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1.0 Introduction

New Mexico Copper Corporation (NMCC) has prepared this Groundwater Level Monitoring Plan to
monitor groundwater levels at its proposed Copper Flat Mine. Groundwater level monitoring will be
conducted before, during and after mine operation to compare against ground water model projections.
The monitoring network has been established by NMCC to gather data on the three identified
groundwater systems that may be affected by pumping the Production Wells that will supply production
water for the mine operation. These ground water systems include the Santa Fe Group aquifer, shallow
alluvial aquifers along area streams, and the Bedrock Crystalline (JSAI, 2014). Potential effects on these
groundwater systems are presented in the report prepared by John Shomaker & Associates (JSAl) on
behalf of NMCC and submitted to the Mining & Minerals Division, titled Probable Hydrologic
Consequences of the Copper Flat Project Sierra County New Mexico, December 2017. The proposed
monitoring network is adequately distributed to track potential drawdown effects from proposed
Copper Flat pit dewatering and proposed pumping from supply wells PW-1 through PW-4. As designed,
the monitoring plan will provide the necessary data to track water-level changes in the crystalline
bedrock, shallow alluvial, and Santa Fe Group aquifer units. In addition, the water level data set can be
used to verify model predictions and to identify potential hydrologic impacts before becoming
significant.

Although some of the wells identified in the monitoring well network presented below will be used for
other data collection purposes, this Groundwater Level Monitoring Plan is proposed as a separate
adjunct to the Copper Flat Groundwater Quality Monitoring Plan described in Appendix E of the NMCC
Discharge Permit Application (and incorporated into NMCC’s Mine Operation and Reclamation Plan).
Each of these plans will contribute to the collection of data regarding ground water and surface water at
Copper Flat and in the surrounding area. For example, water level measurements will be taken at all of
the wells identified in the various monitoring networks, providing a comprehensive view of ground
water conditions at the site. In addition, while water quality monitoring is not the purpose of this
monitoring program, water quality results obtained from the rest of the monitoring network at the site
will be utilized to provide a comprehensive view of groundwater conditions in the mine permit area and
potential affected areas.

The proposed groundwater level monitoring network will facilitate the collection of groundwater levels
prior to mine operation to help establish baseline conditions. Monitoring will continue throughout the
time Production Wells are pumped and beyond to monitor the effects of pumping. NMCC anticipates
some continued monitoring of groundwater levels after mine operation ceases for a number of years,
the timeframe to be determined based on monitoring results, to confirm groundwater levels
rebounding. This monitoring will create a body of data for long term use, allowing for analysis of
potential impairment to wells or surface waters. This Groundwater Level Monitoring Plan provides a
guideline and reference for planning and implementing groundwater level monitoring at the Copper Flat
Permit Area and in potential affected area by the proposed operation of Copper Flat. This plan includes
a description of the monitoring network as well as proposed data collection plans and protocols.



2.0 Monitoring Well Network

NMCC has identified 27 monitoring wells at the mine and in the potential affected area that will be
utilized to assess projected effects on the Santa Fe Group aquifer (eight wells), the Quaternary-age
alluvial aquifers along Las Animas Creek (four wells) and Percha Creek (three wells) and the crystalline
bedrock (including the Andesite) of the Animas uplift (eight wells). The monitoring plan also includes
the four production wells which will be monitored post-mining. Plate 1 presents the locations of these
monitoring wells in relation to the mine permit area, potential affected area, and the Production Wells.
Table 1 provides additional detailed information for each of these wells.

Some of these wells are also part of the Monitoring Plan in Appendix E of the Discharge Permit, and
others are in addition to it. NMCC has obtained permission from private land owners where needed for
access to monitor wells through mine operation and reclamation. Many of these wells have been in
place for years and NMCC has background data on water levels and water quality. Some of the wells
are newly identified monitoring locations. Three of the wells will be new wells drilled to replace wells
that will be lost due to the planned pit expansion.

2.1 Santa Fe Group

As reported by JSAI's December 2017 Probable Hydrologic Consequences report, the pumping of
Production wells completed in the Santa Fe Group Aquifer for Copper Flat Operation is projected to
create water-level drawdown in this aquifer. A maximum drawdown of 70 ft. at the well field is
projected to occur at the end of mining. Drawdown will decrease with distance from the Production
wells and water levels are projected to recover over a period of approximately 20 to 30 years. Other
projected effects from pumping the Production Wells in the Santa Fe group include minimal effects to
shallow groundwater systems along Las Animas Creek and Percha Creek, decreases in flow rates of
flowing wells along Las Animas and Percha Creeks, and depletion of water that would have flowed to the
Rio Grande (JSAI, 2017). In addition to the four Production Wells, eight Santa Fe Group aquifer wells
have been selected to monitor effects in the Santa Fe Group Aquifer (see Table 1). As shown on Plate 1,
MW:-5 is near the Production Wells, MW-9 and MW-10 north of the Production Wells along Las Animas
Creek, MW-6 west of the wellfield, MW-8, MW-4 and MW-2 near the mine area to the west and
southwest of the wellfield, and GWQ11-27 northeast of the wellfield in the flowing well area along
Animas Creek. All of these wells have been monitored historically by NMCC and others and a significant
database on historic groundwater levels in these wells already exists. These wells in the Santa Fe Group
network have been selected to monitor the projected effects in these areas. The proposed monitoring
network is adequately distributed to track potential drawdown effects from proposed Copper Flat pit
dewatering and proposed pumping from supply wells PW-1 through PW-4. As designed, the monitoring
plan will provide the necessary data to track water-level changes in the Santa Fe Group aquifer.

NMCC has right of way access from BLM (via NMNM 125870) to monitor MW-2, MW-5, MW-6 and MW-
8. NMCC owns the land where MW-4 is located. NMCC also has permission from the rangeland
allotment holders to monitor MW-6. NMCC owns MW-9 and MW-10 and has permission from the
private landowners to access these wells.



Monitoring groundwater levels in the four Production Wells and in the eight identified additional wells
completed in the Santa Fe Group aquifer will provide the data necessary to assess groundwater model
projections, including effects to shallow groundwater systems along Las Animas Creek and Percha Creek
and changes in pressure on flowing wells. Data collected will also be used to track depletions to the Rio
Grande.

2.2 Shallow Alluvial Aquifer

Las Animas Creek runs from west to east to the north of the Copper Flat Production Wells and Percha
Creek runs from west to east to the south (see Plate 1). Surface flow in these creeks result largely from
precipitation and runoff from the Black Range to the west, and have perennial, intermittent and
ephemeral reaches. NMCC has identified seven existing wells completed in the shallow alluvial aquifers
beneath Las Animas and Percha Creeks to monitor effects of Production Well pumping (see Plate 1).

Four shallow alluvial wells will be monitored along Las Animas Creek. MW-11 has been monitored
historically. The other three wells are existing wells that are new additions to the monitoring network.
NMCC owns well MW-11 and has permission from the private landowners for access. Three existing
shallow alluvial wells owned by private landowners along Animas Creek will be added along Las Animas
Creek: one west of MW-11 and another east of MW-11, and a third east of GWQ11-27 near |-25. The
private wells will be monitored via transducers that will not interfere with the use of the wells. NMCC
has permission from the private landowners to access and monitor the wells.

The three existing wells identified on Plate 1 for monitoring the alluvium along Percha Creek were
installed by the Bureau of Reclamation (BOR). BOR has granted NMCC ownership of these wells, which is
noted in OSE well file records, and NMCC has permission from the private landowners for access and
monitoring.

2.2.1 Surface Water Along Las Animas and Percha Creeks

The data collected from shallow alluvial wells along Las Animas and Percha Creeks will provide data
regarding the groundwater model’s prediction of no measurable effects in shallow alluvial groundwater
on the western side of Las Animas Creek and Percha Creek and, therefore, no measurable effects on the
surface water flows on these streams. While performing groundwater level data collection, NMCC will
also check and document stream flows, if present, along Las Animas and Percha Creeks. This data will
provide seasonal data regarding stream flows that can be tracked before, during and after mine
operation.

2.3 Bedrock Crystalline

Groundwater in fractures in the bedrock crystalline around the Copper Flat pit will be drawn down as a
result of pumping out water that gathers in the open pit to allow mining to take place. As discussed in
the PHC and the Ground Water Model report (JSAl, 2014) the pit is currently a hydrologic sink. At the
end of mining, groundwater drawdown in the bedrock around the open pit is projected to be about 800
ft. A permanent cone of depression will form around the pit which will reestablish the evaporative
hydrologic sink in the future after mining ceases (JSAIl, 2017).



Eight wells are proposed for monitoring the groundwater in the bedrock crystalline (see Table 1). Seven
of these wells in the bedrock around the open pit have provided historic data: GWQ-5R, GWQ-6N,
GWQ96-22, GWQ96-23, GWQ11-24, GWQ11-25, and GWQ11-26. Wells GWQ11-23 and GWQ11-25 will
be lost by the expansion of the pit. Three new wells proposed in the New Mexico Copper Discharge
Permit Appendix E Monitoring Plan, PGWQ-1, PGWQ-2, and PGWQ-3, will replace these existing wells.
These new wells will be installed prior to operation of Copper Flat. Access to these wells is provided
either through NMCC ownership of the well site and well or through an approved access permit with
BLM.

2.4 Well Construction
Table 1 presents available well information for the identified monitoring well network. Appendix A
presents well construction diagrams where available.

All selected monitoring wells are completed in the groundwater system they are designated to monitor.
Some of these wells were completed specifically for monitoring. These wells are generally 2-4” in
diameters and have screen lengths designed for groundwater quality monitoring. Other wells were
completed for domestic use or exploration purposes and thus have larger diameter casings and/or long
saturated screen lengths. When wells are being used for purposes other than monitoring, a transducer
may be set it the well to collect well data and not interfere with its use.

3.0 Monitoring Plan

3.1 Monitoring Frequency & Measured Parameters

NMCC will monitor groundwater levels in the bedrock and Santa Fe Group groundwater monitoring
network on a quarterly basis beginning 6 months to 12 months prior to initiation of pumping of
Production Wells for construction or operation purposes. Collecting groundwater levels prior to
pumping of Production wells will supplement previous baseline data collection. The baseline data will
establish seasonal groundwater variation patterns not affected by pumping. Groundwater level data
collection will occur quarterly and be conducted by NMCC staff or consultants.

Data collected at monitoring wells will include at a minimum depth-to-water measure to the nearest
0.01 foot. Pressure transducers will be installed in the Alluvial monitoring network wells, so continuous
water level monitoring can be implemented. The transducers will be programed to measure water
levels hourly. Data will be retrieved quarterly.

All data collection will be logged in field books or other appropriate data collection documentation and
industry standard practices will be employed to ensure quality of data collection.

During collection of groundwater level data from shallow alluvial wells on Las Animas and Percha Creeks,
field personnel will also document if surface water is flowing in the creeks near the monitoring wells. If
flow is observed, NMCC staff or consultants will document stream flow rate to the extent practicable.



3.1.1 Access

NMCC will contact private landowners in advance of visiting wells for data collection. If access to
monitoring wells requires passing through closed or open gates, staff will leave the gate in the position it
was encountered. NMCC staff or consultants will conduct themselves in a professional and courteous
manner and will not damage personal property or well heads during data collection. Care will be taken
to avoid accessing wells during or directly after heavy rainfall events to prevent rutting dirt roads.

3.1.2 Resources
Monitoring of water levels, data collection and reporting will be conducted at NMCC expense. NMCC will
maintain industry standard equipment for data collection.

4.0 Reporting

NMCC will prepare annual reports on groundwater levels collected. Reports will include groundwater
levels and an area groundwater level map generated by at least one quarter of the data collected. NMCC
reports will be maintained internally and provided to appropriate agencies for review as may be
required.

5.0 References

JSAIl, 2014, Conceptual Model of Groundwater Flow in the Animas Uplift and Palomas Basin, Copper Flat
Project, Sierra County, New Mexico. Prepared for New Mexico Copper Corporation,
Albuquerque, New Mexico. August 2014.

JSAI, 2017, Probable Hydrologic Consequences of the Copper Flat Project Sierra County New Mexico.
Prepared for New Mexico Copper Corporation, Albuquerque, New Mexico. December 2017.
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Copper Flat Monitor Well Network

Table 1

Casing Screen

Year diameter |Total Depth interval (ft
Aquifer Well ID OSE Record Number Well Access Well log |drilled (inches) |(ft bgl) DTW (ft bgl) |(bgl) Note
Santa Fe MW-2 LRG-4652-S-12 ROW 125870 yes 1975 1500 133-1500
Santa Fe MW-4 LRG-4652-S-13 NMCC Property yes 1975 2000 123-1500
Santa Fe MW-5 LRG-4652-S-14 ROW 125870 yes 1975 1380 306-1000
Santa Fe MW-6 LRG-4652-S-15 ROW 125870 yes 1975 1112 310-1000
Santa Fe MW-8 LRG-4652-S-16 ROW 125870 yes 1975 1004 366-1000
Santa Fe MW-9 LA-00165-EXPL Signed Agreement 25-Oct-17 yes 1994 250 200-250 Along Animas Creek
Santa Fe MW-10 LA-00165-EXPL-2 Signed Agreement 25-Oct-17 yes 1994 125 80-120 Along Animas Creek
Santa Fe GWQ 11-27 LA-228 Signed Agreement 14-Jun-17 yes 2012 10.75 320 Artesian Along Animas Creek
Santa Fe PW-1 LRG-4652 ROW 125293 /Future ROD yes 1975 960 368-951
Santa Fe PW-2 LRG-4652-5-1 ROW 125293/Future ROD yes 1976 1005 376-995
Santa Fe PW-3 LRG-4652-5-2 ROW 125293/Future ROD yes 1976 970 380-965
Santa Fe PW-4 LRG-4652-5-3 ROW 125293/Future ROD yes 1980 957 354-954
Alluvial MW-11** LA-00165-EXPL-3 Signed Agreement 25-Oct-17 yes 1994 65 12-32 Along Animas Creek
Alluvial LA-074** LA-074 Signed Agreement 14-Jun-17 no 1974 16 48 10 22-25, 30-47 |Along Animas Creek
Alluvial LA-058** LA-058 Signed Agreement 14-Jun-17 no 1955 hand dug 15 Along Animas Creek
Alluvial LA-082** LA-082 Signed Agreement 14-Jun-17 no 1976 4 77 17 57-77 Along Animas Creek
Alluvial BORMW-1*** || RG-14545-POD1 Signed Agreement 23-Oct-17 yes 2009 2 32 25 22-32 Along Percha Creek
Alluvial BORMW-2*** || RG-14545-POD2 Signed Agreement 23-Oct-17 yes 2009 2 29 21 19-29 Along Percha Creek
Alluvial BORMW-3*** || RG-14545-POD3 Signed Agreement 23-Oct-17 yes 2009 2 24 23 14-24 Along Percha Creek
Bedrock GWQ-96-22 none found on OSE database ROW 125870 yes 1996 2 244 174-244
Bedrock GWQ-11-26 LRG-15080-POD4 NMCC Property yes 2011 4 43 23-43
Bedrock GWQ-11-24A LRG-15080-POD1 NMCC Property yes 2011 2 90 60-90
Bedrock GWQ-6N LRG-4648-1 NMCC Property no ~1900 8 85 na na
Bedrock GWQ-5R LRG-15080-POD3 NMCC Property yes 2011 4 120 118 80-120
Bedrock PGWQ-1* Future NMCC Property TBD TBD TBD 250 40 150-250 [New Well
Bedrock PGWQ-2* Future Future ROD TBD TBD TBD 375 115 275-375 New Well
Bedrock PGWQ-3* Future Future ROD TBD TBD TBD 150 130 130-150 [New Well

* New well to be drilled

** Alluvial well along Las Animas Creek
***Alluvial well along Percha Creek




Appendices
Appendix A-  Well Construction Diagrams



Santa Fe Group Aquifer Wells
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Figure B13. Well completion diagram for LRG-4652-S-12 (MW-2),

JOHN SHOMAKER & ASSOCIATES, INC.

Copper Flat Mine, Sierra County, New Mexico.
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Steffen Robertson and Kirsten
Engineering and Environmental Consultants
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TOTAL DEPTH OF HOLE _252.50 Feet
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08/20/94 - 09/26/84
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WATER LEVEL Slatic, from TOC on 11/7/94: 71.05 Feet




Steffen Robertson and Kirsten LOG OF MONITORING WELL MW"Q
Engineering and Environmental Consultants E _ Page 3 of 4
T —=
C) = S
WELL DIAGRAM : > 5
a o 3 =
o Z & = 9 9
[ g = n o -4 Q
~ s b E E S
I 8 o W = > MATERIALS DESCRIPTION
,.— 145__ / 130'-150°, Gravel, med. red brown, mod. =
B 1] silt/clay matrix, very poerly sorted, 1
B i // Oxidized.
B Btﬁgl‘glg';? 55;:?” 150 / 150'-152', Gravel as above w/abundant
- (5.0-175.5") - /'—\ clay/silt matrix.
L ] / 152'-160", Gravel, med. red brown, mod. .
L 155— clay/silt matrix material (less than @ T
a - // 150-152) :
- 160— // 160’168, Gravel, dark red brown,
i - / abundant clay/silt matrix
— 4-1/2" dia. Sched. 165_ / -
[~ 80 blank pvec :
| w/cap, 2.25' above h /
| ground to 200.75' ] _17Ce r =
[ depth, 7 168 1?5: G_ravel, me‘cnum Crown Ired .
I?O brown, min,~ mod. clay/silt matrix (most =
E 3 / of matrix material washed out of cuttings)
. 175-—: / 175'-178", Sand in clay/silt matrix,
- e \ med-very coarse, minor pebbles. /-
B N / 1768'-178", Gravel, dark grey brown - red
— Bantonite seal 180— brown, w/min. - mod. clay/silt matrix, wet
[ 175.5'-194.0" i /(f w/mod. sand.
s - Pal 178'-180°, Gravel, brown-red brown, mod.
N 85 - $ A sand, mod.-abundant clay/silt, Oxidized.
s 1 1 KA] 180'-192", Gravel, red brown, min.- mod. -
- 4 K4 sand, min.— mod. clay/sil matrix, wet.
B 1 KA]
= - o 192'-202', Gravel, dark brown-red brown,
B 195 - i A mod.— abundant clay/silt matrix.
- Sana Pack Filter __"""_”‘ 1 KA]
[ (194'-252.5') X ] . /4
- - . /4
- D00 (44 .
K ] v 202'-253', Gravel, light-red brown,
B L _ L3P i w/mod. sand, abundant pebbles/cobbles,
= ;5'!022,.0;?0'“2?:3& 205_. A min.— mod. clay/silt matrix, very poorly =
- (200.75'-251.2) - LA sorted, Oxidized, very uniform throughout
. - s /e zone, wel.
- - L] L |
[ 2|0_' % -
PROJECT __Copper Flat — Hillsboro, N.M. DRILLING COMPANY __Beylik Drilling
LOCATION __N713191.10, E603249.22 N.M. S.P.C. DATE DRILLED _09/20/94 - 09/26/94
JOB NUMBER 88607 (ref; 6B607TMY) SURFQCE ELEVATION 444014
GEOLOGIST _C:H. TOTAL DEPTH OF HOLE __252.50 Feet
DRILL RIG __Air Ratary WATER LEVEL Static, from TOC on 11/7/64; 71.05 Feet




Steffen Robertson and Kirsten
Engineering and Environmental Consultants

LOG OF MONITORING WELL MW-9

E Page 4 of 4
~ -
= I =
K - =]
WELL DIAGRAM 2 Loy - s
e 2z S S 09
2 9 S r % 9
> 2 g = £ £
z S o o o= = _ MATERIALS DESCRIPTION
[ 4-1/2" dia. Sched. 2]5_: / 202'-253", Gravel, light-red brown, —
[ 80.02" Siotted PVC ] w/mod. sand, abundant pebbles/cobbles, J
[ (200.75'-251.2') b / min.-mod. clay/silt matrix, very poorly 4
[l - / sorted, Oxidized, veery uniform throughout -
— ?20— / zone, wet. —
[ Sand Pack Filter 225_ % 7
[ (194'-252.5" ] / q
— re3s20 250 | 23 PR30— // =]
N 8.07 /21 240 24 _ / 3
e 18.42 /22 250 20 235 ‘//{// ~
— 1823/22 230 | 100 P40 ?;: 5
- ol o P _
[ Total depth = 783722 330 (30 - 40 . Total depth = 252.5° N
[ 2525 2 55_‘ _
- WELL ] -
[~ DEVELOPMENT s .
DATA 7 —
- DATE: Oct. 6, 1994 260 e =
: FLOW: 50 gpm : -
[ TIME (hrs.): 1.5 265 E =

PROJECT

Cooper Flat = Hillsboro, N.M.

LOCATION

N713191.10, E603249.22 NM. SPPC.

DRILLING COMPANY

Bevlik Drilling

JOB NUMBER
GEOLOGIST
ORILL RIG

68607 (ref: 68607MQ)

C.W.

Air Rotary

DATE DRILLED __09/20/94 - 09/26/94

SURFACE ELEVATION __4440.14

TOTAL DEPTH OF HOLE __252.50 Feel

WATER LEVEL

Static, from TOC on 11/7/94: 71.05 Feet




Steffen Robertson and Kirsten
Engineering and Environmental Consultants

LOG OF MONITORING WELL MW-10

E N Page I of 3
=
s T &
WELL DIAGRAM : > =
& = o T o O
8" @ia. Steel Pipe w = & - W =
w/locking well cap, = = 2 - T 2 8
approx, 3.5 above gy B ™ c 2 a = =
surface S E F S 2 o = = MATERIALS DESCRIPTION
Sand - - Al A 878
. . . .‘_. =
- <] < e .
= h "'\ __ LI i
<| 1< _c'_.-_-
0 Al A T [ree 0 - 12', Gravelly soil, dark brown i
[~ Cement Grout Seal M<| < 5— AP w/abundant cobbles & pebbles, and =
- (0-10') Al A . Eor moderately abundant sand, silt soil, very E
> <| |< 1 oo poorly sorted, Oxicized, dry to 7.75' 1
- Al A — R B -4
- <| |« 4 feeee . il
Al | e Groundwater encountered @ 7.75
- 10_ . o ,“o =
- ~ . B
N =] o 5.0 "
- 1] / 12°'-22', Gravel - medcium brown-light red i
L] 0 / brown, min-mod clay/sill, Oxidized, wet i
[ Bentonite Grout > 15_ =l
= (Volclay) Seal . i
. (10'-65.7") - / -
[~ 4-1/2" dia. Sched. *Hd 8.3 /24| 400 3-5 20_ / =1
- B0 Blank pvec : - _
|- w/cap, 2.29" above : - .
| grouna to 80.38 g il 22'-24", Red-brown, abundant i
depth : il cobbles/pebbles, min-mod sand, abundant i
. : 0 25_ \ silt, Oxidized, no water /__
- _ 24-34.5', clay, brown-red brown, min A
e : i / pebbles, min-mod cobbles, "dry"” d
i : 35—“ / 34.5-40', Gravel, grey brown, abuncant ]
H : - brown-red brown clay/silt, Oxidized, "dry”, -
o - ‘// tr=min sand ‘
— | 4 :
§ 9 40 4 oy 40-80', Gravel: med brown-red brown, i
8 : | [ 17 abundant cobbles/pebbles, min-mod A
i H 4 fes med-very coarse sand, "dry", Oxidized A
= 8.
- : - e -._.‘. -
— E 45-———1 R AN —
- H . o -0 -
E N
B H b o +- 0 T
E : ) i - i
e 17 /17| soo <3 |50+ F =
o H . e : -
B i - . 4
== : —]  lea-e) —

pPROJECT __Copper Flat - Hillsboro, N.M. DRILLING COMPANY __Beylik Drilling

LOCATION __N719968.25, EB36740.89 N.M. S.P.C. DATE DRILLED __10/84

JOB NUMBER __B8607 (ref: 68607M10) SURFACE ELEVATION __4439.27

GEOLOGIST _CX TOTAL DEPTH OF HOLE __128.0 Feet

DRILL RIG __Air Rotary WATER LEVEL _ Static. from TOC on 11/7/94: 70.625 Feel




Steffen Robertson and Kirsten
Engineering and Environmental Consultants

LOG OF MONITORING WELL MW-10

£ . Page 2 of 3
= -
3 = s
WELL DIAGRAM o= > -
a = © -
Z = 2 S o9
[T a.
z S 2 e 2 = MATERIALS DESCRIPTION
e
i T e 40°'-80", Gravel: med brown-red brown, b
i 71 B aoundant cobbles/pebbles, min-mod 7
: T e med-very coarse sand, “dry", Oxidized 5
- - o .. » T
5 0 60—_ 60-64', Gravel, med brown, within clay/silt 1
i /4 matrix, WET [(not saturated) i
- 65— // el
3 i / 64-78", Clay med brown-grey brown, b
i E / w/some red brown zones, min-mad sand, i
- 1 / wet (not salurated) does not produce e
- 7 water on drilling =
[ Bentonite 70— / =]
- (65.7°-76.5") = / 1
: : é 78-83', Clay, as above w/slight increase :
i= in cobbles/pebbles & trace water
76/19| 400 <s | 80— / - )
B : ‘/'//' 83-83.5'", Gravel, medium brown-grey =
[ . . brown w/clay/silt matrix, produces 2-3 I
i galféz..défati?:fé 85 ] /\ gom water on drilling |
- (80.36'-1245") - / B3.5-87", Gravel, medium brown-red brown, p—
- - / abundant clay/silt matrix, mod sang, -
2 a / Oxidized -
[~ Sand Pack Filter 7.8/21| 300 < | 90— 87-95', Gravel: medium brown, abundant ==
= (76.5'-128") ~ clay/silt matrix produces 1/2-1 gpm on E
- - /}// arilling .
__ 95__ / 85-105', Gravel - medium brown - 4
L N w/abundant clay/silt, mod-abundant sand, i
E | ///// 11/2-2 gom water when blowing y
e 7.8 /20| 300 1.5-2 IOO'_ / ]
B 76/20| 300 |2-25 i / ]
i 7.3/20( 300 3=35 T / '
i 105-—_ // 105-11S", Gravel - medium brown-grey _
! | brown, abundant clay/silt matrix, minor N
I 1 / sand, produces | 1/2-2 gpm on drilling ]
- 7.8/19° 300 1=-15 ”0'_ i

PROJECT __Copper Flat - Hillsboro, N.M.

LOCATION

N719868.25. ES36740.99 N.M. S.P.C.

JOB NUMBER

68607 (ref: 68607MI0)

GEOLOGIST _CW

DRILL RIG Air Rotary

WATER LEVEL

DRILLING COMPANY
DATE ORILLED

Beylik Drilling

10/94

SURFACE ELEVATION
TOTAL DEPTH OF HOLE

4439.27

128.0 Feet

Static, from TOC on 11/7/94: 70.625 Feet




Steffen Robertson and Kirsten
Engineering and Environmental Consultants

LOG OF MONITORING WELL MW-10

E . Page 3 of 3
UDJ =
T = S
WELL DIAGRAM =g > ;
a = © —_
z = e E B9
- § § £ 2 8
: 5 3 § 3%
B 8 L 2l = e MATERIALS DESCRIPTION
E =l 76718 300 <.5 W // 105-115", Gravel - medium brown-grey 7
: T / brown, abundant clay/silt malrix, minor g
P . / sand, procuces | 1/2-2 gom on drilling 1
[ 4-1/2" dia. Schea. -] /
L &0 022 Slrot:ecan:vc ”5 _ 115~128, Gravel - medium brown-grey
| (80.36'-124.5') 4 brown, abuncant clay/silt matrix,
u | mod-abuncant sand, produces less than |
L i / gpm on drilling
[~ Sand Pack Filter 7.9 /1951 300 <.5 120_ /
I (76.5'-128") -1 /
= 17.8 /209 300 <1 |125— //,/;

Total gepth = 128

[ NOTE: well
developed

- 10/07/94 for 2.25
. hrs. at 25 to 30
gem

||lIllllll']IlllIlllIIilIlII

i Total gepth = 128’
|30—_

135-]

-

140—

=

-4

145+

150

155—

160

65—

PROJECT __Copper Flat - Hillsboro, N.M.

DRILLING COMPANY __Beylik DOrilling

LOCATION _N719968.25, E636740.99 N.M. S.P.C.

JOB NUMBER 68607 (ref: 686Q7MIQ)

DATE DRILLED 10784

SURFACE ELEVATION _4439.27

GEOLOGIST _CH

TOTAL DEPTH OF HOLE __'28.0 Feet

DRILL RIG _Air Rotary

WATER LEVEL _ Static. from TOC on 11/7/94: 70.625 Feet




50’
60’

100
110’

195

230’

260’

300’

323

pressure guage
sample port

gravelly
sand

silty
sandy
gravel

sand

gravelly
clayey
sand

silty

___ clayey

gravelly
clayey
sand

sand

sandy
gravel

gravelly
sand

sandy
gravel

clayey
— gravelly
sand

=

vault

183’
186’

195

220°

320’
323

pitless adapter

cement—bentonite grout

10—3/4" well casing, APl F-25,
0.279” wall, 32.75 Ib/ft,
threaded and coupled

14—3/4" borehole

cement grout

centralizers at approx. 80’ intervals

4” schd. 80 PVC blank liner,

not to scale
depths approximate

completed December 21,2012
flowed at 19.5 gpm with a close in pressure of 15 psi

Figure B19. Well completion diagram for GWQ-11-27 (LA 00228 POD 1),
Copper Flat Mine, Sierra County, New Mexico

2-21-2014

bentonite seal

1/8" — 1/4” stabilization gravel

9-7/8" borehole

4” perforated pre—packed
liner, 0.120" slot

JOHN SHOMAKER & ASSOCIATES, INC.



50'—

100'—
125'—

250'—

375'—

500'—

625'—

750'—

875 —

960'—

silty
sand

gravel

sand
gravel

sand

gravel
silt
clay

30" diameter steel surface casing

30—
16" diameter steel casing
—— 26" borehole
330’ 331 =%
(1/23/2013) (1975) ~
368'—
———1/8" to 3/8" gravel
16" perforated casing, vertical slots
saw cut slots, 1/8" wide by 3" length
36 cuts per round
2 rounds per foot
open area = 27 in%/ft
960' —

not to scale
year completed 1975

Figure B1. Well completion diagram for LRG-4652 (PW-1),

Copper Flat Mine, Sierra County, New Mexico.

8-21-2013; DA/PW

JOHN SHOMAKER & ASSOCIATES, INC. —



0'—
silty " di | surf .
o 30" diameter steel surface casing
50'— 30'—
100'—
125' — 16" diameter blank steel casing
gravel
sand —— 26" borehole
309’ 310
(1/23/2013) (1976)
(A
| |
(A
Fon
450'— I I —1/8" to 3/8" gravel
(A
(A
500'— T
(A
(A
(A
: : 16" perforated casing, vertical slots
I I saw cut slots, 1/8" wide by 3" length
625_| sand : : 36 cuts per round
gravel L 2 rounds per foot
L open area = 27 in?/ft
some | |
cobbles : :
(A
(A
750'— : :
(A
(A
(A
(A
(A
(A
875'— Lo
900'— : :
sand bt
gravel : |1: -_I.-
. silt HHN
950 thh
— 995'__ [
1000 R 1000 — 1005'
clay not to scale

year completed 1976

Figure B2. Well completion diagram for LRG-4652-S (PW-2),
Copper Flat Mine, Sierra County, New Mexico.

8-21-2013; DA/PW

JOHN SHOMAKER & ASSOCIATES, INC. —



O' —
silty ; . .o .
sand | | 30" diameter steel surface casing
50' — 30—~ A
gravel
cobbles
100" —
sand 16" diameter blank steel casing
gravel
180" — —| silty sand
190'—
sand
gravel
%‘518 — — silty sand ——— 26" borehole
352’ 351" =z
(1/23/2013) (1976) =
375'— 380'— LT
[
[
i
| : | : | : |
IR e 1/8" to 3/8" gravel
[
| : | : | : |
500" o
| ‘ | ‘ | ‘ |
| ‘ | ‘ | ‘ |
| : | : | : |
: ! : ! : ! : 16" perforated casing, vertical slots
HHER saw cut slots, 1/8" wide by 3" length
625'_ T 36 cuts per round
A 2 rounds per foot
e open area = 27 in?/ft
sand \:\:w\
gravel L
[
| ‘ | ‘ | ‘ |
| : | : | : |
750 g
| ‘ | ‘ | ‘ |
| : | : | : |
[
[
i
| : | : | : |
875'— A
| ‘ | ‘ | ‘ |
| : | : | : |
[
965l — L | L | L | L
970'— 970 —

not to scale
year completed 1976

Figure B3. Well completion diagram for LRG-4652-S-2 (PW-3),
Copper Flat Mine, Sierra County, New Mexico.

8-21-2013; DA/PW

JOHN SHOMAKER & ASSOCIATES, INC. —



0'_
gravel 30" diameter steel surface casing
o— cobbles oL cemented in place
125 — 16" diameter blank steel casing
5/16" wall thickness
250" 26" diameter reamed hole
292 291" Z-
(1/23/2013) (1980) ~
354'—
375" —
1/8" to 3/8" gravel
gravel
sand
500'—
16" diameter
CD Johnson 100 slot irrigator screen
(mild steel wire-wrap screen)
625'— open area = 217 in?/ft
750'—
875'—
. 954" _ i 2 -~ ;
957'— g57' — == = 16" diameter blank steel casing

not to scale
year completed 1980

Figure B4. Well completion diagram for LRG-4652-S-3 (PW-4),
Copper Flat Mine, Sierra County, New Mexico.

PETETIETVE JOHN SHOMAKER & ASSOCIATES, INC. —



Shallow Alluvial Aquifer Wells



Steffen Robertson and Kirsten
Engineering and Environmental Consultants

LOG OF MONITORING WELL MW-1i

Page I of |

WELL DIAGRAM

B" dia. Steel Pipe
w/locking well cap,\__
approx. 3.5 above
surface

>

DEPTH (ft)
SAMPLES

MATERIALS DESCRIPTION

Sand

OF ¥

Cement grout seal
(0-5.157)

NCPN

Bentonite
(5.15'=-7.20")

|

Illllllll

4-1/2" dia. Sched.
| 40 blank pve
w/cap, 2.39' above
ground to 11.84°
depth

L)

— Sand Pack Filter
(10"=37")

[~ 4-1/2" dia. Sched.
BO .02" Siotted PVC
(11.84'-31.84")

Bentonite (37'-40")

Iill]lllllllllllll}]llll

[ Backfilled
w/cuttings
(40'-65')

I|]]|[[I_|_|IIII

. Total depth = 65’

" NOTE: wWell

| developed on
| 10/07/94 for 2.2
hrs. at 50 gpm

“¢| SYMBOLS

0-15", Soil and gravel, dark brown,
abundant cobbles, min.— mod. sand, wet B
15",

15'-29', Gravel: med. dark brown, silty sail
matrix w/mod. clay, wet.

29'-32', Clay/silt, med. dark brown, moist -

- damp, (not saturated) abundant
Lv:obbles/oeboies, min.- mod. sand.

32'-85, Clay, as above but "dry"

Z
%
Z
Z
2
N7
Z
-
2
7
%
-

(@)] D

n (an]

Loy |
N

t L LA
P

o Total depth = 85’

PROJECT __Copper Flat - Hillsboro, N.M,

DRILLING COMPANY __Bevlik Drilling

LOCATION __N713751.31, E603378.24 N.M. SP.C.

DATE ORILLED __!0/11/94

JOB NUMBER __B8607 (ref: 686Q7MI)

SURFACE ELEVATION __4439.48

GEOLOGIST _CW

TOTAL DEPTH OF HOLE __65 Feet

DRILL RIG __Air Rotary

WATER LEVEL __Static, from TOC on 11/7/94: 10.65 Feet




- LRG-14545
TRN-420799

JR—
T
o j\

i

)

-t
I
—
POD NUMBER (WELL NUMBBR) OSE FILE NUMBER(S) T
WELL NAM‘E(S) PHONE (OPTIONAL) 2 L./
g Z(Es é!:“ Qé Bc:éwmf'm'\/ 75-894-666/ &xf 10
MAILING ADDRESS cITY STATE ZIP
% DEGREES MINUTES SECONDS :
’ LOCATION | paTrTupe o N | *ACCURACY REQUIRED: ONE TENTH OF A SECOND
é eRoMars) | W | * DATUM REQUIRED: WGS 84
¥ | DESCRIPTION RELATING WELL LOCATION TO STREET ADDRESS AND COMMON LANDMARKS
-
(25 ACRE) (10 ACRE) (40 ACRE) {160 ACRE) SECTION TOWNSHIP - RANGE -
NORTH EAST
dINE % |NE u | 6W u Z 2 ‘ /6 Rom| P Rwm
% [ SuBDIVISIONNAME : LOT NUMBER BLOCK NUMBER UNIT/TRACT
g HYDROGRAPHIC SURVEY MAP NUMBER TRACT NUMBER
LICENSE NUMBER NAME OF LICENSED DRILLER NAME OF WELL DRILLING COMPANY .
WpP-1435 J;f%’fff[. Jéd) A05(/11/ 12/, Buceaw of (m/«m,gé“),m
DRILLING STARTED | DRILLING ENDED | DEPTH OF COMPLETED WELL (FT) BORE HOLE DEPTH (F) | DEPTH WATER FIRST ENCOUNTERED (FT) i
’ . ? 3
51509 |/-¢-00 | 239 23-9 2575 |
E ! STATIC WATER LEVAL IN COMPLETED WELL (FD)
g COMPLETED WELL1S.  |_] ARTESIAN CJorveoe A sHALLow UNCONFINED) 2 5 !75’ /
% DRILLING FLUID: [CJar [Jmup [] apprmives - seeciry:
© | DRILLING METHOD [[Jrorary Cluamvaer ~ CJeaszroo. X OTHER - spwww
E DEPTH (FT) BORE HOLE . CASING CONNECTION INSDEDIA. | CASINGWALL | SLOT
‘ﬂ FROM TO DIA. (IN) MATERIAL TYPE (CASING) CASING (IN) THICKNESS (IN) | SIZE (V) |
% (3297 229" | £~ PVC ScH4 THeeaded |2 ScH 40 1000
122.97 (#4187 | &7 PYe__ScH 4o THecade o 27 ScH YO anJ K |
DEPTH (FT) THICKNESS FORMATION DESCRIPTION OF PRINCIPAL WATER-BEARING STRATA YIELD
2 [from | TO FT) _ (INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) ~ (GPM)
B @329 (705" | Sado ¢ Geavel ano Cla¥ puot Testic)
§ .
g METHOD USED TO ESTIMATE YIELD OF WATER-BEARING STRATA TOTAL ESTIMATED WELL YIELD (GPM)
A
FOR OSE INTERNAL USE . . WELL RECORD & LOG (Version 6/9/08)
FILE NUMBER POD NUMBER TRN NUMBER
LOCATION - | PAGE10F2

LRG-14545 TRN-420799



LRG-14545

o  TRN-420799
[ SUBMERSIBLE O ET ulNopuw-wm.LﬁormumPED
E OF " [JTURBINE ] CYLINDER [J OTHER ~SPECIFY:
DEPTH (FT) BORE HOLE TERIAL AMOUNT METHOD OF
% ANNULAR FROM TO DIA- (IN) MA TYPE AND SIZE (CUBICFT) PLACEMENT
3| saaw (39N (507 [ g7 | fildes Tk
: GRAVEL PACK 50: o-ol l”i" %_'Mﬂk)"/, , ? ,{_ . !
DEPTH (FT) THICKNESS ’ COLOR AND TYPE OF MATERIAL ENCOUNTERED WATER
FROM | TO FT) (INCLUDE WATER-BEARING CAVITIES OR FRACTURE ZONES) BEARING?
00 |30 | 3.0° ; ) vel HYes BINO

6. GEOLOGIC LOG OF WELL

3.0’ 6'5" 66'1 :D !:! 2 5 :E '5 L i: 5 Je | OYEes EANO
95" 40 | 4.5 AMm:__,Smm,_cw,_,sH Geeaue ] Oves  @No
A

40 {790 | 14.9° mm__ﬁmz.ﬂ,,sm?,_m? Silk | Byss OO
280" |290°| [9O0° ) oo ClaY 5ilt BRIYEs EINO

290’ [32.9'| 3.9 ‘ ) o elav st RYEs Owo
{ r ‘ Oves [INo

Oves 0ONo

Oyes [No

Oyes [INO

Oves 0ONo

Oyes [INo

Oves [nNo
Oves 0OnNo

Oyes [ONo
Oyes [OnNo
Oyes [JNoO

ATTACH ADDITIONAL PAGES AS NEEDED TO FULLY DESCRIBE THE GEOLOGIC LOG OF THE WELL

METHOD: [JBAILLER [JPUMP [JARLIFT []OTHER-SPECIFY:

§ WELLTEST | TEST RESULTS - ATTACH A COPY OF DATA COLLECTED DURING WELL TESTING, INCLUDING START TIME, END TIME,
o ' AND A TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD.
g ADDITIONAL STATEMENTS OR EXPLANATIONS: ,
E | Well Has A 4 stavo pipe 187 ABoVE Grouo feve/
é;
i)
| THE UNDERSIGNED HEREBY CERTIFIES THAT. TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF. THE FOREGOING IS A TRUE AND
B | CORRECT RECORD OF THE ABOVE DESCRIBED HOLE AND THAT HE OR SHE WILL FILE THIS WELL RECORD WITH THE STATE ENGINEER AND
THE PERMIT HOLDER WITHIN 20 DAYS AFTER COMPLETION OF WELL DRILLING:
% _
& [/2-09
“q SIGNATURE OF DRILLER DATE
FOR OSEINTERNALUS§ WELL RECORD & LOG (Vervion 6/9/08)
FILE NUMBER _ | Pop NUMBER | TRN NUMBER
LOCATION | PaGE20F 2

LRG-14545 ‘ TRN-420799



ERG-14545

| , @RN 42'})799
WELL RECORD & LOG *; _ (j
OFFICE OF THE STATE ENGINEER < Tl
e /
o I -~ <\
= IT]
2 R S o £
POD NUMBER (WELL NUMBER) OSE FILE NUMBER(S) oy o
Z -
g |LRG-/45y5-POP 2 (712./02) LRG -/4595
WELL OWNER NAME(S) PHONE (OPTIONAL) ]
g‘ Zz ‘5. égc’mu of 5£CAQMA Fi04) 575 894-466/ &1 /05
‘WELL OWKER MAILING ADDRESS STATE ZIP
é H.C. 32 Pox 3/ - ﬂn"é or Gonsequences AM»1 3790/
% WELL DEGREES MINUTES SECONDS :
| LOCATION LATITUDE i N * ACCURACY REQUIRED: ONE TENTH OF A SECOND
é (FROM GPS) W | * DATUM REQUIRED: Was 84
,' LONGITUDE ‘
o DESCRIPTION RELATING WELL LOCATION TO smEB:l' ADDRESS AND COMMON LANDMARKS
@5 ACRE) (10 ACRE) (4 ACRE) {160 ACRE) SECTION . TOWNSHIP O RANGE
. NORTH EAST
3o |SE v« |[NW « % 2/ ‘ /é Riww | D Rwen
% ["SUBDIVISION NAME LOT NUMBER BLOCK NUMBER UNITARACT
£
3 HYDROGRAFHIC SURVEY MAP NUMBER TRACT NUMBER
TICENSENOMBER | NAMEF LICANSED DRILLER NAME OF WELL DRILLING COMPANY '
WP -/433 fleri %,J Aus da/ 12£5. Bureay of fec famatio .
DRILLING STARTED | DRILLING ENDED | DEPTH OF COMPLETED WELL ) BOREHOLEDEPTH (FT) | DEPTH WATER FIRST ENCOUNTERED (FT) o
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