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11.9 m (39 ft) 

Not To Scale Figure 3 

HRES-19 Well 
As-Built Diagram 

 ADWR No. 55-914789 

Completion Date 

11/8/2012 

Job No. 313001 

Notes:  LCS = Low Carbon Steel 

    O.D.= Outside Diameter 

     I.D. = Inside Diameter 

16-inch LCS Surface Casing 

(0.25-inch wall thickness) 

20-inch Surface Borehole 

Neat Cement Grout Seal 

Neat Cement 

J-55, LT&C R-1 Slotted Well Screen: O.D.= 

8.625-inches, I.D.= 8.0-inches (0.030-inch 

slot size, 0.304-inch wall thickness) 

Formation Stabilizer (Tacna  3/8”  x ¼”) 

Sump – 21-feet J-55 Blank Casing: O.D.= 

8.625-inches, I.D.= 8.0-inches (0.312-inch 

wall thickness) 

Nominal 15-inch Borehole 

Casing Centralizers 

J-55,LT&C R-1 Blank Casing: O.D.= 8.625-

inches, I.D.= 8.0-inches (0.312-inch wall 

thickness) 

TD = 291.4 m (956 ft) 

Static Water Level 

119 m (390 ft) 

LCS Bottom Cap (0.375-inch wall thickness) 

285.6 m (937 ft) 

272.5 m (894 ft) 

Average Annular Space= 3.063-inches 

Bentonite Seal 

10x20 Silica Sand 

10x20 Silica Sand 

280.4 m (920 ft) 
276.8 m (908 ft) 

268.2 m (880 ft) 

231.6 m (760 ft) 

J-55 Blank Casing: O.D.= 8.625-inches, I.D.= 

8.0-inches (0.312-inch wall thickness) 

Bentonite Seal 

10x20 Silica Sand 

228.9 m (751 ft) 

227.4 m (746 ft) 

221.9 m (728 ft) 

224.3 m (736 ft) 

218.8 m (718 ft) 

103.6 m (340 ft) 

91.4 m (300 ft) 

89.9 m (295 ft) 

88.4 m (290 ft) 

0.6 m (2 ft) Stick-Up 

Formation Stabilizer (Tacna  3/8”  x ¼”) 

Formation Stabilizer (Tacna  3/8”  x ¼”) 

Bentonite Seal 

Bentonite Seal 

HRES-19 
ADWR No. 55-914789 
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*Notes:
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SWL = Static Water Level
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119 m
(11/4/12)

Apache Leap Vitrophyre/Basal
Tuff (Talv/Talbt)
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General
Geology Well Design

Figure 4
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11.9 m (39 ft) 

Not To Scale 
Figure 5 

HRES-20 Well 
As-Built Diagram 

 ADWR No. 55-914789 

Completion Date 

12/7/2012 

Job No. 313001 

Notes:  LCS = Low Carbon Steel 

    O.D.= Outside Diameter 

     I.D. = Inside Diameter 

16-inch LCS Surface Casing 

(0.25-inch wall thickness) 

20-inch Surface Borehole 

Neat Cement Seal 

Cement Slurry (2.5% Bentonite Gel) 

J-55, LT&C R-1 Slotted Well Screen: O.D.= 

8.625-inches, I.D.= 8.0-inches (0.030-inch 

slot size, 0.304-inch wall thickness) 

Formation Stabilizer (Tacna  3/8”  x ¼”) 

Sump – 21-feet J-55 Blank Casing: O.D.= 

8.625-inches, I.D.= 8.0-inches (0.312-inch 

wall thickness) 

Nominal 15-inch Borehole 

Casing Centralizers (every 30 m) 

J-55,LT&C R-1 Blank Casing: O.D.= 8.625-

inches, I.D.= 8.0-inches (0.312-inch wall 

thickness) 

TD = 322.2 m (1057 ft) 

Static Water Level 

195.5 m (641 ft) 

LCS Bottom Cap (0.375-inch wall thickness) 315.7 m (1035 ft) 

Average Annular Space= 3.063-inches 

Bentonite Seal 

10x20 Silica Sand 

182.1 m (597 ft) 

177.2 m (581 ft) 

175.9 m (577 ft) 

174.5 m (572 ft) 

0.6 m (2 ft) Stick-Up 

Formation Stabilizer (Tacna  3/8”  x ¼”) 

HRES-20 
ADWR No. 55-914790 

10.7 m (35 ft) 
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SCHEMATIC DIAGRAM OF WELL CONSTRUCTION
HRES-21

FIGURE A-24
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VERSION: 23Oct2015

NORTHING: 832967.78 EASTING: 967381.391
CADASTRAL: (D-02-13)05acc STATE WELL NO: 55-916689
DATUM: U.S. State Plane (NAD83NA2011)
LAND SURFACE ELEVATION : 4107.38 FEET, AMSL
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FIGURE A-1.  WATER LEVEL HYDROGRAPH FOR CORRAL WELL AND MIDDLE WELL

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\Shallow Alluvium Wells\MiddleCorralCombo_ft.grf
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FIGURE A-2.  WATER LEVEL HYDROGRAPH FOR HACKBERRY WINDMILL WELL
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EXPLANATION

Land Surface Elevation:  4167.8 feet above mean sea level
FORMATION(S):  Apache Leap Tuff

A-06 Pressure Transducer Measurements
A-06 Manual Measurements
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FIGURE A-3.  WATER LEVEL HYDROGRAPH FOR MONITORING WELL A-06
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FIGURE A-4.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-02

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-2_ft_EventLines.grf
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FIGURE A-5.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-03
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FIGURE A-6.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-04

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-4_ft_EventLines.grf
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FIGURE A-7.  TOTAL HYDRAULIC HEAD HYDROGRAPH FOR GROUTED PIEZOMETERS
DHRES-01_772 AND DHRES-01_973, AND WATER LEVEL FOR WELL HRES-04
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FIGURE A-8.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-05

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-5_ft.grf
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FIGURE A-9.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-06
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FIGURE A-10.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-07

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-7_ft.grf
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FIGURE A-11.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-08

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-8_S&D_ft.grf
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FIGURE A-12.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-08, AND HYDROGRAPH
OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETER DHRES-06_1152
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FIGURE A-13.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-09
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FIGURE A-14.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-09, AND HYDROGRAPH
OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOEMETER DHRESD-07_920
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FIGURE A-15.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-10

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-10_ftREV.grf
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FIGURE A-16.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-11

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-11_ft.grf



105

100

95

90

85

80

75

70

D
EP

TH
 T

O
 W

AT
ER

 L
EV

EL
, I

N
 F

EE
T 

BE
LO

W
 L

AN
D

 S
U

R
FA

C
E

4,060

4,065

4,070

4,075

4,080

4,085

4,090

4,095

4,100
W

AT
E

R
 L

EV
EL

 E
LE

VA
TI

O
N

, I
N

 F
EE

T 
AB

O
VE

 M
EA

N
 S

EA
 L

EV
EL

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
YEAR

EXPLANATION

Land Surface Elevation:  4168.6 feet above mean sea level (msl)
FORMATION(S):  Apache Leap Tuff
Perforated Interval:  4090.6 - 2180.6 feet amsl

HRES-12 Pressure Transducer Measurements
HRES-12 Manual Measurements

FIGURE A-17.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-12

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-12_ft.grf
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FIGURE A-18.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-12, AND HYDROGRAPH
OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETERS DHRES-11_967 AND DHRES-11_705
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FIGURE A-19.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-13

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-13_ft.grf
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FIGURE A-20.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-14

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-14_ft.grf
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FIGURE A-21.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-15

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-15_ft.grf
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FIGURE A-22.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-16

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-16_ft.grf
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FIGURE A-23.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-17

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-17_ft.grf
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FIGURE A-24.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-18
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FIGURE A-25.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-19

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-19_ft.grf



670

665

660

655

650

645

640

635

D
EP

TH
 T

O
 W

AT
ER

 L
EV

EL
, I

N
 F

EE
T 

BE
LO

W
 L

AN
D

 S
U

R
FA

C
E

3,640

3,645

3,650

3,655

3,660

3,665

3,670

3,675

3,680
W

AT
E

R
 L

EV
EL

 E
LE

VA
TI

O
N

, I
N

 F
EE

T 
AB

O
VE

 M
EA

N
 S

EA
 L

EV
EL

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
YEAR

FIGURE A-26.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-20

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-20_ft.grf
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FIGURE A-27.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL HRES-21

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\HRES-21_ft.grf
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FIGURE A-28.  WATER LEVEL HYDROGRAPH FOR OAK FLAT WELL

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\Oak_Flat_ft.grf
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FIGURE A-29.  WATER LEVEL HYDROGRAPH FOR WELL MJ-11

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\HRES wells\MJ-11_ft.grf
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FIGURE A-30.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETER
DHRES-02_915, APACHE LEAP TUFF
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FIGURE A-31.  TOTAL HYDRAULIC HEAD HYDROGRAPH FOR GROUTED PIEZOMETER DHRES-08_980
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FIGURE A-32.  TOTAL HYDRAULIC HEAD HYDROGRAPH FOR GROUTED PIEZOMETER
DHRES-14_1071, APACHE LEAP TUFF
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FIGURE B-1a.  HYDROGRAPH OF WATER LEVEL, AND TOTAL HYDRAULIC HEAD FOR
GROUTED PIEZOMETERS AT HYDROLOGIC TEST WELL DHRES-01

DHRES-01
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FIGURE 1.  TOTAL HYDRAULIC HEAD AND GROUNDWATER LEVEL AT
WELL DHRES-01, RESOLUTION PROJECT
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FIGURE B-2b.  HYDROGRAPH OF WATER LEVEL, AND TOTAL HYDRAULIC HEAD FOR
GROUTED PIEZOMETERS AT HYDROLOGIC TEST WELL DHRES-02

DHRES-02
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FIGURE 2.  TOTAL HYDRAULIC HEAD AND GROUNDWATER LEVEL AT
WELL DHRES-02, RESOLUTION PROJECT
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FIGURE B-3a.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETERS
AT HYDROLOGIC TEST WELL DHRES-03

DHRES-03
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FIGURE B-3b.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETERS
DHRES-03_782 AND 729 AT HYDROLOGIC TEST WELL DHRES-03

DHRES-03
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FIGURE B-3c.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETERS
DHRES-03_539 AND 335 AT HYDROLOGIC TEST WELL DHRES-03

DHRES-03
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FIGURE B-6a.  HYDROGRAPH OF WATER LEVEL, AND TOTAL HYDRAULIC HEAD FOR
GROUTED PIEZOMETERS AT HYDROLOGIC TEST WELL DHRES-06
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FIGURE B-6b.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETER
DHRES-06_1152

DHRES-06_1152



3,760

3,770

3,780

3,790

3,800

3,810

3,820

3,830

3,840

3,850

3,860

3,870

3,880
TO

TA
L 

H
YD

R
AU

LI
C

 H
EA

D
, I

N
 F

EE
T 

AB
O

VE
 M

EA
N

 S
EA

 L
EV

EL

2008 2009 2010 2011 2012 2013 2014 2015 2016
YEAR

EXPLANATION

Land Surface Elevation - DHRES-06: 4045.57 feet above mean sea level
FORMATION(S):  Whitetail Conglomerate (Tw)

Total Head at DHRES-06_1022 in Tw3 sub-unit
Total Head at DHRES-06_994 in Tw3 sub-unit

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\DHRES wells\DHRES-06\DHRES-06_1022_994_Tw3.grf

FIGURE B-6c.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETERS
DHRES-06_1022 and DHRES-06_994, WHITETAIL CONGLOMERATE
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FIGURE B-6d.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETER
DHRES-06_928, WHITETAIL CONGLOMERATE

DHRES-06_928



3,180

3,190

3,200

3,210

3,220

3,230

3,240

3,250

3,260

3,270

3,280

3,290

3,300
W

AT
E

R
 L

EV
EL

 E
LE

VA
TI

O
N

, I
N

 F
EE

T 
AB

O
VE

 M
EA

N
 S

EA
 L

EV
EL

2008 2009 2010 2011 2012 2013 2014 2015 2016
YEAR

EXPLANATION

Land Surface Elevation: 4045.57 feet amsl
FORMATION(S): Pz (Pnaco, Me, Dm, Cb)
PERFORATIONS/OPEN ANNULUS: 2784 to 1155 feet amsl

DHRES-06 water level - composite Pz
DHRES-06 Manual Measurements

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\DHRES wells\DHRES-06\DHRES-06_WL.grf
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FIGURE 4.  TOTAL HYDRAULIC HEAD AND GROUNDWATER LEVEL AT
WELL DHRES-06, RESOLUTION PROJECT
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FIGURE B-7a.  HYDROGRAPH OF WATER LEVEL, AND TOTAL HYDRAULIC HEAD FOR
GROUTED PIEZOMETERS AT HYDROLOGIC TEST WELL DHRES-07
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FIGURE 5.  TOTAL HYDRAULIC HEAD AND GROUNDWATER LEVEL AT
WELL DHRES-07, RESOLUTION PROJECT
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FIGURE B-8a.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETERS
AT HYDROLOGIC TEST WELL DHRES-08
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FIGURE B-9a.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL DHRES-09
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FIGURE B-11a.  HYDROGRAPH OF WATER LEVEL, AND TOTAL HYDRAULIC HEAD FOR
GROUTED PIEZOMETERS AT HYDROLOGIC TEST WELL DHRES-11
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FIGURE B-11b.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETERS
DHRES-11_967 AND DHRES-11_705
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FIGURE B-11c.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETERS
DHRES-11_565, 457, 320, AND 214 AT HYDROLOGIC TEST WELL DHRES-11
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FIGURE B-11d.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL DHRES-11
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FIGURE B-12a.  WATER LEVEL HYDROGRAPH, AND TOTAL HYDRAULIC HEAD FOR
GROUTED PIEZOMETERS AT HYDROLOGIC TEST WELL DHRES-13
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FIGURE B-12b.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL DHRES-13

DHRES-13
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FIGURE B-13a.  WATER LEVEL HYDROGRAPH, AND TOTAL HYDRAULIC HEAD FOR
GROUTED PIEZOMETERS AT HYDROLOGIC TEST WELL DHRES-14
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DHRES-14_1214

FIGURE B-13b.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETER
DHRES-14_1214
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FIGURE B-13c.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETERS
AT HYDROLOGIC TEST WELL DHRES-14
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FIGURE B-13d.  WATER LEVEL HYDROGRAPH FOR HYDROLOGIC TEST WELL DHRES-14

DHRES-14
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FIGURE B-15b.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETERS
AT HYDROLOGIC TEST WELL DHRES-15
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FIGURE B-15a.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETERS,
UPPER BOREHOLE, DHRES-16
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FIGURE B-15d.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETER
DHRES-16_-157, LOWER BOREHOLE AT DHRES-16
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FIGURE B-15d.  HYDROGRAPH OF TOTAL HYDRAULIC HEAD FOR GROUTED PIEZOMETER
DHRES-16_-387, LOWER BOREHOLE AT DHRES-16
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Gila Conglomerate - GM: Silty gravel w/sand; Brown; Gravel, fine, angular, highly variable lithology (as above); Sand, well-graded; Fines,
predominantly silt.

Gila Conglomerate - GP: Poorly-graded gravel w/sand; Brown; Gravel, highly variable lithology; Sand, well-graded; Fines, silt and clay.

Gila Conglomerate - GM: Silty gravel with sand; Brown; Gravel, fine, angular; Sand, well-graded;  Fines, silt, some clay.

Gila Conglomerate - SM: Silty sand with gravel;  Brown; Gravel, fine, predominantly angular, highly variable lithology; Sand, well-graded; Fines,
silt, some clay.

Gila Conglomerate - Poorly-graded gravel; Brown; Gravel, fine and predominantly angular (likely broken up cobbles and boulders);  Sand, well-
graded; Fines, predominantly silt.

Gila Conglomerate - GM: Silty gravel with sand; Brown; Gravel, fine, angular, highly variable lithology; Sand, well-graded; Fines, predominantly
silt.

Gila Conglomerate - Poorly-graded gravel; Brown; Gravel, poorly-graded, fine, angular, predominantly limestone; Sand, well-graded;  Fines,
approximately 70% silt and 30% fines.

Gila Conglomerate - SM: Silty sand with gravel; Brown; Gravel, fine and predominantly angular; Sand, well-graded; Fines, silt and clay.

Gila Conglomerate - Poorly-graded gravel with silt and sand; Brown; Gravel, poorly-graded, fine, angular, highly variable lithology;  Sand, well-
graded;  Fines, approximately 70% silt and 30% clay.

Gila Conglomerate - SM: Silty sand with Gravel; Brown; Gravel, poorly-graded, fine, angular, highly variable lithology; Sand, well-graded;
Fines,silt, some clay.

CPollock
Typewritten Text
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BORING LOG
Project Number: ---'3"'S"'0"'0"'.0,,5"-- _

MCC 11DIXISoil BOnDI!: Monitorinl:! Well BorinwWeli Number: - Sheet of

Boring Location: S346S4.69(Northing) 9461S5.00(Easting) Elevation and Datum: 2765.9 msl

Drilling Contractor: Stewart Brothers Driller: Date Started: S/26/97 Date Finished: S/26/97

Gardner-Denver lSW 97/S"
Completed

90.0
Water Depth:

Drilling Equipment Borehole Diameter: Depth: (feet) (feet) dry

Sampling Method: California Method D Shelby Tube D Split Spoon D WELL CONSlRUCTJON

Air Rotary Air
Type and Diameter

N/ADrilling Method: Drilling Fluid: orWell Casing:

Backfill Material: Drill cuttings, Slot Size: N/A IFilter Material: N/A

IChecked By:
Development Method: N/A

Logged By: Mike Bostic

Gnlphic Log
~ ~

~ 0
~ " •f- , ;Z ..

0 ~
0

'0 Description U .!! .!! i: '0 Remarkst 0. 0. .!l •<r.
~ e e 0 '" ~

u :€ " '"0 • • •on
'" on '" '"::J ...J

lJ
PPM

- ALLUVIUM -
- Fine to coarse grained sand and gravel with abundant -hnuartzite.- GILA CONGLOMERATE -
-

Unit is grey-red and weakly cemented in a coarse -
10- grained sandy matrix. Clasts are composed primarily of -

- dacite with lesser amounts limestone and quartzite. -
- - ci- -
- - oG

20- -
- - 0'

- - 0
-

&-=
oG

,
-

30- 0··
- - ':.0, '- -
- - oG- -

40- ~ - 0

- - 0,
- -

oG- -
- -

~50-
GILA CONGLOMERAIE as above with very few- -

- clasts «5%) in a red sandy matrix. - o,G
- -
- - '0

60- - ,0,:

- - 'G- -
- - 0- - ,:.0 "

70-
MUDSTONE ~-
Unit is brownish red, dense, and very fine grained

- =
- .,.
- - . ~- '-

80- - ~

- - ~
- - ~
- - ~- - ~90-

Drilling terminated at 90 feet. Water table was
not encountered. The hole was backfIlled with
cunings and abandoned.

BROWN AND CALDWELL
Phoenix., Arizona

Project Name: BHP Superior

•
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Project Number -'3,,8,,0"'0"'.0"'5"--- _

MCC 1

BORING LOG

oSoil Borin2 Monitoring Well Boring/Well Number: . Sheet of

Boring Location: 331809.82N(Lat) 1110653.44W(Long) - Elevation and Datum· 2964.0 msl

Drilling Contractor: Boyles Brothers IDriller: Date Started: 3/23/95 IDate Finished: 3/27/95

I Borehole Diameter: 7.5"
Completed

483.0
IWater Depth:

153.2Drilling Equipment: Schramm Depth: (feet) (feet)

Sampling Method: California Method U ShelbyTube 0 Split Spoon 0 WELL CONSTRUCTION

Air Rotary 1 Drilling Fluid: Air
Type and Diameter

4-inch Low Carhon SteelDrilling Method" of Well Casing:

Backfill Material: Type 5 Cement Grout Slot Size: 0.02" IFilter Material" 10-20 CSSI

Jim Clarke
I Development Method: Pump and Surge

Logged By: IChecked By

Graphic Log
~ v.

0;

" " E g;,

'"
~ " z

" cc 0 0 00 '0
~ ~

Description U Q. Q. c Remarks

" •E. ~ E E "0 0

~
U c • • :s " IX

~ "' cr. cr.

PPM
FILL MATERIAL

~- Composed of cobbles, boulders and gravels
GILA CONGLOMERATE ~

~
- Strongly cemented, dense, dry, with clasts composed of

- < D
~schist, granite, metavolcanics and limestone.

0
~- - ()
~

20- - oD ~
~
~ I

- - 0

~()

- - oD ~
~- - 0
~

ko () ~40- - oD ~
~ I- - 0\

~
I

()
- - ~oD ~
- -

0
-

ko ()
60- -

oDty;
-

Local increase in sand at 65 feel bls ~0

- - to () ~oD ~
- - ~0 ~

80- - r 0

- - ' D
0

- - "ko v

- - oD l%

0
100- - () 4-inch low carbon steel ca<;ing from 0 to 443

- feel bls
- - 'D
- - 0

~0
~

BROWN AND CALDWELL
Phoenix, Arizona

Project Name: BOP Superior

•



BROWN AND CALDWELL
Phoenix, Arizona BORING LOG

42

Project Number --"3"'8"'0"'0"'.0"'5'-- _

MCC 1o
Project Name: BHP Superior

Soil Borin Monitoring \Vel1 Borin U\\'ell Nwnber: . Sheet of
Graphic Log

~ . c;; ~ " •
'"

~ , Z '"
~

c- c
" -" 'E

~ ri Description '-' "Eo RemarksQ.

"
0

"C. ~ E E C
~ "" '-' c 0 0 -5 '"c:: ~ iii v: v: :J-

PPM
-

~
120- - 0 r;,

0- - 0
- - 0 r;,

~
- ~ l\First water encountered durim;. drillinl2 at 135 feet bls ,.-- 0 ~

GILA CONGLOMERAIE
~ ~r8140- Gray-brov.ll, damp, very dense, gravelly sand. Rock - o.y

~composed of 70% sand and 30% gravel.
rp,". ~ ~GILA CONGLOMERAIE-

Gray-brown, slightly damp, well cemented, Vety dense, [ ~

- sandy gravel. Rock composed of 70% gravel and 30% _ 0 ~.\sand, 0
Measured Groundwater Level (July, 1998) - 154.15'. or;, ~- -

160- - 0

0
- - 0 r;,
-

GILA CONGLOMERATE as above with an increase in

- sand (60% sand, 40% gravel). Cunings are still slightly - oDdamp with no indication of water ~I>:
180- Increase in gravel content (90% graveL 10% sand). - ~

~or;" i$
~-

Rock contains 40-50% sand with linle to no moisture. -= ~
- i\%i ~

Rock contains 60-70% sand with no indication of . ~
\vater or;, ~- -

00- - 0 ~0 ~
r;, i$

- - 0

,~
0 ~,

~- -
0 ~

- i$
Rock contains 50% sand. ~

20- - , r;,~
~

0- - 0

- - , D
- - 0

(j "f%: 4-inch low carbon steel casing from 0 to 443

40- - :§~
feet bls

- - g8~,
- - : §
- - g8~

~
i

.J
60-

Rock appears dry and is dominated by very fine sand C "i.:..:: : ~
and silt reaching 80%, angular rock fragments reaching .; ,,\, « ~



BROWN AND CALDWELL
PhoeniX. Arizona BORING LOG

3

Project Number: -"3-"8-"0-"0:.:.0:.:5'- _

MCC 1!XIo
Project Name: BOP Superior

Soil Borin Monitoring Well BorinE! f\.\'ell Number: - Sheet of

Graphic Log

" ,
~ c"
~ " t\

'"
~

-5
z,
" " ~

c
'c Description '5 Remarks~ "- "- 0

""- <r. ~ E E
~

"0 "" U 0 " " .. '"C ~ i:i <r. <Il

PPM
20%. .~

f$"-
Rock contains significant small, well rounded pebbles .~ ~

- grading to no pebbles at 300 feet with 80% fine sand - P&and silt with 20% angular rock fragments.

0
~80- - octi) ~

P& ~- ~

~
0 ~- - 0<6) ~

~- - P& ~,
~ ~00- - 0

0<6) ~
~- - P& ~

~-
Interbedded sandy interval at 310 feel bls 0 Biocfu

- - P& ~
20- - o . ~

0<6) ~
- - :?<PJ) f8
- ,J

Interbedded sandy interval al 330 feel hIs. 0

- - ocfu

"40- - P&
~o . .

~- - ocfu .

~e;j
~

-
Rock contains very fractured/angular clasts with
35·45% sand

~.-
GILA CONGLOMERATE as above with a decrease in

~60-
sand fraction. IDr\~
Unit is very sandy (-90%) and dry. e

- 6. . f8
Significant increase in rock fragments (approximately

~I
~I'<

-
60%) with a dry. sandy manix.

~. ~
Same as above except small rock fragments. -

- L.Lfr .
lncrease in rock fragments (80%). Appears dry with a ~ 't.) ,

'-
80-

steady decrease in the sand fraction

~. ~- Increase in sand content with no increase in moisture.

~-
Increase in sand fraction (fine to medium grained. ~f" .

~-80%). slight moisture content.

~~-
Slight moisture, sand content -25%, rounded pebbles 8
with fractured rocks observed.

- Rock fragments greatly reduced to -5%. very fine sand

~00-
and silt observed with slight moisture content.

Rock fragments and rounded pebbles comprise -60~'o

-
oftiJc rock sand and silt. slight moisture detected .

~Increase in sand fraction to -70% with shght moisture

~-
Rounded small pebbles with some rock fragments.
slightly darker coloI', sand and silt content -60%. slight ~ooql\C

•

•



BROWN AND CALDWELL
Phoenix. Arizona BORING LOG

of 44Sheet

Remarks

4-inch PVC casing from 443 to 453 feet bls

Total depth hole at 500 feet bls

Total cased depth ::0 483 feet his

4-inch diameter slotted PVC screen (0.02" slot
size) from 453 10 483 feet bls

Bentonite seal from 400 to 450 feet hIs

Specified 10-20 Mesh sand filler pack from
450 to 483 feet bls

Project Number: ---"3"8,,0,,0,,.0,,5'- _

MCC-1

-

-

PPM

Graphic Log

-

-

Boring/\\Iell Number:

Description

GILA CONGLOMERAIE as above with increased silt
but no sand.
Unit comprised of 80% silt and clay with rock
fragments and small sub-angular pebbles. Decrease in _
water content. {

GILA CONGLOMERAIE as above with an increase in
water content.

GILA CONGLOMERAIE as above with a decrease in
water content and slightly more sand.

moisture.

GILA CONGLOMERAIE as above with well rounded
to sub rounded pebbles.
GILA CONGLOMERATE as above with an increase in
moisture content clay/silt coatings on chips, and
comnrised of 80% chins and sub-rounded nebbles ~
Moist with-an increase in sand to - 70%.

GILA CONGLOMERATE as above with slightly less
sand.

Unit is saturated, contains very clean, 5ubangular 10
subrounded gravel and rock fragments with little to
none sand or silt.

Increase in pebble content, silt and fine sands reach
50-60%, rock coated with fines.

GILA CONGLOMERAIE as above with an increase in
r.nebble and rock fraQment fraction. ~

Unit is moist and compnsed predominantly of silt and
clay (80%). pebbles and rock fragments {I 5%). and r--

I\sand (] -5%): I

"Co
,; ,:::
S
t a
" '-'::l

""
20-

-

-

-

40-

-

-

-

60-

-

-

-

80-

Project Name: HHP Superior

Soil Borin 0 Monitoring Well

•



BORING LOG

Sheet 1 of 2

BROWN AND CALDWELL
Phoenix. Arizona

Project Name BUP SU']erior

Soil Boring 0 Monitoring Nell !Xl Boring/\Vell Number:

Project Number: -"3"'8"'0"'0."'0"'5'--- _

MCC-2

Boeing Locat;on· 331741.85N(Lat) 11l0640.75W(Long)

Drilling Contractor: Boyles Brothers IDriller:

Elevation and Datum" 2851.3 msl

Date Started: 3/31/95 IDate Finished: 4/1195
I

Drilling Equipment" Schramm IBorehole Diameter: 7.5"
Completed IWater Depth:
Depth: (feet) 225.0 (feet)· 59.0

Sampling Method: California Method [J Shelby Tube 0 Split Spoon 0 WELL CONSTRUCTION

Drilling Method: Air Rotar)' !Drilling Fluid: Air
Type and Diameter
of Well Casing 4" LCS(0-123), 4" PVC(123-133

Backfill Material: Type 5 Cement Grout

Logged By Jim Clarke IChecked By:

Slot Size: 0.02" IFilter Material: 10-20 CSSI
Development Method: Pump and Surge

Graphic Log

"c-
o "<2 f-

'c
E <r.
0 u:::: ~

Description Remarks

-

-
Bentonite seal from I00 to 128 feet

4" low carbon steel casing from 0 to 123 feet

Type 5 cement grout seal from 0 to 100 feet
PPM

o t
o

, G
o

,0

cD

=, ~

o t

,0

'G

-

-

-

-

-

-

-

Unit is moderately sorted. dry to slightly damp, and
omnrised of sand /65% \ 'and pravei 05%)

Unit is brown. mOiSt. dense, and comprised of vel'}' fine
to fine grained sand (70%). silt and clay (25%). with
lesser gravel (5%).

Unit contains gravel (70%). sand (30%), and is dry to
slightly damp with an increase in soil moisture at 55
feet

GILA CONGLOMERATE r
Unit is brown. moist. vel'}' dense, poorly graded. and -
comprised of fine to medium grained sand (60%). low

lasticit\· cla\'140%), and -10% lnavel at 95 feel. -
First water encountered during drilling at 100 feet.

PEDIMENT/ALLUVIUM r--=
Silty and gravelly s~d, bro'~'~~gray, damp, comprised _
Iof coarse sand (70%1. e:raveII15%'), silt ("15%t

MUDSTONE LENSE
Unit is brown. moist. vcr\' hard. cemented. and
comprised ofiow plasticity silty clay (80%), and sand r--
200~\ .

-

Unit is poorly to moderately sorted, moderately to ,---
strongly cemented, dry, and comprised of gravel (70%)
land sand f)O%)

Unit is brown. moist. very hard. low plasticity. and
comprised of silty and clay (60%). fine to medium _
lp"rained sand (35%), and lesser "ravel 15%\.

GILA CONGLOMERATE
Unit comprised of gravelly sand (70% fine to coarse
sand. 30% gravel). tan, dry, poorly to moderately
sorted. angular to subangular grains, strongly cemented. -
Clasts composed primarily of limestone, quartzite, and

\metavolcanics. r--
Unit is strongly cemented, comprised of sand (80%),

'low nlasticitv cia\' l5%). and pravel (J5~/G). ~
Unit is strongly 10 moderately cemented, poorly sorted.
dry.....'ithan increase in gravel content (40%) and little r-
to none Silt or cia\' I -

-

-

-

20-

-

-

-

40-

-

-

-,-,
60-

-
-

-

-

80-

-

-

-

100-
,

-

-

• -

120-



BROWN AND CALDWELL
Phoenix. Arizona BORING LOG

22

Project Number: -"3"'8"'0"'0",0,,5'---- _

MCC 2o
Project Name' BHP Superior

Soil Borin Monitoring \Vell Borinll !Well Number: - Sheet of

Graphic Log
uc. ~ C

""
>. = ..

'"
~ § Z '"~ =
~ Description U 0 0 '" '5 RemarksE. "E. "E. .E u "~ E E = 0

::! u
~ " " :3 ;;: '"" or. or.-

~
PPM

~

- - , D 4" PVC casing from 123 to 133 feet

- - 0

0 ~140- - , D

i- -
0

- - 0
0

, CJ ,....,
- ~ E3 4" sloned PVC screen (0.02" slot size) from

Unit is brown, moist very hard. and comprised of low ~ 133 to 183 feet-
plasticily clay.(65%), very fine 10 medium grained sand~ -;--if-

~

160-
~

[\(35%t and cemented nodules
;.-..-;

5
- Unit is brown. moist very hard, and comprised of very - , D t-:

fine to medium grained sand (60%). and silt and clay -
~

-
(40%) - 0 B

0 I-'
~

- - '"CO
~,
R
~

180- -
0 B
0 H Total cased depth"" 183 feet...

-
MUDSTONE ~

- Unit is red-brown. moist low to moderate plasticil)'. - ~and composed of silty c1a~
~

- -
~ 10-20 Mesh Colorado Silica sand pack from

00- ~ 128 to 220 feet
Cemented cla)' nodules at 200 feet. ~

- - ~

- - ~
~

- - ~
~

~20- - ~
§

- = SlOpped drilling at 2.25 feet

~

e,

•



BORING LOG

Sbeet 1 of 1

BROWN AND CALDWELL
Phoenix, Arizona

Project Name: BHP Superior

Soil Boring 0 Monitoring Well !Xl Boring/Well Number:

Project Number: -"3"'8"'0"'0:::.0"'5'- _

MCC-3A

Boring Local;on: 331740.23N(Lat) 1110619.18W(Long) Elevation and Datum: 2798.2 msl

Drilling Contractor: Boyles Brothers

Drilling Equipment: Schramm

iDriller:

IBorehole Diameter: 7.5"

Date Staned:

Completed
Depth: (feet)

3/20/95 Date Finished: 3/21/95
Water Depth:

93.0 (feet) 10.4

Sampling Method: California Method 0 Shelby Tube n Split Spoon 0 WELL CONSTRUCTION

Backfill Material: Type 5 Cement Grout

Drilling Method: Air Rotary

Logged By Jim Clarke

IDrilling Fluid: Air

I Checked By·

Type and Diameter
of Well Casing: 4" LCS(0-25), 4" PVC(25-35)

Slot Size: 0.02" IFilter Material: 10-20 CSSI
Development Method: Pump and Surge

Graphic Log

Description

~ cc •, Z '"@ cc
~ -" 'i5u RemarksC- o. c

" "~ E E "E ~

0 " " :§ .. '"E5 C/O C/O
-'

•

-
-

-.
-

10-">
-
-
-
-

20-
-
-
..,
-

30-
-
-
-
-

40-
-
-
-
-

;0-
-
-
-
-

60-
-
-
-
-

70-
-
-
-
-

80-
-
-
-
-

90-
-

F1LLffAILINGS
Silty and clayey sand, gray-brown, wet 60% sand, 40%
fines, non cemented.

Measured Groundwater Level (July, 1998) 26.84 feet
bls.

ALLUVIUM

First water encountered during drilling at 28 feet bls.

GILA CONGLOMERATE
Unit is competent and contains rounded clasts of
limestone in a sandy. silty. clay matrix.

MUDSTONE/CLA Y

GILA CONGLOMERATE
Unit is competent and contains rounded clasts of
limestone in a sandy. silty. clay matri.'\.

MUDSTONE/CLA Y

GILA CONGLOMERATE
Unit is competent and contains rounded clasts of
limestone in a sandy. silty. clay matrix

-=-
-
-
-
-
-
-=-
-

-=-
-
-

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-

PPM
Type 5 cement grout seal from 0 to 28 feel

4" low carbon steel casing from 0 to 25 feel

Bentonite seal from 28 to 32 feet

4" PVC casing from 25 to 35 feet

4" Schedule 80 PVC screen (0.02" SIOI size)
from 35 to 85 feet

10·20 Mesh Colorado Silica sand pack from
32 to 91 feet

Total cased depth = 85 feet

Stopped drilling at91 feet
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Project Number: --=3,,8,,0,,0"'.0,,5'-- _

MCC-3CBgJWl1N b

BORING LOG
BROWN AND CALDWELL

Phoenix, Arizona

Project Name: BHP Superior

51 B 0 M W 11 IXIm onng omtonog e onn e urn er" eel 0

Graphic Log
0

"c- o" ~ c •
<2 ;-

" Z ""0 ~ c
" -" "" '5

~ Description :.; C- o Remarks.z c- o •'E. ~ E E C "0 :.; 0 • • :3 " '"CO '!: a; en en-
PPM

- predo_minantly of dacite, basalt, quartzite, and - 'D~ ~. ~
gel from 437 to 487 feet

- limestone.
-:: lJ; ~

- - °O~ ~ ~
80- - 'D:<~~-:: - °O~C

.~- -:: oD:< 20-40 Mesh sand pack from 487 to 492 feet

- -
o~~-00- -

- - oD:<
-:: GILA CONGLOMERATE as previously described.

-
0c;~ a 10-20 Mesh Colorado Silica sand pack from- 'D' 492 to 590 feel

-20- -:: o D< P
- - ~s: ~

i=:
- - 'D:< S 59/16" Schedule 80 PVC screen (0.02" slot
- - 00 5=

.~
size) from 49910 579 feet

-40- - 'D:(- - o D
- - oG~- - ~

1560- - °O~C ~
- - oD:( t=l

- - 00 5= !- -
. 1580- - oD:( Total cased depth"" 579 feet

o ~5=- -
~o- Stopped drilling at 590 feel

-

,

, ,

,

:

•



BROWN AND CALDWELL
Phoenix. Arizona BORING LOG

f 11

PrOject Number ---"3-"8-"0-"0".0,,5'- _

MCC-4IV.8

Project Name BHP Superior

SIB 0 M W II IXI01 onnl! omtonng 'e onng! 'ell Number: Sheet 0

Boring Location: 331713.99N(Lat) 1110700.67W(Long) Elevation and Datum: 2674.0 msl

Drilling Contractor: Boyles Brothers Driller: Date Started: 3/21/95 Date Finished' 3/23/95

Schramm
Completed

255.0
Water Depth:

63.5Drilling Equipment Borehole Diameter: 7.5" Depth: (feet) (feet)

-
Shelby Tube 0 0 WELL CONSTRUCTION

Sampling Method' California Method LJ Split Spoon

IDrilling Fluid:
Type and Diameter

Drilling Method: Air Rotary Air of Well Casing: r- 4" Low Carhon Steel. I
Backfill Material: Type 5 Cement Grout Slot Size: 0.02" IFilter Material: 10-20 CSSI,

Development Method: Pump and Surge
Jim Clarke

I
Logged By: !Checked By:

Graphic Log

S ~ " c¢ c ",,: , Z ""0
,., 0- Description U -" " "" ~ RemarksE. ~ Co C- o

" "~ E E C

" "" U -" " " :3 '"Co :!': CO "- en
~

PPM
SILTY CLAY Type 5 cement grout seal from 0 to 192 feet

- Tan, damp, firm, moderate plasticity, non·cemented. -

- SANDY SILT r ~.
Grav-brown. damn and dense. ~

~.

~
- MUDSTONE - ~~.

-
BrO\m, very moist firm, moderate plasticity. weakly

,--cemented. with cia\' nodules at a denth of 22 feet.
MUDSTONE ~

50- Tan-brown, moist very hard, moderate plasticity, with - ~
clay nodules weakly to moderately cemented. ~.., ~Measured Groundwater Level (July, 1998) 63.15 feet

~bls.- - E===" ~
~ 4" low carbon steel casing from 0 to 200 feet- - ~
~- -
~

100~1 First water encounlered during drilling at 100 feet bls. - ~
= ~- -

~
- -

~ ~
~- - = ~

- ~~ ~
MUDSTONE ~ -

150- Tan·brown. moist very hard, moderate plasticity. with - ~clay nodules weakly to moderately cemented.

- - 1== ~i8
- - ~F==== ~- - ~

~- -
I ~ Bentonite seal from 192 to 197 feet

00- - I
,

~
Ei

- GILA CONGLOMERATE - B 10-20 Mesh Colorado Silica sand pack from
~ 197 to 255 feetUnit contains moist. gravel sized limestone clasts in a .--- f--d- ~

- brown cia\" matrix I"-v-- -~
GILA CONGLOMERATE - 4" Schedule 80 PVC screen (0.02" slol size)

- Unil contains 60% fine grained sand_ 35% moderately - , " f::: from 200 to 250 feetu
plastic clay. 5% fine gravel. Unit is brown. \'ery dense. ~

- nd '"cry moist - 0 :::0
~

GILA CONGLOMERATE ~ ~, ~ '--"'. Total cased depth = 250 feet
Unit contains 65% sand, 25~o silt and clay. and 10% -1-'50- -

"fine p"ra\'el - Stopped drilling at 255 feet
•
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Projer . Number: -=3"'8"'0"'0"'.0,,5'---- _

MCC 5B

BORING LOG

oSoil BorinI'! Monitoring Well Boring/Well Number: .
Sheet of

Boring Location: 331757.14N(Lat) 11l0617.37W(Long) Elevation and Datum: 2962.7 msl

Drilling Contractor· Water Development IDriller: Date Started: 7/28/96 Date Finished: 7/29/96

Dresser T70W IBorehole Diameter: 105/8'
Completed

100.0
Water Depth:

36.5Drilling Equipment: Depth: (feet) (feet)

Sampling Method· California Method 0 Shelby Tube 0 Split Spoon 0 WELL CONSTRUCTION

Air Rotary IDrilling Fluid: Air
Type and Diameter

4.77" ID Scbedule 80 PVCDrilling Method: of Well Casing:

Backfill Material: Type 5 Cement Grout witb 3% bentonite Slot Size~ 0.02" IFilter MateriaL 10-20 CSSI
. I Development Method: BaiUSwab and pump

Logged By Jobn Eliades IChecked By:

Graphic Log
" ."-

";:; ¢ ;; •
'"

, ;z "0 ~ "'0 Description U " " 'i; RemarksE. C/O "Eo "Eo .2 " "~ E E 0 "8 u 0 " " :5 '" '":f i'1i C/O C/O :.J-
PPM

TAILINGS
~

Type 5 cement with 3% bentonite grout seal
- Pale yellow (2.5yr (7/4), silty to clayey tailings material - from 0 to 43 feet
- with slight stiffness. -
- -

- -

~
~10- -
~-

TAILINGS ~- Dark gray (I O)T 4/1) silty tailings material. -
~- - ~- -

~20- -

- - ~
- -

I- - 4.77" ID Schedule 80 PVC casing from 0 to 51

- - feet

30- -
- - '"- -

~.-' Measured Groundwater Level (July. 1998) - 38.51 feet -
- bls -

~,
40- -

- -
- -
- - Fine sand pack from 43 to 49 feet

- - I
50- -

i ~.- - b
~

-, ~

First water encountered during dnlling at 55 feel his.
~
~

- - . t=:i .
j-----'

- - ::::;
H

60- - .~., 10-20 Mesh Colorado Silica sand pack from
- - 59 to 100 feel
- - b I

~- - n
,

t=:
- - - :

~

4.77" ID Schedule 80 PVC screen (0.02" slot-
70- - ~ size) from 51 to 91 feet

- - B
~

~

- ;.......;

BROWN AND CALDWELL
Phoenix. Arizona

Project Name: BHP Superior

•



BROWN AND CALDWELL
Phoenix, Arizona BORING LOG

22

3800.0,5'-- _

MCC 5B
Project Number:BUP Superior

o
Project Name:

Soil Borin Monitoring Well BoringM'ell Number: - Sheet of

Graphic Log
~ " 0;; " '2 :;J,

~
~ Z z

6l 0
'10 Description u " " '0 Remarks

~ '"
0. 0. 0

" "~ E E C "" U ... " " -5
,.

'"c !!' '" '" '" ~-
PPM

- GILA CONGLOMERATE - (,;--
~.- Fine to coarse grained, modereately sorted - ' ~<

conglomerate with clasts composed predominantly of
o~~80- dusky fed (2.5yr 4/5), medium grained dacite. -

I- - '[:,:<
- -

AA=- GILA CONGLOMERATE as above with clasts -
composed predominantly of dark greenish black, oCy'- medium grained igneous intrusives (possibly gabbro or -

fe~ H

90 :-: diorite), dusky red, medium grained dacite, and dark
~

~
~,

Tatal cased depth == 91 feet- \auanziles, '[:,:<
..

GILA CONGLOMERATE with clasts composed-
~redominantlY of dusky red, medium grained dacite. r: AA=- il!:ht llfa . dacite. and limestone.

..: GILA CONGLOMERATE with clasts composed - '[:,:<
100-

predominantly of dusky red. medium grained dacite
~

~D
Stopped drilling at 100 feetand ]joht "fa' dacite.

-

/

,
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Project Number: -"3."8.,,0.,,0,,.0"'5:- _

MCC-6ABglWlIN b

BORING LOG

01 otlng omtonng e onn e urn er: Sheet 0

Boring Location: 3317S6.47N(Lat) 1110703.1SW(Long) Elevation and Datum: 2811.1 msl

Drilling Contractor: Water Development IDriller: Date Started: 7/17/96 Date Finished: 7/24/96

Dresser T70W iBorehole Diameter: 10 5/8'
Completed

223.0
Water Depth:

Drilling Equipment: Depth: (feet) (feet) 23.6

Sampling Method: California Method 0 Shelby Tube U Split Spoon D WELL CONSTRUCTION

Air Rotary I Drilling Fluid:
Type and Diameter

Drilling Method Air of Well Casing: 4.77" 10 Schedule 80 PVC

Backfill Material: Type 5 Cement Grout Slot Size: 0.01. " IFiher Material: 10-20 CSSI

Logged By: John Eliades IChecked By
Development Method: Bail/Swab and pump

Graphic Log
0 •c- o'0 .;;.0., " "

~
~ is z '"~ =0 " '6

'" -l. Description U C. C. ..9 Remarks'"iJ ""- ~ E E = "0 u ..9 " " :€ ~ '"C ~ "'
cr. cr. -'-

PPM
GILA CONGLOMERATE ~

~
Type 5 cement grout seal from 0 10151 feel

Unit is brown (lOyr 4/3), moderately soned, with o(j- medium grained clasts composed predominantly of dark - ~
quartzites, igneous mafics, basalt, limestone, and traces ~, 0

~of schist and dusky red dacite. The unit reacts strongly r ()
with HCl. sUQQestinQ calcareous cementation

- Measured Ground\vater Level (July, 1998) 23.90 feel - 0 (j ~
his. ~

-: 0

~f- First water encountered during drilling at 42 feet bls. ()
~50- - ,(j
~- - 0

~()
- - .~

0 (j ~ 4.77" 10 Schedule 80 PVC casing from 0 to 60

- - ~ feet
0 i$

- - 0
()

, (j
100- -

0

- - () ~
0 (j ~

- .-

0 ~.
- - ()

- - ,(j
~
~

150- - 0

1
~() 20·40 Mesh sand pack from 151 to 155 feet

- - , (j ~

S- - 0
~() Ci

- - ~
10·20 Mesh Colorado Silica sand pack from

, (j
f=::;

155 to 220 feet

- - H
0 ~ 4.77" ID Schedule 80 PVC screen (0.02" slot

() §
UO- - i::::I

size) from 160 to 220 feet

, [) H
- - 6

0 ~,.....
- - , () ;;; Total cased depth == 220 feet

Stopped drilling at 222 feel

BROWN AND CALDWELL
Phoenix, Arizona

Project Name· BHP Superior

SIB D M W II IXl

•

•
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Pmjeci Number: -'3"S,,0"'0"'.0"'5"--- --~---

MCC-6BBglWIIN b

BORING LOG

01 onnl! omtormg e onn e urn er eel 0

Boring Location: 331756.32N(Lat) 1I10703.39W(Long) Elevation and DalUm: 2SII.9 msl

Drilling Contractor: Water Development Driller: Date Staned 7/12196 IDate Finished: 7/17/96
Completed IWater Depth:

IS.ODrilling Equipment: Dresser T70W Borehole Diameter: 10 SIS' Depth: (feet) 605.0 (feet)

Sampling Method: California Method U Shelby Tube 0 Split Spoon 0 WELL CONSTRUCTION

Air Rotary iDrilling Flui~: Air
Type and Diameter

4.77" lD Schedule SO PVCDrilling Method: of Well Casing:

I
10-20 CSSIBackfill Material Type 5 Cement Grout Slot Size: 0.02" !Filter Material:

John Eliades IChecked By:
Development Method: Bail/Swab and pump

Logged By:

Graphic Log

!C ~

0

'"
~ C :b

'"
f- a ;z

@ c
·0 Description '" " 0;; RemarksE- o. "Eo .2 "" •cr. ~ E E c "

'"
U c • " :5 ~ '"~ c: cr. cr.-

PPM
GILA CONGLOMERATE

~
Type 5 cement grout seal from 0 to 487 feel

- Unit is brown (1 Oyr 4/3), moderately soned, with clasts - oD- composed predominantly of dark quartzites and igneous -

-, mafics. The unit reacts strongly with HCI, suggesting ...::: 0 ~
20J calcareous cementation. ;--: pOMeasured Groundwater Level (July, 1998) 18.01 feet - §i

- bls - 'D ~
- - ~- - 0

0 ~40~
First water encountered during drilling at 42 feet bls. ~- - oD ~

K<- -
o. ~- - 0

60- - ~oD ~-: - §i- - 0\ ~- - pO ~
80- - oD ~

- -
- - 0

- - r 0
100- - oD~ 4.77" ID Schedule 80 PVC casing from 0 to

- -
o " 500 feet

- -
cO- -

~120-: - 'D
- - 0 ~- - pO

~- - , D
140- -

- --! 0

- - 0

- - , D ~
160- - .§?- o ,

- -
_ 0 ri<'- -

- - oD
180- -

0

-: - 0,
- -

D0

- - v:

BROWN AND CALDWELL
Phoenix. Arizona

Project Name: BHP Superior

SIB 0 M W II IXI
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Project Number -"3"'8"'0"'0".0,,5'- _

MCC 6B

BORING LOG

IXlo

BROWN AND CALDWELL
Phoenix. Arizona

Project Name: BUP Superior

Soil Borin Monitoring Well Borin ifWell Number: - Sheet of
Graphic Log

" ~Co.
0" ," E gj,

~
~ " Z

~
0c 0 "-a '0 Description u c- C- o 'i; Remarks

C/o "" •~ E E C :< "" U c • • -5 '"c :Q "' C/o C/o :J-
PPM

GILA CONGLOMERATE
~

~- -
- Unit is brown' (lOyr 4/3), moderately soned, with clasts - oCJ ~

composed predominantly of dark quartzites and igneous- matics. The unit reacts strongly with Hel, suggesting - 0

20-= calcareous cementation. - 0

-=
- 'CJ ~- -

- - 0

~
40- - 0 f8 4.77" ID Schedule 80 PVC casing. from 0 to- - 'CJ 500 feel

- -
0

- - 0
60- -

- - ' [)

~
- - 0

- - 0
80- - ~

- -
o[)

- - 0

- - 0
~00- - , [)
~- - §i0- - 0 ~

- -

~fi20- - ,[)

- - f8
0 ~- -

0
0

~- - , [) ~
P40- - ~

- 0
~-

- - 0
0

- - - o[)
60- - ~

- - 0

~0
- - ~
- - o[)

~'80- - 0
~

- - 0
- - , [)
- -

~OO- - 0

- - 0 ~
- - , [) ~

~ ~- -
~

~20- - 0 ~
- - 0

0 K<
- - 00, ~- -

0 ~40- - 0
0

- -
,[)

- -

- - o ,l

'1<lOO- 0



BROWN AND CALDWELL
Phoenix, Arizona BORING lOG

33

Project Number -"3"'8"'0"'0.,,00,,5'- _

MCC 6BIXIo
Project Name BHP Superior

Soil Boring Monitorino \Vell Borin !Well Number: - Sheet of

Graphic Log

"S "- " c~ c :;,
-.2 ~ " Z

0 ~ c
Description U 0 0 '" '6 Remarks~

~ "is. "is. 0 ... •c. ~ E E C 0

::! u 0 • • oS ~ '"~ Ei '" C/O :J-
PPM

-
GILA CONGLOMERATE

~- Unit is brO\\Tl (I Oyr 4/3), moderately sorted, with clasts - o G
- composed predominantly of dark quartzites and igneous - 0 ~

80- maties. The unit reacts strongly with HCl, suggesting - 0 ~
- calcareous cementation -

.~
o G- - 20-40 Mesh sand pack from 487 to 493 feet

- - 0

00- - 0

- - o G
-

-= 10-20 Mesh Colorado Silica sand pack from- 0 b-
0 H 493 10 586 feet

"20-: - §
-

-=
o G b

~

-
-=

5. 0 §- - r 0
"40- - t:::;

- - oG
~

4.77" ID Schedule 80 PVC screen (0.02" slot
size) from 500 to 580 feet

- - 0

-
-= , 0 i"60-
-= o G

- -

~
- - 0

-
-=

0
')

80- - oG TOlal cased depth =580 feet

- -
0

- - eO- -

00- - 'G
- Stopped drilling al 605 feet

.•



BROWN AND CALDWELL
Phoenix. Arizona BORING LOG

11

Project Number: --'03"'8"'°"'°"'.°"'5'- _

MCC 6Co
Project J'Jame: BOP Superior

Soil Boring Monitoring Well BoringIWell Number: - Sheet of

Boring Location: 331756.30N(Lat) 1110703.20W(Long) Elevation and Datum: 2811.4 msl

Drilling Contractor: Stewart Brothers Driller: Date Staned: 8/19/97 Date Finished" 8/20/97
Completed Water Depth:

38.3Drilling Equipment: Gardner-Denver 15W Borehole Diameter: 97/8" Depth: (feet) 122.0 (feet)

Sampling Method: California Method D Shelby Tube D Split Spoon D WELL CONSTRUCTION

Type and Diameter
4.5" Schedule 40 PVCDrilling Method: Air Rotary Drilling Fluid: Air of Well Casing"

Backfill Material: Type 5 Cement Grout with 4% bentonite Slot Size: 0.02" IFilter Material' 10-20 CSSI

Mike Bostic IChecked By:
Development Method: Bail/Swab and pump

Logged By·

Graphic Log
u

"c.
~ 0] ~ 'E :bi- " Zc >. c

·10 Description U u -" "" 'a Remarks" C- o. c
0; •"- or. ~ E E e u

" U c • • ,s ~ '"" ~ 0; or. or. :J

PPM
GILA CONGLOMERATE 10: Type 5 cement with 4% bentonite grout seal

- Unit is fed to brown and weakly consolidated in a - o[)~ from 0 to 66 feet
calcareous. fine to coarse sand matrix. Clasts are
poorly sorted. subangular to subrounded, and composed .~.

-
of dacite, basalt. limestone, sandstone, quartzite and

-
0 0 ~

-. schist. - .f8
o[)

20- -
0

- - 0

- o G .~- <&
0

.~ 4.5" lD Schedule 40 PVC casing from 0 to 76
- - iY feet

Measured Groundwater Level (July, 1998) - 45.89 feet 0 K;

40- bls -
0 [)b

-= First water encountered during drilling at 44 feet bls. - 0

~0-
SANDSTONE LENSE (50 to 60 feet)

- .... ~
- Lense consists of fine to very coarse grained sand and is - -:-:t;l: ~

very weakly consolidated ~•0. ... :?j
~60- '::A'- .

,~ ~ ~
- - ~

i· 20·40 Mesh sand pack from 66 to 72 feet- - 0

I
0

- -
o[) ~

80- - B
0 i=' 10·20 Mesh Colorado Silica sand pack from

- - 0 B 72 to 122 feet

- .::-~.
g

- I-'
SANDSTONE LENSE (90 to 120 feeti ~

""- Lense consists of fine to very coarse grained sand and is - '~:-:-. c
very weakly consolidated. '-:0:- ~ 4.5" Schedule 40 PVC screen to.02" slot size)r.-:-.'.- t:!

100- - •-8· ~
from 76 to 116 feet

~

~- - 'b-:' ~'.:~:.
.~. c

- - L,
-:-:h" Lc

- ~ - :':-;..1. E:
.~'.'.

Total cased depth = 116 feel

~120-
_ ..
~ Stopped drilling at 122 feet•





BORING LOG

Sheet 1 of 1

BROWN AND CALDWELL
Phoenix, Arizona

Project Name BOP Superior

Soil Boring 0 Monitoring Well IX! Boring!Well Number:

Project Number: -:=.3,,80,,0"'.,,0"'5 _

MCC-9

Boring Location 331732.98N(La t) 1110626.19W(Long) Elevation and Datum: 2769.2 msl

Drilling Contractor: Stewart Brothers iDriller: Date Started: 8/18/97 Date Finished: 8/19/97

Drilling Equipment: Gardner-Denver 15W IBorehole Diameter: 97/8"
Completed
Depth: (feet)

Water Depth:
60.0 (feet) 10.0

Backfill Material: Type 5,Cement Grout with 4% bentonite

Logged By: Mike Bostic iChecked By:

Drilling Method: Air Rotary IDrilling Fluid: Air

WELL CONSTRUCTION

Development Method: Bail/Swab and pump

Type and Diameter
of Well Casing: 4.5" Schedule 40 PVC

Slot Size: 0.02" IFilter Material: 10-20 CSSI

SplitSponn 0Shelhy Tube 0California Method 0Sampling Method:

Graphic Log
0c.

0 »

'"
;0-

J'
·0

C- or.
0 Uc:

~

" c ~c, ;Z ""c ~
c

Description U .!! 0 '0 Remarksc. c- c
0; "~ E E C
~

0

c " " 3 '"iii or. or.

PPM
ALLUVIUM AND FILL

~
Type 5 cement with 4% bentonite gel grout

- - seal from 0 to 20 feet
- - ~
- - ~

~-
First water encountered durim' drillinp at 10 feel his. ~10- Measured Groundwater Level (July, 1998) ~ 13.32 feet r 4.5" Schedule 40 PVC casing from 0 to 28 feet
~ - f8-
GILA CONGLOMERATE - o (') ~- Fine to coarse grained clasts in a tuffaceous. sandy - fS- matrix. Clasts composed of limestone. quanzite, and 0

f%- -
cOvolcanics

~- -

20- -
o (') I~

- - 0 I I 20-40 Mesh sand pack from 20 10 23 feet

- - 0 I I

- - 0(') I '

- - 0 J
30- - 0 l§

- - o (') 1=1
- - Ei

0 Ei- - r 0-

I
- - 0(') 4.5" Schedule 40 PVC screen (0.02" slot size)

from 28 to 48 feet
40- -

0
- - 0 10-20 Mesh Colorado Silica sand pack from
- - 0(') 28 to 60 feet

- - R
P

- - 0 H

cO • Tatal cased depth = 48 feet
50- -

- - 0(')
- - 0

- - , 0

- - 0(')
60- Stopped drilling al 60 feet

• I

\



REACTIONCUTTINGS
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O

N
G

TO HClSIZE

LATITUDE:
LONGITUDE: W111°06'25.784"

N33°17'32.789" ELEVATION (TOC FT AMSL):2764.27
AS-BUILTLITHOLOGY

Horizontal Datum, NAD 83; Vertical Datum NAVD88

PROJECT No.

REV

SCALE

DATE

DESIGN

CHECK

REVIEW

TITLE

LOCATION

ADWR REG No.

BOREHOLE No.

DRILLING METHOD

DRILLING EQUIPMENT

DRILLING CO

CLIENT

FIGUREFILE

TOTAL DEPTH DRILLED

BIT DIAMETER

DRILLING FLUID

LOGGED BY

DATE STARTED

DATE FINISHED

COMMENTS

0

10

20

30

40

MCC-9A

04/02/2013

KAP

JJM

KJ

123-92513

001/10/2013

BOREHOLE LOG AND

AS-BUILT DRAWING

MCC-9A.dat

BGS = BELOW GROUND SURFACE

4.25" TO 20' THEN STRATEX TO 46'

MCC-9A
55-915069

SUPERIOR, AZ

RESOLUTION COPPER MINE

YELLOW JACKET DRILLING

CME 85

AUGER TO 20' THEN STRATEX to 46'

46'

n/a

01/04/2013

JJM, KAP

AGS = ABOVE GROUND SURFACE;

AS SHOWN

2

8-inch locking
monument

(0-46') 8-inch
diameter borehole

(1.72'ags - 20'bgs) 4-
inch schedule 40
PVC blank
SWL = 7.33 ft bgs
measured 2/14/13

(0-14') 5% bentonite
grout seal

(14 - 18.5') Hydrated
bentonite chips

(18.5 - 19') #60
choke sand

(19-46') 10x20 silica
sand

(20-45') 4-inch
schedule 40 PVC
screen, 0.020" slots
with end cap

Fill - ML: Sandy Silt with Gravel; Light Brown; Gravel, well-graded, limey sandstone; Sand, very fine; Fines, predominantly silt; trace of old mine
material; moist.

Alluvium - GM: Silty gravel with sand; variable color, whitish, reddish, and brown; Gravel, variable lithology, sandstone, limestone and tuff, well-
graded; Sand, well-graded; Fines, predominantly silt with trace clay; Moist

Alluvium/Gila Conglomerate - SM: Silty Sand with gravel; variable color, whitish, pinkish, and light brown;  Gravel, variable lithology, includes,
quartz, shales and sandstone; Sand, well-graded, Fines, predominantly silt with clay; Saturated below 12 feet.

Gila Conglomerate - SW: Well-graded Sand with Gravel; Light Brown/Rose; Gravel, well-cemented, quartz, shale clasts, biotite; Sand, fine to
coarse, angular; Fines, clay.

Gila Conglomerate - SW-SC: Well-graded Sand with Clay; Light brown; Sand, very fine to coarse conglomerate with red/brown cement, quartz
matrix, variable clasts; Gravel, fine, rare; Fines, clay.

Gila Conglomerate - SM: Silty Sand; Light Brown; Sand, very-fine to fine-gravel, comprised of light brown conglomerate and tuff; Fines, silt.

Gila Conglomerate - ML: Sandy Silt; Light Brown; Sand, well graded; Fines, predominantly silt.









 
 

 
 
 
 
 
 
 

 

WEST PLANT HYDROGRAPHS 
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1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

YEAR

EXPLANATION

Land Surface Elevation:  2,999 feet above mean sea level
Aquifer: Apache Leap Tuff
Perforated Interval:  95 to 135 feet bls

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\West Plant Site wells\500YardPOC.grf

FIGURE C-1.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL 500 YARD POC

500 YARD POC



2,740

2,760

2,780

2,800

2,820

2,840

2,860
W
A
T
E
R
 L
E
V
E
L
 E
L
E
V
A
T
IO
N
, 
IN
 F
E
E
T
 A
B
O
V
E
 M
E
A
N
 S
E
A
 L
E
V
E
L

260

240

220

200

180

160

D
E
P
T
H
 T
O
 W
A
T
E
R
, 
IN
 F
E
E
T
 B
E
L
O
W
 L
A
N
D
 S
U
R
F
A
C
E

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

YEAR

EXPLANATION

Land Surface Elevation: 3,008 feet above mean sea level
Aquifer: Shallow Unconfined Gila Conglomerate (northernmost documented extent of mudstone unit)
Perforated Interval:  152 to 206 feet bls

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\West Plant Site wells\GAI-02-01.grf

FIGURE C-2.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL GAI-02-01

GAI-02-01
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1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

YEAR

EXPLANATION

Land Surface Elevation:  2,675 feet above mean sea level
Aquifer: Deep Confined Gila Conglomerate
Perforated Interval:  200 to 250 feet bls

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\West Plant Site wells\IndianPonds.grf

FIGURE C-3.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL INDIAN PONDS POC

INDIAN PONDS POC
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YEAR

EXPLANATION

Land Surface Elevation:  2,962 feet above mean sea level
Aquifer: Unconfined Gila Conglomerate
Perforated Interval:  453 to 483 feet bls
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FIGURE C-4.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-1

MCC-1



2,740

2,760

2,780

2,800

2,820

2,840

2,860
W
A
T
E
R
 L
E
V
E
L
 E
L
E
V
A
T
IO
N
, 
IN
 F
E
E
T
 A
B
O
V
E
 M
E
A
N
 S
E
A
 L
E
V
E
L

100

80

60

40

20

0

D
E
P
T
H
 T
O
 W
A
T
E
R
, 
IN
 F
E
E
T
 B
E
L
O
W
 L
A
N
D
 S
U
R
F
A
C
E

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

YEAR

EXPLANATION

Land Surface Elevation:  2,850 feet above mean sea level
Aquifer: Shallow Unconfined Gila Conglomerate
Perforated Interval:  133 to 183 feet bls

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\West Plant Site wells\MCC-2.grf

FIGURE C-5.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-2

MCC-2
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FIGURE C-6.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-3A

MCC-3A
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FIGURE C-7.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-3C

MCC-3C
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FIGURE C-8.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-4

MCC-4
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FIGURE C-9.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-5B DRAFT
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FIGURE C-10.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-6A

MCC-6A
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FIGURE C-11.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-6B

MCC-6B
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FIGURE C-12.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-6C

MCC-6C
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FIGURE C-13.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-9

MCC-9
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FIGURE C-14.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL SETTLING PONDS 1 & 2 ALERT WELL

SETTLING POND 1&2 ALERT WELL
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FIGURE C-15.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL SETTLING PONDS 1 & 2 ALERT WELL B

SETTLING POND 1&2 ALERT WELL B
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FIGURE C-16.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL SMELTER POND POC

SMELTER POND POC
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FIGURE C-17.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL TAILINGS POND 5 POC

TAILINGS POND 5 POC
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FIGURE C-18.  WATER LEVEL HYDROGRAPH FOR MONITOR WELL TAILINGS POND 5 POC B

TAILINGS POND 5 POC B
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FIGURE C-19.  WATER LEVEL HYDROGRAPHS FOR NORTH AREA MONITORING WELLS
WEST PLANT SITE DRAFT
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FIGURE C-20.  WATER LEVEL HYDROGRAPHS FOR SOUTH AREA MONITORING WELLS
WEST PLANT SITE DRAFT
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