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Figure 3-1
Topography
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Figure 3-2
Land Use within Five Miles of the GRP
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Figure 3-3
HMC Grazing Leases

FIGURE PENDING
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Figure 3-4
Transportation Corridors
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Figure 3-5
Generalized Cross Section 

Through the San Mateo Basin

Source: Weston, 2018

Cross Section Location shown on Figure 3-7

Note: One of the Chinle water-bearing units beneath the GRP is missing in this figure. 
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Figure 3-6
Surface Geology of the 

San Mateo Creek Basin
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Figure 3-7
Regional Geologic Cross Section

Through the San Juan Basin
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Regional Geologic Cross Section Through the San Juan Basin 
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Figure 3-8
Faults Mapped at GRP
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Figure 3-9
Surface Geology near the GRP
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Groundwater Fate and 
Transport Modeling ±

Figure 2-3
Generalized Regional Geologic Basemap
San Mateo Creek Basin

0 1.5 3
Miles

Cross Section Along Blue Line Shown in Figure 3-5

Source: Weston, 2018
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Figure 3-10
3D Hydrogeology
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Figure 3-11
Cross Section A-A’
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Figure 3-12
Cross Section B-B’

Source: HDR, 2016
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Figure 3-13
Cross Section C-C’

Source: HDR, 2016

Homestake Mining Company Superfund Site
Remedial Investigation Report

FIGURE 2-9
HYDROGEOLOGICAL CROSS SECTION C - C’

Adopted from:
Grants Reclamation Project Updated 

Corrective Action Program, HMC, 2012
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Figure 3-14
Cross Section D-D’
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Figure 3-15
Cross Section North of 

Large Tailings Pile

A
A’

Source: Arcadis, 2019
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Figure 3-16
Cross Section West of 

Large Tailings Pile

A

A’

Source: Arcadis, 2016
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Figure 3-17
Alluvial Well Locations

Elevation-feet above mean sea level
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Figure 3-18
Elevation of Base of the Alluvium

Elevation-feet above mean sea level
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Figure 3-19
Saturated Extent of Alluvial Aquifer

San Mateo Aquifer

Rio San Jose Aquifer

Rio Lobo Aquifer
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Figure 3-20
Extent of the Upper Chinle
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Figure 3-21
Extent of the Middle Chinle
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Figure 3-22
Extent of the Lower Chinle
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Figure 3-23
Extent of San Andres Limestone and Glorieta Sandstone
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Figure 3-24
Groundwater Potentiometric Surface

Alluvial Aquifer
Elevation-feet above mean sea level
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Figure 3-25
San Jose Groundwater Elevation

ContoursSource: DOE 2019
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Figure 3-26
Groundwater Potentiometric Surface

Upper Chinle
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Figure 3-27
Groundwater Potentiometric Surface

Middle Chinle

See Figure 3-27A
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Figure 3-27A
Groundwater Potentiometric Surface

Middle Chinle - Inset
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Figure 3-28
Groundwater Potentiometric Surface

Lower Chinle
Elevation-feet above mean sea level
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LOWER CHINLE WATER ELEVATION AND FLOW DIRECTION

FIGURE 2-43

OVERVIEW   MAP

HOMESTAKE MINING COMPANY SUPERFUND SITE REMEDIAL INVESTIGATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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Figure 3-29
Groundwater Potentiometric Surface

San Andres-Glorieta Aquifer
Elevation-feet above mean sea level
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Figure 3-30
NRCS Soil Map

Source: ERM, 2018
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Figure 3-31
Surface Water Drainages
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Figure 3-32
GRP Constructed Drainage FeaturesSource: HDR, 2016
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Figure 3-33
Regional Surface Water Drainage Basins
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Figure 3-34
Grants Mineral Belt

Source: Weston, 2016
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Figure 3-35
Estimated Irrigation Pumping in the San Andres Limestone and

Glorieta Sandstone Aquifer

Source: Frenzel, 1992
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Figure 3-36
Estimated Municipal and Industrial Pumping in the San Andres 

Limestone and Glorieta Sandstone Aquifer

Source: Frenzel, 1992
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Figure 3-37
Stiff Diagram Comparison of Near

Upgradient Alluvial Groundwater Quality
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Figure 3-38
Major Ionic Constituent Concentration Comparisons

of Background Alluvial Wells
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Figure 3-39
Chinle Background Wells

Source: Gordon, 1961
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Figure 3-40
Stiff Diagram Comparison of Upper Chinle

Groundwater Quality in the North Wells
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Figure 3-41
Stiff Diagram Comparison of Upper Chinle

Groundwater Quality in the East Wells
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Figure 3-42
Major Ionic Constituent Concentration Comparisons

of the Upper Chinle Groundwater

Units are mg/L
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Figure 3-43
Stiff Diagram Comparison of Middle Chinle

Groundwater Quality in the South Wells
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Figure 3-44
Stiff Diagram Comparison of Middle Chinle

Groundwater Quality in the North Wells
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Figure 3-45
Major Ionic Constituent Concentration Comparisons

of the Middle Chinle Groundwater

Units are mg/L
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Figure 3-46
Stiff Diagram Comparison of Lower Chinle

Groundwater Quality in the South Wells
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Figure 3-47
Stiff Diagram Comparison of Lower Chinle

Groundwater Quality in the North Wells
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Figure 3-48
Major Ionic Constituent Concentration 

Comparisons of the Lower Chinle Groundwater
Units are mg/L
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Figure 3-49
Alluvial Groundwater 

Uranium Concentrations
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Figure 3-50
Rio San Jose Groundwater 

Uranium Concentrations
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Figure 3-51
Alluvial Groundwater 

Selenium Concentrations
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ALLUVIAL AQUIFER SELENIUM CONC. 2019
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND TI WAIVER EVALUATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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Figure 3-52
Alluvial Groundwater 

Molybdenum Concentrations
PATH: Z:\PROJECTS\PROPOSALS\10171518_BARRICK_RIF_HOMESTAKEMINING\MAP_DOCS\FINAL\TI_REPORT\BARRICK_TI_MOLY_FIG3-4_LANDSCAPE11X17.MXD  -  USER: HROSADO  -  DATE: 11/13/2020

ALLUVIAL AQUIFER MOLYBDENUM CONC. 2019
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND TI WAIVER EVALUATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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Figure 3-53
Alluvial Groundwater 

Radium-226+228 ConcentrationsPATH: Z:\PROJECTS\PROPOSALS\10171518_BARRICK_RIF_HOMESTAKEMINING\MAP_DOCS\FINAL\TI_REPORT\BARRICK_TI_RADIUM_FIG3-5_LANDSCAPE11X17.MXD  -  USER: HROSADO  -  DATE: 11/13/2020

ALLUVIAL AQUIFER RADIUM 226/228 CONC. 2019
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND TI WAIVER EVALUATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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Figure 3-54
Alluvial Groundwater 

Vanadium ConcentrationsPATH: Z:\PROJECTS\PROPOSALS\10171518_BARRICK_RIF_HOMESTAKEMINING\MAP_DOCS\FINAL\TI_REPORT\BARRICK_TI_VANADIUM_FIG3-6_LANDSCAPE11X17.MXD  -  USER: HROSADO  -  DATE: 11/13/2020

ALLUVIAL AQUIFER VANADIUM CONC. 2019
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND TI WAIVER EVALUATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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Figure 3-55
Alluvial Groundwater 

Thorium-230 ConcentrationsPATH: Z:\PROJECTS\PROPOSALS\10171518_BARRICK_RIF_HOMESTAKEMINING\MAP_DOCS\FINAL\TI_REPORT\BARRICK_TI_THORIUM_FIG3-7_LANDSCAPE11X17.MXD  -  USER: HROSADO  -  DATE: 11/13/2020

ALLUVIAL AQUIFER THORIUM CONC. 2019
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND TI WAIVER EVALUATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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Figure 3-56
Alluvial Groundwater 

Sulfate ConcentrationsPATH: Z:\PROJECTS\PROPOSALS\10171518_BARRICK_RIF_HOMESTAKEMINING\MAP_DOCS\FINAL\TI_REPORT\BARRICK_TI_SULFATE_FIG3-8_LANDSCAPE11X17.MXD  -  USER: HROSADO  -  DATE: 11/13/2020

ALLUVIAL AQUIFER SULFATE CONC. 2019
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND TI WAIVER EVALUATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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Figure 3-57
Alluvial Groundwater 
Nitrate ConcentrationsPATH: Z:\PROJECTS\PROPOSALS\10171518_BARRICK_RIF_HOMESTAKEMINING\MAP_DOCS\FINAL\TI_REPORT\BARRICK_TI_NITRATE_FIG3-9_LANDSCAPE11X17.MXD  -  USER: HROSADO  -  DATE: 11/13/2020

ALLUVIAL AQUIFER NITRATE CONC. 2019
OVERVIEW MAP

HOMESTAKE MINING COMPANY SUPERFUND TI WAIVER EVALUATION REPORT

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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Figure 3-58
Current Extent of Arsenic in

Alluvial Groundwater 
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Figure 3-59
Current Extent of Boron in

Alluvial Groundwater 
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Figure 3-60
Current Extent of Cadmium in

Alluvial Groundwater 
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Figure 3-61
Current Extent of Fluoride in

Alluvial Groundwater 
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Figure 3-62
Upper Chinle Mixing Zone
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                  HOMESTAKE MINING COMPANY SUPERFUND TI WAIVER EVALUATION REPORT

EEEEEEEEEEEEEEE
EEEEEEEEEEEEEEE
EEEEEEEEEEEEEEE
EEEEEEEEEEEEEEE
EEEEEEEEEEEEEEE
EEEEEEEEEEEEEEE
EEEEEEEEEEEEEEE
EEEEEEEEEEEEEEE
EEEEEEEEEEEEEEE
EEEEEEEEEEEEEEE
EEEEEEEEEEEEEEE
EEEEEEEEEEEEEEE

k

k

LARGE - TAILINGS-PILE

PLEASANT-VALLEY
ESTATES

MURRAY-ACRES

BROADVIEW 
ACRES

FELICE-ACRES

COUNTY ROAD 63

R
AL

PH
 C

A
R

D
 R

O
A

D HW
Y 

- 6
05

TH
U

N
D

E
R

BI
R

D
 L

AN
E

COLLECTION
POND

LINED EVAP POND
NO. 2

SMALL TAILINGS 
PILE

HMC
OFFICE

21
2728
22

22
2627
23 23

2526
24

28
3433
27

33
34
34

27
3534
26 26

3635
25

WEST
FAULT

EAST
FAULT

WESTERN LIMIT
OF UPPER CHINLE

CF1T55

CE2

CE5

CE6

CE7

CE12

CE11

CE15

CE19

CE15A

T32
T30
T27 T28

B15B16

B19
B31

B32

T25

494

446 437

430

431

447

CW18
484

945

CW9

946

934

CW40

CW3

CE1

933

931

CW2-1

CW54

CW53

CW52

CW50

CE8

CE9

CE10

CE13

580

AW

CE14

CF2

CW73

CF3

CF6 CF5
CF4

CE17

CE18

T52T51

T45

T42T38

T60

B14
B18

B20

CW78

T46

T49

CF7A

CE16A

CW25

CW13

CW5

944

CW4R

C21
C20C19 C18

Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019

0 1,600 FeetÜ

LEGEND

k ABANDONED WELL

NON-MIXING ZONE BACKGROUND WELL

MIXING ZONE BACKGROUND WELL

5C E 2 UPPER CHINLE COLLECTION WELL

5C W 1 3 UPPER CHINLE FRESH WATER INJECTION WELL

5C W 5 3 UPPER CHINLE OFF-SITE COLLECTION WELL

5C W 1 8 UPPER CHINLE WELL

SUBCROP OF UPPER CHINLE ALLUVIUM OVERLIES

SATURATED ALLUVIUM

EEEE
EEEE
EEEE

UNSATURATED ALLUVIUM

AREA OF MIXING ZONE



Grants Reclamation Project
Corrective Action Program

Figure 3-63
Upper Chinle Groundwater

Uranium Concentrations

Uranium – milligrams per Liter

See Figure 3-63A
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Figure 3-63A
Upper Chinle Groundwater

Uranium Concentrations - Inset

Uranium – milligrams per Liter
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Figure 3-64
Upper Chinle Groundwater

Selenium Concentrations

See Figure 3-64A
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Figure 3-64A 
Upper Chinle Groundwater

Selenium Concentrations - Inset
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Figure 3-65
Upper Chinle Groundwater 

Molybdenum Concentrations
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Figure 3-66
Upper Chinle Groundwater

Vanadium Concentrations
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Figure 3-67
Upper Chinle Groundwater

Radium 226+228 Concentrations

See Figure 3-67A
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Figure 3-67A
Upper Chinle Groundwater

Radium 226+228 Concentrations - Inset
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Figure 3-68
Upper Chinle Groundwater 

Sulfate Concentrations
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Figure 3-69
Upper Chinle Groundwater 

Nitrate Concentrations
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Figure 3-70
Current Extent of Boron in the 

Upper Chinle Groundwater
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Figure 3-71
Current Extent of Fluoride in the 

Upper Chinle Groundwater
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Figure 3-72
Middle Chinle Mixing Zone
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Source:   2018 Annual Monitoring Report/Performance Review,
for Homestake's Grants Project Pursuant to NRC License,
SUA1471 and Discharge Plan DP-200, HMC 2019
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Figure 3-73
Middle Chinle Groundwater

Uranium Concentrations

Uranium – milligrams per Liter
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Figure 3-74
Middle Chinle Groundwater

Selenium Concentrations
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FIGURE 3-21
         HOMESTAKE MINING COMPANY SUPERFUND TI WAIVER EVALUATION REPORT
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Figure 3-75
Middle Chinle Groundwater

Molybdenum Concentrations
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FIGURE 3-20
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Figure 3-76
Middle Chinle Groundwater

Sulfate Concentrations
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Figure 3-77
Middle Chinle Groundwater

Nitrate Concentrations
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Figure 3-78
Current Extent of Boron in 

Middle Chinle Groundwater
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Figure 3-79
Lower Chinle Mixing Zone
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Figure 3-80
Lower Chinle Groundwater 
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Figure 3-81
Lower Chinle Groundwater 
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Figure 3-82
Lower Chinle Groundwater 
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Figure 3-83
Current Extent of Boron in 
Lower Chinle Groundwater
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Figure 3-84
Uranium Concentration versus Time
In San Andres-Glorieta Groundwater
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Figure 3-85
Recent Uranium Concentrations in
San Andres-Glorieta Groundwater

Source: DOE, 2020
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Figure 3-86
Location of Alluvial Borings and Wells for Solids 

Collection and Water Quality Evaluation 

Wells Q, R

DD

D1

XF

I

T2
T20

T22

S4
M19MR

Alluvial Boring
Alluvial Well

Figure 3.  Location of Alluvial Borings and Wells for Solids Collection and Water Quality Evaluation.
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Figure 3-87
Conceptual Geochemical Model

for Constituent Sources and Transport
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Figure 3-88
Uranium and Molybdenum Speciation as a Function of pH 

Source: Lee et al. (2011); Lee and Yun (2013)
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Figure 3-89
Distribution of Ions Adjacent to

a Clay Surface
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Figure 3-90
Range of Uranium Kd Values for 

Various Minerals 

Source: EPA, 1999a
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Figure 3-91
Study Area for Environmental Survey

Source: ERM, 2018
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Source: ERM, 2018

Figure 3-92
Vegetation Communities
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Source: ERM, 2018

Figure 3-93
Crucial Mule Deer Habitat
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Figure 3-94
Crucial Cougar Habitat
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Source: ERM, 2018

Figure 3-95
Crucial Elk Habitat
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Source: ERM, 2018

Figure 3-96
Meriam’s Turkey Range and Game Units
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Figure 3-97
Class A Pan Evaporation at Laguna, New Mexico 1914-2005

Source: WRCC, 2019
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Figure 3-98
Daytime Wind Rose
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Figure 3-99
Nighttime Wind Rose
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Figure 3-100
Cultural Survey Areas


