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6. Subsidence

KUC measures ground surface elevation in Zone A to assess possible ground
subsidence caused by groundwater extraction from the plume area. KUC monitored
ground elevation at eight survey sites in May 2009.

The specific well sites selected for survey control are shown on Figure 6-1 and 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 (B2G1193
and BFG1200) 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 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 (K105) was
surveyed on top of the steel surface casing. The land survey monument measured in
2009 and in previous years is called 1973 West, located near the northwest corner of
Section 15, in Township 3 South, Range 2 West, which is on the northern edge of the
plume area.

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 data utilize NAD83 (North American Datum
of 1983) and NAVD88 (North American Vertical Datum of 1988).

Ground elevation measurements over time are reported in Table 6-1 and shown on
Figure 6-2. Small variations in elevation measurements are attributed to variability
inherent in measurement systems. There are no ground elevations changes that KUC
attributes to groundwater-extraction induced subsidence.
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Table 6-1 Subsidence Survey Data (Elevation Feet AMSL)

Survey 12/19/02 6/12/08 5/8/09 2008-09 2002-09
Site Survey Survey Survey Difference | Difference
ECG1116 5318.519 | 5318.5839 | 5318.5717 -0.0122 0.0527
ECG1124 5250.985 | 5251.0286 | 5250.9955 | -0.0331 0.0105
BSG1137 4941.591 | 4941.5732 | 4941.6297 0.0565 0.0387
BFG1156A | 4997.262 | 4997.3032 | 4997.3696 0.0664 0.1076
WJG1170 | 4968.166 | 4968.1324 | 4968.1561 0.0237 -0.0099
BSG1180 5078.004 | 5078.0463 | 5078.0651 0.0188 0.0611
K105 5341.950 | 5342.0648 | 5342.0798 0.0150 0.1298
1973 West 5205.3796 | 5205.4466 0.0670
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Figure 6-2 Time-Series Plots of Ground Elevation Measurements
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Figure 6-2 Continued
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7. Tailings Chemistry

KUC 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.

KUC adds lime at the Copperton Concentrator to maintain a high pH during ore
processing and the Bingham Canyon ore also naturally contains carbonate minerals.
The high alkalinity of the tailings process water serves to neutralize the acidity in the
low pH waters added to the tailings line from the WWDPS. The small volume of
metal and gypsum precipitates that result are co-deposited within a much large mass
of tailings in the tailings impoundment. KUC monitors the chemistry of the tailings
system to assure that acidic 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.

7.1 Flow and Tailings pH

KUC continuously monitors pH at the North Splitter Box (NSB) and flow through the
WDPS. Daily data for 2009 are reported in Appendix C. These data are plotted on
Figure 7-1 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 2009, except one day when the
measured pH was 4.9. KUC thus 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 for 90% of the time over a calendar year.

7.2 Tailings Chemistry

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

South Facilities Groundwater April 2010
2009 Remedial Progress Report Page 7-1



Kennecott Utah Copper Environmental Restoration Group

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 C shows that the pH-driven solubility controls on
dissolved metals identified in laboratory and field-scale pilot testing continue to
operate.

7.3 UPDES Permit Compliance

KUC maintained compliance with UPDES discharge limits for metals concentrations
during 2009.

7.4  Tailings Neutralization Potential

KUC 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. KUC uses
these data to measure operation against management 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 aqueous alkalinity data are presented
in Table 7-1 and 7-2 respectively. 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 eg/kt.
Monthly aqueous alkalinity at NSB usually was greater than 10 mg CaCO3 eg/l in all
months of 2009.

KUC thus met the management criteria listed in Appendix A of the OM&R Plan.

Table 7-1 2009 Tailing NP (t CaCO3/kt)
6-Month
Monthly Average

Date | GMT | NSB | GMT | NSB
Jan-09 | 18 13 33 34
Feb-09 | 18 16 33 34
Mar-09 | 78 59 42 39
Apr-09 | 39 35 31 27

May-09 | 27 28 32 28
Jun-09 | 17 18 33 28
Jul-09 | 23 24 34 30
Aug-09 | 22 23 34 31
Sep-09 | 23 27 25 26
Oct-09 | 23 21 23 24
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Nov-09

113

118

37

39

Dec-09

31

31

39

41

Table 7-2 2009 Aqueous Alkalinity (mg CaCO3/l)

Monthly 6-Month Average

Date GMT | NSB | GMT | NSB
Jan-09 34 63 31 59
Feb-09 26 41 26 53
Mar-09 21 14 25 41
Apr-09 24 43 25 42
May-09 36 55 27 49
Jun-09 28 53 28 45
Jul-09 29 15 27 37
Aug-09 26 8 27 31
Sep-09 30 5 29 30
Oct-09 23 56 29 32
Nov-09 | 121 10 43 25
Dec-09 23 68 42 27
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Figure 7-1 2009 Tailings Circuit Monitoring Data (7-Day Average)
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Appendix A

Groundwater Chemistry Data
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Appendix B

Groundwater Level Monitoring Data
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Appendix C

Tailings Monitoring Data
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