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1. INTRODUCTION

Kennecott Utah Copper Corporation (KUCC) is conducting groundwater
remediation at its South Facilities 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
for the Kennecott South Zone, Operable Unit 2. 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. A second ESD was issued in June 2007 modifying and
clarifying certain aspects of the remedy.

KUCC has completed construction of remedy components and now
operates under an Operations, Maintenance, and Replacement (OM&R)
Plan for South Facilities Groundwater (current version dated June 2007).
This plan will be updated from time to time as needed. A work aspect of
the OM&R Plan is preparation and submittal of annual reports on remedial
activities and remedial progress. This report describes remedial activities
and results for calendar year 2007 along with comparative changes from
previous years.

Groundwater contamination at the South Facilities, referred to as the Zone
A Plume, is located immediately down gradient of the old Bingham
Reservoir and Bingham Canyon Mine waste-rock piles. It consists of an
acidic core area with low pH and elevated metals surrounded by a partially
to fully neutralized zone of elevated sulfate groundwater.

The technical components of the selected South Facilities groundwater
remedy include:

e Maintaining source control measures,

e Containing the sulfate plume in Zone A through extraction from
barrier wells at the leading edge of the contamination,

e Remediation of the Zone A plume through extraction of heavily
contaminated waters from the acidic core of the plume,

e Treatment of extracted water by reverse osmosis (RO) technology
for barrier well water and by neutralization of acid well water in
the tailings pipeline, and

e Monitoring and reporting progress.

South Facilities Groundwater May 2008
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Performance standards for operation and maintenance of the remedy
include:

e Maintain groundwater sulfate concentration in a network of
compliance wells, listed in the OM&R Plan, at or below 1,500
mg/l.

e Extract a minimum of 1,200 acre-feet per year from the core of the
acid plume, on a five-year rolling average.

Additionally, the selected remedy includes preventing human exposure to
unacceptably high concentrations of hazardous substances and/or
pollutants through point-of-use management.

South Facilities Groundwater May 2008
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2007 with those from 2006 indicates continued contraction of the 20,000
mg/l contour in the area of acid extraction well ECG1146.

Acid Extraction Well ECG1146 Area

Examination of the time series concentration plots (Figures 3-3 to 3-8)
indicates that sulfate concentrations at most wells within the 5,000 mg/I
isoconcentration contour in the area of extraction well ECG1146
decreased or remained essentially steady. Minor increases in sulfate were
measured at some wells; however, small fluctuations are seen in the
history of many wells and the minor increases observed in 2007 are
consistent with an overall downward or steady concentration trend over
the period of record.

Sulfate concentrations in ECG1124B (Figure 3-3), located adjacent to
extraction well ECG1146, decreased from an average of 4,010 mg/l in
2006 to an average of 1,720 mg/l in 2007. This continued dramatic
response is also attributed to pumping at acid well ECG1146, located 150
feet south of, and screened across the upper portion of ECG1124B screen
interval. Cleaner water from horizons below is thought to be migrating up
and into the horizon at ECG1124B because of pumping at ECG1146.
Sulfate concentrations in ECG1146 averaged 21,725 mg/l in 2006 and
19,900 mg/L in 2007 (Figure 3-3). In ECG1145A, located just south of
well ECG1146, sulfate continued to decline in 2007 (Figure 3-4)

In ECG1144 A and B (Figure 3-5), located approximately 500 feet
northeast of ECG1146, sulfate concentrations continue to decrease.
ECG1144A was 8,960 mg/l in 2006 and 7,300 mg/l in 2007. Because the
combined screen intervals of these two wells represent most of the
principal aquifer that historically had very high sulfate concentrations, this
decrease is reflected as a “window” of groundwater with 5,000 mg/I
sulfate within the 10,000 mg/I contour on Figure 3-1. During the same
period, ECG1144B decreased from 6,730 mg/I to 4,950 mg/l. The change
is attributed primarily to influx of cleaner water to this area likely from
deeper horizons. It is likely that other such “windows” will develop in the
sulfate contours over time as the plume is extracted.

The sulfate concentration in monitoring well ECG1128A (Figure 3-6)
decreased from 14,300 mg/l in 2006 to 7,950 mg/l in 2007. The 2007
monitoring results for this well is consistent with the dramatic decreases in
sulfate beginning in the late 1990s and is attributed to rinsing caused by
pumping at ECG1146 which appears to be inducing flow of cleaner water
from the margins of the plume as well as underlying the plume.

Sulfate concentrations in ECG1115B decreased slightly from 33,300 mg/I
in 2006 to 31,600 mg/l in 2007 ( Figure 3-7). The water quality of
ECG1115A, B, and C appears to be reaching similar sulfate concentrations

South Facilities Groundwater May 2008
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with ECG1115 A increasing from 36,700 mg/I in 2006 to 37,600 mg/l in
2007 and ECG1115C increasing from 34,100 mg/l in 2006 to 36,000 mg/I
in 2007. The ECG1115 site is located 1500 feet northwest and up gradient
of acid extraction well ECG1146. Increasing sulfate concentrations in
ECG1115 are attributed to the extraction of water at ECG1146, causing
groundwater from above and possibly below ECG1115 to mix in response
to hydraulic stress from extraction at ECG1146.

Acid Extraction Wells BSG1201 and BSG2784 Area

At acid extraction well BSG1201 and the adjacent monitoring wells,
BSG1177A and B (Figure 3-8), the sulfate concentration decreased in
BSG1177A from 5,440 mg/l in 2006 to 3,900 mg/l in 2007 and in
BSG1177B from 16,300 mg/l in 2006 to 13,600 mg/l in 2007. BSG1201
did not change notably from the previous year.

Water quality in the BSG1179 area, located upgradient from BSG1201,
has sulfate concentrations greater than 15,000 mg/I and it is likely that this
water is moving towards BSG1201 and into the adjacent monitoring wells
(BSG1177B).

BSG2782A, B and C monitoring wells are located adjacent to the new
acid extraction well (BSG2784) installed in 2007. Average sulfate
concentrations for 2007 were 31,867 mg/l in BSG2782A, 6920 mg/l in
BSG2782B and 26,475 mg/l in BSG2782C (Figure 3-9). During the pump
testing for BSG2784, the sulfate concentration was 11,600 mg/I.

Sulfate plots for BSG1179A, B, and C and P241B (Figure 3-10) are also
included for reference within the 15,000 mg/l and 10,000 mg/I sulfate
contours respectively. BSG1119B (Figure 3-11), located at the leading
edge of the low pH plume decreased from 8,230 mg/I in 2006 to 7,030
mg/l in 2007.

South Facilities Groundwater May 2008
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Figure 3-3 Time-Series Plot of Sulfate in ECG1124A, B, and C and ECG1146
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Figure 3-4 Time-Series Plot of Sulfate in ECG1145A, B, and C
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Figure 3-5 Time-Series Plot of Sulfate in ECG1144A, B, and C
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Figure 3-6 Time-Series Plot of Sulfate in ECG1128A, B, and C
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Figure 3-7 Time-Series Plot of Sulfate in ECG1115A, B, and C
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Figure 3-8 Time-Series Plot of Sulfate in BSG1177A, B, and C and BSG1201
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Figure 3-9 Time-Series Plot of Sulfate in BSG2782A, B and C
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Figure 3-10 Time-Series Plot of Sulfate in BSG1179A, B, and C and P241B
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Figure 3-11 Time-Series Plot of Sulfate in BSG1119A, B, and C
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3.1.2 KUCC Deep Well Field

The KUCC deep well field area includes barrier extraction wells B2G1193
and BFG1200 and the monitoring wells located on the northeast margin of
the plume. Sulfate concentrations in the extraction wells held essentially
steady during 2007. Monitoring wells located close to extraction wells
B2G1193 generally increased in sulfate in 2007, while other monitoring
wells in the well field generally held steady or decreased.

Deep Well B2G1193 Area

B2G1157A , B and C are located immediately adjacent to barrier
extraction well B2G1193. Sulfate in B2G1157A remained essentially the
same from the end of 2006 to the end of 2007. During this same period,
sulfate in ECG1157B increased from 6,360 mg/l at the end of 2006 to
6,530 mg/l at the end of 2007 (Figure 3-12). Sulfate concentration in
water extracted from B2G1193 slightly increased during 2007 averaging
1,958 mg/l as compared to 1,740 mg/l in 2006. The increases in
B2G1157A and B reflect the consequences of pumping at B2G1193,
which is drawing water from the interior of the plume as well as the
margin. That the sulfate concentration in extraction well B2G1193 has
only slightly increased despite increasing sulfate in B2G1157B suggests
that the horizon monitored by B2G1157B does not contribute significantly
to the overall production from B2G1193. B2G1157C increased from an
average of 445 mg/l in 2006 to 534 mg/l in 2007 with a highest
concentration of 1090 mg/l in late November 2007. The high
concentration was measured while B2G1193 was not operating for a
month and reflects poorer water quality that moves from the upper screen
of B2G1193 to the lower screened interval.

Monitoring wells BFG1156B, C, and D (A is dry) are located half the
distance between extraction wells BFG1200 and B2G1193 and are located
at the northern leading edge of the 1,500 mg/I sulfate contour. Sulfate
concentrations in BFG1156B and C decreased from 2006 to 2007 (Figure
3-13). Pumping from B2G1193 and BFG1200 has likely caused cleaner
water from the approximate upper 300 feet of saturation to be pulled
laterally from the north and east. However, in BFG1156D the sulfate
concentration increased which is likely due to lateral movement of more
concentrated sulfate water pulled from the south and west and from
vertical movement of higher concentration sulfate water.

Deep Well BFG1200 Area

Sulfate concentrations over time for extraction well BFG1200 are shown
on Figure 3-14 along with monitoring well BFG1155A, B, C, D, E and F.
There are seasonal fluctuations in sulfate concentrations in this extraction
well. The sulfate concentration in BFG1200 decreased slightly from an
average sulfate concentration of 929 mg/I in 2006 to 805 mg/l in 2007.

South Facilities Groundwater May 2008
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In well BFG1195A (Figure 3-15), the sulfate concentration increased from
1,430 mg/l in 2006 to 1,550 mg/l in 2007. BFG1195B increased slightly
from 1,420 mg/l in 2006 to 1,430 mg/l in 2007. It is likely that the
extraction from barrier wells BFG1200 and B2G1193 is causing
contaminated water to move vertically and/or laterally into the monitoring
wells.

Time-series plots for other monitoring wells in the deep well field area in
which sulfate was measured in 2007 are presented here and include
monitoring wells P277, B2G1194A and B, and B3G1197A, Band C
(Figures 3-16 to 3-18). In these wells, sulfate concentrations decreased in
B3G1197A and B and B2G1194A, and remained relatively steady in
P277, B2G1194B.

South Facilities Groundwater May 2008
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Figure 3-12 Time-Series Plot of Sulfate in B2G1157A, B, and C and B2G1193

7000 — 0
—e— B2G1157A
—w— B2G1157B |
—O0— B2G1157C
—&— B2G1193 —— 100
— —— DTW B2G1157B
6000 A
—— 200
—— 300
5000 A —
—— 400
A
v
4000 - —f| 500
—f1 600
3000 A E
41 700
—f1 800
2000 A 1
i
~— 900
—— 1000
1000 A
—— 1100
0 T T T T T T T T T T T — 1200

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

South Facilities Groundwater May 2008
2007 Remedial Progress Report Page 3-17

(a2epns punolb mojaq 193)) Jarep\ 0] Yidag pue S[eAlalu] pauaalds



Kennecott Utah Copper Corporation | Environmental Restoration Group

Figure 3-13 Time-Series Plot of Sulfate in BFG1156A through F
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Figure 3-14 Time-Series Plot of Sulfate in BFG1155A through F and B2G1200
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Figure 3-15 Time-Series Plot of Sulfate in BFG1195A and B
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Figure 3-16 Time-Series Plot of Sulfate in P277
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Figure 3-17 Time-Series Plot of Sulfate in B2G1194A and B

2000
1500
1000 -+
500 -
—&— B2G1194A
—w— B2G1194B
— —— DTW B2G1194A
0 T T T T T T T T T T T
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

South Facilities Groundwater
2007 Remedial Progress Report

May 2008
Page 3-22

100

200

300

400

500

600

700

800

900

1000

1100

1200

(eorUNS punolb mojaq 193)) Ja1eA) 01 Yidag pue S[eAlaiu] pauaalos



Sulfate (mg/l)

300

Kennecott Utah Copper Corporation | Environmental Restoration Group

Figure 3-18 Time-Series Plot of Sulfate in B3G1197A, B, and C
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Southeast Margin

Water quality in monitoring wells located in the Southeast Margin has not
shown significant changes since 2006. These wells include BSG1133B,
P241C, and BSG1132B, and BSG1148A (Figures 3-19 to 3-22).
Sampling in 2007 from the previously existing monitoring wells indicates
an overall continued increase in sulfate in P241C, a relatively general
increase in BSG1148A and a slight decrease in BSG1132B and
BSG1133B. Wells located farther east and southeast from the plume
margin area have relatively steady sulfate concentrations and include
BSG1130A and B, and P190B (Figures 3-25 and 3-26).

In 2007, KUCC installed a third acid extraction well upgradient of the
Southeast Margin area to remove highly contaminated water identified in
2006. It is anticipated that the new well will begin operating during the
first half of 2008 and that it will reverse increasing sulfate trends for
monitoring wells adjacent to the new well and for downgradient
monitoring wells.
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Figure 3-19 Time-Series Plot of Sulfate in BSG1133A, B, and C
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Figure 3-20 Time-Series Plot of Sulfate in P241C
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Figure 3-21 Time-Series Plot of Sulfate in BSG1132A, B, and C
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Figure 3-22 Time-Series Plot of Sulfate in BSG1148A, B, and C
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Figure 3-23 Time-Series Plot of Sulfate in BSG1137A, B, and C
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Figure 3-24 Time-Series Plot of Sulfate in BSG1125A, B, and C
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Figure 3-25 Time-Series Plot of Sulfate in BSG1130A, B, and C
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Figure 3-26 Time-Series Plot of Sulfate in P190A and B
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3.1.3 North and Southwest Margins

On the north margins of the Zone A plume, sulfate concentrations
continue to decline generally or remain steady (Figures 3-27 to 3-29).
Wells WIG1169A and B showed slight increases in concentrations (Figure
3-27 to 3-29).

On the southwest margin of the Zone A plume, sulfate concentrations have
slightly increased in several wells including P273 (Figure 3-30).
Additional wells on the south and southwest margin have sulfate
concentrations that have remained relatively steady including HMG1123A
and extraction well LTG1147 (Figures 3-31 and 3-32).

South Facilities Groundwater May 2008
2007 Remedial Progress Report Page 3-33



Sulfate (mg/l)

Kennecott Utah Copper Corporation | Environmental Restoration Group

Figure 3-27 Time-Series Plot of Sulfate in WJG1169A, B, and C
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Figure 3-28 Time-Series Plot of Sulfate in COG1175A, B, and C
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Figure 3-29 Time-Series Plot of Sulfate in COG1178A, B, and C
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Figure 3-30 Time-Series Plot of Sulfate in P273
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Figure 3-31 Time-Series Plot of Sulfate in HMG1123A
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Figure 3-32 Time-Series Plot of Sulfate in LTG 1138A, B, and C and LTG1147
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3.1.4 West Jordan Well Field

KUCC monitors water quality and water levels in and adjacent to the West
Jordan municipal well field, which includes wells W363 and W387,
shown on Figure 3-2, and W420, not shown. A fourth well, W361, was
abandoned by West Jordan in the early 2000s due to land development
activities. Heavy extraction from these four wells in the 1990s caused
migration of elevated-sulfate groundwater toward this area and well W363
saw increasing sulfate throughout the 1990s (Figure 3-33).

Sulfate concentrations at W363 have declined since 1999 and correspond
to reduced annual extraction by West Jordan and increased extraction by
KUCC. During 1999, W363 had its highest sulfate concentration of 188
mg/l, and in 2007, the average concentration was 121 mg/l, the same as in
2006. Well W363 is located approximately 6,700 feet northeast of
KUCC’s barrier well BFG1200. Well W387, located 2,700 feet west of
W363, had 47 mg/l sulfate in 2007 and has had a steady sulfate
concentration since the late 1990s. The northern-most West Jordan well
(W420) has not been regularly sampled by KUCC and is well north of the
sulfate plume pathway.

Monitoring wells located between the leading edge of the sulfate plume
and the West Jordan Well field showed generally steady to increasing
sulfate concentrations in 2007. WJG1154A, located 3,400 feet southeast
of W363, also saw elevated concentrations through the late 1990s and has
shown fairly consistent sulfate concentrations since. The average
concentration for WJG1154A in 2007 was 407 mg/l similar to 2006 with
seasonal highs and lows (Figure 3-34). Sulfate in well WJG1154B has
increased to 216 mg/l in May 2007 then decreased to 129 mg/I by
December 2007, which was equivalent to the last measurement made in
2006.

Monitoring well WJG1170A was dry when depth to water was measured
in 2007. Sulfate concentrations in well WJG1170B increased to 302 mg/I
in 2007 compared with 208 mg/l in 2006 (Figure 3-35). The water table
has continued to decline in this general area and it appears that the poorer
quality water in the upper portion of the aquifer is moving downward from
the WJG1170A horizon into the WJG1170B horizon. The water quality in
WJG1170 C was last measured in 1998 and it contained a sulfate
concentration of 52 mg/l. WJG1171A also has an increasing sulfate trend
with a peak of 158 mg/l in 2006 and a peak of 166 mg/l in 2007 (Figure 3-
36).
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Figure 3-33 Time-Series Plot of Sulfate in W363
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Figure 3-34 Time-Series Plot of Sulfate WJG1154A, B, and C

600 -

500 A

400 ~

300 -

200 A

100 A

WJG1154A
WJG1154B
WJG1154C
DTW WJG1154B

1996

1998 2000

South Facilities Groundwater
2007 Remedial Progress Report

2002

2004

2006 2008

May 2008
Page 3-42

100

200

300

400

500

600

700

800

900

1000

1100

1200

(92eNns punoib mojag 199y) Jarepn 01 yidag pue spealsiu| pauaalds



Sulfate (mg/l)

Kennecott Utah Copper Corporation | Environmental Restoration Group

Figure 3-35 Time-Series Plot of Sulfate in WJG1170A, B, and C
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Figure 3-36 Time-Series Plot of Sulfate in WJG1171A, B, and C
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3.1.5 Compliance Wells

The OM&R Plan designated 10 wells for annual monitoring to assess the
ability of the extraction program to contain the plume. These wells are
listed in Table 3-1 along with the highest sulfate concentration measured
in 2007.

Table 3-1 Maximum Sulfate (mg/l) in Compliance Wells

Compliance Well 2006 2007 Change
BSG1135A 374 337 -37
COG1178A 307 315 8
EPG1165A 156 166 10
HMG1123A 664 704 40
HMG1126A 517 547 30
P192B 35 39 4
P194B 38 41 3
w189 105 112 7
WJIG1154A 456 430 -26
WJIG1169A 550 476 -74

In 2007, KUCC complied with the performance standard for plume
containment, which is that sulfate concentrations in Compliance Wells
should not exceed 1,500 mg/l; no well exceeded the level (1000 mg/l) that
triggers more frequent monitoring. Although some wells had maximum
sulfate concentrations in 2007 that were higher than maximum
concentrations in 2006, there are no apparent trends suggesting that
containment of the Zone A plume can not be maintained as currently
managed.

3.2 Aluminum

In general, aluminum concentrations continued to decrease in 2007. The
parameter is the primary contributor to mineral acidity and influences
treatment strategies for acid plume water.

The distribution of aluminum in groundwater in 2006 and 2007 is shown
on Figures 3-37 and 3-38. The aluminum concentration contours for 2006
and 2007 on these figures was drawn in a similar manner as the sulfate
contour map (Section 3.1; Figure 3-1 and 3-2).

Acid Extraction Well ECG1146 Area

In 2007, the main area of greater than 1,500 mg/lI aluminum continues to
center in the core of the low pH plume at monitoring well ECG1115A,
northwest and up gradient of extraction well ECG1146. With continued
pumping from acid extraction well ECG1146, the area containing greater

South Facilities Groundwater May 2008
2007 Remedial Progress Report Page 3-45



Kennecott Utah Copper Corporation | Environmental Restoration Group

than 1,500 mg/l aluminum continues to slightly decrease in size.
ECG1115A, which contained 2,090 mg/l in 2006 and 2,200 mg/I in 2007
(Figure 3-39).

ECG1146 decreased from an average aluminum of 1,105 mg/l in 2006 to
984 mg/l in 2007 (Figure 3-40). In monitoring well ECG1124B,
immediately adjacent to ECG1146, aluminum has decreased dramatically
over the last 10 years and dropped from 97 mg/l in 2006 to 2 mg/l in 2007.
This well is screened opposite the bottom of the ECG1146 well casing and
the decline in aluminum and sulfate indicates that the extraction well is
likely drawing cleaner water from depth.

ECG1128A decreased from 594 mg/I in 2006 to 215 mg/l in 2007 (Figure
3-41). Decreases in aluminum concentration in the Zone A plume
generally appear to mimic the decreases in sulfate concentrations. As with
sulfate, the decreases are attributed primarily to mass removal due to
groundwater extraction.

Acid Extraction Well BSG1201 Area

Adjacent to KUCC’s new acid well (BSG2784), aluminum is greater than
1,500 mg/l and it includes one monitoring well BSG2782A containing a
2007 average of 1,710 mg/l as compared to 1,430 mg/l in 2006. Itis
anticipated that pumping from BSG2784 will decrease the aluminum in
BSG2782A in a relatively short amount of time. In extraction well
BSG1201, located approximately 1300 feet northwest of BSG2784,
aluminum increased during 2007 from 434 mg/l at the end of 2006 to 534
mg/l at the end of 2007.

On the leading edge of the low pH plume, aluminum in well BSG1119B
was 49 mg/l in 2007 (Figure 3-42), essentially unchanged from 2006.

The 2006 report stated that the sampling results for wells BSG2779 A and
C, located east of the leading edge of the low pH plume, had detectable
aluminum concentrations with BSG2779A greater than 1 mg/l. Revision
of the analytical results by the laboratory following the issue of the report
decreased the aluminum concentrations in both wells to very near the
analytical detection limits. Figure 3-37 showing the 2006 concentration of
aluminum in the Zone A area has been revised from Figure 3-38 presented
in the 2006 South Facilities Groundwater Remedial Action Progress
Report to reflect that change. The sampling results from 2007 indicate the
aluminum concentrations in both wells are just at or below the detection
limit.
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Figure 3-39 Time-Series Plot of Aluminum in ECG1115A
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Figure 3-40 Time-Series Plot of Aluminum in ECG1146 and ECG1124A, B,

and C
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Figure 3-41 Time-Series Plot of Aluminum in ECG1128A
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Figure 3-42 Time-Series Plot of Aluminum in BSG1119B
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3.3 Arsenic and Other Metals

In general, the concentrations of arsenic and other metals have been
declining in the acid plume due to pumping. Specific dissolved metals,
including cadmium and copper, along with arsenic were selected for this
discussion. The metals are prevalent where groundwater has a pH less
than or equal to 4.5. Changes are also monitored closely at the leading
edge of the 4.5 pH plume. Extraction and monitoring wells located in
neutral pH water generally have less than or near detection limit
concentrations of arsenic, cadmium, and copper.

Arsenic concentrations decreased in extraction wells ECG1146 and
remained steady in BSG1201. Arsenic concentrations in groundwater at
the perimeter of the acid plume core are decreasing. The comparison of
average arsenic concentrations from the two acid extraction wells from
2006 to 2007 includes ECG1146 at 0.074 mg/l in 2006 and 0.062 mg/l in
2007 and BSG1201 was 0.019 mg/l in 2006 and 2007. No significant
changes (>0.020) were noted for increasing or decreasing arsenic
concentrations near BSG1201 or the leading edge of the acid plume. The
arsenic concentration in BSG2777A decreased from an average of 0.062
mg/l in 2006 to an average of 0.042 mg/l in 2007. This well is one-quarter
mile south of monitoring well BSG1119. BSG1119B has historically been
the site marking the leading edge of the acid plume. The arsenic in
BSG1119B was 0.012 mg/l in 2006 and 0.010 mg/l in 2007.

Cadmium concentrations in the acid plume generally decreased from 2006
to 2007. Extraction well ECG1146 averaged 0.779 mg/l in 2006
compared to 0.775 mg/l in 2007 and extraction well BSG1201 averaged
0.702 mg/l in 2006 compared to 0.679 mg/l in 2007. BSG1119B, located
near leading edge of low pH plume, had cadmium concentrations of 0.823
mg/l in 2006 compared to an average concentration of 0.760 mg/l in 2007.
The highest cadmium concentration found in the monitoring wells was at
BSG2782C with a 2006 average concentration of 2.57 mg/l and an
average of 2.49 mg/l in 2007. Generally, all wells in the principal alluvial
aquifer with neutral pH have cadmium less than 0.001 mg/I.

Copper concentrations also generally decreased in the acid plume from
2006 to 2007. Among other wells with lower copper concentrations in
2007, extraction well ECG1146 averaged 77 mg/l in 2006 compared to 71
mg/l in 2007. Extraction well BSG1201 had 28 mg/I in 2006 compared
with 22 mg/l in 2007. BSG2782A had an average copper concentration at
23 mg/l in 2006 and 30 mg/l in 2007.
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3.4 pH

Groundwater pH isocontours are shown on Figures 3-43 and 3-44. Figure
3-43 displays pH contours based on the most recent 2007 sample and
Figure 3-44 displays the pH contours based on the latest 2006 sample.
Specific portions of the pH plume are discussed below.

3.4.1 Plume Core

The 2007 data depict three separate areas containing groundwater with an
approximate pH of 3.5 or less. The areas include Bingham Creek
Reservoir and adjacent area which contains residual low pH water; the
area surrounding extraction well ECG1146; and the area adjacent to
extraction well BSG1201 including BSG1177B.

Monitoring wells in the Bingham Creek Reservoir area containing a pH of
3.5 or less include LRG912, which had a pH of 3.50 in 2006 and 3.51 in
2007. B1G951 had a pH of 3.39 in 2006 and 3.59 in 2007 and SRG946
with a pH of 3.48 in 2006 and 3.58 in 2007. Because all three sites are
within or adjacent to the footprint of the Large Bingham Reservoir,
residual sediments, especially iron hydroxides with sorbed hydrogen ions,
will likely continue to cause the pH of groundwater to remain low for
many years.

In the area of extraction well ECG1146, certain wells including
B1G1120A, ECG1121A and ECG1144A all of which had a pH slightly
less than 3.5 for 2006 were slightly greater than 3.5 in 2007. Other wells
including ECG1146, ECG1115A, ECG1115B, and ECG1117A have
similar or declining pH measurements of 3.5 or less from 2006 through
2007. Monitoring well ECG1124B, located adjacent to extraction well
ECG1146 and screened at and below the ECG1146 screen interval, shows
a pronounced increase in pH during the past several years with a 2006
measurement of 3.99 as compared to 5.44 in 2007. This increase in pH is
likely due to cleaner water located near the base of principal alluvial
aquifer rising upward into the base of the low pH plume core.

In the area of extraction wells BSG1201 and BSG2784, three wells
contained a pH of approximately 3.5 or less and include BSG1201,
BSG1179C and BSG2782A.
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3.4.2 Leading Edge of Plume

In prior years, BSG1119B was typically the indicator well where
groundwater transitioned from low pH (< 5.5) to neutral pH. Monitoring
site BSG2777A was drilled and completed in 2006 and is located one-
quarter mile south of BSG1119. The average pH in well BSG1119B in
2007 was 4.59, unchanged from 2006. Monitoring wells located east of
BSG1119B and BSG2777A have neutral or near neutral pH values with
no significant changes from 2006 to 2007. The nearest monitoring wells
located down gradient of BSG1119B is BSG2779A, B and C, located
approximately 2000 feet east, which were installed in 2006 and show the
pH of each of the new completions at greater than 7. BSG1133A, B and C
are the nearest down gradient wells to BSG2777A and are located
approximately 1700 feet east. The pH of BSG1133A was measured at
6.53 in 2006 and 6.42 in 2007. BSG1133B was measured at 7.13 in 2006
and 6.99 in 2007. BSG1133C is greater than 7.

The barrier wells did not have significant pH change from 2006 to 2007.
Measurements included LTG1147 with an average of 7.06 in 2006 and
7.14 in 2007; B2G1193 with an average of 6.91 in 2006 and 6.74 in 2007;
BFG1200 with an average of 7.05 in 2006 and 7.12 in 2007.

Along the north side of the plume area in WIG1169A and B, WIG1169A
was 7.08 in 2006 and 2007 while WJG1169B was 7.08 in 2006 and 7.19
in 2007.

Monitoring wells between barrier well BFG1200 and West Jordan’s
municipal wells, including WJG1154A and B, WJG1170A and B and
WJG1171A and B show steady pH measurements above a pH of 7.

3.5 Clean-up Timeline Prediction

In the 2005 Remedial Progress report (see Section 3.5 of 2005 report),
KUCC described work that initiated in early 2006 to reevaluate the
chemical and physical dynamics of the Zone A plume. This work
provided a foundation for additional work to understand the long-term
behavior of the Zone A plume and update predictions of the clean-up
timeline. This work focused on predicting lime demand (or lime usage)
over time, as this is the primary driver of long term water treatment costs
in the calculation of financial assurance to be provided under the pending
Consent Decree.

Attached to this report as Appendix D and Appendix E, are reports from
Golder Associates, Inc. (Golder) and Rio Tinto Technology and
Innovation (TI) that document this predictive work. These studies
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evaluated five different methods for evaluating the long-term chemical
changes in the Zone A plume including:

e Extrapolation based on laboratory column interpretations (Golder)

e Extrapolation using the analytical results from individual wells that
have undergone complete recovery (Golder)

e One-dimensional geochemical modeling (Golder)

e Emperical rinse-curve modeling (TI)

e One-dimensional advection-dispersion model modeling with mass
extraction (TI)

Nine separate scenarios were developed in these models and, of these five
were selected as the most credible. The predicted lime demand from these
five scenarios agree very well and indicate that there is a continuing
decrease in the lime demand of the acid plume as a result of the extraction
of acidity from the plume. The predicted lime demand in 2019, the
current date of mine closure, ranges from 4 to 9 Ib/1000 gal and after 2027
a small residual lime demand of 1 to 3 1b/1000 gal is expected to persist
for many decades. These values are substantially lower than the lime
demand utilized to calculate financial assurance, 33 Ibs/ 1000 gal. Itis
also notable in these studies that the use of a constant lime demand
through time for determination of the financial assurance amount is not
appropriate. This decrease is illustrated in Figure 3-45.
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Figure 3-45 Calculated lime demand 2007-2027
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4. GROUNDWATER ELEVATION

Water level measurements in wells in the Kennecott South Area are
routinely performed by KUCC. Water level data was collected from 195
wells generally according to the following schedule:

e Annual water level measurements for all wells

e Springtime water level measurements for shallow wells

e Increased water level monitoring of selected wells near pumping
wells

The water level data collected by KUCC is used to monitor the response
of the alluvial groundwater system to KUCC’s ongoing aquifer
remediation activities. These data also provide insight into the
relationship between groundwater recharge, storage, and discharge in the
principal alluvial aquifer system.

The results of the water level measurements for 2007 are presented in
Appendix F. The water level measurements reported in Appendix F were
corrected for fluid density effects on potentiometric head. Groundwaters
with elevated total dissolved solids concentrations have a higher specific
gravity than do fresh waters. Consequently, corrections to measured water
levels were performed to convert the measured hydraulic heads to
equivalent fresh-water hydraulic heads. In most portions of the aquifer,
where TDS concentrations are moderate, the density corrections applied to
water levels are small, generally less than one foot. In areas where
groundwater TDS concentrations are elevated appreciably, such as within
the plume core, the density corrections may be in the order of several feet.

4.1 Groundwater Gradients

Contour maps of water level elevations in the upper portion of the alluvial
aquifer in the Zone A plume area for April and September 2007 are shown
in Figures 4-1 and 4-2, respectively. Data from pumping wells were
omitted from the contouring dataset unless the well had not been pumped
for a sufficient amount of time for the water level to recover from
localized pumping effects. Some wells along the western margin of the
alluvial aquifer that are screened in shallow bedrock were also used in the
creation of the water level contour maps. The contour lines shown in
Figures 4-1 and 4-2 were generated using the computer program Surfer 8
by Golden Software, Inc.
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As shown in Figures 4-1 and 4-2 the hydraulic gradient in the upper
portion of the alluvial aquifer is from upland recharge areas in the west
toward lower elevation regions to the east, nearer the center of the
southwestern Jordan Valley. The hydraulic gradient in the alluvial aquifer
is steep (approximately 0.056 or 300 feet per mile) from the east side mine
waste-rock dumps eastwardly to approximately 2,000 feet east of Highway
111. The groundwater gradient then flattens considerably for a distance of
approximately 4,000 feet eastward before again becoming appreciably
steeper to the west of KUCC’s barrier wells (B2G1193 and BFG1200).
The gradient is again flatter from the production wells east to eastern
margin of Zone A plume area with a gradient of about 0.005 (40 feet per
mile). The variability in the hydraulic gradient may be due in part to
lateral heterogeneity in hydraulic conductivity of the alluvial sediments in
the basin, as was observed during KUCC well drilling activities in the
area. Based upon the change of the water table and decreased sulfate and
other analyte concentrations across this change in the water table, it is
apparent that the hydraulic conductivity is decreased laterally.

The influence of groundwater pumping from KUCC’s production wells is
apparent in deflections of the contour lines near the KUCC production
wells. The contours in the water table maps show a deflection over a
relatively large area at and upgradient of extraction well ECG1146 in the
western portion of the acid plume, indicating that water is being captured
at ECG1146. Large deflections in the water table are also evident in the
area centered near extraction wells LTG1139 and LTG1147 and to a lesser
extend, BSG1201, BFG1200, and B2G1193. This area, along with the
West Jordan Well Field, depicts a large area of capture. This same area
has experienced heavy pumping for a number of years. Extraction well
LTG1139 was pumped sparingly in the first and third quarter of 2007 and
LTG1147 was pumped continuously until the end of June 2007. Slight
deflections in the water table are apparent at both sites and this is largely
due to the residual effect of pumping of those wells at a higher rate in
previous years. The water table contours near extraction well BSG1201
show very little deflection; however, the change maps for April and
September show its pumping influence primarily in a north and south
direction.

Large vertical hydraulic gradients were generally not observed in the Zone
A plume area (away from pumping wells) during 2007. Moderate vertical
gradients were observed in some localized areas. The lack of appreciable
vertical hydraulic gradients is consistent with the generally unconfined
condition in the alluvial aquifer system in the project area.
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4.2 Water-Level Elevation Changes

Contour maps showing the one-year change in water levels in the upper
portion of the alluvial aquifer system in the Kennecott South area between
2006 and 2007 are shown in Figures 4-3 and 4-4. Figure 4-3 depicts the
water level change from April 2006 to April 2007, while Figure 4-4
depicts the water level change from September 2006 to September 2007.

For zones of increasing and decreasing water levels (Figures 4-3 and 4-4),
changes were contoured on one foot intervals from 0 to 10 feet of change
and 5 feet intervals for changes of more than 10 feet.

4.2.1 April 2006 to April 2007 Water Level Changes

There were 195 monitoring wells measured in both April 2006 and April
2007 used to contour the water level elevation changes. Water levels
along the Eastside Collection and near the mouth of Butterfield Canyon
have generally dropped 0 to 6 feet with more pronounced decreases of 6 to
9 feet occurring at and P272, ECG909, ECG940, and BRG920,
respectively. These water level drops are attributed to drought conditions
during 2007. Comparison of spring water levels with fall water levels in
individual wells (Appendix F) indicates notable seasonal variability in
areas along the western margin of the alluvial aquifer, demonstrating the
influence of the annual recharge event to water levels in the alluvial
aquifer. Appreciable seasonal fluctuations in water levels in wells further
eastward are generally not apparent.

Between April 2006 and April 2007, there were 129 wells with decreasing
water levels ranging from less than one foot to almost 20 feet. The largest
decreases noted from April 2006 to April 2007 occurred in the vicinity of
extraction well ECG1146: monitoring wells ECG1145A, ECG1142A,
ECG1117A, ECG1115A, ECG1128A, and P208B, all showed pronounced
decreases between 17 and 19 feet. The largest water level decline from
April 2006 to April 2007 is at monitoring well ECG1144B, located
approximately 1,000 feet northeast of ECG1146 where a decline of 20 feet
occurred. There also appears to be an influence from the pumping at
ECG1146 that reaches south towards LTG1139 where water levels have
declined between 10 to 16 feet from April 2006 to April 2007.

Water level declines due to pumping at extraction well BSG1201 are less
pronounced, generally less than 6 feet, compared with the ECG1146 area.
Pumping at BSG1201 also influences a relatively large area south and east
of BSG1201, where water levels have declined less then 3 feet at ABCO5.
Water levels have also declined up to 4 feet north of BSG1201 in the
BFG1168A area. This decline is likely due to extraction at BSG1201
and/or extraction from the West Jordan and KUCC barrier well areas.
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Water levels in the immediate vicinity of extraction wells B2G1193 and
BFG1200 showed a decrease of 0 to 13 feet from April 2006 to April
2007. This relatively large change is attributed to higher extraction from
the two KUCC wells and continued extraction by West Jordan during this
period. At locations further from B2G1193 and BFG1200 including the
West Jordan well field area, water levels declined from 0 to 4 feet between
April 2006 and April 2007. Water levels at LTG1147 rebounded
significantly from April 2006 to April 2007 due to limited or no pumping.
Water levels in the principal alluvial aquifer in the Herriman area have
decreased 0 to 8 feet from April 2006 to April 2007. Water levels up
gradient of Herriman in the Butterfield Drainage area decreased from O to
9 feet. The decreases in the water levels are apparently due to the lack of
recharge from the Butterfield drainage and creek areas.

4.2.2 September 2006 to September 2007 Water Level Changes

Water levels measured in 173 wells were used to contour changes between
September 2006 and September 2007. Of this total, 157 wells showed
decreasing water levels, ranging from less than one foot to 32 feet of
change. The area showing the largest decrease is the same as that
described above for the April 2006 to April 2007 period; namely the area
adjacent to extraction well ECG1146. The exceptions are LTG1140A,
ABCO06, and P212A, which are in proximity of LTG1139 respectively.
Production well ECG1146 was pumped continuously during the
comparison period (September 2006 to September 2007). The declines
experienced for monitoring wells in the ECG1146 area correspond to the
pumping. The only large increase in water level elevation is LTG1138B,
due to production well LTG1147, which was not pumping after June 2007.

Water levels along the Eastside Collection dropped up to 5 feet with the
exception of ECG909, which dropped 9 feet. The monitoring wells along
Butterfield Canyon generally dropped 0 to 5 feet. P272, located west of
Lark, dropped a total of almost 6 feet.

South Facilities Groundwater May 2008
2007 Remedial Progress Report Page 4-6









Kennecott Utah Copper Corporation | Environmental Restoration Group

The changes observed during the September 2006 to September 2007
period are not too different from the water level changes observed in the
April 2006 to April 2007 period. The major difference lies in the
LTG1147 area, whereas April 2006 to April 2007, saw a significant
decrease, while September 2006 to September 2007 increased with
changes attributed to lack of pumping in the respective area. Declining
water levels were consistent from the April 2006 to April 2007 and
September 2006 to September 2007 time periods for the extraction wells
LTG1139, ECG1146, B2G1193, and BFG1200, with changes in the 5 to
35 foot range.

Although there are few monitoring wells available to KUCC for
monitoring in the Herriman area, monitoring data from those wells that are
available for monitoring indicate a declining water table of O to 8 feet at
W403. KUCC’s nearest monitoring well to Herriman’s municipal well
(Hamilton Well) is located one-half mile west (W403). W403 has
generally been showing water level decline since Herriman began
pumping the Hamilton Well in 2004.

Other declines in the water table contour changes that are readily apparent
from April 2006 to September 2007 are in the Butterfield and West Jordan
areas. Comparisons show increasing and declining water levels that are in
the general vicinities of respective municipal pumping wells.

4.2.3 Discussion

Water levels generally continued to decline in 2007 in the Zone A plume
area in response to the ongoing KUCC remediation activities. As
anticipated, the largest water level declines occurred near those extraction
wells from which the production rates were greatest. The declining water
levels in the central plume area indicate that local recharge rates to the
alluvial groundwater system are less than the groundwater extraction rates.
While the declining water levels in the Zone A plume area are primarily
attributable to the pumping of KUCC remedial wells, pumping from other
large-capacity wells and the effects of the long-term drought of the early
2000s may also be contributing factors to the observed long-term declines
in water levels in the alluvial aquifer.

Multiple wells have become dry over time and in 2007. The list includes:
K26, P190A, P191A, P192A, P193A, P196A, P197A, P231, P241A,
P279, P208A, BFG1136A, BFG1155A, BFG1156A, BSG1125A,
BSG1196A, ECG1116A, ECG1124A, LTG1138A and WJG1170A.
Existing monitoring wells have been added to the water level
measurement list to replace wells that have gone dry so that adequate
geographic coverage can be maintained.
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5. SUBSIDENCE

The RDRA Monitoring Plan calls for measuring ground surface elevation
in Zone A to assess possible ground subsidence caused by groundwater
extraction from the plume area. KUCC monitored ground elevation at
nine survey sites in July 2007. The original seven sites surveyed in 2002
consisted of monitoring well locations. Three existing land survey
monuments were added to this list in 2004.

The specific well sites selected for survey control are located as follows:
Western edge of the acid plume area (K105 and ECG1116); in the acid
plume and adjacent to the west-most acid extraction well (ECG1124);
1,000 feet east of the eastern acid extraction well (BSG1180); and three
wells (BSG1137, BFG1156a and WJG1170) within a 4,500 foot radius of
the two sulfate extraction wells located north of Bingham Creek. The
monitoring well sites (survey locations) located near the acid and sulfate
extraction wells also coincides with the greatest observed decrease in
water table elevation. Each well has a cement pad that surrounds the steel
surface casing and each pad has a steel bolt cemented into it. The steel
bolt was the survey point for six of the wells. The seventh well was
surveyed on top of the steel surface casing. The land survey monuments
include two quarter-section corners (Township 3S, Range 2W, Sections
13/14 and Sections 15/22) and one survey monument (1973 West). These
sites are also located near the plume core area. Survey site locations are
shown on Figure 5-1.

The sites were surveyed using a global positioning system (GPS) unit
(Leica System 530). The degree of accuracy of this GPS unit is
approximately 0.25 centimeters (0.098 inches or 0.008 feet). The survey
is in NAD83 (North American Datum of 1983) and NAVD88 (North
American Vertical Datum of 1988). Table 5-1 lists the surveyed points,
the survey data and shows the change in elevation between the three
survey events.

The data show no appreciable ground elevations changes. The surveyed
sites measured in the July 2007 survey varied in elevation from the May
2006 survey with four locations measuring higher elevations and five
points measuring lower elevations. The site with the greatest change,
BSG1180, was 0.0383 feet higher than the May 2006 survey. The July
2007 survey lists a range of 0.0036 feet to 0.0383, all decreases in
elevation as compared with the March 2004 data. Given the variability in
the elevation measurements since the initial survey in 2002, it is
reasonable to assume that even though the survey accuracy is listed at
0.008 feet for the Leica System 530 instrument, the actual data
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is within the limits of the survey instrument and that there has been no
measurable ground subsidence since the December 2002 survey.

As with the May 2006 survey and during the July 2007 survey, the Leica
530 GPS unit was left on each survey site for a longer period than
previous years to collect more readings and to produce a more consistent
data set. This same procedure will be used in the collection of future data
sets.

Table 5-1 Subsidence Survey Data (Elevation Feet AMSL)
12/19/02  3/11/04 4/5/05 5/16/06 7/18/07 2006-07

Survey Site Survey Survey Survey Survey Survey Diff%fgnce
ECG1116 5318.519 5318.518 5318.593 5318.562 5318.5819 0.0199
ECG1124 5250.985 5250.969 5251.076 5251.024 5251.0136 -0.0104
BSG1137 4941.591  4941.549  4941.624 4941591 4941.5989 0.0079
BFG1156a 4997.262  4997.275  4997.344  4997.327 4997.3012 -0.0258
WJG1170 4968.166  4968.016  4968.119  4968.123 4968.1194 -0.0036
BSG1180 5078.004 5078.010 5078.032 5078.008 5078.0463 0.0383
K105 5341.950 5341.996 5342.09 5342.088 5342.0747 -0.0133
1973 West --—- 5205.333 5205.428 5205.389 5205.4231 0.0341
1/4 Section 13/14 --- 4943.947  4944.013  4943.987  4943.977 -0.0100
1/4 Section 15/22 5104.350 - - '"
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6. TAILINGS CHEMISTRY

KUCC manages groundwater extracted from the acid plume and other
mining-affected waters in the tailings pipeline and the North Tailings
Impoundment. Other waters managed in this circuit include meteoric
drainage from the Eastside Collection System, RO concentrate from
treatment of the Zone A sulfate plume, and water from dewatering of the
mine pit. Acid plume water, meteoric leach water, and RO concentrate are
commingled in and pumped through the Wastewater Disposal Pump
Station (WDPS) to the beginning of the tailings pipeline. The mine
dewatering flows are pumped directly to the process circuit.

KUCC monitors the chemistry of the tailings system in real time to assure
that acid plume waters and other mining-affected waters do not adversely
impact the process water system or the long-term acid-generating potential
of the tailings.

6.1 Flow and Tailings pH

KUCC continuously monitors pH at the North Splitter Box (NSB) and
flow through the WDPS. Daily data for 2007 is reported in Appendix G.
These data are plotted on Figure 6-1 using a 7-day rolling average. Also
plotted is ore throughput through the Copperton Concentrator, which
directly correlates to tailings production, reporting to the tailings line. The
correlations between WDPS flow, mill throughput, and tailings pH are
readily apparent in these plots.

The monitoring data show that the tailings process circuit maintained the
pH at North Splitter Box above pH 6.7 for every day in 2007. KUCC met
the management criterion listed in Appendix A of the OM&R Plan which
specifies that pH at the North Splitter Box be greater than or equal to 6.7
90% of the time over a calendar year.

South Facilities Groundwater May 2008
2007 Remedial Progress Report Page 6-1



Kennecott Utah Copper Corporation | Environmental Restoration Group

Figure 6-1 2007 Tailings Circuit Monitoring Data (7-Day Average)
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6.2 Tailings Chemistry

As specified by the monitoring program described in Appendix A of the
OM&R Plan, KUCC collects aqueous metals concentrations in tailings at
NSB to confirm that the geochemical processes identified during the
Remedial Design investigations are maintained.

There are no numeric criteria for the specific chemical conditions — other
than pH, alkalinity, and neutralization potential (NP) — within the process
circuit. Inspection of the data presented in Appendix G shows that the pH-
driven solubility controls on dissolved metals identified in laboratory and
field-scale pilot testing continue to operate.

6.3 UPDES Permit Compliance

KUCC maintained compliance with UPDES discharge limits for metals
concentrations during 2007.

6.4 Tailings Neutralization Potential

KUCC monitors NP monthly in general mill tailings (GMT), which
provides tailings neutralization characteristics prior to introduction of acid
water flows, and NP and aqueous alkalinity at the North Splitter Box
(NSB), which shows the characteristics of reacted tailings and the
availability of aqueous neutralization potential. These data are used to
measure operation against performance criteria and assess the impact of
acid water neutralization on the long-term acid rock drainage potential of
the tailings.

Monthly and 6-month rolling average NP and alkalinity data are presented
in Tables 6-1 and 6-2. The data indicate that there are some months in
which the NP value at NSB is greater than that at GMT and other months
in which GMT is greater. However, in all cases the NP is greater than 5
tons CaCO3 eqg/kt. Aqueous alkalinity at NSB usually is greater than 10
mg CaCO3eq/L except for the sample collected in December when
apparent different ore types were processed.

KUCC met the management criteria listed in Appendix A of the OM&R
Plan.
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Table 6-1 2007 Tailing NP (t CaCO3/kt)
6-Month
Monthly Average

Date GMT | NSB | GMT | NSB
Jan-07 39 53 39 53
Feb-07 42 37 41 45
Mar-07 32 34 38 41
Apr-07 31 17 36 35
May-07 25 22 34 33
Jun-07 18 20 31 31
Jul-07 26 19 29 25
Aug-07 47 39 30 25
Sep-07 27 26 29 24
Oct-07 23 29 28 26
Nov-07 13 9 26 24

Dec-07 | 119* 19 27 24

*This data point is suspect and is not used in rolling
average computation.

Table 6-2 2007 Aqueous Alkalinity
(mg CACO3/L)

6-Month
Monthly Average

Date GMT | NSB | GMT | NSB
Jan-07 | 32 149 32 149
Feb-07 | 28 94 30 122

Mar-07 | 30 10 30 84
Apr-07| 31 68 30 80

May-07 53 64 35 77
Jun-07 | 33 71 35 76

Jul-07 | 56 61 39 61

Aug-07 42 70 41 57
Sep-07| 30 80 41 69
Oct-07 | 46 65 43 69
Nov-07 | 30 22 40 62
Dec-07| 34 5 40 51
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