
 

 
 
 
 
 

 
TECHNICAL MEMORANDUM 

 
DATE:   September 14, 2012 Project  605.123 

 
TO:   
 

Greg Ghidotti and Heather Gluski 
RESOLUTION COPPER MINING LLC 
 

FROM: 
 

Janis Blainer-Fleming and Kate Duke 
MONTGOMERY & ASSOCIATES 
 

SUBJECT: 
 

SUMMARY OF MODIFICATIONS TO WELLS HRES-02, HRES-05, 
AND HRES-10 
 

 
 

 In accordance with a request from Mr. Greg Ghidotti, Resolution Copper Mining LLC 
(RCM), Montgomery & Associates (M&A) has prepared this Technical Memorandum to 
summarize modifications made to wells HRES-02, HRES-05, and HRES-10 in 2011.   
 
 
INTRODUCTION 
 
 In 2011, M&A personnel provided on-site monitoring during field operations at monitor 
wells HRES-02, HRES-05, and HRES-10.  Figure 1 shows the locations for the wells. 
 
 Monitor well HRES-02 (ADWR#55-201850; (D-1-13)32dca) was drilled and constructed 
in February 2004.  Well construction and pumping test details are provided in a report prepared 
by M&A (M&A, 2005).  The well was constructed with three screened intervals separated by 
bentonite seals to isolate each interval.  Figure 2 is a schematic diagram showing construction 
details for HRES-02.  In August 2006, an inflatable packer was installed at a depth of 213 meters 
below land surface (bls) (between the middle and lower screened intervals) to establish two 
distinct monitored intervals in the well; the packer deflated in the first half of 2010.   
 
 Monitor well HRES-05 (ADWR#55-201848; (D-2-13)05ccb) was drilled and constructed 
in March 2004.  Well construction and pumping test details are provided in a report prepared by 
M&A (M&A, 2005).  The well was constructed with three screened intervals separated by 
bentonite seals to isolate each interval.  Figure 3 is a schematic diagram showing construction 
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details for HRES-05.  Results of tests conducted following well construction indicate that under 
pumping conditions, most of the water enters the well in the uppermost screened interval.  An 
inflatable packer was installed at a depth of 137 meters bls (between the upper and middle 
screened intervals) to establish two distinct monitored intervals in the well from August 2006 
through December 2007.  The packer was removed in December 2007.   
 
 Monitor well HRES-10 (ADWR#55-911941; (D-2-13)12aac) was drilled and constructed 
in May 2010.  Well construction and pumping test details are provided in a report prepared by 
M&A (M&A, 2011).  Well HRES-10 was completed with two screened intervals separated by a 
bentonite seal to isolate each interval.  Figure 4 is a schematic diagram showing construction 
details for HRES-10.  Results of tests conducted following well construction indicate that under 
pumping conditions, most of the water enters the well in the uppermost screened interval.   
 
 
HRES-02 MODIFICATIONS 
 
 Field operations were conducted at HRES-02 on May 19 and 20, 2011.  Operations at 
HRES-02 included removal of the packer assembly and Mini TROLL integrated transducer / 
datalogger and installation of a dedicated pump assembly and a Level TROLL 500 integrated 
transducer / datalogger.  The purpose of these modifications is to equip well HRES-02 for 
hydraulic testing and hydrochemical sampling in addition to ongoing groundwater level 
monitoring. 
 
 The pump assembly was installed by Duncan Pump, of Phoenix, Arizona on May 20, 
2011.  The well was equipped with a Model 16S50-38 pump with a 5-horsepower, 460-volt, 
three-phase Grundfos electric motor (Product No. 79354509).  The pump was installed on  
1-1/4-inch API column pipe with galvanized steel couplings at a depth of about 215 meters bls.  
The well is equipped with one 1-inch PVC sounder access tube which extends from the wellhead 
to the top of the pump.  The sounder access tube is capped on the bottom and factory slotted in 
the lowermost 6.1 meters.  The pump, motor, and column pipe are suspended from a steel and 
rubber sanitary well seal installed at the wellhead.  The pump was turned on for a short time 
interval to ensure that it functioned properly.  A Level TROLL 500 integrated pressure 
transducer / datalogger (S/N 153957; 100 psi, vented) is currently installed at HRES-02.  Depth 
to groundwater level was 88.64 meters bls on May 20, 2011. 
 
 
HRES-05 MODIFICATIONS 
 
 Field operations were conducted at HRES-05 on May 25, 2011.  Operations at HRES-05 
included removal of the dedicated pump assembly and Level TROLL, installation of a plug to 
isolate the uppermost screened interval of the well from the lower two screened intervals, and 
reinstallation of the pump and Level TROLL.  The purpose of this modification is to provide a 
partially-penetrating pumping well for use in proposed hydraulic testing of the Apache Leap Tuff 
(ALT) aquifer in the vicinity of HRES-05 and the PHRES-series piezometer arrays. 
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 The pump removal, plug installation, and pump reinstallation operations were conducted 
by Duncan Pump.  Following removal of the Level TROLL and pump, a plastic core rubber plug 
manufactured by Industrial Rubber, Inc. (IRI) of Oklahoma City, Oklahoma was installed at a 
depth of 134.1 meters bls.  Following installation of the plug, the dedicated pump was reinstalled 
using the existing 1-1/4-inch galvanized steel NPT column pipe at a depth of 121.9 meters bls.  
The pump was turned on for a short time interval to ensure that it functioned properly.  The 
schematic on Figure 3 includes the modification to well HRES-05.  The Level TROLL (S/N 
142407) was reinstalled following pump installation.  Depth to groundwater level was 
97.37 meters bls on May 25, 2011. 
 
 
HRES-10 MODIFICATIONS 
 
 Field operations were conducted at HRES-10 on December 6, 2011.  Operations at 
HRES-10 included removal of the dedicated pump assembly and Level TROLL transducer / 
datalogger, installation of a plug to isolate the upper and lower screened intervals of the well, and 
reinstallation of the dedicated pump and transducer/datalogger.  The purpose of this modification 
was to prevent hydraulic communication through the well between the upper part of the ALT 
aquifer that is actively being recharged and the deeper part of the ALT aquifer at this location. 
 
 The pump removal, plug installation, and pump reinstallation operations were conducted 
by Duncan Pump.  Following removal of the Level TROLL and pump, an IRI plastic core rubber 
plug was installed at a depth of 140.2 meters bls.  Following installation of the plug, the 
dedicated pump was reinstalled using the existing 1-1/2-inch galvanized steel column pipe at a 
depth of 51.5 meters bls.  The pump was turned on for a short time interval to ensure that it 
functioned properly.  Figure 4 shows the modification to well HRES-10.  The Level TROLL 
(S/N 154053) was reinstalled following pump installation.  Depth to groundwater level was 
21.72 meters bls on December 6, 2011. 
 
 
REFERENCES CITED 
 
Montgomery & Associates, 2005, Results of preliminary characterization for Apache Leap 

Tuff aquifer system in Devils Canyon and Upper Queen Creek watersheds, Pinal 
and Gila Counties, Arizona:  draft report prepared for Resolution Copper Company by 
Errol L. Montgomery & Associates, June 3, 2005, 174 p. 

 
_____, 2011, Results of drilling, construction, equipping, and testing at hydrologic test wells 

HRES-10 and HRES-11, Resolution Copper Mining, Pinal County, Arizona:  
technical memorandum prepared for Resolution Copper Mining by Montgomery & 
Associates, May 13, 2011, 85 p. 

  



11

11

11

11

0908 12

13

12

27

08

13

24

14

32

24

10

32

1714

36

29

10

21

13

21

34

36

17

02

35

25

16

20

3436

20

33

26

16

08

09

28

35

25

35

04

22

23

23 20

14

17

2826

09

26

32

15

33

12

05

14

01

15

23

15

2527

29

26

27

22

10

07

04

22

10

15

24

03

27

34

28

03

25

22

35

23

02

18

16

21

363433

29

19

31

31

12

18

30

06

01

06

13

19

07

24

02

03

04 0505

02

30

01

01

04

0102

06030203 01

05 04 0603

19

31

07

30

18

06

19

07

30

18

06

31

Devils                       Canyon

Arnett  Creek

Quee
n 

Cree
k

60

177

60

Pinal County
Gila County

Canyon

Ha
ckb

err
y

Mi
ne

ral
    

  C
ree

k

1,400

1,600

Town of
Superior

Oak Flat

Top of the World

JI Ranch

Shaft No. 3
Shaft No. 9

A-06

MJ-11

Middle
Corral

HRES-18

HRES-17

HRES-16

HRES-15

HRES-14

HRES-13

HRES-12

HRES-11

HRES-10

HRES-09

HRES-08

HRES-07

HRES-06

HRES-05

HRES-04

HRES-03

HRES-02

HRES-01

DHRES-14

DHRES-13

DHRES-11

DHRES-10

DHRES-09

DHRES-08 DHRES-07

DHRES-06

DHRES-05

DHRES-04DHRES-03
DHRES-02

DHRES-01

Oak Flat

Hackberry
Windmill

490,000

490,000

495,000

495,000

500,000

500,000

3,6
75

,00
0

3,6
75

,00
0

3,6
80

,00
0

3,6
80

,00
0

3,6
85

,00
0

3,6
85

,00
0

3,6
90

,00
0

3,6
90

,00
0

T.  
 1 
S. 

T.  
 2 
S. 

T.  
 3 
S. 

R. 12 E.

R. 12 E.

R. 13 E.

R. 13 E.

R. 14 E.

R. 14 E.

 T.
 1 
 S.

 T.
 2 
 S.

 T.
 3 
 S.

\GIS-Tuc\Projects\605\605.125\Welloc_HRES2-5-10.mxd\14Sept2012

T.
1
S.

*

*

*

*

*

*

*

FIGURE 1

2012

0 0.5 1 1.5 2

Miles

WELL LOCATIONS

EXPLANATION

Shallow Alluvial Aquifer Monitor Well 

Deep Groundwater System Monitor Well

Perennial Reach
Watershed Boundary

Groundwater Monitoring Sites

Apache Leap Tuff Aquifer Monitor Well 

Shaft 
Elevation Range

(meters above mean sea level)
1,600 - 1,800

600 - 800
800 - 1,000
1,000 - 1,200
1,200 - 1,400
1,400 - 1,600

aurizar
Typewritten Text

aurizar
Typewritten Text

aurizar
Rectangle



0 

100 

11iD 

2IXI 

2liD 

IOD 

4111 

12-lnch blank 11881 
c:aalrci 

9-lnch bcnhDle 

4-hch blank lllml Clllllng 

Cerrall benlonll811'(1l11. 

4-lnch parlora18d 11881 caalrci 
Bantonlla 
F111818nd 
GnM,I page 

4-lnctl perfoin,d llllel •111 

4-hch parlora18d mal caa1111 

Cement 
aantonna 

CADASTRAL: {D-1-13) 32dca ADWR NO: 55-201850 

NORTiilNG; 3883888.304 EASTING: 494479.323 

LAND SURFACE ELEVATION: 1214.34 

DATUM: NAO 27 

HORIZONT.AL; UTM 12 

VERTICAL: NGVD 29 METERS 

Deplh Balow 
Land SufiJl:e, .. 
...-. er-) 

0 (D) 
--5.8 (19) 

62.0 (20!.4)---

84 (290.113) ~II 

-190.2 (024) _,,u (84t) 
188.9 {81111.8) 

~~~~-~210.9 (II 
21~.7 (711) 

~ 

= !ffll 
-303.3 (9115) 
-310.0 (1,017} 

312.7 (1,1121.1) 

--~e;,11~9) 
~328.7 {1,offl 

434.0 (1,42-4)--­

'80.0 (1,478)---
481.0 {1,491) ---

----4'3.8 (1,G97J---

.._ 
Wllll8 TUii 

........... 

GiayTUII' 

l 
! ........... 
! 
• ii 
.f 

a,_..Tull' 

............ 

UlhlcTull' 

........... 
Vllraphynl ............. _ 

Whilnil 
Cllng~ 

Fracture 
SUrm111ryl..og 

D 
Drtllhg 

Palellallon Rate 
(mnilal par cttll rod) 

W9l8r PRlduellon 
Rsle Dlfflll 

Drtllhg Operdo .. 
(gallona par mlr&rt8J 

o eo 120 1eo 240 

~ 
Clra,lllllan 

,,_Hanmer 

1 
-- ... _ -- --

Flooded - Raw ... -
Cl'mlllon 

Rotary 

EXPLANATION 

c::::::J No Fnumtng Evident 

c::::::J Minor Fnicturtng 

- Modlil1ll8 Fracturing 

- Mll,lor Fracturtng 

Borehole lffl8111'11 
i.Jlgl Avalable 

I 
I 

0 

C&llper 
Onchel) 

5 10 1S 
.;J 

. 

... -

Temperature 
(degl'BBI C) 

-?- Non-pumping Watar Lsval 

,; 

Fluid Rai.tMty 
(ctm-maters) 

30~40~5CIO 
'"

0 1'" .. I'" 

"' 

I< 

,-i.J 

I 
I 

/ 

Natural Ganma 
(APlunllB) 

SponlBnaaul 
Polllntlal 
(mllllwllls) 

RX2 Sanic Veloaty 

ShglaPalnt 
Relllltllnca 

(ohmaJ 

18.-.:t 64 i',ct, 0 pSec 
Normal Reli.tM\y 1,000 

(ohm-metara) RX2 Travel nne 
450 0 100 zoo 300 400 ,OU 1 Sec 1 iLi 

-
l 

I 

' 

I 

• 
• 
> 

" l> 

'~ Ir 
1 
.,J' 
'~ I -= ... ~ 

i--

r 

~ Resolution 
.C:::::::Copper Mining~ ,& MONTGOMERY 
~ & ASSOCIATES 

----.......,=----......:..,::; 

HRES-02 
SCHEMATIC DIAGRAM OF 

WELL CONSTRUCTION 

Version: September 14, 2012 

FIGURE2 



0 17 112~nch lxnhala 
Cament 

12-lnch bla!K-
.-Ing 
9,,lnd, baniho 

4-n:I, blank lblel C81ilg 

Canant bantz,r,118 i,1U 

1CNI 
Bentonlle 
Anesand 
4-fth perforaled 11881 caalng 
Aneaid 
Bentonlle 

150 Plalllc core rubber plug 

8nMII pallk 

+n:11 perforaled 11881 caalng 

GrlMill pallk 

250 

300 

-

CADASTRAL: (D-2-13)05cm ADWR NO: 55-201848 

NORTHING: 3682274.632 EASTING: 495523.291 

LAND SURFACE ELEVATION: 1218.30 

DATUM: NAO 'D 

HORIZONTAL: UTM 12 

VERTICAL: NGVD 29 METERS 

Depth Below 
l.a>d Surf8Ge, In 

ffl818rw (faat) 

0 (0) 
---s.a (19) _...-

~-D (1U) 

tp:S, (319.4G) ~If 
104.0 ~1.2) ---
1Clll.4 (3li8) 
114.0 (374) 

-117.3 (3115) 

---1211.s ii 13U 
~134.1 

138.7 

(553) 
(571!} 
(585) 
(&05) 
(&15) 
(835) 

Hym,,gaalaglc 
Unlta 

·····.I···· 
i-

Wh .. Tuff 

Gray Tull 

........... 

l 
~ 
! 
• 
I B1U11111Tuff 

FrllClurg 
Sumrray Lag 

D~llng 
Paiallallon Raia 

(mhutas per drill rod) 

Water PlortJctlon 
RateDu~ng 

D~llng Opaallana 
(llallcnl per mhute) 

>--~ RllvllrM -
Cm.ilallon 

Alrlwnmar 

" 

~ 
~ 

--.~. -- --
Flooded 
~ 

Cln:ulatlan 
Rotary 

EXPLANATION 

c::::::J No Fl"IICturirQ Evident 

c::::::J r.ior Fracturing 

- Moder9le Freclur1ng 

- Major Frac1Ur1ng 

Bcnhala lmavng 
Logs Avallable 

Cellper 
(lnc:haa) 

T....,.,.._ 
(--C) 

Natural Gamma 
(APIWIIII) 

BpontanllQI.II 
Potantlal 
(mlllMlltB) 

Blngla Paint 
Raalalllnc8 

(ohma) 

1&n 64hlh 
Normel R811"1Mly 

(DhnHllete .. ) 

0 

RX2 Soni: Valocily 

"891> 1.000 
RX2 Tnm,l llme 

0 G 10 18 20 20 22 24 211 28 30 16 211 2!i ao a& .CO O 110 100 180 200 480 500 G50 1!00 8llCI 110 1IIO 2GO 3eO .iocJ O 100 200 300 400 liOO o 1,000 1.DOO µ· ... 
• 

r 
~ ~ . 
.. 

~ 

. -
• 

,, 
~ 

= .. 
-.. r-,.. 

~ 

~ 

~ 

• 
~ 

~ 

' ~ I 

\ 
~ 

I~ 

5 r ~ 

-?- Non-pumpil'Q watar L9V111 

- - --
"' 

1 . 

,c 
j 

I 1 , > . • 

' . 
l , 
t 

lit.. ~ ..... _ ... 
1 t 

~ Resolution 
...C:::Copper Mining~ 

Ci' ,i MONTGOMERY 
~ & ASSOCIATES 

Wat.er Resourca Consuttana. 

HRES-05 
SCHEMATIC DIAGRAM OF 

WELL CONSTRUCTION 

Veralon: September 14, 2012 

FIGURE3 



0 
17-1 /2-lnch boraholB 

Cernant 

12-inc:h blank steel Cla'IG -?-
4-1/2-lnch blank 81881 Clllllr-G 

60 10-inch bonlhole 

4-1/2-lnch alollad stNI cuing 

9-7Jll.inch borehole 

100 Graval pack 

Rnaaand 
Bantonllll 

150 Plastlc C01B rubber plug 

4-1/2-inch blank 81oo1 Clllir-ci 

~ GnMII pack w 
tii 
:!: 
ui 200 Bantonllll 

Flnaeend 

~ 
a:: 
::J Graval pack 
en 0 
Cl 0 

5 4-112-inc:h alollad IIIMI cuing 0 
250 0 

0 

5 0 
0 

...J 
0 

w 0 
Cl] 0 

:c 0 

I- 0 

0.. 0 

w 300 0 

Cl 0 
0 

0 
0 

0 
0 

0 
4-1/2-lnch blank stNI caalr-ci (tapered 

BentonilD 
360 

0 0 
0 0 

0 0 
Gravel pack 0 

0 0 
0 0 

0 0 
0 0 

0 0 

400 0 0 
0 0 

0 0 
BentonilD 

0 0 
0 0 

0 0 
Gnlwl pack 0 

0 0 
4liO 0 0 

0 0 
0 0 

0 0 
0 0 

CADASTRAL: (D-2-13) 12aac ADWR NO: 55-911941 

NORTHING: 3681673.233 EASTING: 503194.911 

LAND SURFACE ELEVATION: 893.85 

DATUM: UTM12N, NAD27, meters 
VERTICAL: NGVD 29 METERS 

I 605\We11Schematics_201O\HRES-10WsLOGS-rev3\14Sapt2012 

1' 
1' 
1' 
1' 
1' 
1' 

I 
I 11 
I 11 
I 1 1 

0 
0 0 

0 
0 0 

0 
0 0 

0 
0 0 

0 
0 0 

0 
0 0 

0 
0 0 

0 
0 0 

0 
0 0 

0 
0 0 

0 
0 0 

DeplhBekM 
IMld Surface, r, 
malanl (fuel) 

D (D) 

19.8 d~ --- 21.72 1 8)D8Dllc2011 
28.6 (94) 
33.6 (110) 

0 
0 

0 48.1 (158) 
0 

0 
0 

0 67.1 (220) 

0 72.2 (237) 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 121.3 (398) 

_,,,---- 129.2 (424) 
131.7 (432) 
137.8 (452) 

~ 1,40.2 (480) 

1711.8 (580) 

1951.B !ml ______,,--- 204.8 
207.0 

0 212.7 (898) 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 334.8 (1,099) 
0 

3"°.9 !1 · 11ij 344.1 1,12 

0 
349.6 (1,147) 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 406.9 (1 ,336) 0 -- 412.1 f·~ 
~ 413.6 1,36 ----

0 416.4 (1,386) 

0 
0 

0 
0 

0 
0 

0 
0 

0 471.2 (1,546) 

Hydrogaologic 
Unilll 

GIia 
Canlllam111rata 

{QTg) 

Whlla 
Unit 

·-·-·-· .. ·-·-· 

Gray 
Unit 

·-·-·-· .. ·-·-· 

-~ 
I§ 
I-
a. 
1B 

...J 
ID 
..c 
!ii 
Cl.. 
< 

Brawn 
Unit 

··-·-·-·-·-·· Vitro ......... 

Whitetail 
Canlllcma181e 

(T'w3) 

Wablr Producdon 
Fracbn Drill~ Raia Durir-ci Bllnlhole 
Summary "-!ration Ral9 Dr1111ng Oparatlona Imaging 

{minutN per rod) (ltera per aeoond) Awllable 

0 liO 100 1 liO 200 0 2 4 8 I 10 

I I 11 I' I 

Dlnldt.ul 
Ratary 

{Tl1canl) 

- ~ ~ - -

i, 

~ ....... - --Ci~ 
AI .. Pa...-

(H .. ..., 

---- Re-. ,_ 
Ch:uldon 
{Trtalne} 

I I I I I 

EXPLANATION 
lSSS:SI No Data 

c:::::::J No Fractur1rci E¥1dent 

c:::::::J Minor Fracturing 

- Moder9111 Fnlclullng 

-?- Non-1>umplng Watar UMII 

- Major Fracturing 

Calfl:>m' 
{inch81) 

0 5 10 15 20 16 

-• ~ . ...... 
...... 

• ... 

= 
r 
... 
• 
~ 
~ 

~ 

•i= --
-
~ 

... .. ~ 

I 
·-

Temparelu19 
(degraasC) 

20 2!i 30 

-J 

I 

' 

\ 

Fluid 
Raslstlvlty 

(ohm-meter1) 

0 10 20 30 

i---i,. 

I 

0 

Nabnl 
Gamma 

(API unil8) 

SD 100 1SD -600 

16-lnch and 
Spon1an8llUII Single Point 114--inch Nonnal 

PolanUal Rssls1Bnca Realallvlly 
(millivoHB) (ohme) (ohm-mBIBrs) RX2 SOnlc Veloclly 

100 BOO 0 ,4(1 80 120 1 60 100 160 200 21iO 100 ._, 8DCI 

" "''"' ,.. 

... 
D r ~ 

I 

~, 
Ci 
• ~ 

~ 

~. 
,D 
~ 

~ 
I 

I' 
~ 

' 
IJ 
~ . 
~ 
l 

~ _. i,.t 

l ' • 
r... ..... ~. 
' -

.. 
) 
' ' 
'1 

. 
'l ... , ... , .. 

~ Resolution __ 
4"::Copper Mining__...> 

') MONTGOMERY 
& ASSOCIATES 
Water Resource Consultants 

HRES-10 
SCHEMATIC DIAGRAM OF 

WELL CONSTRUCTION 

Version: September 14, 2012 

FIGUREQJ 


	TECHNICAL MEMORANDUM September 14, 2012 SUMMARY OF MODIFICATIONS TO WELLS HRES-02, HRES-05, AND HRES-10
	Figure 1 
	Figure 2

	Figure 3

	Figure 4




