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North American Datum 1983

North American Vertical Datum of 1983
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DATUM: U.S. State Plane Coordinate System of 1983 WELL CONSTRUCTION
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North American Datum 1983

North American Vertical Datum of 1983
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North American Datum 1983
North American Vertical Datum of 1983
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4-inch blank steel casing 2207 700 — | ol
3,800
i : Lower
Cement bentonite grout White Tuff
400 400.6 122.1 — 23Nov2008 (b
403.5 123.0
3,600
Gray Tuff
Bentonite 550 167.6
Fine sand 558?194 e
600 — 4-inch perforated steel casing ' '
6244 190.3
Gravel pack 6726 2050 — | |l 3400 m
- ' m
= S
L 4-inch perforated steel casing 724.4 220.8 L 3
z ; 764.4 233 g S
= Fine sand 782 2383 = >
w800 — — 800 243.8 E 3
%,:) o © <
e o o5 m
v o O oy =
=) OOO d ] m
2 OO - 888 2706 o 3,200 ;Z>
z ] b o —— 897 2734 g »
= ooo X <C(L g
< o o —
(@] o O m
| o © <
@ 1,000 - Gy’ ————— 991 302.1 m
’ "o — 1,000 304.8 =
E 6% ’ ' Brown Tuff z
I‘-IDJ ooo m
0% __~—1090 3322 3,000 o
oooo 1,101 339.6
OOO
oOOO
1,200 — oooo
o O
e 1,249 380.7
o o o 1,270 387.1 2,800
e 4-inch perforated steel casing SHELITTI o o 1,284.3 391.4
g 0 0 1,304.3 397.5
OOO oOOO
Gravel pack o o o
o g o O
O o O
1,400 — oooo oooo
4-inch perforated steel casing 25T 1 1,°:9) 1,419.3 432.6
Fine sand O 0 0O 0 O O O 122(7) ‘Eﬁ% I A N REREPEPRR
Bentonite chip 1,457 4441 2,600
T 1,462 4456
Basal
Lithic Tuff
1,600 —| Cement bentonite grout 1,585 4830 ——————— | |reeseceeee
Vitrophyre
1,653 504.0 Rhvorfasito Tuf
yodacite Iu 2,400
- 1,683 5130 Whitetall
Conglomerate
1,747 5325 (Tw)
1,800 —
CADASTRAL: (D-1-13) 33ccd | ADWR NO: 55-201849 EXPLANATION
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LAND SURFACE ELEVATION: 4074.71 FEET AMSL = Non-pumping Water Level DIAGRAM OF
DATUM: U.S. State Plane Coordinate System of 1983 WELL CONSTRUCTION

Epoch 2011 (NAD83 NA2011)
Arizona Central Zone (0202)
North American Datum 1983

North American Vertical Datum of 1983
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LAND SURFACE ELEVATION: 3992.14 FEET AMSL

DATUM: U.S. State Plane Coordinate System of 1983
Epoch 2011 (NAD83 NA2011)
Arizona Central Zone (0202)
North American Datum 1983

North American Vertical Datum of 1983
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DATUM: U.S. State Plane Coordinate System of 1983
Epoch 2011 (NAD83 NA2011)
Arizona Central Zone (0202)
North American Datum 1983

North American Vertical Datum of 1983
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Epoch 2011 (NAD83 NA2011)
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North American Datum 1983

North American Vertical Datum of 1983
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ADWR NO: 55-907946
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DATUM: U.S. State Plane Coordinate System of 1983
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North American Datum 1983

North American Vertical Datum of 1983

EXPLANATION

% Non-pumping Water Level

HRES-08

DIAGRAM OF
WELL CONSTRUCTION

Version: October 2015

FIGURE A-11

Drafting\605\WellSchematics_2015\HRESwells_SP83\HRES-8_WS_SP83\220ctober2015




Depth Below

Hydrogeologic — 4,000
Land Surface Units
Cement feet meters
0 20-1/2-inch borehole / 0 0
W 2 %— 23 6.9 L
16-inch blank steel casing
14-3/4-inch borehole — 3,800
Cement-bentonite grout
8-5/8-inch threaded and coupled
200 blank steel casing 215 655 Gray
250.97 76.49 11June2011 Unit
271 826
325  99.1 — 3,600 E
s
o
400 — g
m I @
E 460 1402 —— | feeeeioaan. 2
z ) =
m 8 = ]
2 5 — 3,400 JZ>
™ E=
74 % 2]
) © m
» K >
S 600 2 m
] -
S it m
S =
3 i
0 . m
T — 3,200
& Brown
a Unit
800 — 8-5/8-inch threaded and coupled
slotted steel casing -
Gravel pack — 3,000
1,000 —
1,065 3217 ——— | feeeeeeean
. — ]857;8 %%gg Vitrophyre|
i 8-5/8-inch threaded and coupled 1;098 33y ——— L= “_?_afsfal
blank steel casing (tapered) 1122 341.8 P2 u L 2800
N— 1125 342.9 Whitetail ’
Conglomerate
(Tw)
1,200 —
CADASTRAL: (D-2-12) 05cbd | ADWR NO: 55-911875 EXPLANATION
NORTHING: 831902.978 EASTING: 965770.234 v H RES'OQ
LAND SURFACE ELEVATION: 3923.32 FEET AMSL = Non-pumping Water Level DIAGRAM OF
DATUM: U.S. State Plane Coordinate System of 1983 WELL CONSTRUCTION

Epoch 2011 (NAD83 NA2011)

Arizona Central Zone (0202)

North American Datum 1983 Version: October 2015

North American Vertical Datum of 1983 FIGURE A-12
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NORTHING: 829224.879 EASTING: 990434.231 v
LAND SURFACE ELEVATION: 2935.14 FEET AMSL = Shallow non-pumping Water Level DIAGRAM OF
DATUM: U.S. State Plane Coordinate System of 1983 WELL CONSTRUCTION

Epoch 2011 (NAD83 NA2011)
Arizona Central Zone (0202)
North American Datum 1983

North American Vertical Datum of 1983
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DEPTH BELOW DEPTH BELOW

LAND SURFACE LAND SURFACE
(feet) 0 (feet) 0 FORMATION / ROCK TYPE
0 19-inch borehole Aﬁ
i 16-inch blank steel casing - 41
Neat cement APACHE LEAP TUFF - White Unit (Talw)
100—
120
| i A e
Bentonite and choke sand —__ 178
200— Cement basket
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300 4-1/2-inch blank steel casing
400 410
| ! —— 437
(29Sep2014)
500—
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700— I 709
] (I
I | I
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(@
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(I
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T I | I
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(I
1100 14-3/4-inch borehole ———— | | |
4 I
(.
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J (I
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1500
NORTHING: 832967.78 EASTING: 967381.391 H RES 2 1
CADASTRAL: (D-02-13)05acc STATE WELL NO: 55-916689 -
DATUM. U.S. State Plane (NADB3NA2011) SCHEMATIC DIAGRAM OF WELL CONSTRUCTION
LAND SURFACE ELEVATION : 4107.38 FEET, AMSL
EXPLANATION:

Client: Resolution Copper Mining
Project: Resolution
Location: Pinal County, Arizona

VERSION: 230ct2015
FIGURE A-24
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Depth Below
Land Surface, in

feet meters

Hydrogeologic
Units

0 — 19-inch borehole 0 0
Cement 20 6.1
14-inch blank steel casing
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200 —
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1,800 —

— 4,000
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— 3,600
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— 3,200

1334 NI "13A317 V3s N3N 3A09V NOILVAT 13

— 3,000

— 2,800

— 2,600

— 2,400

CADASTRAL: (D-1-13) 29dcc | ADWR NO: 55-526592
NORTHING: 841129.208 EASTING: 967933.915
LAND SURFACE ELEVATION: 4076.88 FEET AMSL

DATUM: U.S. State Plane Coordinate System of 1983
Epoch 2011 (NAD83 NA2011)
Arizona Central Zone (0202)
North American Datum 1983

North American Vertical Datum of 1983

EXPLANATION

% Non-pumping Water Level

OAK FLAT WELL

DIAGRAM OF
WELL CONSTRUCTION

Version: October 2015

FIGURE A-25
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Depth Below Hydrogeologic

Land Surface, in Units i
feet meters
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4 e
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LAND SURFACE ELEVATION: 4441.65 FEET AMSL L Non-pumping Water Level DIAGRAM OF

DATUM: U.S. State Plane Coordinate System of 1983 WELL CONSTRUCTION
Ep_och 2011 (NAD83 NA2011)
Ao Gl Zne 020 Version: Octaber 2015
North American Vertical Datum of 1983 FIGURE A-26
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Land Surface, in Units
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water: 1 cement: 0.3 bentonite 111 )
M &
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Depth Below Hydrogeologic Fracture

Land Surface Units Summary Log
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Depth Below Hydrogeologic Fracture
Land Surface Units Summary
Cement feet meters -
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centralizers installed g
approximately every 36 meters = -
600 — PP Y Y § Gray
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DRS'POC CUTTINGS REACTION

Horizontal Datum, NAD 83; Vertical Datum NAVDS8 SIzE TO HCI
S w Q
LATITUDE: N33°18'17.363" ELEVATION (TOC FT AMSL): 2997.94 0 2 2 wx 5
L < zZ < x
. ' " o
LONGITUDE: W111°06'38.599 LITHOLOGY AS-BUILT £58 2525
O——T1T1 7T 8-inch locking
ol 0 e Gila Conglomerate - SM: Silty sand w/gravel; Gray brown; Gravel, fine, angular, highly variable lithology (predominantly dark aphanitic clasts, Eg?f;;nf;_tinch
10— -] Apache Leap Tuff, quartzite); Sand, well-graded; Fines, predominantly silt. diameter borehole
S | (2.7'ags-13bgs) 8-
20—+ inch conductor casing
e --'--------------'------------------'- ------- ‘-----‘---' ---------------------- Tttt - A with a cement and
30 Gila Conglomerate - GM: Silty gravel w/sand; Brown; Gravel, fine, angular, highly variable lithology (as above); Sand, well-graded; Fines, 5% bentonite grout
predominantly silt. seal
R i e - (15-225') 8-inch
Gila Conglomerate - GP-GM: Poorly-graded gravel wisilt and sand; Brown; Gravel, fine, highly variable lithology (as above); Sand, well-graded; borehole
50 Fines, predominantly silt. ) (2.7'ags-100'bgs) 4-
__________________________________________________________________________________ / inch schedule 40
60 Gila Conglomerate - GM: Silty gravel w/sand; Brown; Gravel, fine, angular, highly variable lithology (as above); Sand, well-graded; Fines, ,' pvC bfa”k
predominantly silt. b (13-83') cement and
0/
70— IR o J 5/o|bent0n|te grout
Gila Conglomerate - GP: Poorly-graded gravel w/sand; Brown; Gravel, highly variable lithology; Sand, well-graded; Fines, silt and clay. ,’ sea
80 — N _ o ol oo i (83-88') Hydrated
% Gila Conglomerate - GM: Silty gravel with sand; Brown; Gravel, fine, angular; Sand, well-graded; Fines, silt, some clay. bentonite chips.
(88-90") #60 choke
sand
100 oot T ST T T T T STt (90-225") 10-20 silica
Gila Conglomerate - SM: Silty sand with gravel; Brown; Gravel, fine, predominantly angular, highly variable lithology; Sand, well-graded; Fines, sand
110 silt, some clay.
________________________________________________________________________________ \
120 Gila Conglomerate - Poorly-graded gravel; Brown; Gravel, fine and predominantly angular (likely broken up cobbles and boulders); Sand, well-
graded; Fines, predominantly silt.
130 — e N /
Gila Conglomerate - GM: Silty gravel with sand; Brown; Gravel, fine, angular, highly variable lithology; Sand, well-graded; Fines, predominantly
140 silt. (100-220") 4-inch
———————————————————————————————————————————————————————————————————————————————— \ schedule 40 PVC
150 Gila Conglomerate - Poorly-graded gravel; Brown; Gravel, poorly-graded, fine, angular, predominantly limestone; Sand, well-graded; Fines, \ screen, 0.020" slots
160 approximately 70% silt and 30% fines. with end cap
170 __ Gila Conglomerate - SM: Silty sand with gravel; Brown; Gravel, fine and predominantly angular; Sand, well-graded; Fines, silt and clay.
180 —
B EO I O O | 2ttt 1
190 —“.[*.]:.|".|[|! 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.
L st et 1 et - ,
R Gila Conglomerate - SM: Silty sand with Gravel; Brown; Gravel, poorly-graded, fine, angular, highly variable lithology; Sand, well-graded; (202.10) Water Level
N ENENE . . measured 2/14/2013
210 — T Fines,silt, some clay.
220 —
BOREHOLE No. DRS-POC TOTAL DEPTH DRILLED 225 FEET SCALE AS SHOWN TITLE
ADWR REG No. 55-914375 BIT DIAMETER 12" TO 15'; 8" FROM 15 TO 225’ DATE 04/02/2013
BOREHOLE LOG AND
LOCATION SUPERIOR, AZ DRILLING FLUID AIR DESIGN KAP
CLIENT RESOLUTION COPPER MINE LOGGED BY JIM CHECK JIM AS_BUILT DRAWING
DRILLING CO YELLOW JACKET DRILLING DATE STARTED 06/10/2012 REVIEW KJ
DRILLING EQUIPMENT SPEEDSTAR 50K-CH DATE FINISHED 01/10/2013 REV 0 |FILE DRS-POC.DAT — .:a FIGURE
Z - A
DRILLING METHOD AIR ROTARY COMMENTS hoe - atvon amons aumence PROJECT No. 123-92513 Agseiggms 2
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PROJECT NUMBER: 023-2552
BOREHOLE LOCATION: APPROX. 200° SE OF TAILINGS POND 6 DAM

RECORD OF MONITORING WELL INSTALLATION

GAI-02-01
SHEET: 1 OF 7

PROJECT: SUPERIOR MONITOR WELLS

COORDINATES N: E: EL: 3007 BORING DATE: 04/23/02
PASTE
STRATIGRAPHY g E E MONITORING WELL COMPLETION
DESCRIPTION g A2l = 120 DEPTH
’-zfﬁp?)* gg 5 < ::g & §§ DESCRIPTION ~ WELL SKETCH | DRILLING NOTES /¢ o4y
ee S0
7 (Gravel/Sand/Fine) | n: S Jn
B~ LOCKING—" |*] 0
—0 ded sand with gravel, fight Mmm:m_/ s o INIQUE 1S T
Well Eand Wi avel, L + - F CRELING TECHN {33
— brown/ten. el arlaby colored wlest SR dal HAVMIER BT WITH APFROXMATLY -
| |t csonaon (Yo | |0 e o
; i : 951 CARBON STEEL , T0 BOULDER SIZE MATERIAL MNTO
compossd of mchist granite, s | SW S (7.95}]124 ' ' AP .
. m and dry. 7 (2' AGS-19.2' BGS) N FINE ANGULAR GRAVEL. -
. (40/60/1R} N ! | CEMENT V : o
e ©-200"\ |'][F
Well-grodsd sand with gravel, light L K|
- brown/tan with vorlably colored clast; | ¢ .+, vl -t
sond and grovel, poorly-graded, toy R P’
s angular to subwrounded, clost Lt i o
compoged of ’:rz”'n qmpltcl.‘ diy. ' ". SwW S §8.271120 SCH, 40-B0 STEEL__\ R
B L ADAPTOR (19.2'~20 h -
B (40/60/TR) i ( ) @ | —
. NI B
—20 . 20—
Wall~graded sond with grovel, fighl U
- gtoyﬁmm; no plasticity, well-graded Lo =
in off slze froctlons; sand, dry. A
(30/65/5) ol swi s 19.33] 98
mand .L 'L‘L-l S—
— 30 - A5 30—
= Well—grodad pond with gravel, fght {1 BENTONTTE SWRRY_ |=11] L -
R e e Aol N (0 148) "\ =
- ; W b 7
| (so/es /%) o SwW S |9.26] 181 % N
L e)
il \. * o w—
—40 o — <) 40—y
— BE G -
Slity #and with gravel; light brown, ne [} {4
| e e , : -
sub~angufan dry. Ll sm| s [9.44] 195 8 gf;%—\ﬁ
(30/55/15) NN K
50 any 50 i
N Sily sand with gravel: Bight 1l ]
g'r‘n /b’r!:‘:w&;"prudonﬂnun\!y finz sand E : :» SM s lo.a2l 195
(15/€5/20) NS
— 60 L 60—
B it 4™ SCH. 80 PVC % -
N Sty gand with ez:'\:{a%. Egﬂr » : , CAS%N'G - ]
B gy Pty e e | sm| s |98 130 (z0'-1658) "\]
(15/65/20) Sk :
& ’.“ 70_

—70

K:12002 Projects\023-255210232552A001.dwy

DRILLER: MARK HALAGER

DRILL RIG: SCHRAMM/ DUAL WALL REVERSE CIRCULATION
DRILLING CONTRACTOR: LAYNE CHRISTENSEN

LOGGED: JIM
CHECKED:
DATE:




PROJECT NUMBER: 023-2552
BOREHOLE LOCATION: APPROX. 200' SE OF TAILINGS POND 6 DAM

COORDINATES N: E:

EL: 3007

RECORD OF MONITORING WELL INSTALLATION

PASTE

GAI-02-01
SHEET: 20F 7

PROJECT: SUPERIOR MONITOR WELLS
BORING DATE;

04/23/02

STRATIGRAPHY

DEPTH
(feet)

DESCRIPTION
(Gravel/Sand/Fine)

GRAPHIC

LOG

CLASS.

4

HCH
REACTIVITY]

pH

COND
(pS/cm)

MONITORING WELL COMPLETION

WELL
DESCRIPTION SKETCH

DRILLING NOTES

— 70

=

Sity wand with gravey ngm 3my CIINRN

A} SM

pk::\ gand poory~gra
nnlly fine; grove} cnqular.
muln}y dork ophanitic volcanice: dry,

{30/45/25)

9.51

125

Efily wond with gravel; Hght gmy. nel | |
a aly

lasticlty: eand poorly—grad
'3:. dom "rcnuy ﬂr‘:u qrﬂ\?ll anﬂulnr.
mainly dark aphenitic voleonles: dry.

(30/45/25)

SM

9.31

126

BENTONITE SLURRY
(20'-145")

Sty sand with grovel; fight qrvy.
plasticity; sand, poorly—grodsd
nﬂy ﬁm. graved ﬁm.

(40/40/20)

4] SM

9.28

141

SHy sond with grovel; fghd groy; ne} | f¢].
SM

28 nand, poorty—graded,
ﬂpmdnmwanu_y firg; gtymg! ﬁne.
engular, N

(40/50/10)

9.20

140

¥

Sity sond with gravel; llght gray; nofi!

fosficity; sand, poorly—graded
;redon:?;\nnlly fine; graval, ﬂm;.

angular, d
(40/50/10)

SM

9.25

128

GILA CONGLOMERATE

Siily sand; tht gmy/bm\wn wilh
g calored sand,

weli-groded; qrnvu!. {ine, ongular neff'{']*

ploslicity; dry.
(30/55/15)

SM

9.3

155

4™ SCH. 35 PVC

(20"~ 1555)_\

Temporanty ehut down, ne
controcl eigned.

m&onﬂ Fght urw/brnn with
clast; sand,

-e!—wudsd gravel, fine, nm;uiar L]
plostickly; dry.

(30/55/15)

SM

9.32

140

—140

K:12002 Projects\023-255210232552A001.dwy

DRILLER: MARK HALAGER

DRILLING CONTRACTOR: LAYNE CHRISTENSEN
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LOGGED; JUM
CHECKED:
DATE:




PROJECT NUMBER: 023-2552
BOREHOLE LOCATION: APPROX, 200' SE OF TAILINGS POND 6 DAM

RECORD OF MONITORING WELL INSTALLATION

GAI-02-01
SHEET: 30F 7

PROJECT: SUPERIOR MONITOR WELLS

BORING DATE: 04/23/02

COORDINATES N: E: EL: 3007
PASTE
STRATIGRAPHY y E ‘? MONITORING WELL COMPLETION
O 1= —_ o .
DEPTH DESCRIPTION TL|EQI0E T |28 WELL DRILLING NoOTES | DEFTH
feet) 59 JiTo 8q DESCRIPTION SKETCH (feet)
(fee (Gravel/Sand/Fine)  |& © EJ =
140 : BENTONTE SLURRY— 140—
- ! (20°=145") \ -
Sﬂg sand; light qmy/hmm wilh A © 145’ Sight dampness ond
= nn—gr:deofdgr:m fine, ongalar na | .1 HYDRATED ) 1 1l dost n:ducuon. -
Plasticity; dry. Ll SM | S [9.24{B2.4] BENTONITE CHIPS © 147" Froctura or void I
~— | (145-147) formaton. -
(30/55/15) K
. RATED A
—150 T HERTONTE PELLFIS=74T 150—
| B (147-150) [ |1 ]
Silly wond; highl grey/brawn with she A
I Xk N | L — s
n plasticity; dry. qil SM LS 19.31) B5 | swica oHokE sano— ||| B
(30/58/15) NN (150'~152") 1
160 ' Al 160—
B '5334‘ d“é‘:h fighi Q;Zy/mfn with 4" SCH. 8& SF;P\;(C'S / : :u:p rnx.m i:f;hsgghl n:a!siun _
vt ape el sm | s 9,27 103 (20-1658) - | | ot ol mtens oS
(30/55/15) Kp i T
— 170 Well-grodad sand with grove! ond nat . A —"g 170 =
e ot n‘;:‘ bfu'n/qmy. ng::ﬁh:uc, iy “ 5%{‘623"{3?_/{ i L | 52 Stotic walar level opprox. )
sarwd, enguler , RN Y » -4 = | 176" BG5S (meosured
- pdo/ Tt i i bLE SW— (165.8'-185,2') H 5 05/07/02) __
R (30/60/10) '»: SM S |9.58] 58 ! e |
10 £10-20 | F & Isnghtty deereasa in fines,
- ANk SILICA SAN,D"\ NER O [possibly due to fines adharing -
180 A (152'-208") Ol < to inside of drill pipe. § 80—
Slightly tncreass In graval, NN . - ‘ 5
B Woll--groded mand with grove! ond e R e
- alit; Hight brown/gray, non-~plantic; |« fi}: i —
sond, angular to sub-roundad; i|of ] SW~— .
groval, fine, chyular, dry, AN S |9.50f1 71 -
- 11| SM B" BORHOLE i —
| {40/60/10) N {0'-440) " -
{1 -+
—190 NSRS o 190 —
B Vefl—groded sand with grovel; Ught .«‘ h'.‘ " 5CH, 80 PyC SUM? E ™
- my/gm“rum yeli-grodsd; grovel .. (195.2'~200.3") i _
- . o] sw | s |e.52] 60 e sonm e Nfi. ]
| (40/55/5) ‘.IA (200.3' —200 5 )—\\ N -
—— 200 o AR 200 —
- N HYDRATED -
o VWeli—groded -eand with grave! ond HEN BENTONITE CHIPS
. st fight brown/s ruy' mn—pm\:c; g4 (208'-208") . -
= vl fre, ong LEISY=1 s |o.50| 65 3
sl LB s : HYORATED . _
2 {30/50/10) NRE BENTONTTE PELLETS S
é_ i (208'-21) \[2oe, .
L Nt
g 210 2% 210 —
3
&
g DRILL RIG: SCHRAMM/ DUAL WALL REVERSE CIRCULATION LOGGED: JIM
,g DRILLING CONTRACTOR: LAYNE CHRISTENSEN CHECKED:
L ,
g DATE:
]
¥

DRILLER: MARK HALAGER




RECORD OF MONITORING WELL INSTALLATION

PROJECT NUMBER: 023-2552

COORDINATES  N: E: EL: 3007

PASTE

BOREHOLE LOCATION: APPROX. 200' SE OF TAILINGS POND 6 DAM

GAI-02-01

SHEET: 4 OF 7

PROJECT: SUPERIOR MONITOR WELLS

BORING DATE: 04/23/02

STRATIGRAPHY

DEFTH
(feet)

DESCRIPTION
(Gravel/Sand/Fine)

GRAPHIC

LOG

;

CLASS.

HCI
REACTIVITY|

pH

COND
(uS/ecm)

MONITORING WELL COMPLETION

DESCRIPTION

WELL
SKETCH

DRILLING NOTES

DEPTH
(feet)

—210

— 280

Vpll-groded mand with gravel angd
sty light brown/groy; non-plastic;

ol fine, angulor; dry, cutlings
m cye!n'm ofe s'ligh?‘liv moiat.

(40/45/10)

SW—-
SM

9.48

90.3

HYDRATED
BENTONITE PELLETS
(208'-211)

© 213" Firsl molsture in
cuttings ot bolh cyclone ond
surfoce cosing.

Clreulotion momentarily,
clogged, drllier ups pressure to
flush fines,

sitty vond with gravel; aand, peorly
raded, predominantly fine; groval,
ne, angular; malst.

{3s/50/15)

SM

9.22

m

Sity pand wih grovel: eand, poo,
soded, pfedoni?\gnuy fino; 'gr':ol'?

xu. onguler; maist,
{35/50/15)

SM

8.82

119

BENTONITE SLURRY
(211'~440")

~

Poorly graded sand with a3t pand,
henlly fine to very fine
gravel, fine, cngular molst

(10/80/10)

11sp-
1 SM

9.31

152

Poorly graded sand with mill; sond,
predominanlly fina lo very fine;
graval, fine, anguior; molet.

(10/80/10)

sP-
SM

8.22

135

8" BORHOLE

(o'~44o‘)‘\\

GILA CONGLOMERATE

0 240'-250" extrg molal;
water producing zona,

$ity sand; Night brown/groy, sand,
paad( groded, fing; qruv:f.y 'ﬁne.
dngulan fine froction i sMl; molst,

{10/60/30)

SM

9.51

85.4

Sty mand; fight brown/groy, eand,
graded, fing; grovel, fing,
lary fine frostion is sit; afBght
dssrecte In ol meist.

(t0/70/20)

SM

9.45

140

210 —
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PROJECT NUMBER: 023-2552
BOREHOLE LOCATION: APPROX. 200' SE OF TAILINGS POND 6 DAM

COORDINATES

N: E:

EL: 3007

RECORD OF MONITORING WELL INSTALLATION

PASTE

GAI-02-01
SHEET: 5 OF 7

PROJECT: SUPERIOR MONITOR WELLS

BORING DATE: 04/23/02

STRATIGRAPHY

DEPTH
(feet)

DESCRIPTION
(Gravel/Sand/Fine)

GRAPHIC

LOG

:

CLASS

HCI

REACTIVITY

oy
Q.

COND.
(uS/cm)

MONITORING WELL COMPLETION

DESCRIPTION

WELL
SKETCH

DRILLING NOTES

DEPTH
(feet)

— 280

—

— 350

Vieli—graded sand with gravel end
wiit; Light brown/groy; send,
veli--graded, -sub—ongular,
sub~roundsd; grave), fins, anguldan
malst.

{10/65/5)

SW

9.63

HAS BEEN NO WATER

M MATERIAL
EVERY DRitL. PIPE CONNECTION.

Sity sand: Eght browng sond

pootly—groded, fire;

predominanty o
gravel, fine, ongular; ﬁm: compored}i-i|*

cf &8, non—plerlle; malsl.
(5/75/20)

SM

9.35

170

SiHy =ond; fpht brown; sand poorly
ed, pradominantly fine; gravel,

ne, angular fines composed of siitf}'f"

nan—plaatic; molat,

(5/75/20)

SM

9.45

160

BENTONITE SLURRY
(211°-440"

o\

sty sand; Egil brown: eend pooriy
groded, predominanty fins; grovel

fine, mqgrhn
pon—plosiic; maolst,

(5/75/20)

T Yomresed ot st ||

SM

9.51

180

Sitty eand; light brawn; sand poorly
graded, predominantly fine; gravel,
fine, vngulon fines composed of il
non-plastle; mofat,

{5/75/20)

SM

9.62

196

8" BORHOLE

(o’-m‘)’\.

GiLA CONGLOMERATE

Trace of low plosticlly clay

Foory groded eand; Hght brown;
ward, fine Yo very fineg
engtlan Mnes compened of e,

(TR/85/5)

\roce gravel, §+ < ¢

SP

9.55

225

Slity eand; light brown; eand,
weli~groded; fines predemingntly afil,
non—piastic! fnaist,

(TR/80/20)

SM

9.53

224

280—

K:2002 Projects\023-255210232552A001.dwg

DRILLER: MARK HALAGER

DRILLING CONTRACTOR: LAYNE CHRISTENSEN

DRILL RIG: SCHRAMM/ DUAL WALL REVERSE CIRCULATION

LOGGED: JUM
CHECKED:
DATE:




RECORD OF MONITORING WELL INSTALLATION GAI-02-01
PROJECT NUMBER: 023-2552 SHEET: 6 OF 7
BOREHOLE LOCATION: APPROX. 200' SE OF TAILINGS POND 6 DAM PROJECT: SUPERIOR MONITOR WELLS
COORDINATES N: E: EL: 3007 BORING DATE: 04/23/02
PASTE
STRATIGRAPHY P % fg MONITORING WELL COMPLETION
DESCRIPTION O1ED 52| x |25 WELL : DEPTH
?E;Tt? gg h3|26| & § oy [PESCRIPTION SKETGH DRILUNG NOTES | (foep)
(Gravel/Sand/Fine) | © é 3
L 350 - 350 —
B Sty wnd'db?mn :aﬂn&’ tly fi : 3 4 ' THERE HAS BEEN KD WATER N
- e troion, bﬂoﬁh«@ ey IRRE = BRODUCTION, HOWEVER, MORE —
B trace of low plasticlty clay; molst. L sMl s lg.s0(84.6 ¢ § TNE Is KEEDED To BLOW Ot N
(0/78/25) NN : I-EJ EVERY DRILL PIPE CONNECTION,
B 360 ik ' g ’ 360 ]
S ; g ]
D e g ;
e et AL sm | s [e.551 187 5
B (R/80/40) aue © I
— 370 370—
n Sandy ei; strang brown; sond, ™
[ waﬂ-gmdn:wﬁzo r':%hcumw“ 0% -
- ety s ol ML | S5 |9.53| 320 BENTONTE SLY i
(R/40/60)
— 380 — 380—
- W -
[ | 5 i
Foe sty oy mait ML | s [9.52] 34 &
B (1%/40/80) 2 7
- 2 -
— 390 L 390—
- o
Sandy slit; strong brown: sand, '6 Firat mesn, trace of fow 1
n \voll-—qmdud fina fraction - plaaticity clay.
B metieny choys oo 0% ML | s la.s1] 325 = 7
" |  gom A8 -
| A -]
— 400 ¥ 400 —
— Si with sand; brown;- sand, gg o=
L (SRR . f -
o plosticity clay; molat ML | s [9.46] 311 z
B (0/15/85) ~ ]
410 410 e
I e ’
- redami i with -
2L iy o T % ML | s |9.52]260
g (0/15/85)
I&» - p—
SF—420 420~
i
& DRILL RIG: SCHRAMM/ DUAL WALL REVERSE CIRCULATION LOGGED: JUIM
2
,g DRILLING CONTRACTOR: LAYNE CHRISTENSEN CHECKED:
9
g DRILLER: MARK HALAGER DATE:
N
)







BROWN anp CALDWELL

Phoenix, Arizona BOR|NG LOG

Project Name: BHP Superior

Project Number: _ 3800.05

Soil Boring (X Monitoring Well [ Boring/Welt Number: MCC-11 Sheet 1 of _1_
Q Boring Location: 834684.69(Northing) 946185.00(Easting) Elevation and Datum:  2765.9 msl
Drilling Contractor:  Stewart Brothers Driller: j{ Date Started: ~ 8/26/97 Date Finished:  8/26/97
. . § Completed Water Depth:
Drilling Equipment: Gardner-Denver 15W | Borehole Diameter; 9 7/8" [ Depth: (feety  90.0 " | (feet) dry

Sampling Method: California Method D Shelby Tube D

Split Spoon =]

D;illing Method:  Air Rotary Drilling Fluid:

Air

Type and Diameter
¥ of Well Casing:

WELL CONSTRUCTION

N/A

Backfill Material:  Drill cuttings.

Slot Size:

N/A

Filter Material: N/A

| Development Method: N/A

Logged By: Mike Bostic Checked By:
2 Graphic Log
RS HE 5
b= e < u | & = £
i3 Description YIZlE]| £ = 3 Remarks
= s - AHHEIEIE:
5 % o | |w 3 o)
PPM
- ALLUVIUM ]
- Fine 10 coarse grained sand and gravel with abundant i
E hguartzite. —
E GILA CONGLOMERATE E
103 Unit is grey-red and weakly cemented in a coarse B
- grained sandy matrix. Clasts are composed primarily of
E dacite with lesser amounts limestone and quartzite. =
203 E
. -E 3 y
30 é_:
40— a -
| . =
502 GILA CONGLOMERATE as above with very few ]
‘ s clasts {<5%) in a red sandy matrix. -
60 =
70 MUDSTONE B
i Unit is brownish red, dense, and very fine grained. s
- — k!
E E
80 3
' 90— ] - .
Drilling terminated at 90 feel. Water 1able was
not encountered. The hole was backfilled with
cuttings and abandoned. ’




BROWN anp CALDWELL

Phoenix, Arizona

Project Name: BHP Superior

BORING LOG

Soil Boring  [J Monitoring Well  (X]

Boring/Well Number:

Project Number: 3804.05

MCC-1 Sheet .1 of _4_

Boring Location: 331809.82N(Lat) 1110653.44W(Long)

1 Elevation and Datum:  2964.0 msl

H
| Date Started:  3/23/95 Date Finished:  3/27/95

Drilling Contractor: Boyles Brothers Driller:
K Completed Water Depth:
Drilting Equipment: Schramm Borehole Diameter;  7.53" || Depth: (feet) 483.0 {feet) 153.2
— . 1
Sampling Method:  California Method [ Shelby Tube (] Split Spoon w_m_m“ __WELL CONSTRUCTION
| Type and Diameter
Drilling Method: ~ Air Rotary Drilling Fluid: ~ Adr of Well Casing: 4-inch Low Carbon Steel
Backfill Materiat:  Tvpe 5 Cement Grout { Slot Size: 0.02" | Filer Materiat: . §0-20 CSS]
, | Development Method: Pump and Surge
Lopged By: Jim Clarke | Checked By:
— : - = e P R AT e et e
Graphic Log i
= ,g.; £ ¢ s
EA 2|2 - 2
z Z Description :J 212 _§° = ':’;; Remarks
5o 18|l 2| &
o ¥ = | ]~ =
PPM
| [FILL MATERIAL ) ,
| Composed of cobbles. boulders and gravels. & %
] GILA CONGLOMERATE i o Q
Strongly cemented, dense, dry, with clasts composed of ¢ 0 §
] “schist, granite, metavolcanics and limestone. ] ) . 4
- = o E>
] B L © K
20— - o O §
> 11 | FOR:
a ] 5. 0
] ] o %
- — o ]
40 i ] " 0 : %
_ _ NE
— - }o E& %
_‘ ; -0 K
] ] > %
- 111k g
] i Q
60— = [ ;o
- ] >
__ Locai increase in sand at 63 feet bls. | Do tg
_ _ Q¥
L, &
1 T e M §
] 1 | FeRd
il ] o c> %
80— - | O < :
‘ : =
- 7 )o Eg‘ %
— — ') .
] ] e O | |
_ i > %
] ] b K
o I
100 7] L O % % 4-inch fow carbon steel casing from 0 to 443
7 i & % feet bis
-] — e DV
- 7 }o CQ »
P A
-




BROWN ano CALDWELL ., cinG LoG

Project Name: BHP Superior

Soil Boring O Monitoring Wetl (X

Boring/Well Number:

MCC'1 Sheet _2_ of

Project Number: 3800.05

4

Description

Depth (feet)
USC Soil Type

Blow Counts

Sample No.

Graphic Log

Sample

Lithology

Well

Readings

PPM

Remarks

gt
L

nEirst water encountered during drilling at 135 feet bls.

- GILA CONGLOMERATE .
140 — Gray-brown, damp, very dense, gravelly sand. Rock —
. composed of 70% sand and 30% gravel. o
GILA CONGLOMERATE

__ Gray-brown. slightly damp. well cemented. very dense, ! 4

sandy gravel. Rock composed of 70% gravel and 30%
and.
f Measured Groundwater Level (July, 1998) = 154,15 .

GILA CONGLOMERATE &s above with an increase in
sand {60% sand, 40% gravel). Cuttings are still slightly

- ] damp with no indication of water. 7
p 180 — Increase in gravel content (90% gravel. 10% sand). |

Rock contains 40-50% sand with little 1o no moisture.

Rock contains 60-70% sand with no indication of
waler.

00— ) —

Rock contains 50% sand.

P20 — -
P40 ) —

N S Y S NS S S S S S S S S S S S U S S S S SN

4-inch low carbon steel casing from 0 10 443
feet bls

-] - AR
_ i 5 .
D60 — —— N
. Rock appears dry and is dominated by very fine sand I
_1 and silt reaching B0%, angular rock fragments reaching j JQ_}‘ o i




BROWN anp CALDWELL o o v G Lo

Pfojecl MName: BHP Superior Proje‘n Number: 3800-05
Soil Borin C Monitoring Well X Boring/Well Number: MCC-1 Sheet 3 of _4_
Graphic Log
_lz e
5 B ] w
EE::, t S g % » 2 g
= ; Description ClElIEl & = = Remarks
e s ElEl 2| 2 g
w | W =2l sl1g]l = = &
PPM
i 20%. | N
. : L
] Rock comtains significant small, well rounded pebbles ~
grading to no pebbles at 300 feet with 80% fine sand —1 o NG
i and silt with 20% angular rock fragments. ] 9

300 — . : — ‘o4

1
1
=
R

L
|
[ T)\-O o

i Interbedded sandy interval a1 310 feet bls. 4, o Ry

- 8
Interbedded sandy interval at 330 feet bls. o\ Ry
i - S&y
] ] o
340 — — el
i - o g
— | o iy
_ - -
7 & N\Y
i Rock contains very fractured/angular clasts with | b
| 35-45% sand. Y
i GILA CONGLOMERATE as above with a decrease in i 5
s60 sand fraction. 2Ny
i i Unit is very sandy ¢(~80%) and dry. | e 8;3
— =5
i Significant increase in reck fragments (approximately g d S,
L

60%) with a dry. sandy matrix.
Same as above except small rock fragments.

5
2

“)Q

Increase in rock fragments (80%}. Appears drv with a
steady decrease in the sand fraction.

Increase in sand content with no increase in moisture.

' e O ©
€
-

2

Increase in sand fraction (fine to medium grained,
~80%. slight moisture content.
Shight moisture, sand content ~23%, rounded pebbles
with fractured rocks observed.
1 Rock fragments greagly reduced to ~3%. very fine sand
and silt observed with slight moisture content.
H00

Rock fragments and rounded pebbles comprise ~60%
of the rock, sand and silt. slight moisture detected.

=

=
-9
-

I
FF o
L9200 ¢

PRl

Increase in sand fraction to ~70% with slight moisture

Rounded small pebbles with some rock fragments,
slightly darker color. sand and silt content ~60%. slight




BROWN anp CALDWELL

Phoenix. Arizona

BORINGLOG

GILA CONGLOMERATE as above with increased silt
but no sand.

Project Name: BHP Superior Project Number: _ 3800.05
Soil Bosing (] Monitoring Well (X Boring/Well Number: MCC-1 Sheet 4 of _4_
Graphic Log
g|c 22 5 2
| = L. Sl ola &5 5 .
= | & Description ;‘ T|e| £ = 3 Remarks
5y 2| E|El & 3 o
S = = |e i 3
PPM
4 moisture. 4 c
120 — < .
] 7 )'o g Bentonite seal from 400 to 450 feet bls
i i A O
T GILA CONGLOMERATE as above with an increase in i )
] waler content. D
i GILA CONGLOMERATE as above with a decrease in i o O
10 water content and slightly more sand. oy
i GILA CONGLOMERATE as above with slightly less i o
] sand. b,
{ (oA ﬁ,‘ﬂ?éi‘g?iﬁﬁf?“ & above with well rounded | ° % d-inch PVC casing from 443 1o 453 feet bis
— : e T
i GILA CONGLOMERATE as above with an increase in ] I T
moisture content, clayv/silt coatings on chips, and he . )
. Ncomprised of 80% chips and sub-rounded pebbles, f o g = Specified 10-20 Mesh sand filter pack from
7 Moist with"an increase in sand to ~70%. 7 Koy E 45010 483 feet bls
p— LT - 13
160 i Increase in pebble content, silt and fine sands reach 1 o =
7l 50-60%, rock coated with fines. ]l :. % =
| i %b - Ei 4-inch diameter slotted PV C screen (0.02" slot
| e = size) from 453 1o 483 feet bls
] Unit is saturated, contains verv clean, subangular 10 | S E
subrounded gravel and rock fragments with little to 2 @ E
i none sand or silt. ] 3 Ry
] 1 g 4 E
480 — 7 o =

Unit comprised of 80% silt and clay with rock
fragments and small sub-angular pebbles. Decrease in
valer content,

—

GILA CONGLOMERATE as above with an increase in
hpebble and rock fragment fraction.

— -

Unit 15 moist and comprised predominantly of silt and
lay {80%). pebbles and rock fragments (15%}. and

[
‘\&nd {1-5%)

—

P

-
g

0
b
el

i

> B

K=

.

e

il

Total cased depth = 483 feet bls

Total depth hole at 500 feet bis




BROWN ano CALDWELL

Phoenix, Arizona

BHP Su»erior

BORINGLOG

3800.05

Project Name:

Project Number:

Soil Boring O] Monttoring Aell X Boring/Well Number: MCC-Z Sheet 1 of i
Boring Location: 331741.85N(Lat) 1110640.75W(Lon Elevation and Datum:  2851.3 msl
; g
) Drilling Contractor:  Boyles Brothers Driller: Date Started:  3/31/95 Date Finished:  4/1/95
] ) Completed Water Depth:
Drilling Equipment:  Schramm { Borehole Diameter:  7.5" Depth: (feen 225.0 (feet) 59.0
Sampling Method:  CaliforniaMethod [ Shelby Tube (] Split Spoon (L |L __ WELL CONSTRUCTION S
. ] Type and Diameter .
Drilling Method: ~ Air Rotary Drilling Fluid: ~ Air | of Well Casing: 4" LCS(9-123), 4" PVC(123-133)
Backfill Maerial:  Tvpe 5 Cement Grout 1 Slot Size:  0.02"  { Filter Material: 10-20 CSS1
] Development Method: Pump and Surge
Lopged By: Jim Clarke Checked By: P g
Graphic Log
a0
e £lg 7
21z 2121, = £
= | & Description SlElE _:q” = E Remarks
PPM
| PEDIMENT/ALLUVIUM - i Type 5 cement grout seal from 0 to 100 feet
] \Sill_\' and gravelly sand, brown-gray, damp. comprised © §
i f coarse sand {70%%). gravel {15%)}, silt {13%). | o Q
1 | GILA CONGLOMERATE L >
Unit comprised of gravelly sand (70% fine to coarse T e I
7 sand, 30% gravel). tan. drv. poorly to moderateiy T Q
] sorted. angular to subangular grains. strongly cemented. i ]
7 Clasts composed primarily of limestone, quartzite, and 7 o {3y ‘Q
20— [\metavolcanics. .~ §
7 Unit is strongly cemented, comprised of sand (80%), 7] n <
. Now plasticity clay {5%). and gravei (13%). )G" §
A Unit is strongly to moderately cemented. poorly sorted. T F
— dry. with an increase in gravel content (40%%) and littie o“\ﬂ é t
1 to none silt or clav. I . ‘2
—] Unit is poorly 10 mederately sorted, moderately to - \5\ \é
A E:’ongly cemented, dry, and comprised of gravel (70%) - ° & i
40— d sand {30%) — L < %
. \EJnit is moderately sorted. drv to shightlv damp, and l E ¥
— omprised of sand {65%) and gravel {33%). — « AP . )
- Unit contains gravel (70%). sand (30%). and is dnv w0 i b : 4" low carbon steel casing from 0 to 123 feet
— slightty damp with an increase in soil moisture at 35 — o C&:
4 feel. 4 ne Q .
v i e 0 %
60— ] ')o C>
1 1 Lo R %
i ‘ 0P D
B Unit1s brown. moist. dense. and comprised of very fine B e §
| to fine grained sand (70%). silt and clay {25%). with | . M\ P
| lesser gravel (5%). i ) — ‘é A
8071 MUDSTONE LENSE i 4
_ Unit is brown, moist. very hard. cemented, and .
N \‘comprised of low plasticity silty clay (80%¢). and sand ’ i ;
20%. ’ 1
I Unit is brown. moist. very hard. low plasticity. and 5 :
7 comprised of sitty and clay (60%). fine 1o medium 7 e Dy ‘Q k
] rained sand (33%). and lesser gravel (3%). ] . §
j— GILA CONGLOMERATE ] ', &
100 —- Unit is brown. moist. very dense. poorly graded. and ] Q
7 comprised of fine 10 medium grained sand (60%). low 7] o 1
. I lasticity clav (40%%). and ~10% pravel a1 95 feel. = e 0y
7 First water encountered duning drilling a1 100 feet. B " )
7 __ DC Bentonite seal from 100 to 128 feet
o | R
i20 - ) .
- o
i




BROWN ano CALDWELL

Phoenix, Anizona

Project Name: BHP Superior

BORINGLOG

Project Number: 3800.05

Soi Boring  [] Monitoring Well X Boring/Well Number: MCC'2 Sheet _2_ of _2
' Graphic Log
=| & 2|
\ 3= HEIA g
|3 Description Y 212 éﬁ = g Remarks
gz A H ERER R
=< =R I Rl
PPM
i '
— < N Q 4" PVC casing from 123 to 133 feet
_: )o d =
i L0 =
140—” NS E=
i b é
- c C E
4 B s {‘\ —
— — i : : =] = 4" stotted PVC screen (0.02" slot size) from
i Unit is brown, moist, very hard. and comprised of low o ™~ e} 133 to 1853 feet
160 — plasticity clay (65%). verv fine to medium grained sand 0l =
i \(35%), and cemented nodules. c 5
| Unit is brown. moist, very hard, and comprised of very . D =
fine to medium grained sand (60%), and silt and clay =
T | eoew. P =
i A Q E
— —
i -1 5
180— b, o E
- IS = Total cased depth = 183 feet
] MUDSTONE
] Unit is red-brown. moist. fow to moderate plasticity,
. B and composed of silty clay.
: —_ 10-20 Mesh Colorado Silica sand pack from
b 00— 128 to 220 feet
B Cemented clay nodules at 200 feet.
’)20 —_

Stopped drilling at 225 feet

S




BROWN ano CALDWELL

Phoenix, Arizona

BORINGLOG

Project Name: BHP Superior Project Number: _ 3800.05
Soil Boring (] Monitoring Well X Boring/Well Number: MCC-3A Sheet _1 _ of i
Boring Location:  331740.23N(Lat) 1110619.18W(Long) { Elevation and Datum: 2798.2 msl
Drilting Contractor:  Boyles Brothers Drilier: Date Started:  3/20/95 Date Finished:  3/21/95
| Completed Water Depth:
Drilling Equipment: Schramm Borehole Diameter:  7.5" Depth: {(feet)  93.0 {feen) 10.4
éampling Method: California Method [ Shelby Tube il Split Spoon il i e \‘VELL CONSTRFJCTI‘ONK
. | . Type and Diameter
Drilling Method:  Air Rotary Drilling Fluid: ~ Air | of Well Casing: 4" LCS(0-25), 4" PV(C(25-35)
Backfill Materiat: Type 5 Cement Grout Siot Size:  6.02" | Filter Material:  10-20 CSSI
. ' Development Method: Pump and Surge
Logged By: Jim Clarke ‘ Checked By:
Graphic Log
= ; ‘E =] w
8| = 2|2 2 £
=z | & Description o |2 "é, g1 = = Remarks
=% g E|E £ 3“ §
22 = |2 [d] =
PPM
= FILL/TAILINGS = q \ Type 5 cement grout seal from 0 10 28 feet
7 Silty and clayey sand, gray-brown, wet, 60% sand, 40%  + > :
] fines, non cemented. ] §
10—_1 Measured Groundwater Level {Juby, 1998) = 26,84 feet — q %
— bls. : — %
—: ALLUVIUM - p 4 y % 4" low carbon steel casing from 0 to 25 feet
1 1 » i
7 . Yk 4
20— — CHL N
= 3 11X ¥
= J « iy J
_:7 A by O
—?“ First water encountered during drilling a1 28 feet bls. = p @ b
30: GILA CONGLOMERATE E o < Bentonite seal from 28 10 32 feet
= Unit is competent and contains rounded clasts of i N ) q 4" PYC casing from 25 10 35 feer
- limestone in a sandy. silty, clay matrix. - o B !
= -] LO Y 5
= 3 (¥ B
E E - %C -
] . o[ \° =
E E 2o B
50 A 2 O — 4" Schedule 80 PVC screen (0.02" slot size)
- MUDSTONE/CLAY A - from 3510 85 feet -~
E - —
- - =
E E -
60— GILA CONGLOMERATE — IS R= . _
— Unit is competent and contains rounded clasts of — N 0 g = !g'iogh{’?h Colorado Silica sand pack from
— limestone in a sandy, silty, clav matnix. —] b D = ? ect
- 5 Yele =
- ER =
70 - 50 B
3 3 e =
< |MUDSTONE/CLAY = =
- =
B E =
80— = =
1 = —
= GILA CONGLOMERATE i >~ C\- =
. Unit is competent and contains rounded clasts of = ; ) < = Total cased depth = 83 feet
B limesione in a sandy, sity. clay matrix. B oﬁb
— ] | S~ O
90 E O Stopped drilling a1 91 feet
— I~




BROWN ano CALDWELL

Phoenix, Arizona

Projecl Name: BHP Superior

BORINGLOG

Project Number: 3800.05

C] Monitoring Well X Boring/Well Number; MCC-3C Sheet _3_ of _3_
Graphic Log

= :r:;. £l g : w
g | = sz > g2
=z | = L < vi|a &0 5 i
= | & Description Y| =le2l £ = =2 Remarks
[ : | ElE| = 3 2
= ] =] s | = = = e

PPM

predominantly of dacite. basalt, quartzite, and 3\6 gel from 437 10 487 feer
Q

limestone.

-

uécoo
N

=7
(A AT A

IIIIIIII!'IIIILII][

VAl

0

<

O N I P T O A A N P P P Y I P A A I I P T I P

GILA CONGLOMERATE as previously described.

NS
A0 A0

<

A

O
‘()

(ARRANNSA RN RAFARRNANNADRRNARA N AN NNRRBANRAR RN

O

o o
o

O

all@

o

20

0

o0

0 [erg
[@a)

A

A
n(-](j'

DO

_LEIIIl|iI|l||lII].iI||ll!|||.||||

20-40 Mesh sand pack from 487 to 492 feet

10-20 Mesh Colorado Sihica sand pack from
492 10 390 feet

5 9/16" Schedule 80 PV screen (0.02" slot
size) from 499 to 579 feet

Total cased depth = 579 feet

Stopped drilling at 590 feel




BROWN ann CALDWELL

Phoenix, Arizona

BHP Superior

BORING LOG

Project Name: Project Number: 3800.05

Soil Boring i Monitoring Welt (X Boring/Well Number: MCC-4 Sheet .1 of 1

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
Completed Water Depth:

Drilling Equipment:  Schramm Borehole Diameter:  7.5" Depth: (feet) 255.0 (feet) 635

Sampling Method:

California Method

Shelby Tube [J

Split Spoon D

WELL CONSTRUCTION

Typé and Diameter

Drilling Method:  Air Rotary Drilling Fluid:  Air of Well Casing:~ 4" Low Carbon Steel
Backfill Materiat.  Type 5§ Cement Grout Stot Size: 0.02" | Filter Material:  10-20 CSSI
] | Development Method: Pump and Surge
Logged By: Jim Clarke | Checked By .
Graphic Log
z| & Els :
== A £
z | & Description 12 g = E : Remarks
giu ElEIEl £ =2 | =
c |z = E|a] 3
| PPM '
_ SILTY CLAY _ 7 % Type 5 cement grout seal from 0 1o 192 feet
_ Tan, damp. firm, moderate plasticity, non-cemented. 2 : 2 : :
T . o

\SANDY SILT
Grav-brown. damp and dense.

MUDSTONE

Brown, very moist, firm, moderate plasticity. weakly
cemented, with ¢lay nodules at a depth of 22 feet.
MUDSTONE

Tan-brown, moist, very hard, moderate plasticity, with
ctay nodules weakly 1o moderately cemented.

Measured Groundwater Level (July, 1998) = 63.15 feet

First water encountered during driliing a1 100 feet bls.

1

|

1

Tan-brown. maoist, very hard, moderate plasticity, with
clav nodules weaklhy to moderately cemented.

50—
@ v
_ bls.
100~
]l [™uDsTONE
150 —
e

|

GILA CONGLOMERATE
Unit contains moist. gravel sized limestone clasts in a
brown clav matrix,

GILA CONGLOMERATE

Unit contains 60% fine grained sand. 353%6 moderatelv
lastic clav. 3% fine gravel. Unit is brown. very dense,
nd very moist.

GILA CONGLOMERATE

Unit contains 63% sand. 25% silt and clay. and 10%

fine gravel. :

|

NN NN

AN N,

S NS,

|
L~ | =
=
—
< =
=
ot
O E
» —
3 ]
o 4 =
Sl
o =
EI{\

4" low carbon steet casing from 0 10 200 feet

Bentonite seal from 192 10 197 feet

10-20 Mesh Colorado Silica sand pack from
197 to 235 feet

4" Schedule 80 PVC screen (0.02" slot size}
from 200 te 250 fect

Total cased depth = 230 feet
Stopped drilling at 253 feet




BROWN anpo CALDWELL

Phoenix, Arizona

BORINGLOG

Project Name: BHP Superior Projec: Number: __3800.05
Soil Boring O Monitoring Well X Boring/Well Number: MCC-5B Sheet _ 1 of _2
Boring Location:  331757,14N(Lat) 1110617.37W(Long) Elevation and Datum:  2962.7 msl
Drilling Contractor:  Water Development Drillet: Date Stanted:  7/28/96 Date Finished:  7/29/96
Compieted Water Depth:
Drilling Equipment. Dresser T7T0W Borehole Diameter: 10 5/8'Y Depth: (feety  100.0 (feet) 36.5
: H
Sampling Method:  California Method ! Shelby Tube Ll Split Spoon 0 5,. E_“_mmw‘wm_““w___w —
] ] i Type and Diameter
Drilling Method:  Air Rotary Drilling Fluid: ~ Air H of Well Casing: 4,77" ID Schedule 80 PVYC
Backfitl Material: Type § Cement Grout with 3% bentonite | Slot Size:  (b02" | Filter Material:  10-20 CSSI
iy . Development Method: Bail/Swab and pum
Logged By: John Eliades Checkied By: pump
- . - o - s s RN T WA o= : T e o : semaicrryt =z
Graphic Log
=& 2| ¢
- = oy
£ = 2|2 = £
z | & Description o|E2tEf 2 = =] Remarks
|9 EEIEIE | = |
= | = RN 2 B
PPM
B TAILINGS E ‘ Type 5 cement with 3% bentonite grout seal
- Pale yellow (2.5yr (7/4), silty to clavey taitings material 1 from 0 1o 43 feet
— with slight stiffness. — >
10— - %
1 [TAILINGS ) §'
] Dark gray (10vr 4/1) siley tailings material. ] g
20— = % %
3 3 g \%\ 4.77" ID Schedule 80 PVC casing from 010 51
J ] 4 % feet
303 . % %
—_!_ Measured Groundwater Level (July, 1998) = 38 51 feet —] § %
T bls. = ; %
40 - § %
7 | N
- - Fine sand pack from 43 o 49 feet
50 E L
] > =
¥ First water encountered during drilling at 35 feet bls. E E
_ - =
. 7 =
—_ — —
: : g
60__ - : E 10-20 Mesh Colorado Silica sand pack from
] =] = 5910 100 feer
- -~ =
4 - =. i
- — =. i
3 i E 4.77" ID Schedule 80 PVC screen (0.02" slot :
70 ] = size) from 51 10 91 feet
— — =
J o] =




BROWN anp CALDWELL

Phoenix, Arizona

BORINGLOG

Project Name: BHP Superior Project Number: _3800.05
Soil Boring  {_J Monitoring Well  (X] Boring/Well Number: MCC-5B Sheet _ 2 of _2_
Graphic Log
=| & 2| o
n . = 7
£z 21%1:| 2 £
= 1% Description cl2lg] 2 = 2 Remarks
|~ x| glel = v 5,
21 Elslzl £ | = =
) v = v | =
PPM
— GILA CONGLOMERATE — e
i Fine to coarse grained, modereately sorted J ; O <
. conglomerate with clasts composed predominantly of - o D
80— dusky red (2.5vr 4/5), medium grained dacite. - b %Q
o o
] — sfm
- GILA CONGLOMERATE as above with clasts — P~ c\_,
2 compaosed predominantly of dark greenish black, 7 )" O g
90 ] medium grained igneous intrusives (possibly gabbro or i 2, o]
5 dLo;rl‘l:i)‘,Ecsl‘usk} red, medium grained dacite, and dark j__' :Q \é s_' ‘ Total cased depth = 91 feet
; GILA CONGLOMERATE with clasts composed - DS
~ predominantly of dusky red, medium grained dacite. ] o)
— ight gray dacite. and limestone. - 2 M
_ GILA CONGLOMERATE with clasts composed i ;)° ) <
- predominantly of dusky red. medium grained dacite i o 0 .
100 hand light gray dagite. 7 & Stopped drilling at 100 feet




BROWN ano CALDWELL

Phoenix, Arizona

BHP Superior

BORING LOG
3800.05

Project Name: Project Number:

~ Soil Boring UJ Monitoring Well X - Boring/Well Number: MCC'GA Sheet 1_ of 1
. Boring Location: 331756.47N(Lat) 1110703.15W(Long) Elevation and Datum: 28111 msl
: Drilling Contractor:  Water Development Driller: Date Started:  7/17/96 Date Finished:  7/24/96
Completed Water Depth:
Drilling Equipment: Dresser T7T0W Borehole Diameter: 10 5/8"| Depth: (feety 223.0 (feet) 23.6
Sampling Method:  California Method (] Shelby Tube L1 Split Spoon L} o WELL_C_ONFT'{_UFTION o
. . . Type and Diameter
Drilling Method:  Air Rotary Drilling Fluid: ~ Air of Well Casing: 4.77" 1D Schedule 80 PVC
Backfill Material:  Type 5 Cement Grout Slot Size: 0.02" | Filter Material:  10-20 CSSI
. Devetopment Method:  Bail/Swab and pump
Logged By: John Eliades Checked By
n gy —— Ch s - T ————r
Graphic Log
= | & vl .
gls £ 2 &
= |z ioti Slele| & =]
= | & Description =18l & = 3 Remarks
gy A ERE: &
c & | % |<4] 5
PPM
GILA CONGLOMERATE i T Type 5 cement grout seal from G 1o [51 feet
Unit is brown (10vr 4/3), moderately sorted, with o D '
n medium grained clasts composed predominantly of dark ™| ‘3
7 quarzites, igneous mafics, basalt, limestone, and traces 7 o 0
of schist and dusky red dacite. The unit reacts strongly o
_% with HC]. suggesting calcareous cementation. o
— Measured Groundwater Level (July, 1998) = 23.90 feet — o G
bls. _ -
[ .

L
~1
O
I~

First water encountered during dritling at 42 feet bls.

3
[ 1
i
o e

4.77" 1D Schedule 80 PVC casing from 0 to 60

L
|
oo |

% feet

— —_ =l O h
J . o [N

100 — - b -
4 2 o 0
_ _ s
] _ o 0
i . P, 0
; 7 o
- - <0
-] - )o 3 !

150 — — o 4
i . g B 20-40 Mesh sand pack from 151 to 155 feet
—] — & CS —
i . ) A E
—] —_ o :
i ] ol 2 .
] - ° = 10-20 Mesh Colorado Silica sand pack from

A = 155 to 220 feet
- . =
— _ [y J =
] ] e = 4.77" 1D Schedule 80 PVC screen (0.02" slot
. e © = size) from 160 to 220 feet

00— . H
- - ¢ O ]
_ . I =
- 2 @ =

. — — ™~ - Total cased depth = 220 feet

Stopped drilling a1 222 feel




BROWN anp CALDWELL

Phoenix, Arizona

BORINGLOG

Project Name: BHP Superior Project Number: 3800.05 i S
Soil Boring ] Monitoring Well  [X] Boring/Well Number: MCC-6B Sheet 1 or _3
Q Boring Location:  331756.32N(Lat) 1110703.39W(Long) | Elevation and Datwm:  2811.9 ms!
' Drilling Contractor: ' Water Development Driller: | Date Stanted:  7/12/96 Date Finished:  7/17/96
: fi Completed Water Depth:
Drilling Equipment: Dresser T70W Borehole Diameter: 10 5/8"Y Depth: (feety  605.0 (feet) 18.0
Sampling Method:  California Method [} Shelby Tube (| Split Spoon L f WELL CONSTRUCTION
] : . Type and Diameter
Drilling Method:  Air Rotary Drilling Fluid: ~ Air | of Well Casing: 4.77" ID Schedule 80 PYC
; T
B |
Backfill Material:  Type 5 Cement Grout 1 SlotSize:  0.02" | Filier Material:  10-20 CSSI
o Development Method:  Bail/Swab and pump
Logged By: John Eliades Checked Byv:
" Graphic Log
iz Description Ol E|E| 2 = = Remarks
|2 el = 2 g
g |2 21 &l=] £ = =4
&« R Rl B
i PPM
] GILA CONGLOMERATE 4 A Tvpe 5 cement grout seal from 0 to 487 feet
] Unit is brown (10yr 4/3), moderately sorted, with clasts - ° B >
— composed predominanty of dark quartzites and igneous ~ —| :) Q L
2 mafics. The unit reacts strongly with HCI, sugpesting . o t&
201 lcalcareous cementation, T O 4
] Measured Groundwater Level (July, 1998} = 18.01 feet ] o
- bls. -] « NP2 %
— — ) ;
i j o C&, %
1 QR S— — . b © ‘2
. = First water encountered during drifling at 42 feet bis. 4 . B%
: . . s 3 %
- . <
60— . T g
- ] o VY
: : ) ¢§
- ] o .
i 2 o Q é
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BROWN jxp CALDWELL  goriNG LOG

Project Name: BHP Superior

Project Number: 3800.05

Soil Boring (] Monitoring Weli  [XI Boring/Well Number: MCC-6B Sheet _2_ of .3
: Graphic Log
=& £z
g < 5| = S
z | E Description S|l2l2 E = - Remarks
Elu EIEIEl 22| «
= el|le|e ]
' PPM
] - e f
] GILA CONGLOMERATE — . >
7 Unit is brown {10yt 4/3), moderately sorted, with clasts ] ¢ B %
4 composed predominantly of dark quartzites and igneous - D
7 mafics. The unit reacts strongly with HCI, suggesting - ¢ t
20— calcareous cementation. — X L
E ] o (v %
; 3| B
. - QF4 .
P40 7 > 4.77" ID Schedule 80 PVC casing from 0 to
. ~ ; Y% 500 feet
B B o G0 !
- - L O K
P60 — — § :
] ] ¢ Q
- - ) t§ ‘%
] . e_ - :
i - 5 Q
o 3 of Y
. E Dp C§ N
_' ] ) €
- —_ o Y
300 -] o g% %
~ - o c% %
320_.: - © & "é %
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BROWN anp CALDWELL

Phoenix, Arizona

Project Name: BHP Superior

BORING LOG

Project Number: 3800.05
MCC-SB Sheet 3 of'__3_,

Soil Boring ] Monitoring Well X Boring/Well Number:
Graphic Log
=& £ s
N ; __'__ E = e Eﬂ
= z Description S22l 2 = g Remarks
-3 2! ElE] ¢ G ()
[T ] Stals| £ = =4
= 12 | 5
PPM
- ] o ™
. GILA CONGLOMERATE - e 0
1 Unit is brown (10vr 4/3), moderately sorted, with clasts ] ’ Q
— composed predominantly of dark quartzites and igneous  — 4 o c>
480 — mafics. The unit reacts strongly with HC, suggesting - o) 6
] calcareous cementation. ] o ll\\v' N
i 1 ° B NS
- ] s 4 ‘ 20-40 Mesh sand pack from 487 to 493 feet
— — o
500 - L ©
7 7 AN %
E E P o = ) 10-20 Mesh Colorade Silica sand pack from
] ] Q- %’ 493 10 386 feet
520 — - . 1B
— _ o [y 5‘
. . . b, o &
540E K e O =
R - a G = 4.77" ID Schedule 80 PVC screen (0.02" slot
] ~ ) 1 H size) from 500 to 580 feet
7 = N =
~ ] o © §
560 ] ] ° B ) E
. ] i )o [ E
. E 2| B
580 — - « V] = Total cased depth =380 feet
- B Po 3
] . o 9
k00— 3 § 0

Stopped drilling at 605 feet




BROWN anp CALDWELL

Phoenix, Arizona

BORING LOG

Project Name: BHP Superior Project Number: _ 3800.05
Soil Boring CJ Monitoring Weli (X Boring/Well Number: MCC-6C Sheet _1 _ of 1
Boring Location:  331756.30N(Lat) 1110703.20W(Long) Elevation and Datum: 2811.4 msl
Drilling Contractor;  Stewart Brothers Driller: H Date Staned:  8/19/97 Date Finished:  8/20/97
Completed .| Water Depth:
Drilling Equipment:  ‘Gardner-Denver 15W | Borehole Diameter: 9 7/8" H Depth: (feet) 122.0 (feer) 38.3
Sampling Method: California Method O Shelby Tube O Split Spoon O e ] >WELL CONSTBUCTION
] . . Type and Diameter
Drilling Method: ~ Aiir Rotary Drilling Fluid: ~ Air H of Well Casing: 4.5" Schedule 40 PVC
Backfill Material. Type 5 Cement Grout with 4% bentonite Slot Size:  0.02" | Filter Material:  10-20 CSSI
. . Development Method:  Bail/Swab and pump
Logged By: Mike Bostic Checked By:
Graphic Log
= E—\ - £l 4
g|= 21 Z2l.l & £
£ | & Description Olslzgl £ = = Remarks
A A HEAERE:
o z = @z | & =
PPM
A GILA CONGLOMERATE | o ¢ Type 5 cement with 4% bentonite grout seal
| Unit 15 red to brown and weakly consolidated in a | ° B § from 0 10 66 feet
4 calcareous. fine 10 coarse sand matrix. Clasts are i . Q
| poorly sorted. subangular to subrounded. and composed | §
, of dacite, basalt. limestone, sandstone, quartzite and | . é
- schist. | . &
20— = . § %
] h ‘ 4%
. - § : 4.5" 1D Schedule 40 PVC casing from 0 to 76
— - B feet
1 Measured Groundwater Level (July, 1998) = 45 89 feet - é L
40— bls. — § t
_’3.7_ First water encountered during drilling at 44 feet bls. __" ) % %
7] SANDSTONE LENSE (5 fo 60 feet) ] 0
_ Lense consists of fine to very coarse grained sand and is ~ _| .
verv weakly consolidated. | RS
60— ¥ %
. . D D
__ — . ' 20-40 Mesh sand pack from 66 to 72 feet
80— — E - .
] i = 10-20 Mesh Colorade Silica sand pack from
_ _ = 7210 122 feet
1 ] =
— — =
| SANDSTONE LENSE (90 to 120 feet) i =
_ Lense consists of fine 10 very coarse grained sand and 15~ _| =
_ veny weakly consolidated. i E 4.5" Schedule 4¢ PVC screen (0.02" slot size)
| — from 76 to 116 feet
100— E
i | =
=
4 - =
—
g - =
— - — =
i i b Total cased depth = 116 feet
120 Stopped drilling at 122 feet




M C C'6 D CUTTINGS REACTION

Horizontal Datum, NAD 83; Vertical Datum NGVD29 SIZE TO HCI

LATITUDE: N33°17'57.63803" ELEVATION (TOC FT AMSL):2817.72 a B8 wy, 2
w
LONGITUDE: W111°07'02.03028" LITHOLOGY AS-BUILT 208 899k
i _l 8-inch locking
e L monument
GM: Alluvium - Silty gravel with sand; Light brown; Gravel, well-graded, highly variable lithology (aphanitic red volcanics, Apache Xg S:-Z':l) :Z-inch diameter
Ny’ rehole

Leap Tuff, limestone, quartzite, and diabase); Sand, well-graded; Fines, predominantly silt with clay.
(-3-24.4) 4-inch
schedule 40 PVC blank

{0-24) 8-inch conductor
casing with a cement
and 5% bentonite grout
seal

(17-18) #60 choke sand

SM: Alluvium - Silty sand; Brown; Gravel, well-graded with highly variable lithology (as above); Sand, well-graded; Fines,
predominantly silt.

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

6M: Gila Conglomerate - Silty gravel with sand; Distinct color change to gray brown; Gravel, well graded, highly variable lithology, ]
same lithology as alluvium (aphanitic red volcanics, Apache Leap Tuff, imestone, quarizite, and diabase); Sand, well-graded; i (24-80) B-inch borehole
Fines, predominantly silt. —|

"""""""""""""""""""""""""""""""""""""""" - -55) 10x20
GM: Gila Conglomerate - Silty gravel with sand; Gray brown; Gravel, well graded, highly variable lithology, same lithology as ] (s:hucasss)a:‘dxz R
alluvium (aphanitic red volcanics, Apache Leap Tuff, limestone, quartzite, and diabase); Sand, well-graded; Fines, predominantly =
silt; No acid reaction; Unconsolidated. |
- (24.4-54.4) 4-inch
- schedule 40 PVC
y ) screen, 0.020" slots with
1= end cap
= - {48.22) Water Level
| measured 8/9/2012
N
Ve N e
- N, (55-80) Slough
N
________________________________________________________________________ -
SM: Gila Conglomerate - Silty sand with gravel; Gray brown; Gravel, poorly graded, fine, angular to sub-angular; Sand, well- Z : A
graded; Fines, predominantly silt; No acid reaction; Unconsolidated. 4 & ’
————————————————————————————————————————————————————————————————————————— = s
SM: Gila Conglomerate - Silty sand with gravel; Gray brown; Gravel, poorly graded, fine, angular to sub-angular; Sand, well- N,
graded; Fines, predominantly silt; Weak acid reaction; Weakly indurated. ) N,
__________________________________________________________________________ .
7
SM: Gila Conglomerate - Silty sand with gravel; Gray brown; Gravel, poorly graded, fine, angular to sub-angular; Sand, well- N :
graded; Fines, predominantly silt; Strong acid reaction; Weak to moderately indurated.
BOREHOLE No. MCC-6D TOTAL DEPTH DRILLED 80 FEET SCALE AS SHOWN TITLE
ADWR REG No. 55-914374 BIT DIAMETER 11.75" DOWN TO 24'; 8" FROM 24 TO 80| DATE 712512012
BOREHOLE LOG AND
LOCATION SUPERIOR, AZ DRILLING FLUID AR DESIGN CAP
CLIENT RESOLUTION COPPER MINE LOGGED BY JIM CHECK  JIM AS BUILT DRAWING
DRILLING CO YELLOW JACKET DRILLING DATE STARTED 6/8/2012 REVIEW KJ
DRILLING EQUIPMENT SPEEDSTAR 50K-CH DATE FINISHED 8/3/2012 REV 0 |FILE MCC-6D.DAT FIGURE
DRILLING METHOD AIR ROTARY COMMENTS e A R PROJECT No. 123-92513 Ags%gearles 2




BROWN anp CALDWELL

Phoenix, Arizena B O R | N G L 0 G
Project Name: BHP Superior Project Number: _3800.05
Soil Boring  [J Monitoring Well X Boring/Well Number: MCC-9 Sheet 1 of _1_
Boring Location: 331732.98N(Lat} 1110626.19W(Leong) | Elevation and Dawm:  2769.2 msl
Drilling Contractor:  Stewart Brothers Driller: | Date Started:  8/18/97 Date Finished:  8/19/97
| Completed Water Depth:
Drilling Equipment:  Gardner-Denver 15W | Borehole Diameter: 9 7/8"" || Depth: (feet) 60.0 {feet) 10.0

WELL CONSTRUCTION

B APV A& i s 1 LT e LT BT AT (AN FAL ™ 3 T 47 % L R VT T T A ML Wl B3 Lo sl

Sampling Method:  Califormia Method U Shelby Tube L Split Spoon O e ———
Type and Diameter

Drilling Methed: ~ Air Rotary Drifling Fluid: ~ Air 1 of Well Casing: 4.5" Schedule 40 PVC
Backfill Material: Type 5 Cement Grout with 4% bentonite | Slot Size: 0.02" | Filter Material:  10-20 CSSI
. . i Development Method:  Bail/Swab and pump
Logged By: Mike Bostic Checked By: .
s v s a b s o «smzw’m Darrates T
Graphic Log
=& 2| ¢
— d
213 212l B £
= ; Description Dl=lg] & = 2 Remarks
gl AR HERERRK:
c |« FRRZE K
PPM
ALLUVIUM AND FILL Type 5 cement with 424 bentonite gel grout

seal from 0 to 20 feet

__y Eirst water encountered during drilling at 10 feet bls.
10—+ Measured Groundwater Level (July, 1998) = 13.32 feet [—— . Q 4.5" Schedule 40 PVC casing from 0 to 28 feet
] bls. - : § ‘
i GILA CONGLOMERATE _ » N
] Fine to coarse grained clasts in a tuffaceous. sandy ] D -
] matrix. Clasts composed of limestone, quartzite, and ] e 4
- volcanics. E B G >
20 _' N &) Z |
— — Oﬁ g \ 20-40 Mesh sand pack from 20 1o 23 feet
A 7 SSEE
_ ] e 0 \
- - D -
—] — o =
30— ] ¢ © g
g 1 <0 E
2 - b4 =
. 1 = 1=
7] 7. L ©
— — [} 4.5" Schedule 40 PVC screen (0.02" slot size) |
1 1 ° from 28 to 48 feet
10 -] -
- —~ o . -
4 — e C 10-20 Mesh Colorado Silica sand pack from
-~ - = 28 10 60 feer
J . ) =
4 i D =
s —_ o ?;1
- - | Total cased depth = 48 feet
50— = c ‘
3 - = 3
3 3 o
E 3 e
3 ] o 0y
60: - Stopped drilling at fxO feet




MCC'gA CUTTINGS REACTION

Horizontal Datum, NAD 83; Vertical Datum NAVD88 SIZE TO HCI
Q
LATITUDE: N33°17'32.789" ELEVATION (TOC FT AMSL):2764.27 I § 5 Wy 5
w < z x
LONGITUDE: W111°06'25.784" LITHOLOGY AS-BUILT £38 25285
8-inch locking
monument
"~ Fill - ML: Sandy Silt with Gravel; Light Brown; Gravel, well-graded, limey sandstone; Sand, very fine; Fines, predominantly sit; race of old mine | (048] Bt e

material; moist.
(1.72'ags - 20'bgs) 4-
. . . . - . . . . inch schedule 40
Alluvium - GM: Silty gravel with sand; variable color, whitish, reddish, and brown; Gravel, variable lithology, sandstone, limestone and tuff, well- PVC blank

graded; Sand, well-graded; Fines, predominantly silt with trace clay; Moist SWL = 7.33 ft bgs
measured 2/14/13

- v 0, i
Alluvium/Gila Conglomerate - SM: Silty Sand with gravel; variable color, whitish, pinkish, and light brown; Gravel, variable lithology, includes, O o Pomonte

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 (14 - 18.5') Hydrated
coarse, angular; Fines, clay. bentonite chips

(18.5 - 19') #60
choke sand

(19-46') 10x20 silica
sand

(20-45") 4-inch

Gila Conglomerate - SW-SC: Well-graded Sand with Clay; Light brown; Sand, very fine to coarse conglomerate with red/brown cement, quartz schedule 40 PVC
matrix, variable clasts; Gravel, fine, rare; Fines, clay. screen, 0.020" slots
with end cap

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

BOREHOLE No. MCC-9A TOTAL DEPTH DRILLED 46' SCALE AS SHOWN TITLE
ADWR REG No. 55-915069 BIT DIAMETER 4.25" TO 20' THEN STRATEXTO46' | DATE  04/02/2013
BOREHOLE LOG AND

LOCATION SUPERIOR, AZ DRILLING FLUID n/a DESIGN KAP
CLIENT RESOLUTION COPPER MINE LOGGEDBY  JIM, KAP CHECK JIM AS-BUILT DRAWING
DRILLING CO  YELLOW JACKET DRILLING DATE STARTED 01/04/2013 REVIEW KJ
DRILLING EQUIPMENT CME 85 DATE FINISHED 01/10/2013 REV 0 |FILE MCC-9A.dat " FIGURE

- X A E
DRILLING METHOD AUGER TO 20' THEN STRATEX 0 46' | COMMENTS nos - neyow caount st e PROJECT No. 123-92513 % Agsoé(clgtes 2







063-2596 £62-2526 RCC LSP.GPL GLDR IRV.GDT 11207

= Golder
LAASSOCIAteS

SMELTER POND POC WELL

FIGURE 2-4

-

CLIENT: Resolution Copper Company AZ STATE PLANE N: 834587 SHEET: 1 OF 1
PROJECT: Lower Smaller Pond CENTRAL NAD 83 E;947379,3 DRILL RIG/METHOD; BK-81/4.25" HSA
LOGATION: Superior, Arizona ELEVATION: 2743.149 FT AMSL LOGGED: JAC DATE: 213/07
PROJECT NO.: 063-2596 INCLINATICN; -80 CHECKED: JAC DATE: 4/25/07
e z? Monitér Well Dotails
g " =1 & Top of Cnylng Elavabion: 274628 1L AMSL
z s |E g k| 2k
aé é.l e Sampla Description T | 82| Zka o, | e )
Eilw 2! 28 Wi consistency or densily, cofor, MAJOR COMPONENT, h 'Eg’ gfﬁ 1 ,';gﬁ“","-" ;ol«;»‘;‘xem
E b | ElE 8?& HETR minor camponenls, maistare, other notes, E ) a%é 2ap. 3l stckup v
2 g | §|6|RREE gg 5 & e8] 23 gound surlace.
o= CERRER | solt, moderale brown, SANDY SILT, cohesive, some organics, 8,04 4.0 frin. Boh o push 7
R 3 {ow plasticity, sirong reaction with HGL litla ta sonte tails, molst, A PV fiser E
27411 s ) Pozzolan'c comant
xR RTE dénse, moderale biown, fine 1o coarse SAND, racafine 6 from -3 i
medium gravel, race to lillle {ines, completely wealhered clasts. i
7 vatiabln reastion with HCH, wal, (atiuyium).
\Vi -sample barrel refusal at 4 fi,
_ \/ | Hydrated boitonite N
ciip seatfiom 3-54.
Ly ]
B ” ;I"up of sanppick 8t 5 n
&

1o 2 ha sl 7.07{ 1.61 7
larans - 21n. 5ch. A9 PYC N
1728 |3 hsres nard, weaKly cemented, pale brown, e to coarse SAND, ltls ~ | 7.28( 1 A I

X fine to coarse gravel, lille fines, dry, (weathered Gila werf gehzon with 1020
i A Canglomerats). sicasand fiter pack.
axs
15— ga:‘ci j -
4 palesB=U & 7.56] 0.7
00
- SFC,,C ~
OXeX
| S :
27266 5 ; S e waikpoin,
178 52403 End of Boring at 17.5 Feal Balow Ground Surface,

Report of borghole must be read in copjunction With accompanying nates and abbredations
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WATER LEVEL ELEVATION, IN FEET ABOVE MEAN SEA LEVEL

2,940

2,920

2,900

2,880

2,860

2,840

2,820

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

EXPLANATION

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

— 100

b o *8e

— 120

— 140

DEPTH TO WATER, IN FEET BELOW LAND SURFACE

— 160

500 YARD POC

1995 1996 1997 1998

FIGURE C-1. WATER LEVEL HYDROGRAPH FOR MONITOR WELL 500 YARD POC
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WATER LEVEL ELEVATION, IN FEET ABOVE MEAN SEA LEVEL

2,860

2,840

2,820

2,800

2,780

2,760

2,740

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

00 0gn® 00 09000 80a00ge

0009900

EXPLANATION

Perforated Interval: 152 to 206 feet bls

Land Surface Elevation: 3,008 feet above mean sea level
Agquifer: Shallow Unconfined Gila Conglomerate (northernmost documented extent of mudstone unit)

GAI-02-01

1995 1996 1997 1998 1999 2000 2001

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

YEAR

FIGURE C-2. WATER LEVEL HYDROGRAPH FOR MONITOR WELL GAI-02-01
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WATER LEVEL ELEVATION, IN FEET ABOVE MEAN SEA LEVEL

2,680

2,660

2,640

2,620

2,600

2,580

2,560

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

EXPLANATION

Aquifer: Deep Confined Gila Conglomerate
Perforated Interval: 200 to 250 feet bls

Land Surface Elevation: 2,675 feet above mean sea level

DEPTH TO WATER, IN FEET BELOW LAND SURFACE

INDIAN PONDS POC

— 100

1995 1996 1997 1998 1999 2000 2001

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

YEAR

FIGURE C-3. WATER LEVEL HYDROGRAPH FOR MONITOR WELL INDIAN PONDS POC
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WATER LEVEL ELEVATION, IN FEET ABOVE MEAN SEA LEVEL

2,860

2,840

2,820

2,800

2,780

2,760

2,740

605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\West Plant Site wells\MCC-1.grf

EXPLANATION
Land Surface Elevation: 2,962 feet above mean sea level
Aquifer: Unconfined Gila Conglomerate — 120
Perforated Interval: 453 to 483 feet bls
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FIGURE C-4. WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-1
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WATER LEVEL ELEVATION, IN FEET ABOVE MEAN SEA LEVEL

2,860

2,840

2,820

2,800

2,780

2,760

2,740

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

EXPLANATION

Perforated Interval: 133 to 183 feet bls

Land Surface Elevation: 2,850 feet above mean sea level
Aquifer: Shallow Unconfined Gila Conglomerate
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DEPTH TO WATER, IN FEET BELOW LAND SURFACE

MCC-2
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FIGURE C-5. WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-2
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WATER LEVEL ELEVATION, IN FEET ABOVE MEAN SEA LEVEL
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2,780
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605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\West Plant Site wells\MCC-3A.grf
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EXPLANATION — 100
Land Surface Elevation: 2,803 feet above mean sea level -
Aquifer: Shallow Unconfined Gila Conglomerate
Perforated Interval: 35 to 85 feet bls o
— 120
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YEAR
FIGURE C-6. WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-3A
“ MONTGOMERY
\J & ASSOCIATES




WATER LEVEL ELEVATION, IN FEET ABOVE MEAN SEA LEVEL
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2,780

2,760

2,740

2,720

2,700
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605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\West Plant Site wells\MCC-3C.grf

EXPLANATION I
Land Surface Elevation: 2,803 feet above mean sea level i
Aquifer: Deep Confined Gila Conglomerate I
Perforated Interval: 499 to 579 feet bls
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FIGURE C-7. WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-3C
“ MONTGOMERY
\J & ASSOCIATES



WATER LEVEL ELEVATION, IN FEET ABOVE MEAN SEA LEVEL
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605 - Resolution_HydroCharacterization\DATA_HYDROGRAPHS\West Plant Site wells\MCC-4.grf

— 0
EXPLANATION -
Land Surface Elevation: 2,675 feet above mean sea level -
Aquifer: Deep Confined Gila Conglomerate
Perforated Interval: 200 to 250 feet bls
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WATER LEVEL ELEVATION, IN FEET ABOVE MEAN SEA LEVEL

2,980

2,960

2,940

2,920

2,900

2,880

2,860
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FIGURE C-10. WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-6A
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FIGURE C-11. WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-6B
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FIGURE C-12. WATER LEVEL HYDROGRAPH FOR MONITOR WELL MCC-6C
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Perforated Interval: 140 to 180 feet bls

Land Surface Elevation: 2,977 feet above mean sea level
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FIGURE C-16. WATER LEVEL HYDROGRAPH FOR MONITOR WELL SMELTER POND POC
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FIGURE C-18. WATER LEVEL HYDROGRAPH FOR MONITOR WELL TAILINGS POND 5 POC B
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