HB In-Situ Solution Mine Project EIS BLM Carlsbad

Contents

EXECULIVE SUMIMAIY ..ottt ettt ettt e et e e bt e e bt e e sat e e sab e e e ab e e aabeeeabeeeaaeeesabeeamneesaseeeneeennneaas ES-1
Acronyms and ADDIreVIatioNS ... ..ot e e AA-1
SO o To U Tod £ o PP TR 1-1
1.1 Brief ProjeCt DESCHIPLION ......ccueieiie ittt ettt sttt e et e e be e e sseeesabeesaneeaneeanes 1-1
0 O R T T o | {011 o USSP 1-1
1.2 Purpose and Need for the PrOJECL...........ooii ittt s 1-3
1.3 DeCIiSIONS 10 D8 MAAE .....c.ciiiiiieie e 1-3
1.4 Authorizing Laws and Regulations, Relationship to Policies, Plans, and Programs................ 1-4
1.4.1 Resource Management PIANS...... ..o e e s 1-4
1.4.2 Other Applicable Federal Laws and Regulations ...........cccccvvvevevieevieeseeseessiee e 1-4
1.5 Public Participation @nd ISSUES .........cooiiiiiiieiieeiiee ettt sbae e essee e s beesneeasneeenes 1-6
151  Public PartiCipation .........c.cooieioiiieieeiiee ettt e e e e e snee s 1-6
L.5.2  ISSUBS ottt 1-7
1.5.3 Consultation and CoordiNatioN.............ceriririeieereneseerese e 1-10
1.6 Organization Of the DOCUMENL ..........oiiiiiiiii e e e sn e eneee s 1-10
2.0 Proposed Action and AILEINALIVES ......c.cooiiiiiiieie ettt et e e e se e sbeesneeeneeenes 2-1
2.1 Formulation Of AREIMALIVES.........coiiiiieiieie et r e ene e 2-1
2.2 SUMMArY Of ARBINALIVES .....ooiiiieiii ettt et e et e s te e sbeeeaeeesneeesnreesnnee s 2-1
221 NO ACHON AIBINALIVE ...eoveitieitieiteeite ettt r e r e n e e neeneeneens 2-1
2.2.2  Alternative A—ProposSed ACHON .........cccuieiiee e ese e se s nae e 2-1
2.2.3 Alternative B—Supplemental Water SOUICES.........coiuiiiiiiiieeiiee e 2-2
2.2.4 Alternative C—BuUried PIPEIINES ........ooiiiiiieeieee et 2-2
2.25 Alternative D—Preferred ARREINALIVE..........cccoveeeerirereee s 2-2
2.3 Alternatives Considered but Eliminated from Detailed ANalySiS........c.ccceeiiiiiieenieeniieeee e 2-2
2.3.1 Conventional Underground Mining of Remaining Reserves..........ccccocceveeiieencieenne 2-2

2.3.2  Solution Mining of Additional Potash-bearing Formations within the Secretary’'s
POLASN AFBA ... e 2-3
2.3.3  SMaAller FIOOQ AFB@.......ccveiiriiiieeeeese e 2-4
2.3.4  Larger FIOOA Ala.....ccuei ettt ettt e st e ae e e ene e e saeeesnns 2-4
2.3.5 Allow Expansion of Oil and Gas Development in the Project Area .........c.ccccceevueennee 2-5
2.3.6  Use Capitan Aquifer as Water SOUICE .........ccccuerrierrieeeriresieesieesieesnreeesneeessneeseeesnees 2-5
2.4 Alternatives Analyzed iN Detalil...........c.ooiuiiiiiiiiiie et 2-6
P o R [0 I XX 1o 1 o B TP PP PSPPI PP 2-6
2.4.2  Alternative A—ProposSed ACHON .........coiii i 2-7
2.4.3  Alternative B—Supplemental Water SOUICES.........cccvveveririeeiieseeseesseee e eseeens 2-17
2.4.4  Alternative C—Buried PIPEIINES ........cooiiiii e 2-22



HB In-Situ Solution Mine Project EIS BLM Carlsbad

3.0

245 Alternative D—Preferred AREINALIVE .........cceviiiiiiiiereee s 2-22
2.4.6  Environmental Protection Measures Common to All Alternatives ...........ccccocceevueene 2-28
2.5 Reasonably Foreseeable FUtUre ACHIONS ........cciiiiiiiieeiiie it 2-38
2.6 SUMMANY Of IMPACES. ... ettt ettt ettt e bt e et e e s e e e st e e enbeeeneeennneesans 2-40
Description of the Affected ENVIFONMENT ... 31
1 204 R 1911 (oo 11 i o o ISP 3-1
G2 C1=To ] (oo VA= U o 1YY= 3-1
3.2.1 Regional and Project Area GEOIOQY........ceureerireriieeeieeeseesieeseesteesnseeesneeesneeeseeesnees 3-1
3.2.2  MINEIal RESOUICES ....c.utiiitiieitieeeiee et ee et ettt st e st esbe e e bee e aaeeesaeeesaseesnseesnbeeanneeanns 3-10
3.2.3  GEOIOQIC HAZANS ....eoieiieiee ettt ettt e st e st e eneeeneeenes 3-14
3.2.4 PaleontologiCal RESOUICES.......cccciiiiieiiieesie et e steesteessreeeseaeesneeessseesseesseeensesenneeenns 3-21
TR B T (< SRS U PP UUPRPRRRPRRO 3-26
3.3.1  SUIMACE WALEN ...ttt ettt be e e bt e e ae e e s mbeeemneeeneaenneeans 3-26
G 0 € (010 [0 1= L= S TP TUPRTUPR 3-31
Bid SOl ittt bttt bt bt ettt bt et e e bt et e e bt enbeenteebeebeennes 3-48
3.4.1 Major Land RESOUICE AFCAS ......ceeviveeeruererieeesieesieesteesssesassesessseessseesssessssessnsesessseenns 3-48
3.4.2  Soil Types and Limitations in ProjeCt Area ..........cccuueiireienieeiiee e 3-48
T N 1H =11 USSR 3-58
3.5.1 Regulatory FramMEWOIK ..........c.ooiiiiiieiaiii ettt ettt e b e sbeesneeesneeanns 3-58
3.5.2  Regional Air QUAIILY .......cccuueeiieeeeesieeeseeestteeseeseeseesre e rreeesneeesseeesnseesnneeeneeenseeenns 3-65
3.6 ClIMAtE CRANGE ...ttt ettt e e ae e s st e e s ate e e ase e eabeeeaaeeesaseesnbeesnneeenneas 3-67
3.6.1  RegioNal CHMALE ......cocuiiiiiieiie ettt ettt e e st e e s beeenneeeneeanns 3-67
3.6.2  ClIMALE CRANGE ..coutiiitii ettt ettt e et e e be e e sae e e saeeesabeesnbeesnbeeaneeanns 3-68
G AV o 1= - o] o I 3-70
3.7.1  Plant COMMUNILIES.....ccueiiiiiiiriiiiie et sbeesneesaeesreesaeesaeesnes 3-70
3.7.2  Special Status Plant SPECIES .......coiiiiiiiiiiiiee et 3-74
3.7.3  NOXIiOUS and INVASIVE SPECIES .....eeiiuiiiiiiaitieeiieerieeeieeertee e seee e steesreesseesbeeeseeasaeeenes 3-76
IR 1o 11 1= T o ] o TP 3-79
3.8.1  Terrestrial Wil ......cceiiiiiieeeseee e e e s 3-79
3.8.2  AQUALIC SPECIES ..uveiitii ettt e etee et ee et et e sttt e st e e e beeabeeesaeeesaeeesabeesnbeeanbeeaneeann 3-80
3.8.3  SENSILIVE SPECIES ...eeiieii ettt ettt e et e et e e st e e sbeeebeeeneeanes 3-81
3.9 Rangelands/LIVESIOCK GIazZiNg ......cccueeiueerieeiiiesiteeesesesaeeseeesstesenseeesseeesseeessessnsessnsessnsenenns 3-102
3.10 Lands @Nnd REAILY ........ccuieiieeiieeciee e se ettt et e et ee s e e st e et e e neeenneeennneennneeeneeeneeenn 3-106
00 1 0t =T 4 T @ 11T =T ] T o S 3-106
I 0 A I = g S o1 =11 o U 3-107
3.10.3  RIGNEIS-OF-WAY ..ottt sttt e e et e e e e e ennee s 3-107
0 I S (= Tod (=T o] o OSSP PR PR 3-108
3.12 VISUBI RESOUICES .....c.tietiiiieiteeite ettt ettt ettt ettt ettt ettt ettt e e nbe e teenbeenteentesntesneeans 3-110
3.13 CUIUIAI RESOUITES ..ottt ettt ettt ettt ettt ettt ettt ettt eenbe e teenbeenteennesnbeenneans 3-111
3.13.1 Regulatory FrameEWOTK .........ccueiueeiiieriieeeieeeseeesieeseeestessssesessesesseeesseeesssesssessnsenas 3-111
3.13.2 Eligibility Criteria for Listing Cultural Resources on the NRHP ............cccccoeiiieneen. 3-112



HB In-Situ Solution Mine Project EIS BLM Carlsbad

TG TR T O U1 (0 (N o 1] (] Y/ 3-112
3.13.4 Cultural Resources INVEStGatioNS..........ccoiuiaiiiaiiieriee e 3-112
3.13.5 Native American Traditional Values............coouiiiiiiniiiiiiiee e 3-114

3.14 Health and Safety; Hazardous MaterialS ...........ccocueeiieeiieesieesiee e see e se e e eseee e 3-116
1300 7 R (oo [ X o] o KOOSO SPRRPRRO 3-116

3.15 Socioeconomics and Environmental JUSHICE ...........ooiuiiiiiiiiiiiiie e 3-118
B.15.1  ANAIYSIS AN A ....ueiiiii ettt ettt ettt sttt e b e ae e e ae e e nate e enneeennea s 3-118
3.15.2  SOCIOECONOMIC SEHING ..cuveietieeiieesieeetee ettt st e st e be e e se e s aeeesaeeesneeeennee s 3-119
3.15.3 Population and DemographiCsS ........cccceceiriieiieeiieereesee e esee e seeeseeesreeeaee s 3-119
3.15.4 Employment, Labor Force, and ECONOMIC STrUCLUIE .........ccceeiieerieeiieeiiee e 3-121
3.15.5 Farming and RaANCHING ........oocuiiiiiiiiii e 3-123
3.15.6 Personal INCOME and POVEITY .......ccceiiiiriiii et ree e e e e enee s 3-123

I L T A = o101 T ISP 3-124
3.15.8 Public Infrastructure, Services, and Local Government Fiscal Conditions............. 3-125
3.15.9 Mining as it Relates to Public Sector Fiscal Conditions ...........cccccecvevveevieesieeecnnnnnn 3-126
3.15.10 Social Organization and CONAIIONS ..........cuieiieaiiieriee e 3-128
3.15.11 ENVIroNMENTAl JUSHICE ...coveiiiiieiieeeiee ettt sttt e e e e e e s 3-129

4.0 ENVIronmMental EffECES ....oiiiiiie e e 4-1
5 I [ 911 (oo [ [ox 1T ISP 4-1
4.2 Geology and MINEIAIS...........oo ittt e st e bt e e ae e e saeeesneeesabeeennee s 4-1
.21 ISSUBS ..ttt ettt ettt ettt e ettt e e et e e e e e kbt e e e Re e e e e Ree e e e aaee e e e Rbeeeeanneeeeannreeeanneeeaannes 4-1
4.2.2  Method Of ANGIYSIS ....couiiiiiii ettt e e sae e sb e e enneeeneeenes 4-2
0 T 1T o1 o] 1T ] o SR 4-4
4.2.4  NO ACHON AREINALIVE ......oiiiiieiie ettt e st esaeeenneeenas 4-5
4.25 Alternative A—PropoSed ACHON . .........oiiiiiiiii ettt s ee e e naee e 4-6
426 AREINALIVE B...ooeiieieiie e e nae e 4-13
A.2.7  AREINALVE C...ooeie ettt ettt e et e bt e e et e e s ab e e s abeeenbeesnseeeneeenneeans 4-14
4.2.8 Alternative D—Preferred ARREINAtiVE ..........ocoi i 4-14
e I Y 11110 T= Lo 1Y (= T U 4-14
4.2.10 SUMMArY Of IMPACES.......oiiiiiiiii ittt e e e sb e s neesnnee s 4-15

G R VY= [ TP U PP UUPRRRRPRRPO 4-17
.31 ISSUBS ..ottt ettt ettt ekttt e ke e e bt e e e e a et e e e aabeee e aaaneee e e nneeeaanneeeeanneeeaanneeaeans 4-17

e B Y/ = T To o) AN g = 1) 4-17
4.3.3  ASSUMIPLIONS ..ottt ee ettt ettt et e e be e e be e e sae e e ssbeesabeeeabeeabeeeaneeessseeanneesnneean 4-21
4.3.4  NO ACHON ARREINALIVE ......oiieiiiiii ettt e e e e e s eeeenee s 4-21
4.3.5 Alternative A—PropoSed ACHON........c.eeiueeriieiieeereesieesee st e e seee e esseeesaeeseeeeeee s 4-22
4.3.6  AREINALIVE Bt s b e e ae e ae e e nnee e 4-31
A.3.7  AREINALIVE C...ooeieeeee ettt sttt et e bt e e s st e e sae e e saeeeanbeesseeaneeeaneeans 4-43
4.3.8 Alternative D—Preferred ALEINALIVE .........coceiieriiee s 4-43
4.3.9  MitIQationN MEASUIES........oiiiiiiiii ettt ettt e et b e s be e s be e e beeesaeeessbeesnneesnneean 4-45
4.3.10 SUMMArY Of IMPACES.......oiiiiiiiii ittt e e e se e s eeeeneee s 4-45



HB In-Situ Solution Mine Project EIS BLM Carlsbad

S o T (SRR 4-46
A1 ISSUBS ..ottt ettt ettt ettt e e ekttt e e ek et e e e s bt e e e e ke e e e e anbe e e e e nRe e e e anneeeannnreeeanneeeeanneeaeaas 4-46
4.4.2  Method Of ANGIYSIS ....couiiiiiiiiiie ettt s e et e e sae e e sb e e s aneesnnea s 4-46
B S X131 o] 1T ) o 4-47
4.4.4  NO ACHON AREINALIVE ......oiiiiiiiii ettt e e e e e e s eeeeneea s 4-48
4.45 Alternative A—PropoSed ACHON..........ieiiiiiiiieet ettt eeeeeee s 4-48
446 AREINALIVE B...ooeoieieeiiee e nae e 4-51
AAT  AREINALVE C...ooeeieeee ettt sttt e et e bt e e e st e e saseesabeeenbeesseeaseeeanneans 4-51
4.4.8 Alternative D—Preferred ARREINAtiVe ..........ocoi i 4-51
s I V11T F= Lo 1Y (= T U 4-54
4.4.10 SUMMArY Of IMPACES.......oiiiiiiiii ettt e e e eeesnaee s 4-54

I N | G O 1= 11 TP 4-54
A.5. 1 ISSUBS ..ttt ettt ettt e e ettt e e ekt e e e bt e e e e he e e e e e bt ee e aanneeeeanneeeananeeeeanneeeaanreeaeaas 4-54
S V= i T To o) AN = 1) 4-54
A.5.3  ASSUMIPLIONS ..eoiieiiiiiiie ittt ettt ettt e e st e e s bt e e be e e saeeessbeesabeeeabeeaseeeaneeessseesnneeanneean 4-55
454  NO ACHON ARREINALIVE ......oiieiiiiii ettt st e sae e b e e eeesnea s 4-55
455 Alternative A—PropoSed ACHON........cveiueeiieeeieeerieeseeseeseeesseesesseeesseeeseeesneesneees 4-55
A.5.6  AREINALIVE Bt a e ae e ae e nneee 4-62
A5.7  AREINALIVE C...ooeie ettt sttt e et e bt e e s ae e e s ab e e s abeeenbeesbeeenneeenneeans 4-63
458 Alternative D—Preferred ALErNALIVE .........ccocveiiiieee s 4-63
4.5.9  MitIgation MEASUIES........ooiiiiiiiii ettt ettt ee et ee e b et e e s be e s beeesaeeessbeesnneesnneean 4-63
4.5.10 SUMMArY Of IMPACES.......oiiiiiiii ettt st e e e e e e eeeeneee s 4-63

I O 10 - (=X O - U o S 4-63
8.1 ISSUES ...ttt ettt ettt ettt r e n e R e e e he e e Re e e ann e e ene e snee e nneennneens 4-63
4.6.2 Assumptions and Method of ANAIYSIS.......cccuiiiiiiiiiii e 4-63
4.6.3  NO ACHON AREINALIVE ......oiieiiiiii ettt e e e e s eeesnee s 4-64
4.6.4  Alternative A—PropoSed ACHON.......cceeiueeiieeeiee e e seesee st et seseeeseeeseeesneeeneees 4-64
4.6.5  AREINALIVE Bttt a e e e ae e e nnee e 4-65
4.6.6  AREINALIVE C...oooeieeee ettt st e et e e rae e e it e e sab e e s abeeenbeesbeeenneeennneens 4-65
4.6.7 Alternative D—Preferred AILErNAtiVE .........ccocveiieiii i s 4-65
4.6.8  MitIgationN MEASUIES........ooiiiiiiie ettt ettt ettt e st e e s be e e beeesaeeessneesaneesnneean 4-66
4.6.9  SUMMArY Of IMPACES.......oiiiiiiiii ettt ae e s eeeeneee s 4-66

Y Yo 1= = o] o S 4-66
A.7.1 ISSUEBS ...ttt ettt ettt ettt ekt a et e e e e e e Rt e e R e e e Re e e Re e e e nn e e e ne e enee e nneeanneens 4-66
4.7.2  Method Of ANGIYSIS ....ooueiiiiiieiie ettt et be e e sae e e ab e e s eeeennee s 4-66
A.7.3  ASSUMIPLIONS ..ottt ettt ettt e st e e e be e e abeeeaseeessbeesabeeeabeeaseeeaneeeanseesnneesnneean 4-66
A7.4  NO ACHON ARBINALIVE .....eeiieieeie ettt s nees 4-67
475 Alternative A—PropoSed ACHON . .........eoiiiiiiiieee ettt ee e e s 4-67
A7.6 AREINALIVE Bttt e b be e e ae e e naee e 4-71
O A N (=1 0= Y= O PP 4-74
4.7.8 Alternative D—Preferred ARREINAtiVe ..........ocoi i 4-75
4.7.9  MitIQation MEASUIES........oiiiiiitii ettt riee et e st e e rbe e s ebeeesaeeesaneesnneeanneean 4-76
4.7.10 SUMMArY Of IMPACES.......eiiiieiiieiiiie e ce e se s ee e e ree e s te e et e e rnaeenneeesseeesneeeneean 4-76



HB In-Situ Solution Mine Project EIS BLM Carlsbad

4.8 WIlIIfEe AN FISH ...ttt ettt et e b e e ae e e e e e sn e e e aee e 4-77
8.1 ISSUBS ..ttt ettt ettt ettt e ekttt e ekt e e e a bt e e e e he e e e e anbeee e enReeeeanneeeeanneeeeanneeeaanneeaeans 4-77
4.8.2  Method Of ANGIYSIS ....couiiiiiiieiii ettt e et e e sae e e ab e e neesnnea s 4-77
S e Y X=X U o1 o] 1T ) o 4-78
4.8.4  NO ACHON ARREINALIVE ......oiieiiiiii ettt s e e e e e eeesnea s 4-78
4.8.5 Alternative A—PropoSed ACHON..........oaiiiiiiiieet ettt eee e s 4-79
A4.8.6  AREINALIVE B...oooeeeiieeiieie e e nae e 4-82
A.8.7  AREINALIVE C...ooeieeeee ettt ettt e et e bt e e ae e e sab e e saeeeenbeeanneeaneaeanneans 4-83
4.8.8 Alternative D—Preferred ARREINAtiVe ..........ccoi i 4-83
4.8.9  MitIgation MEASUIES........cciiieiiieeeitieesieeseestee et e e staeesseeessteesteessesanseeesseeessseesnesanenn 4-83
4.8.10 SUMMArY Of IMPACES.......oiiiiiiiii ettt e e s aeesneee s 4-84

4.9 Rangelands and LiVEStOCK GrazZinNg .........cccooueeiieeiiieeeiireiiie e e sieesiee s saee e siee e ae e s eeeseeeanaeeees 4-85
9.1 ISSUEBS ..ttt ettt ettt e e ettt e e ek e e e e e a bt e e e e ae e e e e e beee e e aaneeeeaaneeeannneeeeanneeeaanreeaeaas 4-85
e N V= i T To o) AN g = 1) 4-85
4.9.3  ASSUMIPLIONS ..eoiiiiieiiiie ittt ettt sa e e st e e e be e e bee e aaeeesmbeesabeeeabeeabeeeaneeessseesnneesnneean 4-85
4.9.4  NO ACHON AREINALIVE ......oiieiiiiii ettt e e e e e e eeeenee s 4-85
e ST = (0] oTo 1S =To 1A 1o ) o [ 4-85
4.9.6 AREINALIVE Bttt e b e ae e e ae e e nneee 4-87
4.9.7  AREINALIVE C...ooeie ettt ettt e et e bt e e s ae e e s aeeesabeeenbeesnseeaneeenneeans 4-88
4.9.8 Alternative D—Preferred ALErNALIVE .........ccccveiriieie s 4-89
4.9.9  MitIQAtioN MEASUIES........oiiieiiiii ettt ettt ettt ee e saee e b e e sbe e s be e e beeasaeeessneesaneeenneean 4-90
4.9.10 SUMMArY Of IMPACES.......oiiiiiiiii ettt et e e e e se e eeeenaee s 4-90

4.10 Lands @nd REAILY ........ccccueiiiie et stee e e st e s e et e e e s e e st e aae e e ne e e naeenneeenneeeneeenn 4-91
101 ISSUES ...ttt ekttt et e et et e bt ekt e s ae e e sas e e e Rt e e R e e e R et e e Rn e e e nn e e enneeeane e e nneennneens 4-91
4.10.2 Method Of ANGIYSIS ....cooueiiiiieeie ettt e et e e s e e sb e e s aneeennea s 4-91
4.10.3  ASSUMIPLIONS ..eeiiiiieitiieiiee et ee et ee et e sttt e st e e e beeebeeeaaeeeasbeesabeeaabeeaseeaaneeessseesnneesnneean 4-91
4.10.4 NO ACHON ARBINALIVE .....eoiieiieie ettt st saee s 4-91
4.10.5 Alternative A—PropoSed ACHON . .........ieiiiiiiie ettt e e eeeseee s 4-92
4.10.6 ARREINALIVE Bttt s b e e e be e s ae e e neeenneeen 4-92
A N1 (=11 0= Y= O PP U PR 4-93
4.10.8 Alternative D—Preferred ARREINAtiVE ..........ocoi i 4-93
4.10.9 MitIgationN MEASUIES........oiiieiiiii ettt ee et e e rtee et e e b e e s be e s beesbeeesaeeessseesnneeanneean 4-93
4.10.10 SUMMArY Of IMPACES.......eeiiieiiiieeitie e se e s e e s e e rtee e see e sre e ste e s reeensaeenneeessneesnneeanneen 4-93

A  (CTor (=T 1T o PR USTPR 4-93
001 ISSUBS .ttt ettt ettt e e ekt e e e ettt e e e st e e e e e ne e e e e abe e e e e Reeeeeanneeeanneeeeanneeeeannneaeaas 4-94
4.11.2 Method Of ANGIYSIS ....coueiiiiiieii ettt e st e b e e sae e e sbeesneeeennea s 4-94
5 T XU o1 o] 1T ) 4-94
4.11.4 NO ACHON AREINALIVE ......oiieiiiiii ettt e e e e e s eeeeneee s 4-94
4.11.5 Alternative A—PropoSed ACHON . .........ieiuiiiiiiaiet ettt e s e e eeesaee s 4-94
4.11.6 AREINALIVE Bt nee e 4-95
A.11.7 AREINALIVE C...eoeie ettt ettt ettt e et e bt e e ae e e saseesabeeenbeesnseeeneeenneeans 4-95
4.11.8 Alternative D—Preferred ARREINAtiVE ..........ocoiiiiiiii e 4-95
e T Y 1T F= Lo Y (= T U 4-95
4.11.20 SUMMArY Of IMPACES.......eiiiiiiiiieie et st be e e ae e e s eeesnnee s 4-95



HB In-Situ Solution Mine Project EIS BLM Carlsbad

4,12 ViISUBI RESOUITES......ciiiiuiiiieiitiee e e siteee e e ettt e e s ttee e e sta e e e s saeee e e atseeeassbeeeaaseeeeaasseeeeasseeesanneeeeansreeanan 4-96
I R 11U P PPT P 4-96
4.12.2 Methods Of ANAIYSIS........ooiiiiiii ittt st e e e ae e s neeennee s 4-96
2 T X1 U o1 o] 1T ) S 4-96
4.12.4 NO ACHON AIEINALIVE .......oveieeieee et e s e e e e rare e e e ene e e e ennaeaean 4-96
4.12.5 Alternative A—PropoSed ACHON . .........eoiuiiiiiiaie ettt aee e s 4-96
4.12.6 AREINALIVE B...oooeeieieeieiie e e et nae e 4-97
I A N | =Y 0 = (Y Y USSP 4-97
4.12.8 Alternative D—Preferred AREINAtiVE..........cocvvii e 4-97
2 Y 11T F= Lo A Y (= T 4-97
4.12.10 SUMMArY Of IMPACES.......oiiiiiiiii ettt e e e e e e e s neeenaee s 4-97

4,13 CURUIAI RESOUICES ...eieiiiiieciiiee e e cteee ettt e e sttt e e e st e e e e at e e e s sass e e e e sabeeeesnseeeeaanseeeeansaeeesanneeaeasreeanan 4-97
e B0 A 151U PO PP 4-97
4.13.2 Methods Of ANAIYSIS........cciieiiiieiiie e ee e rte e ste e e e eenneeesnaeesneeenee s 4-98
4.13.3  ASSUMIPLIONS ..eeiitiieiiiieiiieeeiee et ee et e et et e st e e e be e e beeeaaeeeasbeesabeeeabeeabeeaaneeessneesnneesnneean 4-98
4.13.4 NO ACHON AIEINALIVE .......vviieeiiee et e e e r e e et e e e enr e e e ennaneeean 4-98
4.13.5 Alternative A—PropoSed ACHON........ceeiueeiieeeree e esieeseee st e esresesseeesseeeseeesneeenee s 4-98
4.13.6 AREINALIVE B.....ooeeeeeeeee e e e ra e e eanaeas 4-100
I T A N | =Y 0 F= L 1Y SRR 4-101
4.13.8 Alternative D—Preferred AEINALIVE ..........ooeiieiriinieeeree e 4-101
4.13.9 MitigationN MEASUIES........oiiiiiiiie ettt ettt e et e e sae e st e e st e e sbeeebeeeneeesaeeesnes 4-101
4.13.20 SUMMArY Of IMPACES.......eiiiiiiiii it b e e sae e e 4-101

4.14 Hazardous Materials, Health and Safety ..........cccevieeiiieiiie e 4-102
o o R 11 U1 TSP PR PR 4-102
4.14.2 Method Of ANGIYSIS ....oouiiiiiieeie ettt e be e e ae e e saeeeeaes 4-102
A.14.3  ASSUMIPLIONS ..eeiiiiiiitii ettt ee ettt sttt e bt e st e e e bt e e be e e aseeesseeesabeesabeeabeeeneeeaneeesnns 4-102
4.14.4 NO ACHON AREINALIVE .....eoiviiiieiieitie sttt sb e saeenneas 4-102
4.14.5 Alternative A—PropoSed ACHON..........oiiuiiiiiiiiee ettt 4-102
4.14.6 AREINALIVE B......oeeieeee e e e ra e e e eanaeas 4-104
I Sy A N | (=] 1 0 T= Y= OSSPSR 4-104
4.14.8 Alternative D—Preferred AREINAtiVE..........cocuveiiiiiiee e 4-104
4.14.9 Mitigation MEASUIES........eoiiiiiiie ettt ettt ee et et e e sae e e st e e st e e sbeeebeeeaneeeaaneesnes 4-104
4.14.20 SUMMArY Of IMPACES.......ceiiiiiiee et e e et e see e e e ste e st e enaeenneeenneeennees 4-104

4.15 Socioeconomics and Environmental JUSLICE ..........ccoocvii e 4-104
L T A 11U PP PRPRT 4-104
4.15.2 Method Of ANGIYSIS ....coueiiiiie ittt e be e e ae e e saeeenaes 4-105
TG T XY oT o] 1T ) o S 4-105
4.15.4 NO ACHON AREINALIVE .......oveieeiiee et e e e e e e e e e e neeas 4-106
4.15.5 PropOSEU ACLION ....oueiiiiieiiie ettt ettt e e e e st e e st e e st e e e be e e ne e e e e e nnes 4-108
4.15.6 AREINALIVE B...oo.eiieieieee ettt ee s 4-115
A.15.7 AREINALVE C.....eoeeeeee et e e e e et e e e et e e e s e ae e e e esaneeeeenareeeeaaneeas 4-118
4.15.8 Alternative D—Preferred AREINAtiVe..........cocvvii i 4-120
4.15.9 SUMMArY Of IMPACES.......eeiiiiiiieiiie e e e e st e e st eeneeenneeenneeennnes 4-125

4.16 Summary of Irreversible and Irretrievable Commitments of Resources..........ccccocceevieeeeenn. 4-126

Vi



HB In-Situ Solution Mine Project EIS BLM Carlsbad

L O I O ]2 U] = LA A= 13 ] = Lo £ S 5-1
L0 A @ 1= o= SR 5-1
5.2 Geology and MINETAIS. .........ooiiiiiiiae ettt et e et e st e e st e e s ae e e neeesnneesneeesaneean 5-4
521 MiINING SUDSIAENCE ......eeiiieieiie ettt st esaa e saes 5-4
B5.2.2  MINEIAl RESOUICES......utiieeiiiee ettt e ettt e e st e ettt e e e st e e e s sat e e e s s baeeeesstaeessaneeeeensseeesanneeas 5-4
5.2.3  CaAVES @NA KAISL ....ciuiiiiiiiiiiiiieitieseesie ettt ettt ettt ettt eneeen 5-4
5.2.4 PaleontologiCal RESOUITES......ccociiiiiiiii ettt ettt b e b e e e e e enes 5-5
LRG| T ST PPPRRSP 5-5
LR I A W [ = Vot AT £ L =] SRS 5-5
5.3.2  GIOUNAWALET ....eeevieiieiteeite ettt ettt ettt ettt ettt e te et e be e steenteenteenteenteenbeeneeenneens 5-5
L3 R o | TSRS 5-6
5.5 AN QUAITY ..ttt ettt ettt e e ae e a et e e te e et e e e bt e e ne e e eareeeabeeeneeeneeannnean 5-6
5.6 ClIMAte ChANGE ...ttt ettt et e e st e e eabe e abe e e aeeesaeeesaseesnneeaseeannneans 5-7
I A To 1= - 1o o F USSR URRUPTUURRTI 5-7
5.7.1  GeNeral VEQEIALION .......cooii ettt ettt st ae e ae e e san e sans 5-7
5.7.2  SeNnSitiVe Plant SPECIES ......coouiiiiiiiiie ettt st b e e aeeeeaes 5-8
5.8 WIlANfE QNG FISI ..c.veiiieiieeee ettt ettt et st sneeens 5-8
5.8.1  Terrestrial Wil ......cc.eeriiiiieeeeeeeee et 5-8
S A ] 1= 1= TSRS 5-9
5.8.3  SENSILIVE SPECIES ....eiieiiiiiieiiee ettt ettt ettt et et e e st e e st e e ae e e rae e e sneeennns 5-9
5.9 Rangelands and LIVESIOCK Grazing .......cccceoueireierireiieesiteesnieeesieeeseeseeessseeesseeesseeesseeessessnsenas 5-9
O I I U o £ =T g Vo I LT 5-9
oI I (= Tol (=T o] o SRR 5-10
5.12 VISUBI RESOUITES .....c.veiitiiitieitieitiestie sttt sttt sttt s bt sttt sbeesbe e bt e s beesaeesbeesbeesaeesseesaeesneesneesaes 5-10
5.13 CURUIAI RESOUICES .....eeviiiiiitie ittt sttt sttt sttt sbe e sbe e bt e s b e sbe e s bt e sbeesaeesaeesaeesseesneesaes 5-10
5.14 Health and Safety, Hazardous MaterialS ...........cccccverieerieeiiieeiie e se e e seee e e snee e 5-11
5.15 Socioeconomics and Environmental JUSLICE ..........ooviiiiriiiiinienie e e 5-11
5.16 Summary of CumuIative IMPACES ........eeiieeiiiicie e ree e e e e e e nnees 5-12
6.0 Consultation and CoOrdiNAtION .........ciiiiiiiieiee ettt bt e b e sbeeneeenaeas 6-1
6.1 PUDIIC INVOIVEMENL........oiii ittt e e et e e et e e e e tre e e s aataeeeenseeesennreeesanneeaeanns 6-1
LS IZ2 Ao 11 o (o3 VA @e o] (o 19 F=1 1 o] o USRI 6-2
6.3 Tribal CONSURALION.........vii ettt e e e e e et e e e et e e e e saaa e e e enneeeeesnseeesannenaeannes 6-2
6.4 List Of Preparers and REVIEWEIS .........coiiii ittt ettt st e s ae e e sae e e saeeesaneesnnea s 6-2
6.5 Recipients Of the Draft EIS ...t 6-6
References
Glossary
Index

Vii



HB In-Situ Solution Mine Project EIS BLM Carlsbad

List of Appendices

Appendix A — Guidance for Managing the Secretary’s Potash Area
Appendix B — Lease Stipulations and Conditions of Approval for Secretary’s Potash Area
Appendix C — Existing Rights-of-Way in the Project Area

Appendix D — Public Comments on Draft EIS and BLM Responses

viii



HB In-Situ Solution Mine Project EIS

List of Tables

Table 1-1
Table 1-2
Table 2-1
Table 2-2
Table 2-3
Table 2-4
Table 2-5
Table 2-6
Table 2-7
Table 2-8
Table 2-9
Table 2-10
Table 2-11
Table 2-12
Table 2-13
Table 3.2-1
Table 3.2-2
Table 3.2-3
Table 3.2-4
Table 3.3-1
Table 3.3-2
Table 3.3-3
Table 3.3-4

Table 3.4-1
Table 3.4-2
Table 3.4-3
Table 3.5-1
Table 3.5-2
Table 3.5-3
Table 3.5-4
Table 3.5-5
Table 3.5-6
Table 3.5-7

Major Federal and State Law, Regulations, and Applicable Permits ...........c.ccocceevceenee.
Comments Received DY Category ..........oo i
Land Status in the ProjECt AFa ........coiiii ittt
Flood Pool Elevations and Depths...........ooeiiiiiiiieiiie e
Surface Disturbance under Proposed ACION ..........coouiiiiiiiiiiiie e
Length of Pipeline by Diameter under Aternative A ..........cccoooeeieiiien e
Summary of Water Usage under Proposed ACLION .........c.coiieiaririiieeniee e
Length of Pipeline by Diameter under Alternative B (within Project Area).............c........
Surface Disturbance under AREIALIVE B ..........ccoociiiiiiiiiie e
Summary of Maximum Water Usage under Alternative B ...........cccooeieiiiiiii e
Surface Disturbance under the Preferred Alternative ...
Length of Pipeline in Project Area by Diameter under Preferred Alternative...................
Summary of BLM Environmental Requirements in the SPA ...
Reasonably Foreseeable FUtUre ACHIONS .........cooiiiiiiiiiieiie e
Summary of Environmental IMPACES.........cocuiiiiiiiieie e
Upper Guadalupian-Ochoan Formations in Project Area ..........ccoccvveeeenenenieenieesieeee
Cave/Karst Potential Ratings in the Project Area..........ooceoieiiiiiiiieeneeeeeee e
Potential Fossil Yield ClassSifiCation ...
Summary of Potential Paleontological Resources in the Project Area..........ccccoooeevneene
Subwatersheds that Contain Portions of the Project Area...........ccccceveeiiiiniiniiie e
Aquifer Property Categories and ValUES ..........ooeioiiiiiiiiiiiiee e
Summary of Groundwater Wells in ProjeCt Ar€a..........coocueeieiiiei e

Summary of Groundwater Wells within 3-mile Radius of Intrepid’s Caprock
WWRIIBIAS ...ttt b bt b ettt e b e b e b e nnean

Relevant Characteristics of Soils in the Project Area..........ccoceeieriiininei e
Summary of Soil Limitations in the Project Area ...
Proposed and Existing Pipeling COorridors .........cccoooeiiiieiiieiiee e
National and New Mexico Ambient Air Quality Standards............cccoeeeriiiini e
Class | and Class Il Area PSD INCrEMENTS........ccceciriiieiieeie e
Selected Hazardous Air Pollutants Reference and Screening Levels ...........cccooceeiene
Eddy County 2002 Principal Source Facility Criteria Pollutant Emissions ......................
Ambient Background Levels of Criteria Pollutants in Eddy County............cccoeceeeieeeneeen.
2008 Air Quality Monitor Data Summary for OZone..........ccocoieiiiiiieieeeeee e

Eddy County 2002 Principal Source Facilities HAP and Potash Mine HAP
EIMISSIONS ...ttt bbb bbbt n e n b n s

BLM Carlsbad



HB In-Situ Solution Mine Project EIS

Table 3.6-1

Table 3.7-1
Table 3.7-2
Table 3.7-3
Table 3.8-1
Table 3.9-1
Table 3.9-2
Table 3.9-3
Table 3.9-4
Table 3.10-1
Table 3.10-2
Table 3.15-1
Table 3.15-2
Table 3.15-3
Table 3.15-4
Table 3.15-5
Table 3.15-6
Table 3.15-7

Table 3.15-8
Table 3.15-9
Table 4.2-1

Table 4.2-2
Table 4.3-1
Table 4.3-2
Table 4.3-3
Table 4.3-4

Table 4.3-5
Table 4.3-6
Table 4.4-1
Table 4.4-2
Table 4.4-3
Table 4.5-1
Table 4.5-2

BLM Carlsbad

Monthly Climate Summary, Carlsbad Federal Aviation Administration Airport,

NEW MEXICO ...ttt ettt ettt et b ettt e b e bt e bt e b e e bt e bt e b e e b e e e e neenns 3-69
Vegetation Cover Types within the Project Area..........ccooeveieeiieniiie e 3-71
Vegetation Cover Types within the Caprock Pipeline ROULES ..........cccocoeeeieeiiieniiienenenen. 3-71
Noxious Weed Species of Concern in the State of New MeXiCo. ........ccoooeeiiieiieenciennnne 3-77
Sensitive Wildlife Species Potentially Occurring Within the Project Area ...........cccc..c.... 3-82
Grazing Allotments in the ProjeCt Ar€a.........ooiii it 3-102

Grazing Allotments in the Existing Pipeline ROWs (HB/Eddy and Caprock East) ....... 3-103

Grazing Allotments in the Proposed Caprock Pipeline ROW ...........ccccceiiiniiniiieneninnn. 3-104
Water Related Range Improvements within the Project Area ...........cccooceeeieeinieenieens 3-106
(= T To [ @ 1Y o 1= £ o1 o J USSR TUPRURR 3-107
Rights-of-Way Within ProjECt Ar€a .........ciiiiiiiiiee et 3-108
Residency Distribution of Intrepid's Current Work Force, October 2009...............c..c.... 3-118
Population Settlement within Eddy County, 2000 t0 2008...........cccceiieiiienenieerieenieene 3-120
Age Distribution and Median Age of the Resident Population 2008.............ccccccceevueene 3-120
Racial and Ethnic Population Composition, 2000 ...........ccoceieiiienieenieeeiee e 3-121
Trends in Eddy County Mining and Construction Employment, 2003 to 2009 ............. 3-121
Eddy County Employment, by Major Category, 2007 ..........cccccueeieeiieriieeeie e 3-122
Direct Contributions of Mining and Oil and Gas to Eddy County and Statewide

Gross Receipts Taxes, 2009.........oi ittt e e see e sse e e saeeesneeesneeeeneen 3-127
Percentage of Minorities in Geographic CompariSon Areas...........cccceeerereneeeneeesieeens 3-130
Percentage of Low-Income Population in Geographic Comparison Areas................... 3-130
Caves or Karst Features Affected by Groundwater Drawdown under

o] o0 1T =To [N ox 1o ] o ISR 4-12
Caves or Karst Features Affected by Groundwater Drawdown under Alternative B ...... 4-14
Project-related Disturbance within Subwatersheds under the Proposed Action............. 4-22
Summary of Results from Groundwater Models for the Proposed Action ...................... 4-31
Summary of Results from Groundwater Models for Alternative B............cccoeeeiienieene 4-42
Project-related Disturbance within Subwatersheds in Project Area under the

Preferred ABINALIVE.........o..ii e 4-43
Summary of Impacts to Surface Water RESOUICES...........cooiueiiiiiiiiienieeeieeeee e 4-45
Summary of Impacts to Groundwater Resources Under All Alternatives .............cccce.... 4-46
Limitations of Soils Affected by Surface Disturbance under Alternative A...................... 4-49
Limitations of Soils Affected by Surface Disturbance under Alternative B...................... 4-52
Limitations of Soils Affected by Surface Disturbance under Preferred Alternative......... 4-53
Intrepid Potash Existing Stationary Sources (Permitted Potential to Emit)..................... 4-56

Estimated Fuel Usage from Intrepid’s Non-Stationary Mine Sources,
o S g To J=TaTo I o T o To 1= o USSR 4-56



HB In-Situ Solution Mine Project EIS

Table 4.5-3

Table 4.5-4

Table 4.5-5

Table 4.5-6
Table 4.5-7
Table 4.5-8
Table 4.5-9
Table 4.5-10
Table 4.5-11
Table 4.6-1

Table 4.6-2
Table 4.6-3
Table 4.6-4

Table 4.7-1
Table 4.7-2

Table 4.7-3
Table 4.7-4
Table 4.7-5
Table 4.7-6

Table 4.7-7

Table 4.7-8

Table 4.7-9
Table 4.7-10
Table 4.7-11

Table 4.7-12

Table 4.7-13

Table 4.9-1

BLM Carlsbad

Total Estimated Mobile Source Emissions from Existing Operations Based

ON FUBT USBQE ... ettt ettt ettt et e et e e e e e et e e e mte e e beeeanseeameeeenseesnneeaneeanns 4-56
Total Estimated Mobile Source Emissions from Proposed HB In-Situ Project

Operations Based 0N FUEI USAQE........cc.oi it 4-57
Total Estimated Mobile Source Emissions during Construction of Proposed

HB Project Based 0N FUEI USAQJE ......cocuuiiiieieeiee ettt 4-57
Emissions Sources Projected from the Proposed New HB Mill...........ccoociiiiiiiicniennne. 4-58
New Stationary Emissions Projected from the Proposed New HB Mill.............cccccceee.e. 4-58
Summary of FUGItIVE EMISSIONS. .....cc.uiiiiiiiiiieiie ettt 4-60
Summary of NAAQS Modeling Results, New HB Mill............ccoooiiiiiiiiiiie e 4-61
Summary of PSD Increment Modeling Results, New HB Mill............ccccooiiiiiiiiiinieens 4-61
Summary of Modeled Results, Living Desert State Park...........cccoceeieeiieinienenie e 4-62
Intrepid’s Estimated Annual CO,e Emissions from Electrical Power

Generated DY OIS ... ...t e et e e eeneeeenes 4-64
Intrepid’s Non-stationary Mine Sources Estimated GHG CO,e Emissions..................... 4-64
Intrepid’s Estimated Annual Electrical USage..........ccooiueaiieiiiiiiiiiee e 4-65
Estimated GHG CO.,e Emissions from Construction Sources for the HB In-Situ

SOIULION MINE PrOJECL. ..ottt ee e et e e e e e e e neeeneeanes 4-65
Acreage of Affected Vegetation under the Proposed Action Alternative...............c......... 4-67

Acreage of Vegetation Community Types Potentially Affected by Groundwater
Drawdown, PropoSed ACHON........coiiiiiii ettt e e e e e sne e e sneeeenes 4-68

Acreage of Vegetation Types Where Current Groundwater Depth is Near Surface ...... 4-69

Potential Scheer's Beehive Cactus Habitat .............c.ccooeeiiiiiiiiice e 4-71
Potential Gypsum Wild Buckwheat Habitat ..............cocooiiiiiiiiie e 4-71
Acreage of Vegetation Types within Project Area and Caprock Pipeline ROWs

Affected by Construction under AREIrNAtive B..........c.cooiiiiiiiiiieiie e 4-72
Acreage of Vegetation Community Types Potentially Affected by Groundwater

Drawdown, ARREINALIVE B.........ooiiiiiiiee e 4-73
Acreage of Vegetation Types Where Current Groundwater Depth is Near

Surface, AIREINALIVE B........ooiiie e e e 4-73
Potential Scheer’s Beehive Cactus Habitat Affected under Alternative B....................... 4-74
Potential Gypsum Wild Buckwheat Habitat Affected ............cooeiiiiiiiiiieeeee 4-74

Acreage of Vegetation Types within Project Area and Caprock Pipeline ROW
Affected by Construction under the Preferred Alternative............ccoooeeieeiiniieeeieeenen. 4-75

Potential Scheer’s Beehive Cactus Habitat Affected within the Project Area
and Caprock PIpeling ROW ...ttt ae 4-76

Potential Scheer's Gypsum Wild Buckwheat Habitat Affected within the Project
Area and Caprock PIpeling ROW .........cooiiiiiiiiiee ettt ee s 4-76

Impacts to Carrying Capacity by Allotment Due to Initial Disturbance under
the PropoOSEa ACLION ........eiiiii ettt ettt et e et e s ne e e s neeesnneeennee s 4-86

xi



HB In-Situ Solution Mine Project EIS

Table 4.9-2

Table 4.9-3

Table 4.15-1
Table 4.15-2

Table 4.15-3
Table 4.15-4
Table 4.15-5

Table 4.15-6
Table 5-1
Table 6-1
Table 6-2

Impacts to Carrying Capacity by Allotment Due to Initial Disturbance under

BLM Carlsbad

AILEINALIVE Bttt b e b e bbb r e ne s 4-87
Impacts to Carrying Capacity by Allotment Due to Initial Disturbance under

the Preferred AIBINALIVE ........oc.ooiiiiie e 4-89
Total Employment Effects of the Proposed ACtiON...........cccooiiiiiiiiiiiiiie e 4-110
Residency Status of Workers Filling Temporary Jobs Associated with the

[ 0] o0 1ST=To [ AN ox 1 1o ] o IS PRSPPI 4-110
Short-Term Demographic Effects Associated with the Proposed Action ...................... 4-112
Total Employment Effects of the Preferred Alternative ... 4-123
Residency Status of Workers Filling Temporary Jobs Associated with the

Preferred ARBINALIVE. .........c.oiie e e 4-123
Short-Term Demographic Effects Associated with the Preferred Alternative ............... 4-124
Reasonably Foreseeable Future Actions in the Region ... 5-2
BLM INterdiSCIPliNary TEAIM..........ii ittt eee e e ae e see e e sb e e saeeeennee s 6-2
AECOM EIS TOAIM ..ottt sttt sttt sttt sb et s be et e b e sbeebe e e e b e sbesae e e e s 6-5

Xii



HB In-Situ Solution Mine Project EIS

BLM Carlsbad

List of Figures

Figure 1-1
Figure 2-1
Figure 2-2
Figure 2-3
Figure 2-4
Figure 2-5
Figure 2-6
Figure 2-7
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 3.2-9
Figure 3.2-10
Figure 3.3-1
Figure 3.3-2
Figure 3.3-3
Figure 3.3-4

Figure 3.3-5

Figure 3.3-6

Figure 3.3-7
Figure 3.3-8
Figure 3.4-1
Figure 3.4-2
Figure 3.4-3
Figure 3.7-1
Figure 3.7-2
Figure 3.8-1

General Location of HB In-Situ Solution Mine Project Area.........ccocceeveeiieeiiee e s 1-2
Facilities to be Constructed under the Proposed ACLION ..........cccoceiiiiriniiinie e 2-9
Typical Installation of Buried Pipe SECHON .........cceiiiiiiieeeeeiee e 2-12
Alternative B Infrastructure Layout in ProjeCt Area..........cooceeeieiiiiieiieenieeeiee e 2-18
Caprock Well Fields and Pipelines under Alternative B ...........ccccoiiiiiieineeniee e 2-19
Preferred Alternative Infrastructure Layout in Project Area.........cccoevceeiieeiieeenieesieens 2-24
Surface and Buried Pipelines in Project Area under Preferred Alternative ................... 2-25
Caprock Pipeline under Preferred ARBINALIVE .........coouiiiiiiiiiiie e 2-26
Physiographic Provinces 0f NEW MEXICO .......ccuuaiiiiiiiiiie et 3-2
Major Structural Elements in the RegION ..........cooeiiiiiiiiii e 34
Stratigraphic Relationship between Upper Guadalupian-Ochoan Series...........cccceeueee.. 3-5
Stratigraphic Column in the ProjeCt Ar€a.........ooueiiiiiiie e 3-7
Surficial Geology of the Project Area and ViICINItY .........c.cooiiiiiiiiiiiiii e 3-9
Plan View Example of Room-and-Pillar Mining ............ccceeieiiiiiiiieeiieeee e 3-11
Oil and Gas WEellS IN PrOJECT Ar A ........coiiueiieiiiie ettt 3-12
Cave/Karst Potential in the Vicinity of the Project Area..........cccocoeieiiiiiinieenieeeiee e 3-16
Location Of WINK SINK .......coueeiieioiieeeeeieese e 3-20
Development Of WINK SINK ...........ooiiiiii ettt s 3-20
Subwatersheds iN ProjECt A8 ........cocuii it 3-27
Stratigraphic Column of the Salado and Rustler Formations...........ccccoceeeiieeiieeniieenne. 3-33
Top of Salado Formation in the Rustler North and South Areas..........ccccoceeiiiiiiiieene 3-37
Top of the Culebra Dolomite Member, Rustler Formation in the Rustler North

AN SOULN ATBAS ...ttt e b s b e e e sne e s e nees 3-38
Top of Magenta Dolomite Member, Rustler Formation in the Rustler North and

SOULN ATBES.....cceeeeeet ettt b e b e bt e s bt e b e s b e e b e nbe e s b e ae e neenneennes 3-39
Top of Forty-niner Member, Rustler Formation in the Rustler North and

SOULN ATBBS.....ccteeteet ettt ettt b bbbt b e et et et e bt e bt e b e ne e neenns 3-40
Groundwater Potentiometric Surface Contours in Project Area...........cccoveeevceeenienennenn. 3-42
Top of Groundwater Surface within 40 Feet of Ground Level............cccooiiiiiiiinieene 3-44
Distribution of Soils in Project Area Rated for Wind Erodibility ............ccocooiiiiiiencns 3-55
Distribution of Shallow SoilS in ProjeCt Ar€a..........ccoceiiiiiiiiieiie e 3-56
Distribution of Soils in Project Area by Revegetation Potential............ccccccoeiiiiiienieens 3-57
Vegetation Cover Types in the ProjeCt Area..........oooeioieeieeiiii e 3-72
Recent Vegetation Treatments in the Project Area .........ccoceveiieiiieiiiieeiiee e 3-75
Lesser Prairie-chicken Habitat near Caprock Pipelines ..........cccooeeieiiinniie e, 3-100

Xiii



HB In-Situ Solution Mine Project EIS

Figure 3.8-2
Figure 3.9-1
Figure 3.11-1
Figure 3.15-1
Figure 3.15-2
Figure 4.2-1
Figure 4.2-2
Figure 4.3-1
Figure 4.3-2
Figure 4.3-3
Figure 4.3-4
Figure 4.3-5
Figure 4.3-6
Figure 4.3-7
Figure 4.3-8

Figure 4.3-9
Figure 4.3-10

Figure 4.3-11

Figure 4.3-12
Figure 4.3-13

Figure 4.3-14

Figure 4.3-15

Figure 4.3-16

Figure 4.3-17
Figure 4.15-1
Figure 4.15-2
Figure 4.15-3
Figure 4.15-4

Figure 4.15-5
Figure 5-1

BLM Carlsbad

Sand Dune Lizard Habitat near Caprock Pipelines ..........cccooeieiiiiiiiiniiieie e 3-101
Grazing Allotments in the ProjeCt Ar€a .........cooiiiiiiiii e 3-105
Hackberry Lake SRMA within the ProjeCt Area..........ccoceeieiiiiiiiieesee e 3-109
Eddy County Population, 1970 t0 2008 ..........ceaiuiiiieenieeeiee e 3-120
Trends in Per Capita Income, 2000 t0 2007 .......c.ceeiuiieiieenieeeiee e 3-124
Representative SubSIAENCe CroSS-SECHION.......cccuiiiiiiiie et 4-9
Potential SUDSIAENCE ATCAS .....c..eoiuiiiieiieie e 4-10
Hydraulic Conductivity Represented in Rustler Model, Preferred Calibration................ 4-19
Hydraulic Conductivity Represented in Rustler Model, Enhanced Calibration.............. 4-20
Project Component Locations with Subwatersheds ... 4-23
Project Components and FEMA 100-Year Floodplains ...........cccooeeiiiiieiiiieenieeniees 4-24
Drainage Points at Proposed Surface Pipelines under Proposed Action...................... 4-26
Groundwater Drawdown, Rustler Preferred Model under Proposed Action.................. 4-27
Groundwater Drawdown, Rustler Enhanced Model under Proposed Action ................ 4-29
Groundwater Drawdown in Caprock Area, Proposed Action

(TIMe-WeIghted AVEIAGE) ....ccceeiiiee ettt tee ettt e st e e e e e saeeesaeeesneeesneeeanneean 4-30
Groundwater Drawdown, Rustler Preferred Model under Alternative B............c.c..c...... 4-33

Groundwater Drawdown in Caprock Area, Alternative B—Maximum Pumping

with Rustler Preferred MOGEl ... ... e 4-34
Groundwater Drawdown in Caprock Area, Alternative B—Time-weighted

Average with Rustler Preferred Model ..o 4-35
Groundwater Drawdown, Rustler Enhanced Model under Alternative B...................... 4-36

Groundwater Drawdown in Caprock Area, Alternative B—Maximum Pumping

with Rustler Enhanced MOEL.............cooiiiiii s 4-38
Groundwater Drawdown in Caprock Area, Alternative B—Time-weighted

Average with Rustler Enhanced Model............cooiiiiiiiiiiiiee e 4-39
Groundwater Drawdown in Caprock Area, Alternative B—Maximum Pumping,

PUMPING CaprOCK ONIY ... ...ooiieiieiee ettt et e st e s neeeneeenneeenes 4-40
Groundwater Drawdown in Caprock Area, Alternative B—Time-weighted

Average, Pumping CaproCk ONIY ...........oo it 4-41
Drainage Points at Proposed Surface Pipelines under Preferred Alternative ............... 4-44
HB In-Situ Project Estimated Direct Construction JOBS...........cccoiieiiiniennciie e 4-108
Total Temporary Employment Effects Associated With the HB In-Situ Project .......... 4-109
HB In-Situ Project Estimated Direct Construction Jobs—Alternative B....................... 4-116

HB In-Situ Project Estimated Direct Construction Jobs for the Preferred
ABINALIVE ...ttt b bbbt e bt e b e b b et e e neenean 4-121

Total Temporary Employment Effects Associated With the Preferred Alternative ...... 4-122

Locations of Reasonably Foreseeable Future ACtiONS...........coceeiieiiiin e 5-3

Xiv





