular erosional surface that slopes west-southwestward
toward the Pecos River, whereas the High Plains is a depositional surface of low relief that
slopes southeastward. The topography of the Pecos Valley section is characterized by areas of
interior drainage resulting from collapse due to dissolution, and by vast areas of both stabilized

and drifting dune sand.
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Figure 3.4-1 Map of Physiographic Provinces in New Mexico

(Source: Encyclopedia Britannica, 2010)
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The proposed CISF project area is located in a vast sand dune area known as the Querecho
Plains (EIS Figure 3.4-2). The continuation of this sand dune area to the east is known as the
Laguna Valley. Dune sand covering the Querecho Plains and Laguna Valley is stable to
semi-stable, but locally drifts. The surface is very irregular and has no drainage features except
at the edges of several playas (i.e., dry-lake bed). The dune sand is generally underlain by
recent alluvium, but at several locales the sand forms topographic highs where it is underlain by
a caliche (i.e., hardened calcic soils) surface. The thickness of the sand deposit ranges from a
few centimeters (few inches) to approximately 6 m [20 ft].

Other prominent physiographic features in the vicinity of the proposed CISF project area include
Mescalero Ridge, Nash Draw, Clayton Basin, Grama Ridge, and San Simon Swale. Mescalero
Ridge is a prominent topographic feature that marks the southwestern limit of the High Plains.
The ridge is located about 11 km [7 mi] northeast of the proposed CISF project area and rises
sharply about 46 m [150 ft] above the Querecho Plains to the southwest. Mescalero Ridge is
capped by a thick layer of resistant caliche, locally called caprock, which underlies the High
Plains. Nash Draw and the Clayton Basin are topographic depressions to the west and
southwest of the Querecho Plains. These depressions formed as a result of karstic collapse in
response to dissolution (i.e., dissolving) of underlying salt and evaporite beds (Vine, 1963;

Hill, 2006; Powers et al., 2006).

Grama Ridge is a topographically high area south to the Querecho Plains with a
southwestward-facing scarp that borders San Simon Swale. Grama Ridge is characterized by a
hard caliche surface covered in some places by sand, notably on the north where dune sand
overlaps from the Querecho Plains. The surface slope and texture of the Grama Ridge area

LIECHERO PLAINS

NO ESTACADD (8 S

Figure 3.4-2 Map of Physiographic Features in Southern Lea County and Eastern
Eddy County, New Mexico (Modified from Holtec, 2019a)
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and the composition of the underlying materials indicate that it was once part of the High Plains.
San Simon Swale is a large depression covered mostly by dune sand that is bounded on the
northeast by Grama Ridge and on the southwest by areas of higher altitude. San Simon Swale
is interpreted to have originated from a combination of deep-seated solution subsidence in
Tertiary age calcretes and surface erosion of an ancestral tributary of the Pecos River
(Bachman and Johnson, 1973).

3.4.1.2 Structure and Stratigraphy

The Permian Basin, a large subsurface structural feature, underlies southeastern New Mexico
and a large part of western Texas. Major structural elements of the Permian Basin in
southeastern New Mexico, where the proposed CISF project area and the surrounding area
would be located, include parts of the Delaware Basin, Capitan Reef Complex, and Central
Basin Platform (EIS Figure 3.4-3). The Central Basin Platform is a steeply fault-bounded uplift
of basement rocks that forms an abrupt eastern terminus of the Delaware Basin. Between the
Delaware Basin and Central Basin Platform is the Capitan Reef Complex. The Delaware Basin,
Central Basin Platform, and Capitan Reef are defined on the basis of differing sedimentary
depositional environments that existed during Permian (Late Paleozoic) time.

Tatum
Basin

Chaves County

Permian Shelf

=
U e
c =
=
.HUPE A:es\a - Eg
q, ©
=
= |®
0 | {ez
Central
Basin

Platform

Capitant 6‘9‘2;‘:?
Reef I

o,

Loving [{‘} ?"

Malaga
.

Delaware
Basin

Eddy Codnty
Lea Caunty

P ,_-\\
4 — o {9}
Geologic Regions N 0 5 10 20 30 40
l:l Capitan Reef l:l Pertrian Shelf l:l Bodies of us Pl
- Water
g;artlrtral Basn [ Tatum Basin [ ] counties
iatrorm .
MM - - e e Kilometers
) | Texas

l:l Delaware Basin b D510 20 30 40

Figure 3.4-3 Major Geologic Regions of the Permian Basin of West Texas and
Southeastern New Mexico (Source: Jerina, 2014)
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Paleozoic Rocks

During the Early and Middle Paleozoic (Ordovician to Pennsylvanian time period), southeastern
New Mexico and western Texas was an embayment covered by a shallow sea that accumulated
a thick sequence of marine sediments. In the Late Paleozoic period, Permian age rocks were
deposited on an irregular surface formed by Late Pennsylvanian folding. Throughout most of
the Permian Period, the Delaware Basin was the site of a deep marine canyon. The Permian
Basin subsided more rapidly than the Central Basin Platform and continued to accumulate
sediments at times when there was little or no deposition on the platform. During early Permian
time, about 3,048 m [10,000 ft] of sediments consisting of sand, shale, and limestone
accumulated in the basin. Uplift of the platform was active through the early and middle
Paleozoic period such that most of the pre-Permian sedimentary section is missing. In middle
Permian time, a back-reef or shelf area composed of limestone (Capitan Reef Complex) began
forming along the margins of the basin. Significant reef developments are present through
2,134 m [7,000 ft] of Middle Permian strata along the reef complex. Middle Permian sediments
on the south or basin side of the reef (fore-reef, or basin facies) are mostly clastic sandstones
and shales, whereas Middle Permian sediments on the north or shelf side of the reef (back reef,
or shelf facies) are primarily carbonates. In Late Permian time, sandstone and shale beds in the
basin were covered by evaporates and limestone interbedded with dolomite, sand, and shale.
The reef created steep slopes toward the center of the basin, and the thickness of sediments
increases toward the center of the basin.

The stratigraphy of Permian to Quaternary geologic units in the Delaware Basin is shown in
EIS Figure 3.4-4. Permian rocks are divided into four series: Wolfcamp, Leonard, Guadalupe,
and Ochoa.

Wolfcamp Series: The Wolfcamp Series consists of dark shale and limestone in the Delaware
Basin. The Wolfcamp is present in structurally lower parts of the Central Basin Platform where
it consists mostly of limestone, but it thins and is absent in structurally higher parts of the
Central Basin Platform. Both the basin and shelf facies of the Wolfcamp are targets for oil and
gas exploration (Powers et al., 1978).

Leonard Series: The Leonard Series consists mainly of the Bone Springs limestone. In the
basin area, it is black calcareous shale interbedded with black limestone and is as much as
914 m [3,000 ft] thick. Toward the basin margins and in the shelf and platform areas, the
Leonard is represented by the Abo reef facies, which has a diverse lithology. The Abo reef
facies in southeastern New Mexico is a prolific oil and gas-producing formation.

Guadalupe Series: In the Delaware Basin, the Guadalupe Series is represented by the
Delaware Mountain Group, which is subdivided into three formations, from oldest to youngest:
Brushy Canyon, Cherry Canyon, and Bell Canyon. Each of these formations is up to 305 m
[1,000 ft] thick. These formations consist primarily of sandstones and shales in the basin facies
and limestones in the shelf facies and are important oil and gas exploratory targets (Vertrees

et al., 1959). Toward the margins of the basin, the upper two formations of the Delaware
Mountain Group (Cherry Canyon and Bell Canyon) grade into the Capitan reef facies.

The Capitan is a fossiliferous, locally vuggy (i.e., consisting of small-to-medium sized cavities or
voids) limestone and breccia (Hayes, 1964). The Capitan forms an arc around the west, north,
and east margins of the Delaware Basin (EIS Figure 3.4-3).
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Figure 3.4-4 Stratigraphy of Permian to Quaternary-Aged Geologic Units in the
Delaware Basin (Source: ELEA, 2007)

Ochoa Series: The Ochoa Series consists mainly of evaporates deposited during regressions

of shallow sea waters. The Ochoa is represented from oldest to youngest by the following
geologic units: Castile Formation, Salado Formation, Rustler Formation, and Dewey Lake
Redbeds. The Castile Formation consists primarily of anhydrite but contains some halite beds.
The Castile rests unconformably on the Delaware Mountain Group but does not extend
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beyond the basin margin. The Castile Formation ranges in thickness from zero to about 549 m
[1,800 ft]. The Salado Formation overlies the Castile Formation and extends across both the
Delaware Basin and Central Basin Platform. The Salado ranges in thickness from zero to about
610 m [2,000 ft]. It consists mainly of halite with some anhydrite. The Salado also contains
significant accumulations of potash mineral ore (Vine, 1963). Overlying the Salado Formation is
the Rustler Formation, which consists primarily of anhydrite but includes red beds and halite.

The Rustler ranges in thickness from 27 to 110 m [90 to 360 ft]. The Dewey Lake Redbeds
overlie the Rustler Formation and are represented by about 183 m [600 ft] of red siltstone,
shale, and sandstone commonly cemented by gypsum. This unit is laterally extensive and was
deposited in shallow water remaining in the Delaware Basin before final sea regression (Mercer
and Orr, 1977).

Mesozoic Rocks

In the Delaware Basin area, the Mesozoic era is represented only by Upper Triassic rocks of the
Dockum Group (EIS Figure 3.4-4). The Dockum Group is separated from the Upper Permian
age Dewey Lake Redbeds by an erosional unconformity. The Dockum Group is represented by
the Santa Rosa Sandstone and the overlying Chinle Formation; however, the distinction
between these two units cannot be made throughout the area, because of lithologic similarities
and poor exposures. The Santa Rosa is fine- to coarse-grained sandstone containing minor
shale layers. The thickness of the Santa Rosa ranges from about 43 m [140 ft] to more than

91 m [300 ft]. The overlying Chinle Formation ranges in thickness from zero to 387 m [1,270 ft].
The formation is thickest in the eastern part of the basin and is entirely absent in the western
part, where it has been removed by erosion. The Chinle consists mainly of red and green
claystone but also contains minor fine-grained sandstone and siltstone.

Cenozoic Rocks

Tertiary rocks in southeastern New Mexico are represented by the Ogallala Formation of
Pliocene age. The Ogallala consists of up to 122 m [400 ft] of calcareous sand, gravel, silt, and
clay deposited over an irregular terrain (Bachman, 1976). The Ogallala is capped by a layer of
dense caliche, which ranges in thickness from a few meters [feet] to as much as 18 m [60 ft].
Following the Pliocene, the Ogallala was removed by erosion in much of southwestern Lea
County and eastern Eddy County. The Ogallala remains beneath the High Plains (Central
Basin Platform) and Grama Ridge in Lea County. The caliche capping the Ogallala is resistant
to erosion and forms a prominent ledge along Mescalero Ridge.

Sediments of Quaternary age in southern Lea County are present in the form of alluvial deposits
of both Pleistocene and Recent age and dune sands of Recent age. The alluvium was
deposited in low-lying areas where the Ogallala Formation had been stripped away. The dune
sands mantle the older alluvium and the Ogallala Formation over most of the area. The older
alluvium formed the Gatuna Formation, which is likely of early to middle Pleistocene age. The
Gatuna underlies the Querecho Plains, Laguna Valley, San Simon Swale, and several smaller
areas in southern Lea County. The Gatuna is up to several hundred meters [several thousand
feet] thick and consists of reddish brown friable sandstone, siltstone, and siliceous
conglomerate with local gypsum and claystone (Powers et al., 1978). The dune sands are
stable or semi-stable over most of the area but are actively drifting in some places. The
thickness of the dunes ranges from a few centimeters [inches] to 9 m [30 ft], but generally the
sand forms a veneer 1.5to 3 m [5 to 10 ft] thick.

3-18



Across much of southeastern New Mexico, laterally extensive caliche deposits called the
Mescalero are present above the Gatuna Formation and other alluvial materials. The
Mescalero is considered the remnant of an extensive soil profile and is described as a sandy
light gray to white lower nodular and upper laminar caliche zone ranging in thickness from 1 to
3 m [3 to 10 ft] (Bachman, 1973).

3.4.2 Site Geology

A map showing the topography within and in the vicinity of the proposed CISF project area is
depicted in EIS Figure 3.4-5. Ground elevation ranges from about 1,067 to 1,082 m [3,500 ft to
3,550 ft] across the proposed CISF project area. Ground elevation is highest along the
southern boundary of the proposed CISF project area and slopes gently northward and
eastward toward two drainages. One of these drainages leads to Laguna Plata to the northwest
and the other drainage leads to Laguna Gatuna to the east.

A map showing surface geology within and in the vicinity of the proposed CISF project area is
depicted in EIS Figure 3.4-6. The ground surface at the proposed CISF project area is covered
by a laterally extensive veneer of Quaternary alluvial deposits. Drillhole logs indicate that the
alluvial deposits range from 7.6 to 12.2 m [25 to 40 ft] in thickness across the proposed CISF
project area and consist of surface soil (topsoil), a caliche caprock, and underlying residual soil
(ELEA, 2007; Holtec, 2019b; GEI Consultants, 2017). Topsoil covering the ground surface
ranges from 0 to 0.6 m [0 to 2 ft] in thickness and consists of varying amounts of sand and clay
(Holtec, 2019b; GEI Consultants, 2017). A laterally continuous layer of caliche (referred to as
the Mescalero) is present beneath the topsoil. The caliche ranges from 0.6 to 4.1 m [2 to

s e IS

7 Prohos._eélé_ CISF:«I _P"roje

Figure 3.4-5 Topographic Map of the Proposed CISF Project Area and Surrounding
Area (Source: USGS, 2013)
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Figure 3.4-6 Map of Surface Geology Within and in the Vicinity of the Proposed
CISF Project Area (Modified from ELEA, 2007)
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13.5 ft] in thickness across the proposed CISF project area (ELEA, 2007; Holtec, 2019b;
GEI Consultants, 2017). Residual soil consisting of clayey sand or sandy clay with trace gravel
is present beneath the caliche. The residual soil ranges from 5.2 to 8.5 m [17 to 28 ft] in
thickness across the proposed CISF project area (ELEA, 2007; GEI Consultants, 2017).

A geologic cross-section showing subsurface stratigraphy within and in the vicinity of the
proposed CISF project area is depicted in EIS Figure 3.4-7. The geologic cross-section was
constructed from available oil and water well logs (ELEA, 2007). Quaternary alluvial deposits
within and surrounding the proposed CISF project area (described previously) are underlain by
bedrock of the Triassic Dockum Group (ELEA, 2007; Holtec, 2019b). As described previously,
the Dockum Group is composed of shale, siltstone, and sandstone of the Santa Rosa Formation
and the overlying Chinle Formation. Lithologic information from geotechnical borings within the
proposed CISF project area indicate that the Chinle Formation is encountered at depths from
8.4 10 12.3 m [27.5 to 40.5 ft] and consists of poorly indurated mudstone with interbedded
lenses of moderately to well indurated siltstones and conglomerate (GEI Consultants, 2017).
Results of eight in-situ permeability tests performed in the Chinle Formation ranged from
32x107t0 7.7 x 10 cm/s [1.2 x 107" to 3.0 x 1078 in/s], indicating very low permeability
material (GEI Consultants, 2017). The Santa Rosa Formation was encountered at a depth of
about 65.5 m [215 ft] in the geotechnical borings and consists of fine- to coarse-grained
sandstone, with minor reddish-brown siltstones and conglomerates (GEI Consultants, 2017).

Results of two in-situ permeability tests performed in the Santa Rosa Formation indicated
permeability in the range of 3.4 x 107" t0 9.2 x 1077cm/s [1.3 x 107" to 3.6 x 1077 in/s], indicating
very low permeability material (GEI Consultants, 2017). Geotechnical borings were terminated
before reaching the base of the Santa Rosa Formation (GEI Consultants, 2017); however,
information from well logs indicate that the Dockum Group (Chinle and Santa Rosa Formations)
is about 183 m [600 ft] thick beneath the proposed CISF project area (EIS Figure 3.4-7). The
Dockum Group at the proposed CISF project area is underlain by the Upper Permian Dewey
Lake Redbeds, which is about 152 m [500 ft] thick beneath the proposed CISF project area (EIS
Figure 3.4-7).

3.4.3 Soils

As described in Section 3.4.2, surface soil (topsoil) at the proposed CISF project area ranges
from 0 to 0.6 m [0 to 2 ft in] thickness and consists of varying amounts of sand and clay (Holtec,
2019b; GEI Consultants, 2017). A soil survey map of the proposed CISF project area is
depicted in EIS Figure 3.4-8. The Simona fine sandy loam (SE) and Simona-Upton association
(SR) compose the majority (about 60 percent) of soils within the proposed CISF project area.
SE and SR soils are located in the south central, southeastern, and north central portions of the
proposed CISF project area. These soils are calcareous eolian deposits derived from
sedimentary rocks and consist of fine sandy loam underlain by gravelly fine sandy loam.

Other soils mapped within the proposed CISF project area include Badland (BD), Jal
association (JA), Largo-Pajarito complex (LP), and Playas (PB) (EIS Figure 3.4-8). These soils
occur along the eastern boundary of the proposed CISF project area within and surrounding
Laguna Gatuna. All of these soils are derived from sedimentary rocks. BD soils are erosional
remnants of bedrock alluvium and eolian deposits that occur along slopes leading to Laguna
Gatuna. JA soils are calcareous alluvium and eolian deposits consisting of sandy loam and
loam that occur along the rim of Laguna Gatuna. LP soils are calcareous loamy alluvium
consisting of loam and silty clay loam that occur along backslopes of Laguna Gatuna.
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Figure 3.4-8 Soil Survey Map of Proposed CISF Project Area
(Source: ELEA, 2007)

PB soils are mixed alluvium and lacustrine deposits consisting of silty clay loam and clay that
occurs on the floor of Laguna Gatuna.

3.4.4 Seismicity

Recorded earthquakes from 1973 to August 2017 in the region surrounding the proposed CISF
project area are shown in EIS Figure 3.4-9. Most of these earthquakes have had low to
moderate magnitude (Richter scale magnitudes between 2.5 and 5.0). The majority of historic
earthquake activity is located southeast of the proposed CISF project area in west Texas, to the
west/northwest in central New Mexico, and to the southwest along the Mexico-Texas border
(EIS Figure 3.4-9). The closest earthquake to the proposed CISF project area occurred on
March 18, 2012. This earthquake was located about 39 km [24 mi] southwest of the proposed
CISF project area and had a magnitude of 3.1. Historically, three earthquakes with magnitudes
of 5.0 or above have occurred within 320 km [200 mi] of the proposed CISF project area. The
Valentine, Texas, earthquake occurred on August 16, 1931 and had a magnitude of 6.5. This
earthquake was located about 225 km [140 mi] southwest of the proposed CISF project area.
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Figure 3.4-9 Earthquakes in the Region of the Proposed CISF Project Area
(Modified from USGS, 2017)

On January 2, 1992, an earthquake with a magnitude of 5.0 was recorded near Eunice. This
earthquake was located about 63 km [39 mi] east of the proposed CISF project area. On

April 14, 1995, an earthquake with a magnitude of 5.7 was recorded near Alpine, Texas, about
265 km [165 mi] south of the proposed CISF project area.

Seismic source zones within 320 km [200 mi] of the proposed CISF project area include the

Rio Grande Rift located to the west and southwest and the Central Basin Platform located to the
east (EIS Figure 3.4-9). Prior to 1962, earthquake activity in New Mexico was mostly limited to
the Rio Grande Rift region. Recently, the most active seismic areas within 320 km [200 mi]

of the proposed CISF project area are in west Texas to the south and southeast (EIS

Figure 3.4-9). The seismicity in this area correlates with the locations of oil and gas fields and is
likely induced by production, secondary recovery, and waste injection into deep wells (ELEA,
2007; Holtec, 2019a). Clusters of earthquakes associated with the locations of oil and gas fields
in west Texas typically have magnitudes ranging from 2.5 to 4.0 (EIS Figure 3.4-9). In addition,
recent seismic information indicates a cluster of earthquakes (typically 2.5 to 4.0 magnitude)
located about 80.5 km [50 mi] west of the proposed CISF project area (EIS Figure 3.4-9). This
seismic activity is suspected to be induced by wastewater injection from natural gas production
into deep wells (ELEA, 2007; Holtec, 2019a). A recent study conducted by Snee and Zoback
(2018) used stress data to estimate or model the potential for slip on mapped faults across the
Permian Basin in response to injection-related pressure changes at depths that might be
associated with future oil and gas development activities. This study concluded that existing
faults located in the western Delaware Basin where the proposed project area is located are
unlikely (<10 percent probability) to slip in response to fluid-pressure increase (Snee and
Zoback, 2018).
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A seismic hazard map of the southwestern U.S. showing earthquake ground motion (peak
ground acceleration) for a probability of 10 percent in the next 50 years is depicted in EIS
Figure 3.4-10. For southeastern New Mexico where the proposed CISF project area is located,
EIS Figure 3.4-10 shows that there is a 10 percent probability that an earthquake will occur with
a ground motion of 0.01 to 0.02 standard gravity in the next 50 years. This means that there is
a 10 percent probability that an earthquake will occur in the next 50 years that will cause the
ground to move at a rate of 0.098 to 0.196 m/s?[0.32 to 0.64 ft/s?], which corresponds to a
Modified Mercalli Intensity Scale of Ill to IV (or a Richter Scale magnitude of 3 to 4). An
earthquake with a Modified Mercalli Intensity of Il (or Richter Scale magnitude of 3) would
slightly shake a building similar to when a heavy truck passes by a house, while an earthquake
with a Modified Mercalli Intensity of IV (or Richter Scale magnitude of 4) would cause pictures to
fall off walls and furniture to move. This actual amount of damage that could result from ground
motions depends on factors such as the distance to the epicenter of the earthquake, duration of
shaking, attenuation of the earthquake energy as it propagates from the epicenter to the
location, and the local amplification caused by the location’s near-surface soil conditions.

The location of Quaternary-age faults in the southwestern U.S. are depicted in EIS

Figure 3.4-11. Quaternary faults are those that have been active during the past 1.6 million
years (USGS, 2018a). The closest Quaternary-age fault to the proposed CISF project area is
the Guadalupe Fault located about 85 mi to the southwest (EIS Figure 3.4-11). The Guadalupe
Fault is a normal fault with a slip rate of less than 0.2 mm/yr [0.01 in/yr] (USGS, 2018a). The
Guadalupe Fault is a capable fault (i.e., it has exhibited movement at or near the ground surface
at least once within the past 35,000 years, as defined in 10 CFR 100, Appendix A.IllI). Within a
320 km [200 mi] radius of the proposed CISF project area, numerous other Quaternary-age
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Figure 3.4-10  National Seismic Hazard Map Showing the 10 Percent Probability of
Exceeding a Peak Ground Acceleration (PGA) in 20 Years

(Modified from USGS, 2014)
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1  faults are located to the west and southwest. These faults are within or along the margins of the
2 Rio Grande Rift of central New Mexico. In addition to the Guadalupe Fault, three other capable
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faults are located within a 200-mi radius of the proposed CISF project area: the Alamogordo,
San Andres Mountains, and East Franklin Mountains faults (EIS Figure 3.4-11). All of these
faults are normal faults with slip rates of less than 0.2 mm/yr [0.01 in/yr] (USGS, 2018a).

3.4.5 Subsidence and Sinkholes

Sinkholes and karst fissures formed in gypsum bedrock are common features of the lower
Pecos region of west Texas and southeastern New Mexico. New sinkholes form almost
annually, often associated with upward artesian flow of groundwater from regional karstic
aquifers that underline evaporitic rocks at the surface (Land, 2003, 2006). A number of these
sinkholes are of anthropogenic (man-made) origin and are associated with improperly cased
abandoned oil and water wells, or with solution mining of salt beds in the shallow subsurface
(Land, 2009, 2013). The location of anthropogenic sinkholes and dissolution features in
southeastern New Mexico and west Texas are shown in EIS Figure 3.4-12 and include the
Wink, Jal, Jim’s Water Service, Loco Hills, and Denver City sinkholes and the I&W Brine Well.
All of these features formed around a well location and the sinkholes have diameters ranging
from 30 to over 213 m [100 to over 700 ft] in diameter (Land, 2013). The Wink sinkholes in
Winkler County, Texas, are approximately 120 km [75 mi] southeast of the proposed CISF
project area and probably formed by dissolution of salt beds in the upper Permian Salado
Formation that resulted from an improperly cased, abandoned oil well (Johnson et al., 2003).
The Jal Sinkhole near Jal is approximately 80 km [50 mi] southeast of the proposed CISF
project area and also probably formed by dissolution of salt beds in the Salado Formation
caused by an improperly cased water well (Powers, 2003). The Jim’s Water Service Sinkhole,
Loco Hills Sinkhole, Denver City Sinkhole, and I&W Brine Well resulted from injection of
freshwater into underlying salt beds and pumping out the resulting brine for use as oilfield
drilling fluid (Land, 2013). The Jim’s Water Service, Loco Hills, and Denver City sinkholes are
located in relatively remote areas; however, the 1&W Brine Well is located in a more densely
populated area within the City of Carlsbad (EIS Figure 3.4-12).

Recent studies employing satellite imagery have identified movement of the ground surface
across an approximate 10,360 km? [4,000 mi?] area of west Texas that includes Winkler, Ward,
Reeves, and Pecos counties (Kim et al., 2016; SMU Research News, 2018). In one area, as
much as 102 cm [40 in] of subsidence was identified over the past 2.5 years. This area is about
0.8 km [0.5 mi] east of the Wink No. 2 sinkhole in Winkler County, Texas, where there are two
subsidence bowls. The rapid sinking in this area is most likely caused by water leaking through
abandoned wells into the Salado Formation and dissolving salt layers (SMU Research

News, 2018).

Another recent study employing satellite imagery identified a significant amount of subsidence in
several distinct areas located within potash mining areas east of Carlsbad (Zhang et al., 2018).
Subsidence caused by potash mining results from the collapse of strata above the mining level.
In response to this collapse, the overlying and surrounding rock deforms, which may result in
surface collapse (subsidence) and potential sinkhole development. As a general rule, the
amount of subsidence (i.e., the depth of surface collapse) cannot exceed the thickness of mined
potash zone. The areas of distinct subsidence the satellite imagery study identified are located
approximately 16 km [10 mi] west-southwest of the proposed CISF project area (Zhang et al.,
2018). The authors of the study found little correlation between the rate of subsidence and
groundwater levels or precipitation, suggesting that the subsidence was not induced by natural
occurrence. Instead, the authors observed a strong correlation between the rate of subsidence
and the potash production rate, indicating that potash extraction is the cause of the subsidence
(Zhang et al., 2018).
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3.5 Water Resources

This section presents a description of water resources, including surface water and groundwater
hydrology, water use, and water quality within and in the vicinity of the proposed CISF
project area.

3.5.1 Surface Water Resources
3.5.1.1 Surface Water Features and Flow

The proposed CISF project area lies within the Pecos River drainage basin, as shown in EIS
Figure 3.5-1. The Pecos River generally flows year-round and extends from northern

New Mexico to its confluence with the Rio Grande in southwest Texas. Tributaries convey
rainfall and snowmelt to the Pecos River mainstream. Major tributaries supplying water to the
Pecos River drain from the western mountains eastward. A few of these major tributaries have
perennial flow, but none maintains a surface flow over its entire length. The vast majority of
tributaries to the Pecos River flowing westward are ephemeral arroyos and many of the surface
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Figure 3.5-1 Map of the Pecos River Drainage Basin (Source: Modified from

USGS, 2018b)

drainage features east of the Pecos River are closed depressions that do not provide surface
flow to the Pecos.

The proposed CISF project area is located 42 km [26 mi] east of the Pecos River (EIS

Figure 3.5-1) in the Laguna Plata drainage subbasin (EIS Figure 3.5-2). No perennial streams
are located within the proposed CISF project area. Surface drainage at the proposed CISF
project area flows into two ephemeral playa lakes having no external drainage: Laguna Gatuna
to the east and Laguna Plata to the northwest (EIS Figure 3.5-2). The NRC identified two other
ephemeral playa lakes (Laguna Tonto to the northeast and Laguna Toston to the southwest)
within 10 km [6 mi] of the proposed CISF project area.

3-29



QOWOoONOOOPR,WN -

—_—

11

13

14
15
16
17
18

= — = S .
Burton Flat _.—" "~ { ™ Sl u Y .
( L Upper.Monument Draw
N

/ M E . S
. ) = e
y

Monument Springs-Monement Draw

A

Clayton Basin

Edd)( County
Lea County

LagunaTonto | aquna Plata

4 :
A L Williamg Sink 4 qauha Plata 3
§

‘/' . \ ( ’ Laguna Gatuna
¥ . Laguna Toston _

b Proposed CISF T

- N N Project Area e
2 / N— pCBUAl oY \ o -
2 i :
s Bt y
B/l . R./ 5 R" ‘ ~ —_ A B - City of Eunice-Monument Drai
lack River-Pecos River s \ ~ —
= ‘7\ i, v, s -
; A
Salt Lake = :»-:
U Simon Sink N
012 4 6 8 : W+ E
-—— Miles 1
- " s

Figure 3.5-2 Map of Subbasin Drainage Areas in the Vicinity of the Proposed CISF
Project Area (Source: NRCS, 2005)

The New Mexico Environmental Department (NMED) informed the NRC staff of the presence of,
what NMED identified as approximately 20 circular playas within or adjacent to the proposed
CISF footprint. According to NMED, these playas are freshwater playas and are different from
saline playas in both form and origin. NMED also stated that these waters may be protectable
as surface waters of New Mexico. The NRC staff reviewed ecological surveys of the proposed
project area and maps of probable playa lakes in Lea County, New Mexico (Holtec, 2019a;
ELEA, 2007; PLJV, 2019). Neither of the two ecological surveys of the proposed CISF project
area, which are further described in EIS Section 3.6, identified any clusters of vegetation that
NMED described as indicative of these playas, suggesting that they occur intermittently (Holtec,
2019a; ELEA, 2007).

Laguna Gatuna covers a surface area of 1.4 km? [0.54 mi?], has an average depth of 3 m [10 ft],
and has a total shoreline of 6.4 km [4 mi] (Holtec, 2019b). The playa lake drains a watershed
that covers approximately 440 km? [170 mi?].

Laguna Gatuna is generally dry. Water in the playa comes from surface water drainage after
precipitation events. Precipitation events in this area are usually in the form of erratic,
unpredictable, and sometimes violent thunderstorms, which can leave several centimeters
[inches] of rainfall in Laguna Gatuna in a relatively short period of time (Holtec, 2019a).
Historically, the months of July and August are the wettest of the year.

3-30



© oo ~N® AL WON -

18

19
20
21
22
23

24

25
26
27
28
29
30
31
32
33

34
35
36
37
38
39
40
41
42
43

Between 1969 and 1992, Laguna Gatuna was used by multiple facilities for collection and
discharge of brines produced from oil and gas wells in the area. During this time, facility permits
authorized discharge of almost 1 million barrels of oilfield brine per month. As a result of these
discharges, shallow groundwaters in the areas adjacent to the playa lake have become brines
(Holtec, 2019b).

Laguna Plata is the largest of the playa lakes in the vicinity of the proposed CISF project area.
The playa lake covers a surface area of 5.2 km? [2 mi?], has an average depth of 4.3 m [14 ft],
and has a total shoreline of 9.6 km [6 mi] (Holtec, 2019b). Laguna Plata is topographically the
lowest point in the area and drains a watershed that covers approximately 658 km? [254 mi?].

As with Laguna Gatuna, Laguna Plata is generally dry but retains drainage after precipitation
events. Laguna Plata is also fed by one spring with very minimal flow, described as a “seep”
(Holtec, 2019a).

For both playas, evaporation is the primary natural mechanism for water loss and typically
occurs quickly, leaving behind a slurry of salt and other minerals (Holtec, 2019a). Infiltration can
also occur in both playas, but due to the rapid rate of evaporation, is minimal. Both playa lakes
are designated as “Surface Waters of the State” under 20 NMAC 6.4 and have additional
protections as Surface Waters of the State (Holtec, 2019a), as discussed later in this chapter.

3.5.1.2 Surface Water Use

Surface water is diverted from the Pecos River and its tributaries for storage in reservoirs for
later release and use for agricultural irrigation. Flow in the Pecos River below Fort Sumner is
regulated by storage in Sumner Lake, Brantley Reservoir, Lake Avalon, and several other small
dams, such as Tansill Dam and Lower Tansill Dam in the City of Carlsbad. Surface water is
also consumed by unmanaged riparian vegetation.

3.5.1.3 Surface Water Quality

Mineral dissolution from natural sources and from irrigation return flows has affected water
quality in the Pecos River basin. Water quality is best in the upstream reaches and increases in
salinity downstream, particularly south of Carlsbad. Near Roswell, large amounts of chlorides
from Salt Creek and Bitter Creek enter the river. River inflow between Roswell and Artesia
contribute increased amounts of calcium, magnesium, sulfate, and chloride. Below Brantley
Lake near Carlsbad, springs have total dissolved solid (TDS) concentrations of 3,350 to

4,000 mg/L [3,350 to 4,000 ppm]. At Malaga Bend south of Carlsbad, brine is generated as the
river contacts the Salado Formation, adding approximately 370 tons/day [407 short tons] of
chloride to the Pecos River (Powers et al., 1978).

Surface water that collects in the playa lakes surrounding the proposed CISF project area is lost
through evaporation, resulting in high salinity conditions in waters and soils associated with the
playas. These conditions are not favorable for the development of viable aquatic or riparian
habitats. A surface water sample collected from Laguna Gatuna had a TDS concentration of
300,000 milligrams per liter (mg/L) [300,000 parts per million (ppm)] (ELEA, 2007). Another
surface water sample collected from water impounded behind an earthen dike constructed to
prevent nonaqueous phase liquids (floating oil) from entering Laguna Gatuna had a TDS
concentration of 180,000 mg/L [180,000 ppm] (ELEA, 2007). TDS values greater than

10,000 mg/L [10,000 ppm] are considered brackish, and the EPA set a limit of 500 mg/L

[500 ppm] for drinking water (New Mexico Bureau of Geology and Mineral Resources, 2019).
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3.5.1.4 Floodplains

Holtec states that no floodplains (i.e., low-lying areas adjacent to stream systems) are located
within or in the vicinity of the proposed CISF project area (Holtec, 2019b). The topography of
the proposed CISF project area shows a high point located on the southern border of the project
area and gentle slopes leading to the two drainages previously described: Laguna Plata and
Laguna Gatuna (EIS Figure 3.4-5). Holtec states that both of these drainages would be able to
accept runoff from a 24-hour/19 cm [7.5 inch] rain event with excess freeboard space, assuming
the lagunas were dry prior to the start of the rain event (Holtec, 2019a).

3.5.1.5 Wetlands

Holtec stated that there are no U.S. Army Corps of Engineers (USACE)-designated jurisdictional
waters within or in the immediate vicinity of the proposed CISF project area (ELEA, 2007;
Holtec, 2019a, b). “Jurisdictional” waters are subject to the Clean Water Act and may include
wetlands. However, the National Wetland Inventory identifies several surface water features,
including Laguna Gatuna and Laguna Plata, as wetlands (EIS Figure 3.5-3) and the USACE has
not yet made a determination as to whether these surface water features are jurisdictional
(FWS, 2019a; EPA, 2019). Conditions in the playa lakes that surround the proposed CISF
project area are not favorable for the development of aquatic or riparian habitats, as described
in EIS Section 3.6.3. However, smaller wetlands consisting of emergent herbaceous vegetation
are present near water bodies to the west of the proposed CISF project area (EIS Figure 3.2-3).
Most of these wetlands are located adjacent to holding ponds at the Intrepid North potash mine
facilities located approximately 8 km [5 mi] west of the proposed CISF project area.

3.5.2 Groundwater Resources

In New Mexico, groundwater resources are protected by NMED. All groundwater resources
with total dissolved solids (TDS) less than 10,000 mg/L [10,000 ppm] are under NMED
jurisdiction, as described in NMAC 20.6.2.3103, and may be subject to groundwater quality
standards.

3.5.2.1 Regional Groundwater Resources

Maijor aquifers in southeastern New Mexico include the Capitan Aquifer (Capitan Reef), Rustler
Formation, Dockum Group (Santa Rosa Formation), Ogallala Formation, and Quaternary
alluvial deposits (Quaternary alluvium) (Nicholson and Clebsch, 1961; Richey et al., 1985). The
stratigraphic position of these aquifers in the subsurface is shown in EIS Figure 3.4-4. These
aquifers are described below.

Capitan Aquifer

The Capitan Aquifer (Capitan Reef) of Permian age is present along the margins of the
Delaware Basin (EIS Figure 3.2-4). The Capitan Aquifer is composed of the Capitan and
Goat Seep Limestones and consists of dolomite and limestone strata deposited as reef,
fore-reef, and back-reef facies (Richey et al., 1985). The Capitan Aquifer ranges in thickness
from 61 to 719 m [200 to 2,360 ft] in Eddy and Lea counties (Richey et al., 1985). The Capitan
Aquifer in southeastern New Mexico is recharged by precipitation on its outcrop in the
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Guadalupe Mountains and Guadalupe Ridge along the New Mexico-Texas border. Recharge is
by slow percolation of water through reef deposits and direct infiltration into cavernous zones.
Surface water also flows directly into the Capitan through caverns in the area of outcrop
adjacent to the reef escarpment (Bjorklund and Motts, 1959).

Rustler Formation

The Rustler Formation of Permian age underlies most of the Delaware Basin. The Rustler
Formation is underlain by the Salado Formation and overlain by the Dewey Lake Redbeds (EIS
Figure 3.4-4). In southeastern New Mexico, the Rustler Formation consists mainly of anhydrite
or gypsum, dolomite beds (Magneta and Culebra Dolomite Members), minor salt, and a basal
zone of sandstone, siltstone, and shale (Richey et al., 1985). The thickness of the Rustler
ranges from 61 to 152 m [200 to 500 ft] in Eddy County and from 27 to 110 m [90 to 360 ft] in
Lea County (Richey et al., 1985). Known water-bearing zones in the Rustler are at the
Rustler-Salado contact and the Magneta and Culebra Dolomite Members (Mercer, 1983).

Recharge to the Rustler Formation is by precipitation, seepage from streams where the
formation crops out, and by inflow from adjacent formations (Richey et al., 1985). Groundwater
movement is generally downgradient from recharge areas in higher elevations to discharge
areas along the Pecos River and its tributaries.
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Santa Rosa Sandstone

The Santa Rosa Sandstone is part of the Dockum Group of Triassic age (EIS Section 3.4.1.2).
In southeastern New Mexico, the Santa Rosa Sandstone crops out in north-trending scarps a
few miles west of the Eddy-Lea County line and in south facing scarps in the southwestern
corner of Lea County (Richey et al., 1985). The Santa Rosa Sandstone has been described as
a coarse, angular, conglomeratic sandstone with thin to thick beds, which interfinger locally with
shale (Bachman, 1980). The thickness of the Santa Rosa Sandstone ranges from 0 to 91 m

[0 to 300 ft] in Eddy County and from 43 to 91 m [140 to over 300 ft] in Lea County (Richey

et al., 1985).

The Santa Rosa Sandstone in Eddy and Lea Counties is recharged by precipitation on sand
dunes that overlie the aquifer, precipitation and runoff directly on the outcrop, and migration of
groundwater from the overlying Ogallala Formation and Quaternary alluvium (Richey et al.,
1985).

Ogallala Formation

The Ogallala Aquifer, the primary source of water in Lea County, is the water-bearing portion of
the Ogallala Formation (NMOSE, 2016). The Ogallala Formation of Tertiary age is composed
of fluviatile sand, silt, clay, and gravel capped by caliche (Richey et al., 1985). In southern

Lea County, the Ogallala Formation underlies the High Plains where it ranges in thickness from
30 to 76 m [100 to 250 ft] (Nicholson and Clebsch, 1961). The saturated thickness of the
Ogallala Formation on the High Plains ranges from 7.6 to 53 m [25 to 175 ft] (Richey et al.,
1985). Groundwater yields from the Ogallala Aquifer in the High Plains area of southern

Lea County range from 113 to 2,650 liters per minute (Lpm) [30 to 700 gallons per minute
(gpm)] with the highest yields from wells east of Jal.

As described in EIS Section 3.4.1.1, the Mescalero Ridge, a prominent topographic feature,
marks the southwest limit of the High Plains in southeastern New Mexico. Southwest of the
Mescalero Ridge in southern Lea County, where the proposed CISF site lies, the Ogallala
Formation has been mostly stripped away, but remnants are present in some areas such as
Antelope Ridge and Grama Ridge in thicknesses ranging from a few meters to over 30 m [a few
feet to over 100 ft]. According to Nicholson and Clebsch (1961), the Ogallala is generally
unsaturated in these areas, but in some places the basal few meters [feet] are saturated.
However, no wells are known that produce water from the basal Ogallala in these areas
(Nicholson and Clebsch, 1961).

The recharge of the Ogallala Formation on the High Plains is due entirely to precipitation.
Quaternary Alluvium

Aquifers in Quaternary alluvium are present in the Delaware Basin area of southeastern

New Mexico. The lithology of the alluvium is highly variable, consisting of clastics eroded from
surrounding uplands, fluvial deposits, caliche, gypsite, conglomerates, terrace deposits,
windblown sand, and playa deposits (Richey et al., 1985). The thickness of alluvium ranges
from O to over 76 m [0 to over 250 ft] in Eddy County and from 0 to 122 m [0 to 400 ft] in

Lea County (Richey et al., 1985). Aquifers in the Quaternary alluvium in southeastern

New Mexico are generally considered as distinct units and are usually under water-table
conditions, but artesian conditions may exist locally where clay layers act as confining beds
(Richey et al., 1985).
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The Quaternary alluvium is recharged generally by infiltration of surface water from surrounding
uplands and along channels of ephemeral streams and the Pecos River. Due to the semiarid
climate, recharge by infiltration from precipitation is significant only during intense rainfall events
(storms) of long duration or frequent occurrence (Richey et al., 1985). Recharge may also
occur by flow from adjacent formations. Near Carlsbad, the alluvium is partially recharged by
flow from underlying Permian artesian limestone aquifers (Richey et al., 1985). Along the
southwestern edge of the High Plains in southern Lea County, water leaves the Ogallala
Formation of the High Plains and enters the Quaternary alluvium, which underlies the Laguna
Valley area (Nicholson and Clebsch, 1961). The saturated thickness of the Quaternary alluvium
of the Laguna Valley area ranges from 4.6 to 9.1 m [15 to 30 ft], and water levels are about

9.1 m [30 ft] below the land surface.

3.5.2.2 Local Groundwater Resources

The proposed CISF project area is located in the Capitan Underground Water Basin, which
covers approximately 296,028 ha [731,500 ac] in south-central Lea County (EIS Figure 3.5-4).
The Capitan Underground Water Basin is oriented northwest-southeast and follows the
arc-shaped location of the Capitan Reef Complex in the subsurface along the northern and
eastern margins of the Delaware Basin. In addition to the Capitan Aquifer, important sources of
groundwater in the Capitan Underground Water Basin include the Rustler Formation,

Dockum Group (Santa Rosa Sandstone and Chinle Formation), Ogallala Formation, and
Quaternary alluvium.

gy

County
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Sumner

Roswell
Artesian

Carlsbad

0 25 50 100

Figure 3.5-4 Declared Underground Water Basins in Southeastern New Mexico
(Modified from NMOSE, 2005)
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In the vicinity of the proposed CISF project area, no wells producing from the Capitan Aquifer
are known to exist. A stock well located 9.6 km [6 mi] southwest of the proposed CISF project
area was reported to be completed in the Rustler Formation at a depth of 112 m [367 ft]

(Kelly, 1979). This well produced water having a TDS concentration of 1,250 mg/L [1,250 ppm].
No other wells producing from the Rustler Formation are known to exist in the vicinity of the
proposed CISF project area.

The proposed CISF project area is underlain by several hundred meters [several hundred feet]
of the Triassic Dockum Group consisting of the Santa Rosa Sandstone and Chinle Formation
(EIS Figure 3.4-7). The Dockum Group is exposed around the flanks of Laguna Gatuna,
Laguna Plata, and along an outcrop belt 8 km [5 mi] west of the proposed CISF project area and
south of U.S. Highway 62/180 (EIS Figure 3.4-6). Several wells are completed in the Dockum
Group in the vicinity of the proposed CISF project area (EIS Figure 3.5-5). These wells have
total depths ranging from 14.5 to 207 m [47.5 to 680 ft] and groundwater depth levels ranging
from 10.8 to 99 m [35.42 to 325 ft]. Nicholson and Clebsch (1961) produced a potentiometric
surface map for water in the Dockum Group in southern Lea County that showed saturation in
the vicinity of the proposed CISF project area at depths of 76 to 126 m [250 to 415 ft] below
ground surface and a groundwater flow direction to the southwest.

The Tertiary Ogallala Formation is not present beneath the proposed CISF project area

(Holtec, 2019a). As described previously, in southern Lea County, the Ogallala Formation has
been mostly stripped away, but remnants are present in some areas. A water well located
about 5.6 km [3.5 mi] south of the proposed CISF project area is reported to be completed in the
Tertiary Ogallala Formation at a total depth of 17 m [55 ft] (EIS Figure 3.5-5).

Groundwater in the Quaternary alluvium occurs where stream beds and playas have incised
into the Dockum Group, and the resulting low area has been filled with aeolian (i.e., wind-blown)
sand or pediment materials (ELEA, 2007). Recharge occurs by infiltration along stream
channels or on the flanks of the playas. The total depth and groundwater level in wells
completed in the Quaternary alluvium, based on available water well data in the vicinity of the
proposed CISF project area, is shown in EIS Figure 3.5-5. The data in EIS Figure 3.5-5 indicate
that groundwater in the alluvium is discontinuous and has saturated thicknesses that are
typically less than 7.6 m [25 ft].

Well drilling was conducted at the proposed CISF project area in 2007 and 2017 to identify and
characterize groundwater in the alluvium perched on the Dockum Group and deeper
groundwater in the Chinle Formation and Santa Rosa Formation of the Dockum Group

(ELEA, 2007; GEI Consultants, 2017). In 2007, wells ELEA-1 and ELEA-2 were drilled as part
of the Global Nuclear Energy Partnership (GNEP) Eddy Lea Siting Study (ELEA, 2007). The
locations of these wells are shown on EIS Figure 3.5-5.

Well ELEA-1 was drilled to a total depth of 24.4 m [80 ft]. During drilling, no groundwater
saturation was encountered in either the alluvium or the Dockum Group. The well was plugged
back to 15.2 m [50 ft] using hydrated bentonite and completed with a gravel pack and well
screen from 6.1 to 15.2 m [20 to 50 ft] (ELEA, 2007). After plugging and completion, a small
amount of water was detected in the well, but the water steadily declined to within a few inches
of the bottom of the well (ELEA, 2007). This has been attributed to a small amount of bentonite
hydration water that was placed in the well to seal the upper annulus during completion and is
not indicative of the presence of groundwater (ELEA, 2007).
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Well ELEA-2 was drilled to a total depth of 30 m [100 ft]. During drilling, drill cuttings were
slightly moist in the upper 7.6 m [25 ft] of the Dockum Group and then appeared dry to the total
depth of 30 m [100 ft]. The well was cased with a screen interval from 17.7 to 29.9 m [58 to

98 ft] and completed with a gravel pack. Over several days, water in Well ELEA-2 rose to a
static depth of 10.4 m [34 ft] below ground surface. Lithologic characterization indicated that the
water-bearing zone in the Dockum Group in this well consists of either fractures or sandy zones
between the depths of 25.9 to 30 m [85 to 100 ft] (ELEA, 2007). Water in this zone is under
artesian head of 12.2 m [50 ft].

In 2017, GEI Consultants drilled three monitoring wells to identify groundwater beneath the area
proposed for the initial phase (Phase 1) of the proposed CISF (GEI Consultants, 2017). The
three monitoring wells - B101(MW), B106(MW), and B107(MW) - were located at the southeast,
northwest, and northeast corners of the proposed action (Phase 1) concrete pads. The
presence of saturated zones could not be determined, because drilling of the monitoring wells
used water for rock coring and the rock had low permeability. Two monitoring wells —
B106(MW) and B107(MW) — were screened in the Chinle Formation of the Dockum Group at
depths of 53.1 to 61.9 m [174.3 to 203 ft] and 25.1 to 32.8 m [82.4 to 107.5 ft], respectively
(GEI Consultants, 2017). One monitoring well — B101(MW) — was screened in the Santa Rosa
Formation of the Dockum Group at a depth of 115.1 to 126.3 m [377.7 to 414.4 ft] (GEI
Consultants, 2017).

Depth to groundwater in the monitoring wells B101(MW), B106(MW), and B107(MW) was
measured periodically over a 1-month period (from 10/15/2017 to 11/16/2017)

(GEI Consultants, 2017). Groundwater was not observed in B106(MW), although it was
observed in the shallower well, B170(MW), and in B101(MW) (GEI Consultants, 2017).

During 2017 site characterization activities, GEI Consultants measured depth to groundwater in
well ELEA-2 on November 11 and 16, 2017 (GEI Consultants, 2017). Groundwater in well
ELEA-2 was observed from a depth range of 11.46 to 11.49 m [37.6 to 37.7 ft] (GEI
Consultants, 2017). This depth range is consistent with the GNEP study, which reported a
static depth of groundwater in well ELEA-2 of 10.4 m [34 ft] below ground surface

(ELEA, 2007).

GEI Consultants (2017) interpreted, and the NRC staff concur, that the deep groundwater level
measured in B101(MW) is indicative of the primary groundwater aquifer in the Santa Rosa
Formation beneath the proposed CISF project area at about 77 to 80 m [253 to 263 ft] below
ground surface. They interpreted the groundwater observed in B107(MW) and well ELEA-2 as
indicating the presence of limited water in discontinuous aquifers above lower permeability
zones in the Chinle Formation (GEI Consultants, 2017).

3.5.3 Groundwater Use
3.5.3.1 Regional Groundwater Use

In southeastern New Mexico, the Permian Capitan Aquifer is of primary importance to

Eddy County, where it is the main source of domestic water for the cities of Carlsbad,

Happy Valley (a suburb of Carlsbad), and Whites City (Richey et al., 1985). The Capitan
Aquifer yields 1,135 to 3,785 Lpm [300 to 1,000 gpm] (Richey et al., 1985). The Capitan Aquifer
is also used for irrigation near La Huerta, Happy Valley, and Carlsbad. In Lea County, the
Capitan Aquifer is a source of highly mineralized water used for enhanced oil recovery

(Richey et al., 1985).
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Water in the Permian Rustler Formation is generally not suitable for domestic use and the
quality ranges from slightly saline to brine. In Eddy and Lea counties, the Rustler yields about
38 to 378 Lpm [10 to 100 gpm] of slightly to moderately saline water, which supplies some
stock, irrigation, industrial, and domestic wells. The only domestic use of water from the Rustler
Formation is at Red Bluff in Eddy County (Richey et al., 1985).

The Santa Rosa Sandstone and other undifferentiated sandstones of the Triassic Dockum
Group are the chief sources of groundwater in the eastern part of Eddy County in a belt 16 to
32 km [10 to 20 mi] wide along the Lea County border (Richey et al., 1985). The quality of
water is generally sufficient for stock and domestic use and the depth of water is generally less
than 122 m [400 ft] (Hendrickson and Jones, 1952). The Santa Rosa Sandstone in eastern and
southeastern Eddy County yields some slightly saline water for stock purposes (Richey et al.,
1985). The Santa Rosa Sandstone is the principal aquifer in the southwestern part of

Lea County. Wells in Lea County yield as much as 378 Lpm [100 gpm] of fresh to slightly saline
water (Richey et al., 1985).

The Tertiary Ogallala Formation is a source of groundwater on the High Plains in southern

Lea County, where it is used for domestic, municipal, industrial, stock, and agricultural purposes
(EIS Figure 3.4-1). As described previously, groundwater yields from the Ogallala in the

High Plains area of southern Lea County range from 113 to 2,650 Lpm [30 to 700 gpm] with the
highest yields from wells east of Jal (Richey et al., 1985). The City of Carlsbad owns and
operates the Double Eagle Water System, which supplies groundwater pumped from wells
completed in the Ogalalla Formation in northwestern Lea County via pipeline to the City of
Carlsbad (City of Carlsbad Water Department, 2018).

The Quaternary alluvium is a major source of groundwater for domestic water supplies,
irrigation, industry, and livestock in southeastern New Mexico. In southern Eddy and Lea
counties, the Quaternary alluvium is a principal domestic aquifer but usually yields less than
113 Lpm [30 gpm] (Richey et al., 1985).

3.5.3.2 Local Groundwater Use

Water suitable for human consumption is referred to as potable water. No potable groundwater
is known to exist in the vicinity {i.e., within 10 km [6 mi]} of the proposed CISF project area (EIS
Section 3.5.4.2) (Holtec, 2019a). Potable water for area domestic use in the vicinity of the
proposed CISF project area is obtained from pipelines that convey water to area potash
refineries from the Ogallala Formation on the High Plains area of eastern Lea County. Shallow
groundwater in the Quaternary alluvium and Dockum Group is present in a number of wells in
the surrounding area (EIS Figure 3.5-5). A few of these wells are used for stock watering, but
water quality and quantity are marginal at best, and most, if not all, wells in the area have been
either abandoned or are not currently in use (Holtec, 2019a).

3.5.4 Groundwater Quality

3.5.4.1 Regional Groundwater Quality

In southeastern New Mexico, water quality in the Permian Capitan Aquifer is highly variable.
Bjorklund and Motts (1959) described three ranges of water quality in the Capitan Aquifer in

southern Eddy County. The freshwater zone contains water with TDS concentrations of less

than 700 mg/L [700 ppm] and extends from the southern part of Carlsbad southwestward toward
the outcrop of the Capitan Reef in the Guadalupe Mountains. The potable mixed-water zone

3-39



34

35
36
37
38
39
40
41
42
43
44

contains water with TDS concentrations ranging from 700 to 1,700 mg/L [700 to 1,700 ppm] and
underlies the northern and western parts of Carlsbad. The non-potable water zone contains
water with TDS concentrations greater than 1,700 mg/L [1,700 ppm] and is north of the potable
mixed-water zone, extending northeastward into Lea County. In Lea County, the quality of water
in the Capitan Aquifer is very poor with TDS concentrations ranging from 10,000 to 30,000 mg/L
[10,000 to 30,000 ppm] (Richey et al., 1985).

As described previously, groundwater quality in the Permian Rustler Formation ranges from
slightly saline to brine. At the WIPP site in Eddy County, the quality of water in the Rustler is
variable, but is generally brine with TDS concentrations ranging from 10,347 to 325,800 mg/L
[10,347 to 325,800 ppm] (Mercer and Orr, 1979; Mercer, 1983). Water from a well about one
mile southwest of the WIPP site (Well 574) had a TDS concentration of 3,860 mg/L [3,860 ppm]
(Richey et al., 1985).

Analyses of groundwater from the Santa Rosa Sandstone in southern Lea County showed TDS
concentrations ranging from 426 to 1,950 mg/L [426 to 1,950 ppm], sodium concentrations from
131 to 563 mg/L [131 to 563 ppm], sulfate concentrations from 74 to 934 mg/L [74 to 934 ppm],
and chloride concentrations ranging from 21 to 252 mg/L [21 to 252 ppm] (Nicholson and
Clebsch, 1961). In Eddy County, Hendrickson and Jones (1952) reported analyses of
groundwater with hardness ranging from 201 to 3,550 mg/L [201 to 3,550 ppm] and chloride
concentrations from 17 to 785 mg/L [17 to 785 ppm].

The Ogallala Formation in southern Lea County generally yields freshwater. Nicholson and
Clebsch (1961) reported analyses of groundwater from the Ogallala Formation collected from
wells in southern Lea County. The TDS concentration is relatively low, typically less than
1,100 mg/L [1,100 ppm]. Groundwater from the Ogallala is high in silica {49 to 73 mg/L [49 to
73 ppm]}, contains moderate concentrations of calcium and magnesium, is low in sodium and
chloride, and very low in sulfate (Nicholson and Clebsch, 1961).

Water quality in Quaternary alluvium aquifers of the Delaware Basin is highly variable because
of the local presence of adjacent evaporite beds (gypsum and halite) (Bjorklund and Motts,
1959), recharge by highly mineralized irrigation and Pecos River water, and saline intrusion
from extensive pumping. Richey et al. (1985) reported TDS concentrations ranging from 188 to
15,000 mg/L [188 to 15,000 ppm] with an average value of 2,319 mg/L [2,319 ppm], chloride
concentrations ranging from 5 to 7,400 mg/L [5 to 7,400 ppm] with an average value of

627 mg/L [627 ppm], and fluoride concentrations ranging from 0.3 to 10 mg/L [0.3 to 10 ppm]
with an average of 1.8 mg/L [1.8 ppm].

3.5.4.2 Local Groundwater Quality

TDS measurements were taken from groundwater wells within and in the vicinity of the
proposed CISF project area (Kelly, 1979; ELEA, 2007) and are summarized in EIS Figure 3.5-6
and EIS Table 3.5-1. Groundwater collected from BLM Test Well 21.31.3.22, 8 km [5 mi]
southwest of the proposed CISF project area, comes from the Triassic Dockum Group and had
a TDS concentration of 424 mg/L [424 ppm]. BLM Test Wells 20.32.22.33, near Laguna
Toston, and 20.32.17.13, near the Intrepid North Potash Mine, are completed in the Quaternary
alluvium and had TDS concentrations of 3,136 and 172,828 mg/L [3,136 and 172,828 ppm],
respectively. Groundwater from piezometer ELEA-2, within the proposed CISF project area,
had a TDS concentration of 83,000 mg/L [83,000 ppm] and comes from the Triassic

Dockum Group. Spring 1, a brine spring within the proposed CISF project area from the
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Project Area (Modified from ELEA, 2007)

1 alluvium/Dockum Group deposit contact, had a TDS concentration of 120,000 mg/L
2 [120,000 ppm]. This spring contributes to drainage entering Laguna Gatuna.
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Table 3.5-1 Groundwater Quality Data Within and in the Vicinity of the Proposed
CISF Project Area

TDS Concentration
Sample Source Formation in mg/L*
BLM Test Well 20.32.17.13 | Alluvium 172,828
BLM Test Well 20.32.22.33 | Alluvium 3,136
BLM Text Well 21.31.3.22 Dockum Group 424
Spring 1 Alluvium/Dockum Group Interface 120,000
Piezometer ELEA-2 Dockum Group 83,000

*1 mg/L =1 ppm
Sources: Kelly, 1979; ELEA, 2007

Based on available groundwater quality data, brine discharges from potash refining or oil and
gas production into local playas has directly or indirectly affected most of the shallow
groundwater in the immediate vicinity of the proposed CISF project area (ELEA, 2007; Holtec,
2019a). For many years, potash mines discharged thousands of acre-feet of near-saturated
potash refinery process brine to Laguna Plata and Laguna Toston. Discharges ceased in
Laguna Plata in the mid-1980s and in Laguna Toston in 2001. As described previously, Laguna
Gatuna received brine discharges from multiple facilities in the area between 1969 and 1992
(ELEA, 2007). As a result, saturations of shallow groundwater brine are present in shallow
sediments having hydrogeologic connections with the playa lakes. Holtec has stated that highly
mineralized groundwater in the Triassic Dockum Group at the proposed CISF project area,

as detected in piezometer ELEA-2, is likely associated with brine in Laguna Gatuna

(Holtec, 2019a).

3.6 Ecology

This section describes the characteristics of terrestrial and aquatic plants and animals within the
proposed CISF project boundary, as well as along the proposed rail spur and in the vicinity of
the proposed CISF project. The section also discusses important plant and animal species that
occur or have the potential to occur on the proposed CISF project area, and habitats that are
important to those species.

An ecological survey was conducted in March 2007 by Metric Corporation of Albuquerque,
New Mexico, as part of ELEA’s GNEP application on approximately 407 ha [1,005 ac] of the
421 ha [1,040 ac] land parcel proposed for the CISF project (Holtec, 2019a; ELEA, 2007). The
2007 ecological survey included descriptions of aquatic and riparian communities, wetlands,
and critical and important terrestrial habitats within a 9.6-km [6-mi] buffer around the proposed
project area that the GNEP project may disturb. The Metric Corporation staff that conducted the
2007 ecological survey consulted with FWS staff, NMDGF staff, and staff at the BLM Carlsbad
Field Office prior to initiating onsite surveys. Metric Corporation staff walked representative
portions of the current 421 ha [1,040 ac] land parcel and reported plants and wildlife that

were observed. Particular attention was given to rare plants and wildlife, including a Lesser
prairie-chicken survey.

On October 14, 2016, Tetra Tech, Inc. performed an ecological survey of the 134 ha [330 ac]
disturbed land area associated with the proposed CISF project. The survey included the access
road and rail spur (Holtec, 2019a). The survey consisted of six vegetation sample points along
eight transect lines, visual observations of wildlife, noxious weeds, and other notable features.
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During both the 2007 and 2016 ecological surveys, no trap or capture-and-release surveys were
conducted. Emphasis was placed on determining the habitats of candidate species that would
occur within the proposed CISF project area. To describe the affected environment, specifically
ecological resources at the proposed CISF, the NRC staff reviewed prior ecological surveys and
information related to the ecology of the region, as referenced, and consulted with FWS, BLM,
and NMDGF-.

3.6.1 Description of Ecoregions and Habitats Found in Eddy and Lea County

The proposed CISF project is located within the eastern boundary of the Chihuahuan Desert
Grasslands ecoregion of New Mexico identified by the U.S. Environmental Protection Agency
(EPA) (EPA, 2013). The Chihuahuan Desert ecoregion extends west of the Pecos River in
New Mexico. The High Plains ecoregion is present within 3.2 km [2 mi] east of the proposed
CISF project and extends eastward into Texas. The vegetation cover at the proposed CISF
project is indicative of the Apacherian-Chihuahuan mesquite upland scrub ecological system.
Furthermore, the proposed CISF project is located in a transitional zone between the short
grass prairie of the High Plains habitat and the Chihuahuan Desert Scrub habitat

(Holtec, 2019a; NMDGF, 2016; Elliott, 2014). During the last century, conversion of grasslands
to scrublands has occurred within this transition zone in Lea and Eddy Counties as result of
combinations of land use changes, drought, livestock overgrazing, and decreases in fire
frequency (NMDGF, 2016). Examples of sensitive species that could occur within these
habitats include the black-tailed prairie dog (Cynomys ludovicianus), burrowing owls (Athene
cunicularia), Northern aplomado falcon (Falco femoralis septentrionalis), and Lesser
prairie-chicken (Tympanuchus pallidicinctus) (NMDGF, 2016). In addition, many common
animals such as the kangaroo rat (Dipodomys sp.), southern plains wood rat (Neotoma
micropus), desert cottontail (Sylvilagus audubonii), black-tailed jackrabbit (Lepus californicus),
mule deer (Odocoileus hemionus), coyotes (Canis latrans), and hawks use both grassland and
shrubs for foraging, nesting, and protection. However, birds are the dominant animal group
(taxa) within the High Plains and Chihuahuan Desert Scrub habitats (NMDGF, 2016).

Southern New Mexico and the Texas High Plains are covered with numerous small depressions
that create playa lakes. These playa lakes have a variety of ecosystem functions, depending on
their particular qualities that affect the plants and animals that may use them. Shells from
freshwater clams, brought from the nearby Pecos River, have been found on the edges of the
saline playa lakes in the vicinity of the proposed CISF project (BLM, 2018a). Playa lakes are
also prime hunting sites because animals use them as sources of water (BLM, 2018a). During
seasonal migrations, migratory birds that use the Central Flyway, one of the four major

North American bird migration corridors between northern nesting grounds and southern
wintering grounds, are known to use the playa lakes in this region depending on the available
food and water present (Holtec, 2019a).

The Endangered Species Act (ESA) provides for the conservation of “critical habitat,” the areas
of land, water, and airspace that an endangered species needs for survival. These areas
include sites with food and water, breeding areas, cover or shelter sites, and sufficient habitat to
provide for normal population growth and behavior. One of the primary threats to endangered
and threatened species is the destruction or modification of essential habitat areas by
uncontrolled land and water development. No designated critical habitat for any Federal
threatened or endangered plant or animal species occurs within Lea County (FWS, 2018a).
Two areas identified as critical habitat for Federally listed species are located in Eddy County,
approximately 64 km [40 mi] from the proposed CISF project (FWS, 2018a). Species of
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greatest conservation need (SGCN) and threatened and endangered species that could occur
within the proposed CISF project area are further discussed in Sections 3.6.4 and 3.6.5.

3.6.2 Vegetation of the Proposed Holtec CISF Project

According to the 2007 and 2016 vegetation surveys conducted within the 421 ha [1,040 ac]
proposed CISF project area, the vegetative cover community over the majority of the proposed
project CISF area is typically mesquite scrubland. The primary plant species at the proposed
CISF project area generally consisted of shrubs dominated by honey mesquite (Prosopis
glandulosa) and perennial broomweed or broom snakeweed (Gutierrezia sarothrae) (Holtec,
2019a). Over half of the proposed CISF project area consists of sandy and gravelly loams that
allow woody plant roots to penetrate from 25.4 to 51 cm [10 to 20 in] below ground (Holtec,
2019a). As described in EIS Section 3.3.1.4, the proposed CISF project area is underlain with a
layer of hardened caliche, which can significantly limit root growth of grasses and cacti and
cause accelerated soil erosion (Holtec, 2019a; Idowu and Flynn, 2015). Vegetation at the
proposed project area is in a climax successional stage (the last stage of an ecosystem) that
has been established in western Lea County for an extended period. The presence of
herbaceous flowering plants (forbs) within the CISF project area fluctuates greatly from season
to season and year to year (BLM, 2017a).

Virtually no vegetation was observed on the portion of the shore of Laguna Gatuna that is
included as part of the proposed CISF project area. A 2018 photo taken in the spring from the
south-central portion of the ELEA property depicting the sparsely vegetated honey mesquite-
and broom snakeweed-dominated land cover common within the proposed CISF project
boundary is provided in EIS Figure 3.6-1. Several low-lying areas within the proposed CISF
project area and along the proposed rail spur route showed evidence of a thicker vegetative
cover dominated by Western peppergrass, suggesting areas where water is retained longer
when water is present (Lepidium montanum) (Holtec, 2019a). A photograph of the
white-flowered Western peppergrass is provided in EIS Figure 3.6-2.

Noxious weed infestations are reported to be the second leading cause of native plant and
animal species being listed as threatened or endangered nationally (NMDGF, 2016). As of
1998, non-native species have been implicated in the decline of 42 percent of Federally listed
species under the ESA (NMDGF, 2016). The New Mexico Department of Agriculture (NMDA)
coordinates weed management among local, State, and Federal land managers as well as
private land owners (NMDA, 2016). The proposed CISF project is surrounded by State- and
BLM-managed lands, and the proposed rail spur is located on BLM-managed land (EIS

Figure 3.2-1). The NMDA identifies invasive plant species across the State that, if present,
should be managed to control infestation and stop further spread. The current noxious weeds
that could be present in the BLM Carlsbad Field Office area, which includes Eddy and

Lea County, are Malta Starthistle (Centaurea melitensis), African rue (Peganum harmala),
Scotch Thistle (Onopordum acanthium), salt cedar (Tamarix spp.), and Rayless goldenrod
(Haplopappus heterophyllus) (BLM, 2018a). No plants the NMDA or BLM classified as noxious
or invasive species have been reported at the proposed CISF project area; however, Holtec has
not conducted a vegetation survey along the proposed rail spur (Holtec, 2019a).

The two vegetation surveys that were conducted within the proposed CISF project area showed
relatively low plant diversity (i.e., few plant species). The 2007 vegetation survey was
conducted in October, which is not the spring growing season when more vegetation species
may be present. The 2016 vegetation survey was conducted within the 134 ha [330 ac] area
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Figure 3.6-1 Photograph Taken in the South-Central Portion of the ELEA/Holtec
Property Showing Typical Vegetation (Source: B. Werling)

that is proposed to be the total disturbed land area at full build-out. Neither survey was
conducted over a period of more than one growing season. Therefore, some plants that could
potentially be present within the proposed CISF project area may have not been observed
during the two surveys. A list of plants observed during the 2007 and 2016 surveys is provided
in EIS Table 3.6-1.

3.6.3 Habitats and Traits of Laguna Gatuna

A number of playa lakes in Lea and Eddy Counties have been used as water disposal locations
for produced water from the potash mining industry and oil and gas extraction activities (EIS
Section 3.2.4). Historically, Laguna Gatuna has received brine disposal from several adjacent
oil pumping operations but did not receive direct potash waste disposal. According to Lang and
Rogers (2002), “[tlhese practices have dramatically altered the hydrologic condition, water
quality, and ecological balance of numerous playas as suitable wildlife habitat at all trophic
levels of the food web.” As described in EIS Section 3.5.1.1, the water present in

Laguna Gatuna comes solely from surface water drainage after precipitation events.

As described previously in EIS Section 3.5.1.1, precipitation events in this area are usually

in the form of unpredictable thunderstorms, which can leave several inches of rainfall in
Laguna Gatuna in a relatively short period of time. Evaporation is the only natural mechanism
for water loss and typically occurs quickly, leaving behind a slurry of salt and other minerals
(Holtec, 2019a).
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Figure 3.6-2 Photograph Taken Along the Proposedail Spur showing Western
peppergrass (Source: A. Minor)

Table 3.6-1 List of Plants Observed Within the Proposed CISF Project Area

Common Name

Scientific Name

Trees and Woody Shrubs

Dwarf desert holly

Acourtia nana

Honey mesquite

Prosopis glandulosa

Joint fir

Ephedra sp.

Lotebush

Condalia (Microrhamnus) ericoides

Prickly pear cactus

Glandularia bipinnatifida

Small soapweed

Yucca glauca

Wooly croton

Croton capitatus

Subshrubs and Herbs

Bladderpod

Lesquerella sp.

Broom (perennial) snakeweed

Gutierrezia sarothrea

Buffalobur

Solanum rostratum

Cowpen daisy

Verbesina encelioides

Fourwing saltbush

Atriplex canescens

Glovemallow

Sphaeralcea sp.

James’ nailwort

Paronychia jamesii

Milkvetch Astragalus sp.
Mock vervain Glandularia sp.
Ragweed Ambrosia sp.

Scarlet globemallow

Sphaeralcea coccinea

Silver nightshade

Solanum elaeagnifolium

Spiny dogweed

Thymophylla acerosa
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Table 3.6-1 List of Plants Observed Within the Proposed CISF Project Area
Common Name Scientific Name
Pott’s leatherweed Croton pottsii
Western peppergrass Lepidium montanum
Grasses
Alkali sacaton Sporobolus arioides
Black grama Bouteloua eriopoda
Blue grama Bouteloua gracilis
Bristlegrass Setaria leucopila
Burrograss Scleropogon brevifolius
Muhly Muhlenbergia sp.
Panicgrass Panicum sp.
Plains bristlegrass Setaria leucopila
Tabosa grass Pleuraphis (Hilaria) mutica
Threeawn Aristida sp.
Vine mesquite Panicum obtusum
Source: ELEA, 2007

A saline lake is another term for a playa lake the environmental community uses to indicate a
discharge wetland (McLachlan et al., 2014). For the purposes of this EIS, the term playa lakes
is used for consistency with the description in EIS Section 3.5.1.

In the early- to mid-1990s, in response to significant bird deaths consistently observed at
Laguna Toston, Laguna Gatuna (within the proposed CISF project area), and Laguna Quatro,
the Nash Draw saline playa complex in Eddy and Lea counties was the subject of several biotic
surveys. The biotic surveys performed at Laguna Gatuna included water quality and
contaminants investigations, and biological analyses of phytoplankton, diatoms, and
macroinvertebrates (Davis and Hopkins, 1993; Dein et al., 1997; Bristol, 1999). Because of the
results of these studies, Lang and Rogers (2002) included the Nash Draw saline playa complex
in a survey of large branchiopod crustaceans. The Lang and Rogers (2002) branchiopod
survey revealed that no aquatic macroinvertebrates were observed or collected from Laguna
Toston, Laguna Plata, and Laguna Gatuna. This finding is consistent with the observations of
Davis and Hopkins (1993).

A picture taken of Laguna Gatuna in the spring of 2018 during the NRC staff’s site visit of the
proposed CISF project area is provided in EIS Figure 3.6-3. At the time of the NRC site visit in
spring 2017, no standing water was present, but a white layer of salt deposits covered the
surface of the playa. A few unidentified birds were observed flying over Laguna Gatuna. Very
little vegetation was present on the western edge of Laguna Gatuna. Laguna Toston is located
approximately 0.4 km [0.25 mi] south of the proposed rail spur depicted in EIS Figure 3.6-4.
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Figure 3.6-3 Western Edge of Laguna Gatuna in Spring 2018 Showing Salt
Deposits at the Surface (Source: B. Werling)

Figure 3.6-4 Photograph of a Laguna Toston Located South of the Proposed
Rail Spur (Source: A. Minor)
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3.6.4 Wildlife that Could Occur at the Proposed Holtec CISF Project

This section describes the wildlife that could be present at the proposed CISF project and
provides information on important animal species that have been observed at the proposed
CISF project and Laguna Gatuna (EIS Table 3.6-2). Information about wildlife at Laguna
Gatuna is provided in this section because approximately 9 percent of the eastern part of
proposed CISF property overlaps a small portion of the southern end of Laguna Gatuna

(Holtec, 2019a). As previously stated, the proposed CISF project is located within the Central
Flyway migratory bird path, and migratory shorebirds such as sandhill cranes and waterfowl use
playa lakes in this region (EIS Section 3.6.1). Eagles and other raptors such as those listed in
EIS Table 3.6-2 are known to feed on shorebirds and waterfowl that may be present at Laguna
Gatuna or other nearby playa lakes (Mitchusson, 2003). During winter migrations, many bird
species rely on cultivated grains and invertebrates such as grubs and grasshoppers found in
agricultural fields (Mitchusson, 2003). Virtually no vegetation was observed on the portion of
the shore of Laguna Gatuna that is included as part of the proposed CISF project area (EIS
Section 3.6.2), and there is no commercial agriculture within 10 km [6 mi] of the proposed CISF
project area (EIS Section 3.2.2). Based on recent ecological analysis BLM conducted within
3.2 km [2 mi] of the proposed project area, many species of songbirds are known to nest within
3.2 km [2 mi] of the proposed CISF project area, but many more use the habitats in the area
during migration and for non-nesting activities (BLM, 2018b). According to the BLM, common
birds of prey within 3.2 km [2 mi] of the proposed CISF project area include Northern harrier
(Circus cyaneus), red-tailed hawk (Buteo jamaicensis), American kestrel (Falco sparverius), and
Chihuahuan raven (Corvus cryptoleucus) (BLM, 2018b). The majority of Laguna Gatuna is
located on BLM-managed land, and a small area of Laguna Gatuna is located on ELEA-owned
land in the southeastern portion of the proposed CISF project area. The proposed CISF project
area is surrounded by BLM-managed land that is under consideration as an area of critical
environmental concern (ACEC), called Salt Playas ACEC, due to the importance that salt playas
are to local plant and animal communities (BLM, 2018a). ACECs are public land areas where
special management attention is needed to protect and prevent irreparable damage to important
historical, cultural, or scenic values, fish and wildlife resources, or other natural systems or
processes, or to protect life and provide safety from natural hazards. The Laguna Plata playa
lake is located approximately 1.6 km [1 mi] northwest of the northwest corner of the proposed
CISF project property boundary. Laguna Plata is also nominated as an ACEC (Laguna Plata
ACEC) by the BLM Carlsbad Field Office because of its use by migratory birds. The BLM
indicates there is known Western snowy plover (Charadrius alexandrines nivosus) winter
nesting habitat at Laguna Plata (BLM, 2018a). Western snowy plover is a SGCN identified by
the NMDGF and a Special Status Species identified by BLM, as discussed further in EIS
Section 3.6.5 (NMDGF, 2016; BLM, 2018a).

Few migratory bird surveys have been conducted for either Laguna Gatuna or Laguna Plata;
however, several birds have been observed at Laguna Gatuna in the past [EIS Table 3.6-2, and,
according to the NMDGF, ephemeral saline lakes provide habitat for some birds, especially
when holding water after rain events (NMDGF, 2018c)]. The NRC staff considered that other
saline lakes in the region may also provide a refuge for bird species that could potentially

use Laguna Gatuna and Laguna Plata regularly; however, the NRC staff did not find
comparable playa lakes with similar intermittent water availability or salinity in the region with
well-documented bird surveys. For example, Bitter Lake National Wildlife Refuge (NWR) is
located approximately 117.5 km [73 mi] north-northwest of the proposed CISF project area
within the Pecos River drainage basin and received its name because of its brackish water and
provides habitat for over 300 bird species (FWS, 2001). The FWS has managed lake water
levels and plant species at the refuge in part to reduce the amount of salinity in the water and
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Table 3.6-2

Laguna Gatuna

Mammals and Birds Observed at the Proposed CISF Project Area and

Common Name

Scientific Name

Preferred Season or Habitat

Birds

Seasonal Preference

Cassin’s sparrow

Aimophila cassinii

Spring and summer

Green-winged teal

Anas crecca*

Spring and fall migrant

Blue-winged teal

Anas discors*

Spring and fall migrant

Canvasback

Aythya valisineria

Spring and fall migrant

Red-tailed hawk

Buteo jamaicensis

Winter

Ferruginous hawk

Buteo regalis

Winter

Lark bunting Calamospiza melanocorys Spring and summer

Least sandpiper Calidris fuscicollis Spring and fall migrant

Scaled quail Callipepla squamata Year round

Cactus wren Campylorhynchus Year round
brunneicapillus

Western snowy plover Charadrius alexandrines Winter

nivosus

Killdeer Charadrius vociferus Spring and summer
Northern harrier Circus cyaneus Winter
Horned lark Eremophila alpestris Year round

American coot

Fulica americana

Spring and fall migrant

Loggerhead shrike

Lanius ludovicianus

Spring and fall

Long-billed curlew

Numenius americanus

Summer

Ruddy duck

Oxyura jamaicensis™

Spring and fall migrant

Savannah sparrow

Passerculus sandwichensis

Winter

Ladder-backed woodpecker

Picoides scalaris

Year round

Pied-billed grebe

Podilymbus podiceps*

Spring and fall migrant

American avocet

Recurvirostra americana*

Year round

Northern shoveler

Spatula clypeata™

Spring and fall migrant

Eurasian collared dove

Streptopelia decaocto

Year round

Western meadowlark Sturnella neglecta Year round
Crissal thrasher Toxostoma crissale Year round
Greater yellowlegs Tringa melanoleuca Winter

Mourning dove Zenaida macroura Year round
White-winged dove Zenaida asiatica Year round

White-crowned sparrow

Zonotrichia leucophrys

Winter and migrant

Mammals

Preferred Habitat

Coyote

Canis latrans

Open space, grasslands, and
brush country

Black-tailed jackrabbit

Lepus californicus

Grasslands and open areas

3-50




AL WON -

Table 3.6-2 Mammals and Birds Observed at the Proposed CISF Project Area and
Laguna Gatuna

Common Name Scientific Name Preferred Season or Habitat
Birds Seasonal Preference
Southern plains wood rat Neotoma micropus Grasslands, prairies, and
mixed vegetation
Mearn’s grasshopper mouse | Onychomys arenicola Desert shrubs and grasslands
Desert cottontail Sylvilagus audubonii Brushy areas and valleys in
arid lowlands

*Species observed dead in Laguna Gatuna in March 1992
Source: Holtec, 2019a (2019 ER Rev 5); Davis and Hopkins, 1993

concentrate forage for migratory birds. By comparing total dissolved solids at Laguna Gatuna
and Laguna Plata to the salinity at Bitter Lake, the estimated salinity in Laguna Gatuna and
Laguna Plata (330,000 mg/l) is more than 100 times higher than the salinity in Bitter Lake
(32,500 mg/l) (Davis and Hopkins, 1993; FWS, 2001; New Mexico Energy and Minerals
Department, 1985).

In addition, surface water is present all year at the Bitter Lake NWR, whereas Laguna Gatuna
and Laguna Plata are usually dry. Many NWRs and fresh water lakes are located within 161 km
[100 mi] of the proposed CISF project area that are managed to conserve wetlands and other
habitat vital to migratory birds (e.g., Muleshoe NWR, Grulla NWR, Salt Creek Wilderness,
Bottomless Lakes State Park, Brantley State Park, and Red Bluff Reservoir). Because of
differences in water and habitat availability and water quality between Laguna Gatuna and
Laguna Plata and other surface water sources within 161 km [100 mi], the NRC staff anticipates
that the diversity and frequency of birds that would rely on Laguna Gatuna and Laguna Plata
are significantly limited compared to bird populations found at many of the other water basins in
the region.

The FWS identified three migratory bird species of conservation concern that could be present
in the proposed CISF project area: burrowing owl (Athene cunicularia), Cassin’s sparrow
(Aimophila cassinii), and lark bunting (Calamospiza melanocorys) (FWS, 2019b). As shown in
EIS Table 3.6-2, Cassin’s sparrow and lark bunting have been observed within the proposed
CISF project area. Although burrowing owls were not observed during biological surveys
conducted as part of the proposed Holtec license application, burrowing owls have been
observed within 3.2 km [2 mi] of the proposed CISF project area (Holtec, 2019a; BLM, 2018b;
BLM, 2017a).

Deer [i.e., mule deer and white-tailed deer (Odocoileus virginianus)] and pronghorn antelope
(Antilocapra americana) are economically important large mammal species in New Mexico
(NMDGF, 2016). To better manage deer populations, NMDGF has assigned land areas as
game management units (GMUs). Lea County lies within NMDGF’s GMU 31 (NMDGF, 2017).
During the 2017-2018 hunting season, an estimated 777 mule deer (Odocoileus hemionus) and
white-tailed deer combined were harvested in GMU 31 (NMDGF, 2018a). Pronghorn antelope
are much less prevalent than deer in southeast New Mexico, but the State still hunts and
manages them. NMDGF estimates that 102 antelope were harvested during the 2017-2018
hunting season (NMDGF, 2018b).

Reptiles and amphibians (i.e., herpetofauna) that could occur in the proposed CISF project area
include but are not limited to the Texas horned lizard (Phrynosoma cornutum), greater earless
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lizard (Cophosaurus texanus), dunes sagebrush lizard (Sceloporus arenicolus), several species
of spiny and whip tail lizards, and several species of venomous and non-venomous snakes
(NMDGF, 2019a; Holtec, 2019a; BLM, 2018b). No reptiles or amphibians were observed during
either the 2007 or 2016 ecological surveys conducted within the proposed CISF project area.
Additional information on the dunes sagebrush lizard (DSL) is provided in EIS Section 3.6.5.

Medium-sized carnivorous mammals that are likely to occur in the proposed CISF project area
include coyote, bobcat, badger, striped skunk, and swift fox (BLM, 2018b). Several small
mammals, including desert cottontail rabbits, blacktailed jackrabbit, and numerous rodent
species, are common residents of the proposed CISF project area and were all observed within
the proposed CISF project area (BLM, 2018b). Habitat within the proposed CISF project area is
marginally suitable foraging diurnal roosting habitat for a number of bat species based on the
patchy shrubs and grasses and sparsely spaced trees and structures. The cave myotis (Myotis
velifer) and Yuma myotis (Myotis yumanensis) are the most likely bat species that would occur
at the proposed project (BLM, 2018b; NMDGF, 2019a). Bat species occurring in the proposed
CISF project area are likely to forage for aerial insects above the shrublands, but foraging
activities would be expected to be more common near surface water bodies, where flying
insects would be more abundant. Bats have not been the subject of surveys conducted at the
proposed CISF project area.

As described in EIS Section 3.5.1 and based on the results of ecological surveys conducted at
the proposed CISF project area, there are no permanent surface water features within the
proposed CISF project area. Ephemeral surface water features in the immediate vicinity of the
proposed project area include Laguna Gatuna. There is no evidence of riparian habitat or
sufficiently deep-water habitat or extensive water sources, including Laguna Gatuna, that would
support the presence of fish or shellfish within the proposed CISF project area (Holtec, 2019a;
Davis and Hopkins, 1993; Dein et al., 1997; Bristol, 1999). The aquatic traits of Laguna Gatuna
are further discussed in EIS Section 3.6.3.

3.6.5 Protected Species and Species of Concern

The NRC has an obligation under Section 7 of the ESA to determine whether the proposed
CISF project may affect Federally listed or species proposed to be listed under the ESA. The
NRC staff obtained an official species list from the FWS Information Planning and Conservation
(IPaC) website in November 2019 (FWS, 2019b). FWS staff identified one species, the
Northern aplomado falcon, which could occur at the proposed CISF project (FWS, 2019b). The
Northern aplomado falcon is identified by FWS as a non-essential experimental population
(NEP) in all of New Mexico (FWS, 2014). According to the FWS, for Section 7 consultation
purposes, NEPs are treated as if they are proposed under the ESA unless located on National
Park Service lands or National Wildlife Refuges, in which case they are treated as threatened
(Forest Service, 2016). The occurrence of the falcon in the U.S. declined in the early 1900s,
was uncommonly observed by the 1930s, and was last reported to nest in 1952 in Luna County,
New Mexico, until FWS reintroduction programs were initiated along the eastern Texas coast in
the late 1970s (FWS, 2014). The first reintroduction effort in New Mexico occurred at a private
ranch west of the White Sands Missile Range in 2006; however, despite several attempts to
reintroduce the bird into New Mexico, all the birds that FWS tracked were determined to be
deceased by January 2013. There are no records of this species occurring within Lea County or
within the southeastern quadrant of New Mexico (BLM, 2018b; FWS, 2014). However, the FWS
identifies the very southern edges of Lea and Eddy Counties as part of the species’ historical
habitat range, but not within its current habitat range (FWS, 2014). The FWS also identifies the
proposed CISF project area as providing low to moderate suitable habitat for the Northern
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aplomado falcon (FWS, 2014). There is no FWS-designated critical habitat for this species
(FWS, 2014). The FWS identified no other Federally listed threatened or endangered plant or
animal species, candidate species, or proposed species that are known to potentially occur at or
that the proposed CISF project may affect (FWS, 2019b; FWS, 2018b). In April 2019, the NRC
staff accessed the NMDGF Environmental Review Tool website and generated a site-specific
report that contains an initial list of NMDGF recommendations regarding potential impacts to
SGCN wildlife or wildlife habitats from the proposed CISF project (NMDGF, 2019b). The
NMDGEF report identified 17 State-designated SGCN that could occur at or within 1.6 km [1 mi]
of the proposed CISF project. Of the 17 SGCNs, 7 identified in the NMDFG report are the State
of New Mexico listed as threatened or endangered, and 9 BLM designated as special status
species, including the yellow-billed cuckoo (Coccyzus americanus occidentalis), which the FWS
also designated as a Federally listed, threatened species under the ESA, but is not identified by
FWS as potentially occurring in the proposed CISF project area (FWS, 2019b; 2018c). A list of
the 17 New Mexico SGCN and their respective Federal status is provided in EIS Table 3.6-3.
Previous ecological surveys conducted at the proposed CISF project area or at Laguna Gatuna
that NRC reviewed and described in the introductory portion of EIS Sections 3.6 and also EIS
Section 3.6.3 did not identify any of the species listed in EIS Table 3.6-3 at or near the proposed
CISF project.

No New Mexico State plant species designated as threatened or endangered species have
been reported during ecological surveys conducted on the proposed CISF project area, and
none are expected to occur in Lea County (New Mexico State Forestry, 2018; New Mexico Rare
Plant Technical Council, 2018). There are no important plant areas (IPAs) that occur in Lea
County; the nearest IPA is approximately 29 km [18 mi] southwest of the proposed CISF project
(New Mexico State Forestry, 2017). IPAs are places that support either a high diversity of
sensitive plant species or are the last remaining locations of New Mexico’s most endangered
plants. According to the BLM’s environmental review for a pipeline project located less than
3.2 km [2 mi] from the proposed CISF, there are no BLM-listed sensitive plant species known to
occur in the general region (BLM, 2018b). In addition, there are no Federally threatened,
endangered, or candidate plant species or critical habitats that the proposed CISF project could
affect, according to FWS staff (FWS, 2019b).

The yellow-billed cuckoo is designated as a Federally listed threatened species under the ESA
with a current habitat identified by FWS west of the Pecos River in Eddy County and Culberson
County, Texas (FWS, 2018c). This species’ preferred habitat is dense understory vegetation
(i.e., a layer of vegetation beneath the main canopy) in riparian zones along major drainages,
which has experienced significant declines in recent decades, particularly in the western

United States, and is not present within the proposed CISF project area (FWS, 2018c;

Holtec, 2019a). The yellow-billed cuckoo is vulnerable to loss, fragmentation, and degradation
of riparian habitat, and to broad-scale clearing of exotic vegetation such as salt cedar

(i.e., tamarisk) along the Pecos River where the species often nests (78 FR 61622;

NMDGF, 2016). As discussed previously, almost no vegetation exists around the edges of
Laguna Gatuna where riparian habitat would be expected. This species is identified by NMDGF
as potentially occurring within 0.6 km [1 mi] of the proposed CISF project area, and has been
reported at locations greater than 16 km [10 mi] from the proposed CISF project area, roughly
between Lovington and Carlsbad (NMED, 2004). However this species has not been observed
within the proposed CISF project area and is not known to occur in Lea County (FWS 2018c;
Holtec, 2019a; NMDGF, 2019a). As previously noted, FWS has not identified this species as
potentially occurring in the proposed CISF project area (FWS, 2019b).
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Table 3.6-3 Special Status Animal Species That Could Occur Within 0.6 km [1 mi]
of the Proposed CISF Project Area According to the New Mexico Game
and Fish Department

US Fish and Bureau of
Wildlife Land New Mexico
Management | Management Management
Common Name Scientific Name Status Status Status
Sprague’s pipit Anthus spragueii | BMC SSS SGCN
Botaurus

American bittern lentiginosus BMC SGCN

Yellow-billed Coccyzus

cuckoo americanus T, BMC SSS SGCN

Black-tailed prairie | Cynomys

dog ludovicianus SSS SGCN

(Northern) Falco femoralis

aplomado falcon septentrionalis™ BMC SSS E, SGCN

Peregrine falcon Falco peregrinus | BMC T, SGCN

Haliaeetus
Bald eagle leucocephalus BMC SSS T, SGCN
Lanius

Loggerhead shrike | ludovicianus BMC SGCN

Lewis’s

Woodpecker Melanerpes lewis | BMC SGCN

Passerina
Varied bunting versicolor BMC T, SGCN
Podiceps

Eared grebe nigricollis BMC SGCN

Bank swallow Riparia riparia SGCN

Dunes sagebrush | Sceloporus

lizard arenicolus SSS E, SGCN

Pygmy nuthatch Sitta pygmaea SGCN

Lesser prairie- Tympanuchus

chicken pallidicinctus BMC SSS SGCN

Bell’s vireo Vireo bellii BMC SSS T, SGCN

Gray vireo Vireo vicinior BMC SSS T, SGCN

T = Threatened, E = Endangered, SSS = Special Status Species, SGCN = Species of Greatest Conservation

Need, BMC = Bird of Management Concern

* This species may be referred to as both aplomado falcon and Northern aplomado falcon in literature.

Source: NMDGF, 2019b; BLM, 2018b; FWS, 2011

Although the dunes sagebrush lizard is not a Federally listed or candidate species under the

ESA, it is a New Mexico endangered species and SGCN (EIS Table 3.6-3). The FWS proposed

the dunes sagebrush lizard to be listed as an endangered species under the ESA in
December 2010, but withdrew the proposal in June 2012 (FWS, 2018d). In May 2018, the
Center for Biological Diversity and Defenders of Wildlife petitioned the Department of Interior to
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list the dunes sagebrush lizard as a threatened or endangered species. According to the
NMDGF, suitable habitat for the dunes sagebrush lizard is not present within the proposed CISF
project area (NMDGF, 2018c). Based on available habitat mapping models for the dunes
sagebrush lizard, the nearest suitable dunes sagebrush lizard habitat from the proposed CISF
project is located approximately 4.8 km [3 mi] to the east and approximately 3.2 km [2 mi] north
of the proposed CISF project boundary where sandy shinnery shrubland vegetation type is
present (BLM, 2018a). New Mexico, along with other states and the FWS, have established
multi-state efforts to conserve this species in the Western United States through a combined
Candidate Conservation Agreement (CCA) for Federally administered land, and CCA with
Assurances (CCAA) for privately-owned land for the dunes sagebrush lizard (FWS, 2018e).
The monitoring and reporting of the land enrolled in these programs in New Mexico is
conducted and administered by the Center for Excellence in Hazardous Materials Management
(CEHMM) (FWS, 2018e).

Research about and monitoring of the Lesser prairie-chicken has occurred in the region for
concerns about impacts to this species caused by habitat loss and fragmentation. Impacts to
this species include historical habitat loss and fragmentation and ongoing and probable future
habitat loss and fragmentation because of conversion of grasslands to agricultural uses,
encroachment by invasive woody plants, wind and petroleum energy development, and
presence of roads and man-made vertical structures in the region (Wolfe et al., 2018).
Currently, the FWS is conducting a species status assessment that was expected to be
completed in the summer of 2017, but has been delayed (FWS, 2016). The Kansas Biological
Survey maintains the Southern Great Plains Crucial Habitat Assessment Tool (SGP CHAT),
which is a spatial model that designates Lesser prairie-chicken habitat and prioritizes
conservation activities (KBS, 2018). The tool classifies crucial Lesser prairie-chicken habitat
and important connectivity areas. The SGP CHAT identifies the proposed CISF project area
located within the Lesser prairie-chicken’s estimated occupied range, but not located within a
designated focal area or connectivity zone, which are areas of the greatest importance to the
Lesser prairie-chicken (Wolfe et al., 2018). According to the NMDGF, suitable habitat for the
Lesser prairie-chicken is not present within the proposed CISF project area (NMDGF, 2018c).
The nearest active Lesser prairie-chicken lek, (i.e., the area where males gather to compete
for females) is approximately 18.5 km [11.5 mi] north of the proposed CISF project area
(Figure 3.6-5).

The BLM identifies the proposed CISF project area as being located within an isolated
population area for Lesser prairie-chicken (BLM, 2018a). The BLM Carlsbad Field Office has
proposed timing and development restrictions (i.e., timing limitation stipulations) on land leased
from the BLM as a management strategy for portions of the Lesser prairie-chicken habitat. The
proposed CISF project area is located within the boundary of BLM’s Lesser prairie-chicken
timing limitation stipulation; however, the rail spur is not (Figure 3.6-5). Because the proposed
CISF is on private property, the BLM timing limitation stipulations would not apply.
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Figure 3.6-5 BLM Timing Limitation Stipulation Area for the Lesser Prairie-Chicken
(LPC) and Dunes Sagebrush Lizard (DSL)

3.7 Meteorology and Air Quality

3.7.1 Meteorology
3.7.1.1 Climate

The proposed CISF project area has a semi-arid climate characterized by low precipitation,
abundant sunshine, low relative humidity, and a relatively large annual and diurnal temperature
range. In New Mexico, elevation rather than latitude is a greater factor in determining the
temperature of specific locations. During the summer, the preponderance of clear skies and low
relative humidity often permit rapid cooling, resulting in lower temperatures at night. Annual
precipitation totals for semi-arid regions such as the proposed CISF project area can vary over
the years. Winter precipitation is normally attributed to moisture from the Pacific Ocean as it
moves across the country from west to east. Summer rains usually occur during brief but
frequently intense thunderstorms caused by moisture from the Gulf of Mexico. These
thunderstorms can cause local flash floods. When the occasional tornado occurs, it is usually in
the summertime (NOAA, 2018a).
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Currently there is no onsite weather station at the proposed CISF project area. Meteorological
data from Lea County Regional airport, located about 48.3 km [30 mi] east of the proposed
CISF project area, was used because onsite data is not currently available. EIS Table 3.7-1
contains temperature and precipitation data collected from 1941 to 2016. The monthly mean
daily temperatures range from 5.5°C [41.9°F] in January to 26.8°C [80.2°F] in July (Holtec,
2019a). The annual mean daily temperature was 16.2°C [61.2°F] (Holtec, 2019a). The monthly
mean rainfall totals range from 0.61 cm [0.24 in] in March to 4.57 cm [1.80 in] in September
(Holtec, 2019a). The annual mean rainfall was 25.81 cm [10.16 in] (Holtec, 2019a). EIS
Figure 3.7-1 contains a wind rose for data collected from 1972 to 2017. Winds are
predominantly from the south and the average annual wind speed is 20.3 km/hr [12.6 mi/hr]
(Holtec, 2019a).

Lea and Eddy counties experience a variety of severe weather events. As documented in the
National Centers of Environmental Information storm event database, EIS Table 3.7-2 describes
the types and number of severe weather events occurring in these two counties from 1950 to
2017. Of the 150 tornados in the two-county area over the 77-year time period, 111 were
included in the lowest severity category on the Fujita or Enhanced Fujita Tornado Damage
Scale (the Enhanced Fujita scale replaced the old Fujita scale in 2007). Larger Fujita Tornado
Damage Scale numbers represent greater tornado severity. Tornados with Fujita or Enhanced
Fujita values from F2 to F5 are considered strong to violent. The most severe tornado was an
F3 that occurred in Lea County in 1954 (NOAA, 2018b).

Table 3.7-1 Temperature and Precipitation Data Collected from 1941 to 2016 at the
Lea County Regional Airport
Temperature (°C)* Precipitation (cm)f
Mean Mean Rain Snow
Mean Daily Daily Average | Minimum | Maximum | Average | Maximum
Month Daily Min Max Total Total Total Total Total
January 5.5 -2.4 13.5 0.79 0.00 5.31 2.69 22.86
February 7.7 -0.7 16.2 0.81 0.00 2.59 4.67 53.85
March 10.8 2.0 19.6 0.61 0.00 3.58 2.46 33.02
April 15.4 6.8 23.9 1.65 0.00 5.74 0.13 2.03
May 20.5 12.1 28.9 3.63 0.00 12.75 0.00 0.00
June 25.7 17.6 33.8 1.90 0.00 8.10 0.00 0.00
July 26.8 19.3 34.2 2.97 0.00 8.86 0.00 0.00
August 26.1 18.6 33.6 3.35 0.10 10.36 0.00 0.00
September 224 14.6 30.3 4.57 0.13 14.83 0.00 0.00
October 16.5 8.8 24.3 3.86 0.00 9.68 0.00 0.00
November 9.6 1.2 18.0 0.66 0.00 2.72 1.12 17.78
December 6.6 -1.8 15.0 1.42 0.00 15.77 1.55 21.08
Annual 16.2 8.0 24.5 25.81 7.18 47.40 13.03 73.66
*To convert Celsius (°C) to Fahrenheit (°F), multiply by 1.8 and add 32.
tTo convert centimeters (cm) to inches (in), multiply by 0.3937
Source: Modified from Holtec (2019a)
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Figure 3.7-1 Wind Rose from the Lea County Regional Airport for Data Collected
from 1972 to 2017 (lowa State University, 2017)
*To convert miles per hour to kilometers per hour, multiple by 1.609

3.7.1.2 Climate Change

Temperature and precipitation are two parameters that can be used to characterize climate
change. Average annual temperatures increased by 1.0°C [1.8°F] for the contiguous

United States over the time period 1901 to 2016, and temperatures are expected to continue to
rise (GCRP, 2017). From 1986 to 2016, the average temperature in the region where the
proposed CISF project is located increased by approximately 0.83°C [1.5°F] compared to the
1901 to 1960 baseline (GCRP, 2017). The average temperature in New Mexico is projected to
increase between 2.22 and 4.44°C [4 and 8°F] by mid-century (2036—2065) compared to the
1976 to 2005 baseline (GCRP, 2017).
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Table 3.7-2 Severe Weather Event Data for Lea and Eddy Counties from 1950
through 2017

Number of
Events*
Lea Eddy
Type of Event County | County Description of Event!
A protracted period of deficient precipitation that
Drought 14 30 results in adverse impacts on people, animals, or

vegetation over a sizeable area

A rapid and extreme flow of high water into a
Flash Flood 81 181 normally dry area or a rapid water level rise in a
stream or creek above a predetermined flood level

Hail 1.9 cm [%4 in] or larger or hail accumulations of
Hail 416 481 smaller size which cause property and/or crop
damage or casualties

Snow accumulation meeting or exceeding

Heavy Snow 21 38 locally/regionally defined 12 and/or 24 hour warning
criteria.
Sustained non-convective winds of 35 knots
Hi . [40 mph] or greater lasting for 1 hour or longer, or
igh Wind 55 170

gusts of 50 knots [58 mph] or greater for any
duration (or otherwise locally/regionally defined).

Winds, arising from convection (occurring within
Thunderstorm 200 178 30 minutes of lightning being observed or detected),
Wind with speeds of at least 50 knots (58 mph), or winds

of any speed producing a fatality, injury, or damage

A violently rotating column of air, extending to or
from a cumuliform cloud or underneath a
cumuliform cloud, to the ground, and often (but not
always) visible as a condensation funnel.

Tornado 93 57

*Severe weather events are included in Table 3.7-2 if one of the counties experienced a particular event a
minimum 25 times from 1950 through 2017

TDescription of the event as defined in National Weather Service Instruction 10-1065

Source: National Oceanic and Atmospheric Administration (NOAA, 2018b) | Storm Events Database —
New Mexico

Average U.S. precipitation has increased by 4 percent since 1901; however, some regions
experienced increases greater than the national average, while other regions experienced
decreased precipitation levels (GCRP, 2017). From 1986 to 2015, the annual precipitation
totals in the region where the proposed CISF project is located increased between 0 and

10 percent compared to the 1901 to 1960 baseline (GCRP, 2017). By the latter part of the
21t century, U.S. Global Change Research Program forecasts that precipitation levels in the
region of New Mexico where the proposed CISF project is located will decrease between 0 to
10 percent during the summer and fall and decrease between 10 to 20 percent during the winter
and spring (GCRP, 2017).
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The following list identifies additional climate change projections for the State of New Mexico as
the National Ocean and Atmospheric Administration identified (NOAA, 2017).

. An increase in drought intensity.

. An increase in the number of extremely hot days, most prominently in the eastern plains
of New Mexico.

. An increase in the frequency and severity of wildfires.

. No increase or upward trend in the frequency of extreme precipitation events, which is in
contrast to many areas of the United States.

3.7.2 Air Quality
3.7.2.1 Non-Greenhouse Gases

The EPA has set National Ambient Air Quality Standards (NAAQS) in the Code of Federal
Regulations (40 CFR Part 50), which specifies maximum ambient (outdoor air) concentration
levels for the following six criteria pollutants: sulfur dioxide, nitrogen dioxide, carbon monoxide,
ozone, lead, and particulate matter (both PM+o and PM.5). Particulate matter PM+o refers to
particles that are 10 micrometers [3.9 x 107 inches] in diameter or smaller, and PM. s refers to
particles that are 2.5 micrometers [9.8 x 107° inches] in diameter or smaller. Primary NAAQS
are established to protect health, and secondary NAAQS are established to protect welfare by
safeguarding against environmental and property damage. States may develop standards that
are stricter or supplement the NAAQS. New Mexico has promulgated both stricter and
supplemental ambient air standards. EIS Table 3.7-3 contains the Federal and New Mexico
ambient air standards.

EPA requires States to monitor ambient air quality and evaluate compliance with the NAAQS.
Based on the results of these evaluations, EPA assigns areas to various NAAQS compliance
classifications (e.g., attainment, nonattainment, or maintenance) for each of the six criteria air
pollutants. An attainment area is defined as a geographic region that EPA designates that
meets the NAAQS for a pollutant. A nonattainment area is defined as a geographic region that
EPA designates does not meet the NAAQS for a pollutant or that contributes to the ambient
pollutant levels in a nearby area that does not meet the NAAQS. A maintenance area is defined
as any geographic region previously designated nonattainment and subsequently redesignated
by EPA to attainment. These EPA classifications characterize the air quality within a defined
area, which can range in size from portions of cities to large Air Quality Control Regions (AQCR)
comprising many counties. An AQCR is a Federally designated area for air quality
management purposes.

The proposed CISF project area is located in the Pecos-Permian Basin Intrastate Air Quality
Control Region, which comprises the following seven counties in New Mexico: Chaves, Curry,
De Baca, Eddy, Lea, Quay, and Roosevelt (40 CFR 81.242). This AQCR is classified as an
attainment area for each criteria pollutant (40 CFR 81.332). Based on this attainment
classification, the air quality at the proposed CISF project area is considered good. The nearest
nonattainment area is El Paso County in Texas, located about 225.3 km [140 mi] southwest of
the proposed CISF project area. A portion of that county is in nonattainment for particulate
matter PM1o (40 CFR 81.344). The only nonattainment area in New Mexico is Dona Ana
County located about 247.8 km [154 mi] west of the proposed CISF project area (Dona Ana
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County in New Mexico and El Paso County in Texas share a border). A portion of that county is
nonattainment for both particulate matter PM1 and ozone (40 CFR 81.332 and 83 FR 25776).
New Mexico contains several maintenance areas; however, none are located in the
Pecos-Permian Basin Intrastate Air Quality Control Region (EPA, 2018a).

Table 3.7-3 National (NAAQS) and Applicable* State (NMAAQS) Ambient Air
Quality Standards for the Proposed CISF*

Standards?’

Pollutant Averaging Time National (NAAQS)* | New Mexico (NMAAQS)S
. 1 hour 35 ppm 13.1 ppm
Carbon Monoxide 8 hours 9 ppm 8.7 ppm
Hydrogen Sulfide Y2 hour na 0.100 ppm
1 hour 100 ppb same
Nitrogen Dioxide 24 hours na 0.10 ppm
Annual 53 ppb 50 ppb
Ozone 8 hours 0.070 ppm same
Particulate Matter PM2.5 24 hours 35 ug/m’ Same
Annual 12 pg/m3 same
Particulate Matter PM1o 24 hours 150 pg/m3 same
1 hour 75 ppb same
o 3 hours' 0.5 ppm same
Sulfur Dioxide 24 hours na 0.10 ppm
Annual na 0.02 ppm
Total Reduced Sulfur Y2 hour na 0.010 ppm

*State standards for hydrogen sulfide (1 hour), sulfur dioxide (24 hour and annual), and total reduced sulfur

(2 hour) vary depending on the location within the State. The State standards in this table apply to the location of
the proposed CISF.

Tppm means parts per million, ppb means parts per billion, and to convert pg/m? to oz/yd® multiply by 2.7 x 1078
*na stands for not applicable meaning the State has a supplemental standard without a national standard
counterpart

Ssame means there is no difference between the State and national standards

The sulfur dioxide 3 hour standard is a secondary standard (safeguard the environment and property damage)
whereas the other standards in this table are primary standards (protect public health).

Sources: EPA (2016 | NAAQS Table) for NAAQS; 20 New Mexico Administrative Code, Chapter 2, Section 3
for NMAAQS

EIS Table 3.7-4 contains air pollutant emission levels for Lea and Eddy Counties as
documented in EPA’s National Emission Inventory. The emissions in EIS Table 3.7-4 include
both stationary and mobile sources. EIS Table 3.7-4 provides pollutant levels that characterize
the existing ambient air conditions.

EIS Figure 3.7-2 shows the proximity of various receptors to the proposed CISF project area as
well as the proposed rail spur. The nearest resident to the proposed CISF project area is the
Salt Lake Ranch located about 2.4 km [1.5 mi] to the north; however, U.S. Highway 62 would be
located closer to the proposed CISF project area than the nearest resident. U.S. Highway 64
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Table 3.7-4

Annual Air Pollutant Emissions in Metric Tons* from the U.S. Environmental

Protection Agency’s 2014 National Emission Inventory for Eddy and
Lea Counties

Pollutant
Hazardous Particulate | Particulate Volatile
Carbon Air Nitrogen Matter Matter Sulfur Organic
County | Monoxide | Pollutants | Oxides PMyo PM.s Dioxide | Compounds
Lea 27,698 10,959 15,626 13,104 2,029 5,037 88,614
Eddy 31,213 13,558 9,767 14,832 2,446 1,631 111,389
Both 58,911 24,517 25,393 27,936 4,475 6,668 200,003

QUOWOONOOOPR,WN -

-_—

*To convert metric tons to short tons, multiply by 1.10231
Sources: EPA (2018a) and SwRI (2019)

0 0.5 1 2

Nearest Receptors

@ Receptors [___] County Line = Railroads

Figure 3.7-2

NM Hwy

N
| Miles
US Hwy { _— — Kilometers
0 1 2 4

Figure Showing Residences and Other Receptors Around the
Proposed CISF Project Area and Rail Spur (Source: Holtec, 2019a)

would be adjacent to the southeast corner of the proposed CISF project area; however, this
highway would be about 0.7 km [0.43 mi] from the proposed concrete batch plant, which would
be the nearest air emission source within the proposed CISF project area (EIS Figure 2.2-2).
The nearest residence to the proposed rail spur would be located about 2.92 km [1.81 mi] to the
south; however, another facility would be located closer to the proposed rail spur than the
nearest residence. The Intrepid Potash North offices would be located about 0.7 km [0.43 mi]
from the western end of the proposed rail spur and would be the nearest facility the NRC staff
consider regularly occupied. U.S. Highway 62 would pass within about 0.18 km [0.11 mi] from
the eastern end of the proposed rail spur, and New Mexico State Road 243 actually crossed the
proposed rail spur near the southwest corner of the proposed CISF project.
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EPA also established Prevention of Significant Deterioration (PSD) standards that set maximum
allowable concentration increases for particulate matter, sulfur dioxide, and nitrogen dioxide
pollutants above baseline conditions in attainment areas. In part, the purpose of this
requirement is to ensure that air quality in attainment areas remains good. The PSD program
designated three different classes or groups of areas with different standards or levels of
protection established for each class. Class | areas have the most stringent requirements.

Federally designated Class | areas include national parks, wilderness areas, and monuments,
as specified in 40 CFR Part 81. Areas not designated as Class | are, by default, classified as
Class Il areas because EPA has not designated any Class Il areas in the U.S. The proposed
CISF project area is located in a Class Il area. The closest Class | area near the proposed
CISF project area is Carlsbad Caverns National Park, located in Eddy County, approximately
75.0 km [46.6 mi] to the southwest. The only other Class | site in the Pecos-Permian Basin
Intrastate Air Quality Control Region is the Salt Creek Wilderness, located in Chaves County,
approximately 126.5 km [78.6 mi] to the northwest of the proposed CISF project area.

In addition to PSD standards, potential impacts to Class | areas also consider air quality related
values such as visibility. Impact to visibility occurs when the pollution in the air either scatters or
absorbs the light. Both natural and man-made sources contribute to air pollution, which may
impair visibility. Natural sources include windblown dust and smoke from fires, while man-made
sources include electric utilities (i.e., power plants), oil and gas development, and motor
vehicles (NMED, 2014).

3.7.2.2 Greenhouse Gases

Greenhouse gases (GHGs), which can trap heat in the atmosphere, are produced by numerous
activities, including the burning of fossil fuels and agricultural and industrial processes. GHGs
include carbon dioxide, methane, nitrous oxide, and certain fluorinated gases. These gases
vary in their ability to trap heat and in their atmospheric longevity. GHG emission levels are
expressed as carbon dioxide equivalents (CO-¢), which is an aggregate measure of total

GHG global warming potential described in terms of carbon dioxide and accounts for the
heat-trapping capacity of different gases. Present-day carbon dioxide concentrations in the
atmosphere are around 400 parts per million, and by the end of the century, these levels are
estimated to range somewhere between 450 and 936 parts per million (GCRP, 2017).

In 2010, EPA promulgated the Tailoring Rule to address GHG emissions under the Clean Air
Act permitting programs. As initially constituted, the Tailoring Rule specified that new sources,
as well as existing sources with the potential to emit 90,718 metric tons [100,000 short tons] per
year of CO2e, were subject to EPA PSD and Title V requirements. Modifications at existing
facilities that increase GHG emissions by at least 68,039 metric tons [75,000 short tons] per
year of CO.e were also subject to Title V requirements. Revisions to the rule have not

resulted in different numerical values associated with greenhouse gas emission evaluations
(EPA, 2016).

3.8 Noise

Noise associated with the proposed action is considered because it may interfere with people
and wildlife present in the surrounding area. This section provides a description of existing
noise sources within the proposed CISF project area and surrounding area and other resources
that noise generated from the proposed CISF project could affect. The definition of noise is
“‘unwanted or disturbing sound.” Sound measurements are described in terms of frequencies
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and intensities. The decibel [(dB(A)] is used to describe the sound pressure level. The A-scale
on a sound level meter best approximates the audible frequency response of the human ear
and is commonly used in noise measurements. Sound pressure levels measured on the
A-scale of a sound meter are abbreviated dB(A). In noise measurements, sound pressure
levels are typically averaged over a given length of time because instantaneous levels can vary
widely. The intensity of sound decreases with increasing distance from the source. Typically,
sound levels for a point source will decrease by 6 dB(A) for each doubling of distance. This
may vary depending on the terrain, topographical features, and frequency of the noise source.
Generally, sound level changes of 3 dB(A) are barely perceptible, while a change of 5 dB(A) is
readily noticeable by most people. A 10 dB(A) increase is usually perceived as a doubling of
loudness. Sound levels can vary for indoor and outdoor noise sources. For example, a jet
flying overhead at 0.3 km [1,000 ft] will produce a sound level of 100 dB(A), the same as an
inside subway train. A typical outdoor commercial area is equivalent to a normal speech
conversation indoors, at 65 dB(A), and a quiet rural nighttime environment will mimic an empty
concert hall, at 25 dB(A). A list of typical community sound levels and noise levels of common
sources is shown in EIS Table 3.8-1.

Because of the rural location of the proposed CISF project, the most significant ambient noise
(i.e., background noise) is from traffic on U.S. Highway 62 and State Highway 243 (EIS

Figure 3.2-4) and from operating oil pump jacks located in the surrounding area (Holtec, 2019a).
The location of the proposed CISF storage pad that would be constructed within the property
boundary is approximately 0.8 km [0.5 mi] from State Highway 62. The nearest residents to the
proposed CISF project area are located 2.4 km [1.5 mi] from the proposed CISF project

(Holtec, 2019a). The nearest receptor to noise from the potential rail spur is located 0.70 km
[0.43 mi] away.

Although abundant recreational opportunities exist in the area, recreational activities at the
proposed CISF project area are limited because the land is privately owned and would require
permission from the landowner. Laguna Plata, a playa lake located 1.6 km [1 mi] northwest of
the proposed CISF project area, is on BLM-owned land and is the closest potential recreational
area to the proposed CISF project area with the potential to be sensitive to noise impacts.

Noise level standards are established by Federal agencies, including the U.S. Department of
Housing and Urban Development (HUD) (24 CFR Part 51), the EPA (EPA, 1974), Federal
Highway Administration (23 CFR Part 772), and the Occupational Safety and Health
Administration (OSHA) (29 CFR Part 1910). There are no Federally recognized Native
American lands within 153 km [95 mi] of the proposed CISF project area (Holtec, 2019a).
Neither Lea County nor New Mexico have ordinances or regulations governing noise, although
a majority of the proposed project is within a BLM Isolated Population Area and Timing and
Noise Restriction Zone (Holtec, 2019a). Therefore, the facility is not subject to State, Tribal, or
local noise ordinances other than BLM restrictions that limit the timing of certain activities to
between 3:00 AM and 9:00 AM from March 1 to June 15 on land in BLM jurisdiction. The EPA
has defined a goal of 55 dB(A) for average day-night sound levels in outdoor spaces

(EPA, 1974).
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Table 3.8-1 Noise Abatement Criteria: 1-Hour, A-Weighted Sound Levels in Decibels

(dBA)
Activity
Category Leg(h)* Description of Activity Category
A 57 (Exterior) Lands on which serenity and quiet are of extraordinary significance and
serve an important public need and where the preservation of those
qualities is essential if the area is to continue to serve its intended
purposes.
B 67 (Exterior) Picnic areas, recreation areas, playgrounds, active sports areas, parks,
residences, motels, hotels, schools, churches, libraries, and hospitals.
C 72 (Exterior) Developed lands, properties, or activities not included in Categories A
or B above.
D -- Undeveloped lands.
E 52 (Interior) Residences, motels, hotels, public meeting rooms, schools, churches,
libraries, hospitals, and auditoriums.

*Leq(h) is an energy-averaged, 1-hour, A-weighted sound level in decibels.

Source: 23 CFR Part 772

3.9 Historical and Cultural Resources

Historic property means any prehistoric or historic district, site, building, structure, or object
included on, or eligible for inclusion on, the National Register of Historic Places (NRHP),
including artifacts, records, and material remains relating to the district, site, building, structure,
or object. The criteria for eligibility are listed in 36 CFR 60.4 and include (a) association with
events that have made a significant contribution to our broad patterns of history; (b) association
with the lives of persons significant in our past; (c) embodiment of distinctive characteristics of
type, period, or methods of construction, or that represent the work of a master, or that possess
high artistic values, or that represent a significant and distinguishable entity whose components
may lack individual distinction; or (d) resources that have yielded or are likely to yield
information important in prehistory or history [Advisory Council on Historic Preservation (ACHP),
2012]. The National Park Service also requires that a property has integrity, or the ability of a
property to convey its significance, to be listed in the NRHP (National Park Service, 2014).

The historic preservation review process, NHPA Section 106, is outlined in regulations the
ACHP issued in 36 CFR Part 800. As allowed under 36 CFR 800.8, the NRC staff is conducting
the Section 106 review process in coordination with the NEPA review for this proposed CISF
project. The NRC staff will consult with the NM SHPO, interested Tribes, BLM, and Holtec
when making preliminary determinations on the identification of historic properties and effects to
those properties by the proposed CISF project. Under the assumption that the EIS would be
issued in 2020, and because most historic properties that are less than 50 years old are not
considered eligible for the NRHP, anticipating a maximum of five years until project
construction, cultural resources that will be 45 years or older by 2020 should be evaluated for
listing in the NRHP as part of the identification of historic properties.

Cultural resources investigations for the proposed CISF project included a review of available
archaeological literature, a search and evaluation of archaeological records and collections
maintained by the NM SHPO and BLM, archaeological field investigations, and Tribal
consultation. Based on these reviews and through the Section 106 consultation process, this
EIS section provides a description of historic and cultural resources within and surrounding the
proposed CISF project area, considering the direct and indirect area of potential effects (APE),
described in EIS Section 3.9.2, that could be affected by earthmoving activities, visual effects,
and noise generated from the proposed CISF project.
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3.9.1 Cultural History

The proposed CISF project would be located in Lea County, New Mexico. This location falls
near the boundary of the High Plains (also referred to as the Llano Estacado or Staked Plains)
and Pecos Valley within the Great Plains physiographic province in southeastern New Mexico.
The physiographic subregion is the Mescalero Plain of the Chihuahuan Desert. The
Chihuahuan Desert, which has formed in this region over the last 8,000 years and consists of
desert scrub plants such as mesquite, creosote bush, and ocotillo, is the major landform of this
area and has impacted human settlement of the area. Prior to the formation of the Chihuahuan
Desert, the region was somewhat wetter, cooler, and covered mainly in semi-desert and plains
grasslands with forests on the highest elevations (Ballou, 2018).

The earliest identifiable cultural period in the Mescalero Plain is the Paleoindian [11,500 to
8,000 years before present (BP)] (Murrell et al. 2016). The earliest distinctive tool type of this
period is the large fluted Clovis spearpoint. This culture-defining projectile point is named after
the town of Clovis, New Mexico, where fluted points were documented in associated extinct
Pleistocene megafauna at the Blackwater Draw site in the early 20" century. Clovis tools either
evolved into or were supplanted by the smaller fluted Folsom point, presumably a dart point
used with the atlatl (i.e., handled long spear). Both tool traditions included large prismatic
blades and fluted, lanceolate spear points made from high quality cryptocrystalline silicates,
while the late Paleoindian period favored unfluted lanceolate forms (Collins, 1999; Green, 1963;
Hester, 1972; Stanford, 1991; Turner and Hester, 1993). Paleoindian groups were highly
mobile, as demonstrated by the use of both non-local and local sources for lithic tool
manufacture (Condon 2006). The economy of the Paleoindian period arguably focused on
hunting late Pleistocene megafauna but also surely incorporated hunting smaller mammals and
gathering other plant and animal resources (Boyd et al., 1989; Godwin et al., 2001). Though
bison hunting was still prominent during the late Paleoindian period, evidence suggests that
subsistence patterns gradually shifted to a more generalized resource strategy.

By the Archaic period (8,000 to 1,800 BP), populations in southeastern New Mexico adapted to
a changing climate that created drier and warmer conditions and the modern desert grassland
and scrub environment. The changing climate resulted in a shift to a larger and more
generalized resource base for subsistence. Late Pleistocene megafauna were extinct, and
hunting necessarily focused on smaller game, such as bison; however, bison herds would have
likely been fewer, smaller, and more mobile than those in the central and northern plains. Two
features that are commonly associated with Archaic occupations in the region are caliche
hearths and arroyo bed wells, both are which have been extensively reported at sites firmly
dated to the Archaic period (Evans, 1951; Main, 1992; Meltzer and Collins, 1987; Railey and
Whitehead, 2017; Smith et al., 1966). A wider variety of dart points has been dated to the
Archaic period, suggesting the development of distinct cultural groups, and there is evidence of
greater use of traps and nets. Archaic populations in southeast New Mexico continued to be
highly mobile, with a shift to a more expedient core/flake lithic technology (Vierra, 2005; Parry
and Kelly, 1987; Railey 2016).

The Archaic period gave way to the Formative or Ceramic Period (1,800 BP to 650 BP) and is
generally marked by the appearance of ceramic vessels and lithic points associated with the
bow and arrow in the material record. Some local phase sequences, each associated with
specific ceramic assemblages, lithic tool kits, and structure types, have also been developed for
southeastern New Mexico, these are of limited applicability to the project area, but include

the Late Hueco Phase, the Querecho Phase, the Maljamar Phase, and the Ochoa Phase
(Murrell et al., 2016.) During the earlier Formative subperiods, populations in southeast
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New Mexico developed a ceramic material culture while continuing to practice Archaic methods
of subsistence and settlement. The mid-to-late Formative subperiods saw an increase in the
introduction of exotic ceramics across southern New Mexico and northern Chihuahua

(Haskell, 1977; Speth, 2004). Late Prehistoric groups generally continued in the mold of a
hunting and gathering way of life (Boyd et al., 1989; Godwin et al., 2001), though there is
evidence for the introduction of corn horticulture in the region at some sites after 1,000 BP,
particularly at sites associated with playa lakes (Brown et al., 2010a; Laumbach et al, 1979;
Main, 1992).

The mobility of local populations over large areas continued throughout the Formative period, as
the recovery of undecorated ceramics made from non-local clays in the sand hills of southeast
New Mexico demonstrated (Hill, 2014). During the last Formative subperiod, many local
populations shifted back to a subsistence strategy based around bison hunting, supplemented
by corn-based horticulture. Though they were adapting a highly mobile subsistence strategy,
late Formative populations were consolidating at some locations, as shown by the construction
of pueblo-style structures and crop irrigation features at some sites, particularly the Merchant
site (Speth, 2004; Miller et al., 2016).

The Protohistoric period (700/650 BP-300 BP) is not well documented or defined in the
southwest region (Baugh and Sechrist, 2001). Occupation sites are much more ephemeral than
those of preceding periods, and in the case of post-Spanish contact sites, the indigenous
population likely deliberately hid camps and other occupations (Wilson, 1984). This period saw
a decrease in overall population, and the abandonment of horticulture practices for a
subsistence strategy based solely around hunting and gathering. Most researchers have
attributed this shift to deteriorating environmental conditions that required a shift away from
agricultural practices and more permanent settlements (Speth and Perry, 1978, 1980). The
lithic assemblages from this period are similar in type to those of Archaic Period sites, but also
include artifact types from the Formative period, making dating Protohistoric sites difficult and
necessitating a reliance on absolute dating methods (Seymour, 2004; Seymour et al., 2002).
The most common feature associated with this period are circles of rocks, sometimes referred
to as “tipi rings,” which are generally correlated with the presence of the Mescalero Apache.
This group moved into the region during the late Formative and early Protohistoric periods and
may have absorbed or displaced earlier cultural groups. By the end of the Protohistoric, the
Apache dominated the indigenous population of the region (Brown et al. 2010b).

The boundary between the Protohistoric and Historic periods in southern New Mexico is not
sharply delineated. The Historic period (circa 450 BP) began with Spanish explorations of the
region as early as 1535, when de Vaca'’s shipwrecked expedition crossed through in route to
Mexico. The explorer Coronado traveled through the Plains region in 1541; his ventures into
this region were limited. Other explorers, such as Antonio de Espejo in 1583 and those sent by
Gaspar Castano de Soa in 1590 traveled along the Pecos River, but they failed to encounter
any indigenous groups, despite their presence in the region (Hammond, 1929; Schroeder and
Matson, 1965; Pratt et al., 1989). That the Spanish did not encounter Apaches may have been
because of a seasonal exploitation strategy that was focused on non-riverine resources during
the timeframe of the various expeditions, or because of the Apache deliberately avoiding the
Spanish. Evidence that the Apache still occupied the area is demonstrated by ephemeral
occupation sites with both tipi rings and historic-period Pueblo ceramics (Stuart et al., 1986).
Military expeditions conducted between 1650 and 1800 focused on both commercial trading
pursuits and slave raids on the local groups, and historic records from that period describe
encounters with the indigenous populations (Pratt et al., 1989).
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In 1850, Captain Henry B. Judd traveled and mapped the length of the Pecos River, following a
similar route to the previous Spanish expeditions. Prior to his survey, there had been little
development in the region by non-Native groups, though Euromerican sheepherders had
occupied some of the Middle Pecos drainage basin (Jelinek, 1967). A cattle trail was created
along the Pecos River in 1866 by Charlie Goodnight and Oliver Loving. This trail, which
extended from Texas to Fort Sumner and Santa Fe, remained in use for approximately twenty
years, when horseback cattle drives were largely replaced by the shipment of livestock on the
newly built railroad lines (Sebastian and Levine, 1989). Settlers attracted by available grazing
land migrated into southeastern New Mexico and had established livestock ranches in the area
by the mid-nineteenth century. Under the Homestead Act of 1862, a quarter section of land was
guaranteed to citizens if it was settled and improved. In 1909, the allowable acreage was
increased to 320 acres, and again increased to 640 acres in 1916.

By the 1880s, the Eddy brothers and Joseph S. Stevens had established the Pecos Irrigation
and Investment Company to irrigate the Pecos River valley in order to supply water for farming
in the area. In 1891, a rail line was established, running from what was then called the town of
Eddy to Pecos. The residents of Eddy voted to change the name of their town to Carlsbad in
1899, with the hopes of attracting tourists to local hot springs. Potash mining became a
prominent industry in the area during the 1920s and continues into the present day. The
Carlsbad area became the focus of oil and gas development with the establishment of the

El Paso Natural Gas Company in 1928, and an emphasis on mining activities has remained a
mainstay of the local economy for almost a century. Historic archaeology conducted in the
region has been limited and has primarily focused on individual homestead sites, with less
attention paid to military sites or other site types than in other regions, with the exception of
Fort Sumner (Pangburn and Therriault, 2019a).

3.9.2 Area of Potential Effect

The area the proposed activity may directly or indirectly impact represents the area of potential
effect, or APE. The indirect APE for the proposed CISF project would consist of visual effects
and noise sources arising from the project. The direct APE would coincide with the footprint of
ground disturbance for the construction stage (e.g., cask transfer building, storage pads, access
roads, rail spur) with the potential for additional ground disturbance to occur during
decommissioning activities. The NRC staff anticipates that because of construction activities,
the largest area would be disturbed during the construction stages of Phases 1-20. Therefore,
the land disturbed during the construction stage represents the upper bound of potential effects
to the direct APE.

The fenced, secured area totals 116.78 ha [288.56 ac]. The direct APE also includes a
proposed access road east of the proposed CISF, which is a total of 60.9 m [200 ft] wide for
2.57 km [1.6 mi], totaling 15.62 ha [38.59 ac] of additional disturbed land. The APE for direct
effects also includes a proposed rail spur connecting the proposed CISF with existing lines
approximately 7.24 km [4.5 mi] to the west. The APE for the railroad spur includes a 60.9-m
[200-ft] wide corridor for 11.38 km [7.07 mi], totaling an area of 69.11 ha [170.78 ac]. The total
combined APE for direct effects is 201.51 ha [497.93 ac].

Due to the low profile of the proposed project, the extent of the visual APE (indirect APE)
includes areas within a 1.6-km [1-mi] radius extending from the proposed project boundary,
including from the rail spur. The proposed CISF project would alter the natural state of the
landscape, and the cask transfer building would be the tallest building constructed at the
proposed CISF project location at approximately 18 m [60 ft] high. The APE for indirect effects
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includes an area of 4589.14 ha [11,340 acres]. As described below, multiple historic and
cultural resources investigations have covered all of the area in the direct and indirect APEs.

Historic and Cultural Resources Investigations

The NRC staff reviewed three cultural resources investigations prepared on behalf of Holtec for
the proposed CISF project. Multiple investigations occurred because the project design was
altered after the initial study, resulting in the need to survey new areas. A review of archival
data (Class | cultural resource inventory) was conducted on behalf of Holtec by Statistical
Research, Inc. (SRI), under contract with Tetra Tech, Inc. The Class | inventory also included a
review of the environmental setting, prehistoric and historic contexts, and BLM General Land
Office (GLO) survey plats. A records search of both the direct and indirect APEs was
conducted on November 30, 2016, by SRI using the New Mexico Cultural Resources
Information System (NMCRIS), a digital repository of the Archaeological Records Management
Sections (ARMS) of the New Mexico Historic Preservation Division (NMHPD). The area for this
search was determined from the proposed layout documentation Holtec provided at the time
(2016) and consisted of the 117 ha [290 ac] that includes the proposed CISF facility, rail spur,
and access road. The 2016 records search also added a 1.6-km [1-mi] buffer around the
proposed project footprint, totaling 4,407 ha [10,891 ac]. Additional record searches of BLM
files at the Carlsbad Field Office (BLM-CFO), and online GLO and ARMS data were performed
on February 5, 2019 and April 18, 2019 by archaeological consulting firm APAC, under contract
with the Center of Excellence for Hazardous Materials Management, as part of the two more
recent cultural resource surveys to cover additional survey areas that are now included in the
final APE.

A total of 97 previous cultural investigations had taken place within the areas of the combined
record searches in 2016 and 2019 (Murrell et al. 2016; Pangburn and Therriault, 2019a,b). SRI
found that a total of 42 previously identified cultural resources had been identified within the
areas of the 2016 records search, of which two were located within the assumed area of direct
effects at the time: Site LA 89676 and HCPI 42196 (Site LA 149299) (Murrell et al., 2016).
During the 2019 records searches, APAC identified eight sites that were located within 0.4 km
[0.25 mi] of the proposed project area. Of these, Site LA 149299 (Pangburn and Therriault,
2019a,b) was the only site located within the final direct APE being considered in this EIS (EIS
Table 3.9-1).

Site LA 89676 is a diffuse prehistoric artifact scatter, consisting of a few flaked artifacts and
thermally altered caliche, covering an area of approximately 41,892 m?[450,922 ft?]. The site
was identified in 1992 by James Hunt, who recommended that the site had the potential to yield
buried cultural materials and was therefore eligible for listing in the NRHP (Hunt 1992), and that
recommendation was maintained by Murrell et al. (2016). Site LA 149299 was recorded as a
historic period site consisting of a segment of railroad line with four distinct surface features.
This site was originally identified in 2005 by Marron and Associates, at which time the NRHP
eligibility of the Site LA 149299 was left undetermined as a result of an agreement between the
NM SHPO and BLM (Murrell et al., 2016). In their report, Murrell et al. (2016) recommend Site
LA 149299, now recorded as historic resource HCPI 42196, as not eligible for the NRHP.

Three Class lll cultural resources surveys, which are intensive-level systematic field
investigations, have been conducted within varying portions of the APE of the proposed CISF
(Murrell et al., 2016; Pangburn and Therriault, 2019a,b). A Class Ill cultural resources survey
was conducted between December 6 and 9, 2016, by SRI of a 117.40 ha [290.11 ac] survey
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Table 3.9-1 Cultural Resources Documented Within the Direct APE During Class Il
Surveys
Temporal NRHP
Site No. | Affiliation | Site Type Recorded By Eligibility Note
LA 89676 Prehistoric | Artifact Hunt, 1992; Murrell et al., Recommended No longer within
Unknown Scatter 2016; Pangburn and Eligible direct APE
Therriault, 2019a
LA 187010 Prehistoric | Artifact Murrell et al., 2016 Recommended Recommended
unknown scatter Not Eligible Not Eligible as a
result of the
Section 106 site
visit
HCPI 42195 | 1920s- 2-track Murrell et al., 2016 Recommended
1950s road Not Eligible
HCPI 42196 | 1956+ Railroad Marron and Associates, 2005; | Recommended Includes former
Line Murrell et al., 2016 Not Eligible sites LA 149299
and 170340

area, covering both BLM and privately owned lands. Two additional pedestrian surveys were
conducted on March 8, 2019, and April 22, 2019, by APAC (Pangburn and Therriault, 2019a,b).
These surveys were conducted to align with alterations made to the CISF project and cover the
entirety of the final APE.

The Class Ill survey SRI conducted in 2016 featured a pedestrian survey using transects
spaced at 15-m [49-ft] intervals and maintained through the use of a Trimble GeoXH Global
Positioning System (GPS) unit. Subsurface testing methods were applied during site
investigations, where appropriate. SRI excavated three shovel tests measuring 50 x 50 cm
[19.6 x 19.6 in] within the boundaries of each identified site or historic property to determine the
site’s stratigraphy, geomorphic context, level of integrity, and potential for intact buried cultural
materials (Murrell et al., 2016).

The 2016 cultural resource survey SRI conducted resulted in identifying or resurveying the
location of twenty cultural resources. These resources include: one previously recorded
archaeological site (Site LA 89676), one newly recorded archaeological site (Site LA 187010),
one previously documented historical period site (Site LA 149299), one newly documented
historic cultural property (HCPI 42195), and 16 isolated occurrences (I0s) also labeled as
Isolated Manifestations by the BLM (Murrell et al., 2016). As defined by BLM guidelines, an IM
is distinguished from an archaeological site by containing fewer than 10 artifacts or one
undatable feature. 10s should not be related to other nearby resources and are typically
redeposited materials lacking significant context.

Per updates to the State of New Mexico standards and the BLM-CFO (2012c) guidelines,
historical period linear resources such as roads and rail lines are formally designated as parts of
the historical-period built environment; as such, SRI documented such properties using the New
Mexico State Historic Preservation Division’s Historic Cultural Property Inventory (HCPI) forms
and requested HCPI designations rather than continuing to use archaeological site numbers for
historic railroad resources. The HCPI forms have replaced the older Historic Building Inventory
forms, expanding the range and variety of documentation of the built environment in the State.
Based on the updated guidelines, Site LA 149299 was re-recorded using HCPI documentation
and was assigned a new HCPI number (HCPI 42196). Two additional pedestrian surveys were
conducted on March 8, 2019, and April 22, 2019, by APAC (Pangburn and Therriault, 2019a,b).
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The March 2019 survey covered alterations to the 2016 CISF footprint of the proposed rail spur,
access road, and fence locations, including an area located between the double fences on the
north side of the facility, and covered 71.58 ha [176.9 ac] of BLM and privately owned lands,
with transects spaced at 15 m [49 ft] intervals. This survey resulted in the recording of one
previously recorded site (Site LA 149299/HCPI 42196) and three 10s. The three IOs consist of
a prehistoric lithic flake and two historic isolated artifacts (Pangburn and Therriault, 2019a).

The April 2019 survey covered the northern portion of the secure area of the Holtec site that had
not been included in the 2016 survey, an area of 18.39 ha [45.45 ac]. Nine |IOs and no
archaeological sites or HCPI properties were identified as a result of this survey. The nine 10s
include six isolated non-diagnostic historic artifacts, two single-episode modern trash dumps,
and one scatter of non-diagnostic aqua glass (Pangburn and Therriault, 2019b).

Historic Resources

Two historic resources have been identified during the surveys within the APEs. These
resources are HCPI 42196 (first recorded as Site LA 149299) and HCPI1 42195. HCPI 42196
consists of a segment of railroad line dating between 1935 and 1960. The line runs north-south,
and portions of it are still in use for the Intrepid Potash Mine North operations. SRI noted that
the active portion of the line had been recently repaired or replaced, while the spur line was in
poor condition and deemed the overall site to be 51-75 percent intact. As SRI recorded, the site
consists of four features: the mainline track, the earthworks for the non-functional spur line, a
repaired trestle, and a section of siding paralleling the main line. The spur line rails and ties had
been removed, along with portions of the embankment. No artifacts were observed in
association with the features. SRI recommended that HCPI 42196 was not eligible under any of
the four NRHP criteria and therefore recommended it as ineligible for listing in the NRHP
(Murrell et al., 2016).

During APAC’s March 2019 survey, it was determined that Site LA 149299 (HCPI 42196)
extended into the new survey area under the previously recorded Site LA 170340, but that both
sites are components of the same railroad spur line. APAC therefore suggested that the two
sites be combined as one site, under the first assigned number of Site LA 149299. As modified,
Site LA 149299 now extends along the existing railroad main line to the Intrepid Potash Mine
North facility and encompasses all of the formerly designated Site LA 170340 portion of the line
(approximately three total miles). That segment of the line was identified in June 2011 by
Escondia Research Group, LLC (ERG). Based on archival research, ERG determined that this
rail line, the National Main Spur was constructed in 1956 to provide access from the main
branch of the Atchison, Topeka, and Santa Fe (AT&SF) railroad to the National Potash
Company’s milling operations. APAC’s 2019 assessment of the site found it to be in the same
general condition as previous surveys and still receiving routine maintenance as an active line.
APAC recommended that Site LA 170340 (now Site LA 149299) was not eligible for the NRHP,
based on the previous recommendation made by ERG and BLM’s concurrence. ERG’s
recommendation was based on the research potential of the site being exhausted, as
additional archaeological or archival investigations would not yield new or additional

knowledge concerning the region’s mining operations and railroad development

(Pangburn and Therriault, 2019a).

HCPI 42195 consists of a segment of earthen and caliche gravel, 2-track road identified during
the SRI survey in 2016. The road dates between 1920 and 1954, and crosses southwest-
northeast through the project area north of Hydra Lane and west of County Road 28. Though it
is still in active use by oilfield workers and ranchers, the road remains between 51-75 percent
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intact, with a few diversions due to seasonal flooding. The road consists of two features, the
2-track, which is sometimes underlain by a man-made, prism-shaped earthen roadbed, and a
concrete box culvert. A former utility line associated with the road is no longer extant. The
artifacts located near the road were generally recorded as |Os and included bottle glass, car
parts, insulator fragments, metal cans, tobacco tins, metal fragments, and a 1954 New Mexico
license plate. Though SRI excavated three shovel tests along the 2-track, no buried artifacts or
cultural deposits were discovered in association with this historic property before the excavators
encountered sterile hardpan. As early-to-mid-20" century 2-track roads such as HCPI 42195
are commonly found within this region, and as this individual road segment does not satisfy any
of the four criteria for eligibility under the NRHP, SRI recommended that it was not eligible for
listing in the NRHP (Murrell et al., 2016).

Prehistoric Archaeological Resources

Two prehistoric sites (Site LA 89676 and Site LA 187010) and 28 10s have been identified
during the field investigations of the three surveys conducted for the proposed CISF and
associated facilities. The 10s include 21 historic and seven prehistoric manifestations. Site

LA 89676, first recorded by James Hunt in 1992, consists of a diffuse surface lithic scatter
consisting of thermally altered (burned) caliche and a few lithic flaked materials covering an
area of 30,000 m? [322,917 ft?] at the time of initial identification. Located within a series of
terrace-line landforms descending to the west side of Laguna Gatuna, the site is covered by
desert scrubland vegetation but has high (76-99 percent) ground visibility. During the revisit,
SRI observed that the site has been heavily impacted by grazing and sheetwash erosion events
and retains less than 26 percent of its originally estimated integrity. The resurvey of the area
resulted in the expansion of the site boundaries to cover 42,264 m? [454,926 ft?]. SRI observed
no recognizable surface features but noted that approximately 500 pieces of disarticulated,
burned caliche are present, with the densest concentrations found on the eastern edges. The
lithic assemblage included seven flaked lithic debitage (four chert and three quartzite core
flakes), one chalcedony core, and one chert scraper, with the lithic materials reflecting a focus
on lithic reduction activities. SRI excavated three shovel tests across the site and encountered
numerous caliche nodules in one shovel test, burned caliche between 10 and 20 centimeters
below surface (cmbs) {3.9 and 7.8 inches below surface (inbs)} in one shovel test, and eight
pieces of burned caliche and one chert flake between 20 and 30 cmbs [7.9 and 12 inbs] in the
third shovel test. SRI interpreted the site as a temporary camp dating to an unknown prehistoric
period. Though it lacked diagnostic materials and has been subjected to heavy surficial erosion
and artifact migration, SRI found that the site had good potential to contain additional buried
deposits with datable materials that could provide answers to several current research
questions on prehistoric activities in this area of New Mexico. Therefore, SRI agreed with the
previous recommendation, and recommended Site LA 89676 as eligible for listing in the NRHP
under Criterion D (Murrell et al., 2016). Because of changes to the proposed rail spur design
between the 2016 and 2019 surveys, Site LA89676 is no longer within the direct APE.

Site LA 187010, as described by the 2016 SRI survey, consists of a small prehistoric camp
dating to an unknown temporal period. The site covers an area of 1,312 m? [14,122 ft?] and
consists of one feature (a burned caliche concentration) and a diffuse artifact scatter. Located
within a series of terrace-line landforms descending to the west side of Laguna Gatuna, the site
is covered by desert scrubland vegetation but has high (76-99 percent) ground visibility. The
site has been impacted by fence construction, utility line installation, and livestock grazing, and
its integrity as of 2016 is estimated to be 51-75 percent. The artifact scatter consisted of
approximately 100 pieces of burned caliche, two lithic artifacts, a quartzite tested cobble, and a
chert core flake. The 50 x 100-cm [19.6 x 39.9-in] caliche concentration extended to a depth of
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10 cmbs [3.9 inbs], and was considered to be relatively intact below surface, though it was
highly disturbed at the surface. SRI excavated three shovel tests but observed no artifacts or
buried deposits in any of the tests, which terminated around 15 cmbs [5.9 inbs] at a calcrete
substrate. SRI interpreted the site as a temporary camp focused on resource procurement
activities around Playa Gatuna. Though the site has been disturbed at the surface and currently
lacks temporally diagnostic artifacts, SRI noted that the feature contained intact, datable ash
deposits, and as such could provide answers to several current research questions on
prehistoric activities in this area of New Mexico. Therefore, SRl recommended Site LA 187010
as eligible for listing in the NRHP under Criterion D (Murrell et al., 2016). However, on February
4, 2020, the NRC staff, the NRC’s archeological expert, Tribal representatives, and Holtec’s
archeological contractor visited the proposed project area to inspect and assess the sites
identified in the Class Ill survey (ADAMS Accession No. ML20055E102). During the site visit,
the NRC and Holtec staffs and Tribal representatives noted that Site LA 187010 consisted only
of two surface finds and a presumed thermal feature, most likely a hearth. The only evidence of
the thermal feature that could be identified during the site visit were approximately six pieces of
thermally altered stone. No sign of burned caliche or ash was visible. The involved staffs and
Tribal representatives noted that such a light scatter of artifacts, without an associated datable
feature, would not meet BLM criteria for definition as an archaeological site, and could be more
accurately recorded as an IM. Therefore, the consensus among all parties in attendance at the
visit was that Site LA 187010 should not be recommended eligible for listing on the NRHP. The
NRC staff has requested that Holtec conduct additional fieldwork to document the current
condition of Site LA 187010 and amend the Class lll report and site files to note the site
recommendation change of Site LA 187010. The updated Class lll report, along with the NRC
staff recommendations, will be submitted to the NM SHPO for concurrence prior to finalization of
this EIS. Consultation under NHPA Section 106 is ongoing.

Isolated Occurrences (Manifestations)

The 16 isolated occurrences, or isolated manifestations as labeled by BLM, identified by SRI
(numbered as 1001-1008 and 1010-1017) include both historic and prehistoric artifacts. The
six prehistoric isolates include two chert core flakes and four clusters of burned caliche
fragments. The 10 historic 10s include one 1954 New Mexico license plate, one insulator
fragment, one tobacco tin, two bottle breaks with multiple glass fragments each, and five
episodes of dumping of multiple historic materials that included glass, metal cans, metal
fragments, bridge ties, metal wire, and car parts from a single car (Murrell et al., 2016).

The three I0s (numbered as 1-3) APAC identified during the March 2019 survey include one
prehistoric 10 and two historic I0s. The prehistoric 10 consists of one quartzite core reduction
flake with cortex. The two historic IOs consist of two USGS brass cap markers, both dating to
1943, with one marking a quarter section and the other marking a section (Pangburn and
Therriault, 2019a). The nine I0s (numbered as 1-9) recorded during APAC’s April 2019 survey
all date to the historic period. These I0s include one beer bottle, one 55-gallon metal drum, one
toy pistol, one dark purple glass fragment, one soda bottle glass fragment, multiple glass
fragments from a single source, and two single episode modern trash dumps containing multiple
historic artifacts each (Pangburn and Therriault, 2019b). Isolated occurrences are not
considered significant enough to warrant eligibility in the NRHP and therefore are not
considered under the four NRHP criteria.
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Paleontology

No paleontological finds have been identified in the proposed project area. However, east of
the proposed project area is a geologic unit categorized by BLM as a potential fossil yield
classification 4 (PFYC 4) that in other locations within New Mexico has contained fossils.

3.9.3 Tribal Consultation

Cultural resources that are considered sensitive and potentially sacred to modern Indian Tribes
include burials, rock art, rock features and alignments (such as cairns, medicine wheels, and
stone circles), American Indian trails, and certain religiously significant natural landscapes and
features. Some of these resources may be formally designated as Traditional Cultural Property
(TCPs) or sites of religious or cultural significance to Indian Tribes. A TCP is a site that is
eligible for inclusion on the NRHP because of its association with cultural practices or beliefs of
a living community, which are (i) rooted in that community’s history and (ii) important in
maintaining the continuing cultural identity of the community and meets the other criteria in

36 CFR 60.4.

The NRC staff identified 11 Tribes that may attach religious and cultural significance to historic
properties in the area of potential effects and invited them to be consulting parties. The NRC
staff sent letters to each Tribal representative on April 2, 2018 (EIS Appendix A). The letters
included a brief description of the proposed undertaking, a site location map, an invitation for the
Tribe to participate as a consulting party, and a response form. Four Tribes responded with
interest to continue the consultation process, including Kiowa Tribe on August 20, 2018, and the
Navajo Nation on September 14, 2018. The Ysleta del Sur Pueblo responded on August 21,
2018 that while they did not have any comments and that the project would not affect traditional,
religious or culturally significant sites to their Pueblo, they requested consultation should any
human remains or artifacts unearthed during this project be determined to fall under the Native
American Graves Protection and Repatriation Act (NAGPRA) guidelines. Information regarding
prior surveys of the proposed project area was sent on August 29, 2019 (ADAMS Accession No.
ML19003A176) to interested Tribes: the Hopi Tribe, the Kiowa Tribe of Oklahoma, the Navajo
Nation, and the Pueblo of Tesuque. Tribal consultation with the four Tribes will continue.

3.10 Visual and Scenic

The proposed CISF project is located in the Querecho Plains of southeastern New Mexico. The
landscape is characterized by flat topography with vast areas of both stabilized and drifting dune
sand. The ground surface in this area of barren land is characterized by a whitened caliche.
Natural features visible from the proposed CISF project area include some incised runoff gullies
and Laguna Gatuna to the east (Holtec, 2019a). Man-made structures currently located on the
land surrounding the proposed CISF project area include a communications tower in the
southwest corner of the proposed CISF project area, a producing well located near the
communications tower, a small livestock water drinker, an aqueduct running along the northern
half of the property, an abandoned oil recovery facility (including tanks and associated
hardware) in the northeast corner, and another oil recovery facility (including tanks and
associated hardware) in the far southeast corner (Holtec, 2019a).

Visual resources consist of landscape or visual character and visual sensitivity and exposure.
The Visual Resource Management (VRM) Manual 8410 that BLM produced provides a means
for determining visual values. The evaluation consists of three determinations: (i) scenic
quality, (ii) sensitivity-level analysis, and (iii) delineation of distance zones. Based on these
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categories, the BLM places land into one of four visual resource inventory classes

(i.e., Class | — IV). Additionally, four management objectives have been established based on
scenic quality, visual sensitivity, and distance from key observation points for each of the
classes. These management objectives for the classes describe the different degrees of
modification allowed in the basic elements of the landscape. Classes | and Il are the most
valued, Class lll is of moderate value, and Class |V is of least value.

BLM has determined visual resource management objectives for all public lands in the Carlsbad
Resource Area (BLM, 1986). These management objectives were derived from previous land
use planning and visual resource inventories for lands west of the Pecos River. The proposed
CISF project area has been determined to be in the range of a Class IV (BLM, 1986), which
means that the amount of change allowable to the characteristic landscape can be high, and
that these changes may dominate the view and be the major focus of viewer attention.

Scenic quality is a measure of the visual appeal of a tract of land. In the visual resource
inventory process, lands are given an A, B, or C rating based upon the apparent scenic quality,
which is determined using seven factors. These factors include landform, vegetation, water
resource features, color, adjacent scenery, scarcity, and cultural modifications (that either add to
or detract from visual quality) (BLM, 1986). Based upon the BLM criteria, the proposed CISF
project area received the lowest scenic quality rating. This rating means that the level of
change to the characteristic landscape can be high and allows for the greatest level of
landscape modification (ELEA, 2007).

Sensitivity levels are a measure of public concern for scenic quality. Public lands (which
surround the proposed CISF project area) are assigned high, medium, or low sensitivity levels
by analyzing the various indicators of public concern. Indicators of public concern include type
of users, amount of use, public interest, adjacent land use, special areas, and other factors
specific to the location. As described in EIS Section 3.2 (Land Use), because the proposed
CISF project area and surrounding area are located in a sparsely populated area that is inclined
to be used for cattle grazing or oil and gas exploration and production, the sensitivity level
analysis for this location was determined to be low (ELEA, 2007).

Landscapes are subdivided into three distance zones, based on relative visibility from travel
routes or observation points. These three zones are foreground, middleground, background,
and seldom seen. The proposed CISF project area is not visible from any city, township,
borough, or identifiable population center, and the property boundary is located 0.8 km [0.5 mi]
north of U.S. Highway 62/180. Half of the proposed CISF project area lies within the
foreground-middleground because of a slight crest or rise in the center of the proposed CISF
project area. The remaining half of the proposed CISF project area lies in the seldom-seen
zone on the opposite side of the crest from the highway (Holtec, 2019a).

3.11 Socioeconomics

This section describes the context of the proposed CISF project and the socioeconomic
resources that have the potential to be directly or indirectly affected as a result of the proposed
action. The following subsections summarize the affected socioeconomic environment for five
primary topic areas: (i) demography (i.e., population characteristics), (ii) employment structure
and personal income, (iii) housing availability and affordability, (iv) tax structure and distribution,
and (v) community services. These subsections include discussions of spatial (e.g., regional,
vicinity, and proposed CISF project area) and temporal considerations, where appropriate.
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The NRC staff collected and analyzed regional socioeconomic data the U.S. Census Bureau
(USCB) provided, including 5-year estimates that the USCB collects for commuting workers. The
NRC staff considered the points of origin and destination of commuting workers within the

10 counties that fully or partially fell within an 80-km [50-mi] radius of the proposed CISF project
as an influencing factor for determining the appropriate socioeconomic region of influence (ROI).
Of the 10 counties, 3 are in New Mexico (Chaves, Eddy County, and Lea County), and

7 counties are in Texas (Andrews, Culberson, Gaines, Loving, Reeves, Winkler, and Yoakum).
Four of the 10 counties have a large population of workers that could commute to Lea County,
and those counties are: Lea and Eddy counties in New Mexico, and Andrews and Gaines
counties in Texas. The socioeconomic ROl is larger than for some other resource areas
because of the potential for commuting workers, jobs, and social resources to be impacted in
nearby communities that are further from the proposed project location.

The NRC staff reviewed commuting worker flow data for the years 2011 through 2015 that the
USCB provided (USCB, 2015). Commuting patterns of working residents 16 years old and
older in Lea County demonstrate a preference for a work site in Lea and Eddy counties.
Approximately 94 percent of Lea County commuting workers (approximately 27,650 individuals)
worked in Lea County. Approximately 1,800 Lea County commuting workers work in other
counties. The highest percentage of Lea County commuting workers that work outside of the
county travel to Eddy County (about 27 percent). The existing National Enrichment Facility
(NEF) and WIPP facilities are located within 64 km [40 mi] of the proposed CISF project area in
Lea and Eddy counties, respectively. Also, the largest population centers within 80 km [50 mi]
of the proposed CISF are the cities of Hobbs and Carlsbad, located in Lea and Eddy counties,
respectively. The WCS facility is in Andrews County, Texas, which is within 80 km [50 mi] of the
proposed CISF project area. Based on the 2011-2015 worker commute estimates the USCB
provided (2015), approximately 15 percent of the residents from Andrews County, Texas,

that work outside of Andrews County, and approximately 20 percent of the residents from
Gaines County, Texas, that work outside of Gaines County, commuted to Lea County. The
NRC staff anticipates that because of these statistics and preferences, some residents with the
appropriate skill set for the proposed action may commute from Eddy, Andrews, and Gaines
counties to the proposed CISF for work. Thus, it is reasonable to assume that most of the direct
workforce and induced population would reside in Lea or Eddy County in New Mexico, or Andrews
or Gaines County in Texas. Therefore, those four counties are considered the socioeconomic
ROI for the proposed CISF.

3.11.1 Demography
3.11.1.1 Population Distribution in the Socioeconomic ROI

The proposed CISF project would be located in unincorporated Lea County, approximately
halfway between the cities of Hobbs and Carlsbad. The average population density of the four
counties within the socioeconomic ROI (Lea and Eddy counties in New Mexico, and Andrews
and Gaines counties in Texas) is between 30.3 and 38.1 persons per km? [11.7 and

14.7 persons per mi?]. The average State population density of New Mexico and Texas as of
July 1, 2017, was about 6.6 and 41.9 persons per km? [17.3 and 108.4 persons per mi?],
respectively (USCB, 2018a,b).

The major communities and transportation routes within the 4-county ROI are depicted in EIS

Figure 3.11-1. Estimated populations for counties and communities in the ROI, as determined
by the USCB 2013-2017 5-year American Community Survey (ACS), are provided in

EIS Table 3.11-1. The USCB 2013-2017 population estimates indicate that slightly more than
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Table 3.111 USCB Designated Places in the Socioeconomic Region of Influence
Geographic Areas 2013-2017 Population Estimate

Lea County, New Mexico 69,505
Eunice 3,065
Hobbs 37,427
Jal 2,071
Lovington 11,558
Monument 104
Nadine 380
North Hobbs 6,083
Tatum 664
Eddy County, New Mexico 56,793
Atoka 948
Artesia 11,842
Carlsbad 28,393
Happy Valley 687
Hope 79
La Huerta 1,359
Livingston Wheeler 4