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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8
1685 Wynkoop Street
DENVER, CO 80202-1129
Phone 800-227-8917
http://www.epa.goviregion08

June 7, 2007

Mr. Kelly Payne

Kennecott Utah Copper Company
P.O. Box 6001

Magna, Utah 84044-6001

Re:  Kennecott South Zone Site, Operable Unit 2
South Facilities Groundwater
Construction Completion Report

Dear Kelly:

The purpose of this letter is to accept the South Facilities Groundwater Construction
Completion Report, as submitted in December 2006, as final. This acceptance is based on our review
of the document and the Post Construction Completion Inspection of the constructed facilities on
February 16, 2006 and associated Inspection Report (December2006), conducted by the Utah
Department of Environmental Quality.

We sincerely appreciate your efforts on this project to date, and look forward to the successful
implementation of the Operation, Maintenance, and Replacement program.

Sincerely,

A S
Kbpgaas_ (N ogotiad— Sy
Rebecca J. Tho/mas Doug Bacon

EPA Project Manager UDEQ Project Officer
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Kennecott Utah Copper Corporation

STATEMENTS

Kennecott Utah Copper Corporation has completed the Remedial Action
in full satisfaction of the Final Design for Remedial Action, December
2002.

11]20[2g [W . et

Date ' ! Kelly L. Payr P.G.
CERCLA Project Coordmator
Kennecott Utah Copper Corporation

To the best of my knowledge, after thorough investigation, I certify that
the information contained in or accompanying this submission is true,
accurate, and complete.

—
1220 706 D{Ht\mﬁw

Date Scott P. Lawson
Vice President and General Manager,
Engineering & Technical Services
Kennecott Utah Copper Corporation

South Facilities Groundwater December 2006
Construction Completion Report Pagei
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Kennecott Utah Copper Corporation

1. INTRODUCTION

Kennecott Utah Copper Corporation (KUCC) is conducting groundwater
remediation at Operable Unit 2 (OU2) of the Kennecott South Zone Site as
selected by the U.S. Environmental Protection Agency (EPA) and the
Utah Department of Environmental Quality (DEQ) in a Record of
Decision (ROD) dated December 13, 2000. In response to the ROD,
KUCC submitted a Final Design for Remedial Action (RDRA) for the
groundwater remediation in December 2002. EPA and DEQ approved the
RDRA and issued an Explanation of Significant Differences (ESD) in
June 2003.

The RDRA described construction activities that KUCC would complete
in order to fully implement the remedy selected by EPA and DEQ. KUCC
has completed those construction activities and is providing this final
report and requesting a Certification of Construction Completion from
EPA and DEQ.

DEQ completed a Post Construction Completion Inspection of the
constructed facilities on February 16, 2006 and issued an inspection report
and completeness determination in December 2006.

South Facilities Groundwater December 2006
Construction Completion Report Page 1
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Kennecott Utah Copper Corporation

2. CONSTRUCTED COMPONENTS

KUCC has completed construction of groundwater extraction, treatment,
and monitoring necessary to implement the remedy. This includes:

e A barrier well extraction system consisting of three wells,
B2G1193, BFG1200, and LTG1147, and conveyance lines to
deliver water to a reverse osmosis (RO) treatment plant.

* A reverse osmosis treatment plant capable of producing 3,500 acre
feet of drinking water per year using feed water from the barrier
wells.

e Anacid well extraction system comprised of two wells, ECG1146
and BSG1201, and conveyance to the beginning of the tailings
pipeline at the Copperton Concentrator.

* Anacid plume water treatment system which relies on operating
KUCC milling facilities, specifically a) the tailings pipeline, which
serves as a 17-mile treatment reactor; b) the Copperton
Concentrator lime plant, which has ability to add hydrated lime
directly to the tailings line as needed, and c) the North Tailings
Impoundment, which provides a repository for non-hazardous
treatment residuals.

* A network of over 300 individual or nested monitoring wells in
and on the margin of the Zone A plume.

These facilities are indicated on Figure 2-1 and described in greater detail
below.

2.1 Barrier Well Extraction and Conveyance

The barrier well water extraction and conveyance system includes well
LTG1147, instalied in 1995, B2G1193', installed in 1998, and BFG12007,
installed in 2001. Each of the three wells has conveyance lines to the RO
Plant. The pipeline from LTG1147 has a booster pump station
(LTG1147BPS) near the Large Bingham Reservoir.

''Well B2G1193 replaced, and is often referred to informally as, well K60, which was
installed in 1962.

2 Well BFG1200 replaced, and is often referred to informally as, well K109, which was
installed in 1968.

South Facilities Groundwater December 2006
Construction Completion Report Page 2-1
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2-1 Groundwater Extraction and Management Facilities

South Facilities Groundwater December 2006
Construction Compietion Report Page 2-2
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Kennecott Utah Copper Corporation

2.2 Barrier Wells Construction and Equipping

Geologic logs and as built construction drawings for the barrier wells are
included in Appendix A. The typical sulfate-well design includes an 18-
inch nominal diameter stainless steel screen and a steel casing (Figure 2-
2). Each well has a submersible pump and a booster pump at the surface
adjacent to the well head. As-built construction drawings of well houses
and booster pump stations are provided in Appendix B. The combined
production capacity is capable of meeting the required feed rate in order to
meet the annual drinking water production commitment.

LTG1147 is a 16-inch diameter well screened from 400 to 590 feet below
ground surface with 0.05 inch stainless continuous wire wrap screen.
B2G1193 is screened at 451 to 571 feet and at 591 to 881 feet with 18-
inch diameter stainless 0.08 inch slot continuous wire wrap screen. In
addition B2G1193 has a 12-inch diameter stainless wire wrap screen with
0.08 inch slots from 900 to 1060 feet below ground surface. BFG1200 is
and 18-inch diameter well screened from 421 to 801 feet below ground
surface with a stainless continuous wire wrap 0.05 inch screen.

Drinking Water Source Protection Plans (DWSPs) have been prepared for
each of these three barrier wells and have been approved by Division of
Drinking Water (DDW). Well and well house construction and materials
have also been approved by DDW as part of operational permitting of the
RO plant.

2.2.1 Barrier Well Piping and Routing

Pipelines from barrier wells convey water from the extraction location to
the RO plant. Pipeline design and routing can be viewed in Figure 2-4.
As-built construction drawings are included in Appendix C. Each of the
lines from the well sites is designed to convey maximum flow from each
well. Pipelines are installed per manufacture’s instructions.

Beginning at BFG1200, which is the most distant barrier well from the RO
Plant, the pipeline consists of: 3,308 feet of 12 inch ductile iron pipe to
B2G1193 where the water commingles with water pumped from
B2G1193. From B2G1193, the carrier line consists of a 16 inch ductile
iron line extending 15,253 feet to a point where it ties into 1,862 feet of
20-inch SDR 11 HDPE pipe. This pipe then ties into 3,120 feet of 20-inch
SDR 17 HDPE pipe which terminates at the RO Plant.

South Facilities Groundwater December 2006
Construction Completion Report Page 2-3

320



Kennecott Utah Copper Corporation

Figure 2-2 Typical Sulfate Extraction Well Design
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Kennecott Utah Copper Corporation

The pipeline from LTG1147 consists of: 1893 feet of 16-inch SDR 9
HDPE pipe to 5400 feet of 16-inch SDR 11 HDPE pipe to 1800 feet of 16-
inch SDR 17 HDPE pipe to 2150 feet of 16-inch SDR 26 pipe to the
Sulfate Booster Pump Station. Then through 1800 feet of 12-inch SDR 11
pipe to 945 feet of SDR 17 pipe to the Reverse Osmosis Plant.

2.3 Barrier Well Water Treatment

KUCC has completed construction of a reverse osmosis water treatment
plant near Copperton. An operating permit from the Utah Division of
Drinking Water was issued on May 26, 2006 for this facility (System
18160).

A final description of the plant and treatment process, which was
submitted to DDW as part of the permit application package, is included
as Appendix D. As-built drawings for the plant are included in Appendix
E.

The concentrate by-product from the RO plant is conveyed by system
pressure to KUCC’s Eastside Reservoir or Large Reservoir Desilting
Basin. The concentrate is managed with barren meteoric leach water and
reports to the Wastewater Disposal Pump Station, from where it is pumped
to the Tailings Line at Copperton.

2.4 Acid Plume Water Extraction and Conveyance

The acid plume water extraction and conveyance system includes well
ECG1146, installed in 1995, and well BSG1201, installed in 2003, and a
pipeline delivery system to the Wastewater Disposal Pump Station
(WDPS). Both wells are located where the maximum acid-water
extraction is likely based on current groundwater monitoring and
modeling results.

2.4.1 Acid Extraction Wells Construction and Equipping

Geologic logs and as built construction drawings for the acid wells are
included in Appendix F. Both acid wells were drilled and installed in a
similar manner. Typical acid-well design includes an 18-inch nominal
diameter stainless steel casing and screen (Figure 2-3). Screen intervals
include all portions of the aquifer identified during monitoring as
containing low pH water (<3.5 pH s.u.). Well ECG1146 is screened from
500 to 750 feet below ground surface with 0.08 inch slot Johnson wire-
wrap screen. BSG1201 is screened from 500 to 740 feet below ground
surface with a 0.1 inch slot Johnson wire-wrap screen.

Submersible stainless steel pumps and motors have been installed at depth
within the casing. The well, pump, and appurtenances in contact with low

South Facilities Groundwater December 2006
Construction Completion Report Page 2-5
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pH water are stainless steel and designed to withstand the water pumping
pressure for each specific well. As-built construction drawings of well
houses are provided in Appendix G.

2.4.2 Acid Plume Piping

Acid-well water is piped from the extraction wells through a 12-inch to
14-inch high density polyethylene (HDPE) pipe encased in a 16-inch to
18-inch secondary HDPE containment pipe. As built pipeline construction
drawings are included in Appendix H. Specifically, beginning at
BSG1201, the carrier pipe is 14 inch diameter with a standard dimension
ratio (SDR) of 9, and it continues 2,400 feet, at which point the pipe
changes to an SDR 11. This SDR 11, 14-inch HDPE pipe continues 2,402
feet to well ECG146. Water from BSG1201 is commingled with
ECG1146 water at ECG1146 in the pipeline and proceeds through a 12-
inch SDR 9 pipe for 1,900 feet and then into 1,700 feet of 12-inch SDR17
pipe. The water can then be diverted to KUCC’s Lower Cement Lined
Canal collection system which leads to Bingham Large Reservoir or it
continues in 2,610 feet of 12-inch SDR17 pipe to the WWDPS.

The carrier pipe is encased in 4,802 feet of SDR 32.5 HDPE containment
pipe from BSG1201 to ECG1146 and encased in 6,210 feet of 16-inch
diameter SDR 17 HDPE containment pipe from ECG1146 to the
WWDPS. These lines have been sized to facilitate the possibility of
maximum volume extraction in the acid plume.

Each of the respective acid wells has been designed with monitoring
devices to ensure proper pump operation, flow metering and depth to
water. These devices are also programmed to shut down the well if any
one parameter is not within the tolerance allowed. The secondary
containment pipe is monitored at each of the down gradient well locations.
If any flow is detected in the secondary pipe at any of the acid well sites
by the continuous-reading conductance probes, the conductance signal
will be conveyed to the South Area Water Control Room so that the
incident can be investigated and resolved.

Discharge from the WDPS is piped to the beginning of the tailings line. If
the WDPS station needs repair and down time is scheduled, the flow from
the acid wells can either be shut down until repairs are complete or
diverted to the Bingham Reservoir.

South Facilities Groundwater December 2006
Construction Completion Report Page 2-6
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Figure 2-3 Typical Acid Extraction Well Design
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2.5 Acid Plume Water Treatment and Monitoring

While the Bingham Canyon Mine is operating, KUCC manages acid
plume water, RO concentrate, and other mining-impacted waters in the
tailings pipeline. These waters are commingled at the WDPS and
conveyed to the beginning of the tailings pipeline. Solid treatment
residuals from neutralization of acid plume water are co-deposited in the
North Tailings Impoundment near Magna.

KUCC monitors the solid and aqueous chemistry in the tailings system to
assure that acid plume waters and other mining-affected waters which are
managed in the tailings line do not adversely impact the process water
system chemistry or the long-term acid-generating potential of the tailings.

Monitoring of the solid and aqueous phases of the tailings slurry and
discharged water to the tailings slurry is conducted by sampling at two
locations in the tailings system. Composite samples for solid and aqueous
phase monitoring are collected once a month over a 24-hour period 1) at
the GMT (general mill tailings; BCP1483) entering the Tailings
Thickeners Distribution Box and 2) at the NSB (North Splitter Box;
MCP2536). The GMT sample is collected from the automated sample
cutters that sample Copperton Concentrator tailings. The GMT sampler
automatically samples the waste stream every 20 to 30 minutes. The NSB
composite sample is collected using a peristaltic sampling pump on the
tailings line approximately 200 feet upstream of the NSB. The pump is
programmed to sample every 20 minutes.

The aqueous pH of tailings is monitored continuously at the North Splitter
Box.

2.6 Monitoring Well Network

Over 300 individual or nested monitoring wells are available for
monitoring groundwater quality and elevation within and on the perimeter
of the Zone A plume. A listing of these wells is provided in Table 2-1;
locations are shown on Figure 2-4. Geologic logs and construction
records for these wells are available in KUCC’s project files for all
monitoring wells. For this report, KUCC is providing geologic and
construction details for six well locations (B1G951, ECG1115, BSG1180,
P248A, BFG1195, and BSG1148) which were pre-selected by DEQ for
inspection. These details are included in Appendix 1.

South Facilities Groundwater December 2006
Construction Completion Report Page 2-8
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APPENDIX A
Barrier Wells

Geologic and Construction
Drawings

South Facilities Groundwater December 2006
Construction Completion Report
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WELL ID: B2G1193 Replacement Well for K60 Production Well

NOTE: This well was completed as a replacement well for K60. K60 is a 12" diameter well and
the water level has dropped in recent years which has rendered the well inadequate to extract
enough water. B2G1193 was drilled deeper and completed with stainiess steel casing and
screen. There was a blank (unscreened) section below the screen to facilitate perforation if the
need arises at a later date. The lower blank section was perforated and a 12” diameter screen
was installed from 900 to 1060 ft. The water is piped into the K60 well house and through the
Deep Well pipeline to the Reverse Osmosis Plant.

LOCATION:

GENERAL LOCATION: Bingham Creek, east of Trans Jordan Landfill and south of Old
Bingham Hwy. Approximately 35 ft south and 10 feet west of existing K60 well head.

KENNECOTT GRID:
NORTHING: 15377.83
EASTING: 33484.97
U.S.G.S: 2385 ft. south, 1142 ft. east from northwest corner of Section 14, T3S, R2W, SLBM
U.S. PUBLIC LAND SURVEY GRID: SE1/4, SW1/4, NW1/4 of Section 14, T3S, R2W, SLBM
CADASTRAL COORDINATES: (C32) 14 bcd SLBM
ELEVATIONS (KENNECOTT):
NATURAL GROUND: 5006.12
TOP OF STEEL CASING: 5008.00
TOP OF WATER LEVEL MEASURING STANDPIPE: 5008.17
TOTAL DEPTH OF COMPLETED WELL: 1060’ hgl
START DATE: 06-03-98 COMPLETION DATE: 06-12-98
DRILLING COMPANY: Lang Exploratory Drilling
DRILLING METHOD, BIT DIAMETER/TYPE (BOREHOLE DIAMETER), AND DRILLING FLUID:
0-36": Conventional Mud Rotary, 35" tricone, mud.
36-115" Conventional Mud Rotary, 24" tricone, mud.
115-1070'": Flooded Dual Wall Reverse Circulation, 24” tricone, mud.

SURFACE CASING:

TYPE: Steel DIAMETER: 30" DEPTH: 1.5'agl - 36'bgl
CASING:

TYPE: Stainless Steel DIAMETER: 18" DEPTH: 2'agl - 451.04' bgl

TYPE: Stainless Steel DIAMETER: 18" DEPTH: 570.92' hg! - 591.12'
bgl '

TYPE: Stainless Steel DIAMETER: 18" DEPTH: 881.06' bgl - 1060 bgl
SCREEN:

TYPE: Stainless Steel, 0.08"slot - DIAMETER: 18" DEPTH: 451.04' bg! - 570.92'
bg!

TYPE: Stainless Steel, 0.08" slot DIAMETER: 18" DEPTH: 591.12' bgl - 881.06'
bgt -

TYPE: Stainiess Steel, 0.08” slot DIAMETER; 12" DEPTH: 900 - 1060’ byl

Note: Stainless steel centralizers welded onto 18” casing and screen at 40’ intervals.
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WELL ID: B2G1193

COMPLETION MATERIALS:
1/47 - 1/8” SILICA SAND: 894" bgl - 1070’ bg|
4-8 MESH SILICA SAND: 892 byl - 894" bg|
10-20 MESH SILICA SAND: 890" bg! - 892 bgl
HOLEPLUG: 886' bgl - 890" bgl
1/4” - 1/8” SILICA SAND: 400' bgl - 886' bgl
4-8 MESH SILICA SAND: 396' bgl - 400" bg|
10-20 MESH SILICA SAND: 392" bgl - 396' bg
HOLEPLUG: 384" bgl - 392" bgl
CEMENT GROUT SURFACE SEAL: 0 - 384' bg|

STATIC WATER LEVEL IN OPEN BOREHOLE: Unknown due to drilling with mud.

STATIC WATER LEVEL AFTER WELL COMPLETION: 390.63' TOP DATE: 08-17-
08
WATER QUALITY AFTER WELL DEVELOPMENT:

WELL DATE | pH Cond. S0~ Cl T.D.S. Cu

(umhofem) || (mg/L) || (mg/) || (mg/L) || (mg/L)

B2G1183 9-1-98 || 6.8 2710 1430 154 2650

>.02

BOREHOLE LITHOLOGY:
0’ - 355" QUARTZITIC GRAVEL
355’ - 390" SANDY QUARTZITIC GRAVEL
390’ - 405 QUARTZITIC GRAVEL
405' - 512" SILTY QUARTZITIC GRAVEL
512'- 657" QUARTZITIC GRAVEL, COARSE
557’ - 583" SILTY QUARTZITIC GRAVEL
583'- 597": QUARTZITIC GRAVEL
597'- 6321 SANDY QUARTZITIC GRAVEL
632'- 639" SILTY QUARTZITIC SAND
639" - 645" QUARTZITIC GRAVEL
645'- 651" SILTY QUARTZITIC SAND
651' - 668" QUARTZITIC GRAVEL
668' - 670" SILTY CLAYEY QUARTZITIC GRAVEL
670’ - 715" SILTY QUARTZITIC GRAVEL
715 -721": CLAY

zNAL an4dl. CANDPDNY MNVIADTZITIO ODAVITE
f&1 =0V, OANU T \UANTALTTIG ORAVEL

801’ - 858" CLAYEY QUARTZITIC GRAVEL
858’ - 915" GRAVELLY QUARTZITIC SAND
915’ - 925" CLAYEY QUARTZITIC GRAVEL
925’ - 962" SILTY QUARTZITIC GRAVEL

952" - 960" CLAYEY QUARTZITIC GRAVEL
960’ - 975’: SANDY QUARTZITIC GRAVEL
975’ - 1015’ CLAYEY QUARTZITIC GRAVEL
1015’ - 1053 SANDY QUARTZITIC GRAVEL
1053’ - 1070": CLAYEY QUARTZITIC GRAVEL

GEOPHYSICAL LOGS: 8", 16", 32", and 64" (partial) normal resistivity, natural gamma,
spontaneous potential (partial), single point resistance.
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WELL ID: BFG1200 Replacement Well for K109 Production Well

NOTE: This well was completed as a replacement well for K109. K109 was inefficient and unable
to extract enough elevated-sulfate water to reach remediation goals. BFG1200 was drilled
deeper and completed with stainless steel screen.

LOCATION:

GENERAL LOCATION: Bingham Creek, east of Trans Jordan Landfill and south of Old
Bingham Hwy. Approximately 100 ft south and of existing K109 well head.

KENNECOTT GRID:
NORTHING: 17569.98
EASTING: 34841.25
U.S.G.S: 194 ft. south, 2498 ft. east from northwest corner of Section 14, T3S, R2W, SLBM
U.S. PUBLIC LAND SURVEY GRID: NE1/4, NE1/4, NW1/4 of Section 14, T3S, R2W, SLBM
CADASTRAL COORDINATES: (C32) 14 baa SLBM
ELEVATIONS (KENNECOTT):
NATURAL GROUND: 4975.16
TOP OF STEEL CASING: 4976.91
TOP OF WATER LEVEL MEASURING STANDPIPE: none
TOTAL DEPTH OF COMPLETED WELL: 840’ bgi

START DATE: 01-29-01 COMPLETION DATE: 02-06-01

DRILLING COMPANY: Lang Exploratory Drilling

DRILLING METHOD, BIT DIAMETER/TYPE (BOREHOLE DIAMETER), AND DRILLING FLUID:
0-38": Conventional Mud Rotary, 31" tricone, mud.
38-210": Conventional Mud Rotary, 24" tricone, mud.
210-840": Flooded Dual Wall Reverse Circulation, 24” tricone, mud.

SURFACE CASING:

TYPE: Steel DIAMETER: 26" DEPTH: 0'bgl - 38 bgt
CASING:

TYPE: Carbon Steel DIAMETER: 18" DEPTH: 1.5 agl - 361.83' bgl

TYPE: Stainless Steel DIAMETER: 18" DEPTH: 361.83' bgl — 421.63'
bgl

TYPE: Stainless Steel DIAMETER: 18" DEPTH: 801.62' bgl — 819.87"
bgl
SCREEN:

TYPE: 304 Stainless Steel, 0.08" slot DIAMETER: 18" DEPTH: 421.63' bg! — 801.62'
bgl

Johnson Wire Wrap

COMPLETION MATERIALS:
4-8 MESH SILICA SAND: 380’ bgl - 840" bgl
HOLEPLUG: 370’ bgl - 380" bgl
CEMENT GROUT SURFACE SEAL: 0-370' bgi

330




WELL ID: BFG1200

STATIC WATER LEVEL IN OPEN BOREHOLE: Unknown due to drilling with mud.

STATIC WATER LEVEL AFTER WELL COMPLETION: 377.45' TOC DATE: 02-16-
01
WATER QUALITY AFTER WELL DEVELOPMENT:
WELL DATE | pH Cond. SO,~ cl T.D.S. Cu
(gmhofcm) || (mg/L) || (mg/L) | (mg/t) | (mg/L)
BFG1200 | 2-16-01 | 6.66 2080 864 138 1630 || >.02

BOREHOLE LITHOLOGY:

0'-25" SILT

25'- 47" SILTY QUARTZITIC GRAVEL

47'-76" MIXED SILTY QUARTZITIC/VOLCANIC GRAVEL
76'- 660" INTERBEDDED CLAY AND VOLCANIC GRAVEL

660’ - 790 VOLCANIC GRAVEL
790’ - 840": CLAYEY VOLCANIC GRAVEL
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WELLID: LTG1147 SULFATE EXTRACTION WELL

LOCATION:
GENERAL LOCATION: Lark Tailings, at intersection of Hwy U111 and 11800 S. Street

KENNECOTT GRID:
NORTHING: 7067.2
EASTING: 29725.2

U.S.G.S: 115 ft. south, 2647 ft. west from northeast corner of Section 27, T3S, R2W,
SLBM

U.S. PUBLIC LAND SURVEY GRID: NE1/4, NE1/4, NW1/4 of section 27, T3S, R2W,
SLBM

CADASTRAL COORDINATES: (C32) 27 baa SLBM
ELEVATIONS: (KENNECOTT)
NATURAL GROUND: N/A
TOP OF STEEL CASING: N/A
TOP OF SOUNDER TUBES: A) 5059.33 B) 5059.37
TOTAL DEPTH OF COMPLETED WELL: 602’ TOP
START DATE: 8-17-95 COMPLETION DATE: 8-27-95
DRILLING COMPANY: Longyear Exploration Drilling
DRILLING METHOD, BIT DIAMETER/TYPE (BOREHOLE DIAMETER), AND DRILLING FLUID:
0-33" Dry Auger, 36" auger.
33-605": Dual Wall Flooded Reverse, 25" tricone, mud.

SURFACE CASING:

TYPE: Steel DIAMETER: 298.25" DEPTH: 1.5"agl - 33' bg!
CASING:
TYPE: Steel DIAMETER: 16" DEPTH: 1.5 agl - 400’ bgl and
590" bgl - 600" bgl
SCREEN:
TYPE: Johnson Wire-Wrap, Stainless-Steel, 50 slot
DIAMETER: 16" DEPTH: 400' bgl- 590" bgl
WATER LEVEL SOUNDING TUBES:
A (SE) TYPE: Steel DIAMETER: 1.25" DEPTH: 0’ - 560" with 0.02" slots from
540' - 560°
B(S) TYPE: Steel DIAMETER: 1.25" DEPTH: 0’ - 580" with 0.02" slots from
560' - 580’
c* TYPE: Sch. 80 PVC DIAMETER: 1" DEPTH: +3’ - 490' with 0.25" hand drilled
holes from 0'- 10" and from
470’ - 490’

* Installed inside 18” well casing in March 1296

COMPLETION MATERIALS: LTG1147
0’ - 5" 4-8 Mesh Silica Sand
5'-382": Cement
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WELL ID: LTG1147
382' - 388" Benseal
388' - 393" 10-20 Mesh Silica Sand
- 393' - 605" 4-8 Mesh Silica Sand

STATIC WATER LEVEL IN OPEN BOREHOLE: Unknown due to drilling with mud.
STATIC WATER LEVEL AFTER WELL COMPLETION: 311.35 TOP DATE: 8-29-95

WATER QUALITY AFTER WELL DEVELOPMENT:

DATE | pH Cond. sS0,” cr TDS. Cu
(umho/cm) | (mg/L) || (mg/L) | (mg/L) [ (mgl/L)

9-595 || 747 2160 678 230 1550 N/A

BOREHOLE LITHOLOGY:
0-66" SILTY QUARTZITIC GRAVEL
66' - 128" INTERMIXED SILTY CLAY AND SILTY QUARTZITIC GRAVEL
128' - 142" CLAYEY QUARTZITIC GRAVEL AND VOLCANIC GRAVEL
142'- 170" SILTY QUARTZITIC GRAVEL
170'- 268" SILTY AND CLAYEY VOLCANIC GRAVEL
268'- 298" SILTY QUARTZITIC GRAVEL
298" - 605" SILTY VOLCANIC GRAVEL WITH SILT AND CLAY INCREASING WITH

DEPTH
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Kennecott Utah Copper Corporation

APPENDIX B
Barrier Wells

Well House and Pump Station
Construction Drawings

South Facilities Groundwater December 2006
Construction Completion Report
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Kennecott Utah Copper Corporation

APPENDIX C
Barrier Wells

Pipeline Construction Drawings

South Facilities Groundwater December 2006
Construction Completion Report
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