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1.0 INTRODUCTION

This mitigation performance review for 2017 evaluates the effectiveness of the mitigation action
conducted by Freeport-McMoRan Sierrita Inc. (Sierrita) to address a groundwater plume of sulfate in
the vicinity of the Sierrita Tailing Impoundment (STI) near Green Valley, Arizona (Figure 1). The
mitigation action is conducted pursuant to Mitigation Order on Consent No. P-50-06 between the
Avrizona Department of Environmental Quality (ADEQ) and Sierrita (ADEQ, 2006).

The mitigation action is described in the Mitigation Plan submitted to ADEQ in 2013 (Clear Creek
Associates, 2013). The mitigation action consists of the operation of a groundwater pumping and
water reuse system to control the migration of the sulfate plume and prevent the average sulfate
concentration at a drinking water supply from exceeding 250 milligrams per liter (mg/L) at the point
of use if the sulfate originated from the STI. Groundwater monitoring for the mitigation action is
conducted to track plume migration, monitor sulfate in drinking water supplies, and collect
information relevant to wellfield operation. The objective of this mitigation performance review is to
assess the effectiveness of the mitigation action based on operational and monitoring data collected
during 2017, the fourth year of operation under the Mitigation Plan.

1.1 Background

Mitigation Order on Consent No. P-50-06 was established in 2006 to provide for the mitigation of
drinking water supplies if they are affected by sulfate at concentrations greater than 250 mg/L due to
the STI. The Mitigation Order required Sierrita to characterize the extent of sulfate in groundwater
and to develop a mitigation plan to practically and cost effectively provide a drinking water supply to
the owner/operator of an existing drinking water supply impacted by sulfate attributable to the STI.

Existing drinking water supplies in the vicinity of the STI are currently not affected by sulfate in
excess of 250 mg/L. The objective of the mitigation action is to protect existing drinking water
supplies in the vicinity of the plume by controlling future plume migration so that sulfate
concentrations do not exceed 250 mg/L.

In October 2008, Sierrita submitted a Feasibility Study to ADEQ that recommended a mitigation
action of pumping sulfate-affected groundwater in the vicinity of the STI to control additional
downgradient movement of the plume and, over time, to reduce the extent of the plume (Hydro Geo
Chem, Inc., 2008). The Feasibility Study reported a conceptual design for the mitigation action. The
conceptual design was based on simulations using a numerical model for groundwater flow and
sulfate transport to predict the future migration of the plume under the groundwater pumping
assumptions of the mitigation action.
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ADEQ approved the recommended mitigation action in March 2009 and requested a mitigation plan
(ADEQ, 2009). Sierrita submitted a Mitigation Plan in May 2009, but ADEQ deferred its
finalization because it contained contingencies related to the outcomes of land acquisition,
construction permitting, and other activities required to implement the mitigation action (Sierrita,
2010). Sierrita began implementing the mitigation action in 2009, and completed the land
acquisition, permitting, design, and construction of the additional pumping and pipeline facilities
required for the mitigation action at the end of 2013. The Mitigation Plan was revised based on the
constructed wellfield and submitted to ADEQ in December 2013.

The Mitigation Plan describes the process Sierrita is following to implement the mitigation action;
including its operation, monitoring, evaluation, adaptation, termination, and reporting. Groundwater
pumping under the specifications of the Mitigation Plan began in January 2014. Also in 2014,
ADEQ provided Sierrita with recommendations for the Mitigation Plan (ADEQ 2014). Sierrita
responded to ADEQ’s recommendations (Sierrita, 2015) and ADEQ approved the Mitigation Plan in
2015 (ADEQ, 2015).

1.2 Mitigation Action Objective

The mitigation action objective defined in the Mitigation Order is to “practically and cost effectively
provide a drinking water supply that meets applicable standards and with sulfate concentrations less
than 250 mg/L to the owner/operator of an existing drinking water supply determined...to have an
average sulfate concentration in excess of 250 mg/L...as a result of the sulfate plume”. The
Feasibility Study defines the sulfate plume as consisting of the horizontal and vertical extent of
groundwater with sulfate concentrations greater than 250 mg/L originating from the STI. The
mitigation action is designed to accomplish the mitigation action objective through the use of
groundwater pumping to prevent the plume from migrating to existing drinking water supply wells.
The spatial extent of the plume and the concentration of sulfate in drinking water supply wells are
discussed in Section 3.2.1.

1.3 Role and Scope of the Mitigation Performance Review

The Mitigation Plan identifies the role of the mitigation performance reviews as the assessment of
whether the mitigation action is performing as expected with respect to the mitigation action
objective and numerical model predictions. The purpose of the mitigation performance review is to
critically evaluate the operational and groundwater monitoring data collected for the mitigation
action with respect to the observed plume behavior, mitigation action objective, and predicted plume
migration. The mitigation performance review may recommend modification of the mitigation
action (i.e., increase, decrease, or relocation of groundwater pumping, or termination of pumping) if
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it is determined through analysis of the operational and monitoring data that a modification is needed
to meet the mitigation action objective.

The mitigation performance review for 2017 uses mitigation facilities operations and groundwater
monitoring data collected by Sierrita. The operations and groundwater monitoring data include:

e Pumping data for individual wells and the entire wellfield system

e Water quality data for drinking water supply wells and sentinel wells located between the
plume and the drinking supply wells

e Water quality data from monitoring wells located within and downgradient of the plume

e Water level data from wells positioned to monitor drawdown in the vicinity of mitigation
wellfields and regionally.

Mitigation facilities operations monitoring data are used to plan wellfield operation and maintenance
(O&M) activities, and document groundwater pumping activities. The wellfield pumping data are
compared to the pumping targets specified in the Mitigation Plan and used to update the numerical
model. Water quality monitoring data are used to determine the extent of the plume, show the time
trends of sulfate concentrations at various wells due to the mitigation action, and document sulfate
concentrations in drinking water supply wells. Water level monitoring data are used to delineate
groundwater potentiometric conditions in the vicinity of the plume and mitigation facilities, identify
the capture zone created by mitigation pumping, and calibrate the numerical model.

The numerical model was updated with groundwater pumping information through 2017 for this
mitigation performance review. The updated model incorporates the mitigation pumping for 2017,
and the most recent available agricultural and water supply pumping. The updated model was used to
simulate the 2017 capture zone of the mitigation wellfield, as discussed in Section 4.4.

The Mitigation Plan specifies that mitigation performance reviews are to be conducted and submitted
to ADEQ annually for the first five years after full commissioning of the mitigation facilities and
every five years thereafter. Therefore, under the Mitigation Plan schedule, annual performance
review reports would be prepared for 2014, 2015, 2016, 2017, and 2018, and then for every five-
year period thereafter (e.g., 2023, 2028, etc). The adaptive management process described in Section
4.1 of the Mitigation Plan would be used in the event that the mitigation performance review
indicates that the mitigation action objective is not being met or a significant modification of the
mitigation action is needed.
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2.0 GROUNDWATER PUMPING AND WATER MANAGEMENT FOR THE
MITIGATION ACTION

2.1 Groundwater Pumping

The Mitigation Plan specifies groundwater pumping rates at four groups of wells: interceptor wells
(IW), focused feasibility study (FFS) wells, plume stabilization (PS) wells, and mass capture (MC)
wells. Figure 2 shows the locations of active groundwater extraction wells, pipelines, and pumping
facilities for the mitigation action.

As described in the Feasibility Study and the Mitigation Plan, there are different pumping objectives
for groundwater extraction at the various well groups. The IW and FFS wells are pumped primarily
for source control to capture seepage from the STI before it migrates to the regional aquifer. The PS
wells at the northern edge of the plume are pumped in conjunction with the IW and FFS wells for the
purpose of plume stabilization to control downgradient movement of the plume. The MC wells are
pumped primarily to reduce the plume extent by extracting sulfate mass, although pumping the MC
wells also contributes to plume stabilization.

The Mitigation Plan identifies two sets of pumping rates for the mitigation action: ‘“target”
groundwater pumping rates for Alternative 3, the recommended alternative (Section 2.1.1) and
performance goal pumping rates (Section 2.1.2). The target pumping rates are meant to accomplish
the source control, plume stabilization, and plume reduction objectives of Alternative 3 of the
Feasibility Study. Performance goal pumping rates are meant to accomplish the source control and
plume stabilization objectives only.

In 2015 and 2016 Sierrita believed that mitigation pumping might have to be reduced for several
years due to a potential curtailment of mining!. Pursuant to provisions in the Mitigation Plan,
Sierrita provided a Contingency Plan to ADEQ in February 2016 (Clear Creek Associates, 2016).
The Contingency Plan described pumping reductions and additional groundwater monitoring for the
curtailment. ADEQ found the Contingency Plan to be acceptable in March 2016 (ADEQ, 2016).
Ultimately, the mining curtailment did not occur and the Contingency Plan was not implemented as
there was no significant reduction in water usage.

1 In late 2015 and early 2016, Freeport-McMoRan Inc. announced that it would temporarily curtail production at
Sierrita by 50% to 100% because of low commodity prices (Freeport-McMoRan Inc., 2015 and 2016). The
expectation was that mitigation action pumping could be reduced during either a 50% or 100% curtailment because
mine processes would use less water.
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2.1.1 Target Pumping Rates

In 2013, the groundwater flow and sulfate transport model was used to identify the target pumping
rates to meet the source control, plume stabilization, and plume reduction pumping objectives of the
mitigation action (Clear Creek Associates, 2014). The target pumping rates are listed in Table 1. To
accomplish plume reduction, the target pumping rates at the FFS and MC wells are greater than the
rates needed for the source control and plume stabilization objectives only.

The numerical model was used to simulate future plume migration under the target pumping rates.
The results of the simulation were included in the Mitigation Plan and are shown on Figure 3. The
simulation results predict that the areal extent of the plume would decrease over time and that the
sulfate plume would not reach public or private drinking water supply wells.

2.1.2 Performance Goal Pumping Rates

Table 2 lists performance goal pumping rates in the Mitigation Plan. Performance goal pumping
rates accomplish the source control and plume stabilization objectives, but not the plume reduction
objective. The performance goal pumping rates would accomplish the mitigation action objective by
preventing the plume from migrating to drinking water supplies, but would not reduce the extent of
the plume over time. The performance goal pumping rates were determined using the numerical
model to iteratively simulate various groundwater pumping schemes and identify the minimum
extraction rates needed for source control and plume stabilization (Hydro Geo Chem, Inc. and Clear
Creek Associates, 2010, Clear Creek Associates, 2014).

2.1.3 Considerations for Target and Performance Goal Pumping Rates

The target and performance goal pumping rates are initial estimates that were made prior to the start
of Mitigation Plan pumping. It is important to understand that the target and performance goal
pumping rates are not unique in that there can be different combinations of pumping locations and
rates that accomplish the mitigation action objective.

Periodic assessment of the target and performance goal pumping rates is needed for several reasons.
First, it is expected that additional calibration of the hydraulic properties in the numerical model will
be needed as monitoring activities document the water level response of the aquifer to mitigation
pumping. Pumping may be found to be more or less effective than predicted as the aquifer response
develops and the model is refined over time through recalibration. Changes to the model as part of
ongoing calibration efforts may influence the degree to which the initial pumping specifications are
determined to be appropriate or necessary to accomplish the mitigation action objective. Second, the
extraction wells will change over time. For example, well 1W-29 is a mitigation extraction well
installed after the pumping rates in the Mitigation Plan were developed. Thus, the Mitigation Plan
has no pumping specification for IW-29 although the well has been pumping since September 2014.
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Additionally, well maintenance factors may require changes in the locations of extraction wells over
time as new wells are installed or the pumping rates at existing wells decline due to inefficiency as
wells age. Changes in the location and pumping rate of wells over time can influence wellfield
capture and need to be accounted for in setting target and performance goal pumping rates. Hence,
the target and performance goal pumping rates are expected to vary over time as the mitigation action
progresses.

2.2 Water Management

The sulfate-affected groundwater pumped under the Mitigation Plan is used for mining processes.
The use of sulfate-affected groundwater allows Sierrita to reduce the amount of fresh groundwater
pumped at the Canoa wellfield south of Green Valley. After mine closure, Sierrita may be able to
manage sulfate-affected groundwater through discharge to an inactive open pit excavation or through
treatment of some or all of the groundwater, as described by the Feasibility Study (Hydro Geo Chem,
Inc., 2008).
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3.0 MITIGATION FACILITIES OPERATION AND GROUNDWATER MONITORING
RESULTS FOR 2017

This section describes the groundwater pumping and groundwater monitoring during 2017.

3.1 Mitigation Facilities Operation

Groundwater pumping under the Mitigation Plan is a continuous operation. Sierrita uses mine
personnel and contractors to operate, monitor, and maintain the wells, pumps, pipelines, and other
facilities needed for the Mitigation Plan. Wellfield O&M is conducted pursuant to the Sulfate
Mitigation Action Well Field Operation and Maintenance Plan submitted to ADEQ (BasinWells
Associates, 2013).

Groundwater pumping under the Mitigation Plan began in January 2014 with the startup of the FFS,
PS, and MC extraction wells; and continued pumping at the IW wells. Wellfield operation and
groundwater pumping for 2017 are summarized in an annual report prepared by BasinWells
Associates and submitted to ADEQ (BasinWells Associates, 2018). The total groundwater
withdrawal under the Mitigation Plan in 2017 was approximately 17,246 acre feet, which was
pumped from 32 wells. Table 3 lists the total gallons pumped and average groundwater pumping
rate for extraction wells during 2017, and compares the 2017 rates to the target and performance goal
pumping rates of the Mitigation Plan.

The 2017 average wellfield pumping rate was 10,692 gpm, which is about 75% of the target pumping
rate of 14,330 gpm and 100% of the performance goal rate of 10,643 gpm. The IW, FFS, PS, and
MC wells pumped at 56%, 78%, 93%, and 80%, respectively, of their target pumping rates, and 56%,
196%, 93%, and 166%, respectively, of their performance goal pumping rates.

BasinWells Associates (2018) reported run time percentages for the mitigation pumping wells. The
mitigation wellfield had an average run time of 54% considering the wells on Table 3. Well run
times for the IW wells averaged 38% and ranged from 0.1% to 87.3% for wells with pumpage in
2017. The 2017 run times for the FFS, PS, and MC wells averaged 78%, 79%, and 89%,
respectively. The wellfield-wide average run time is skewed low by certain IW wells that pump at
low rates (less than 100 gpm) and have poor operational efficiency. For example, IW-5A was
inoperative throughout 2017 and will be eliminated as a pumping well due to its low productivity,
high O&M, and low target pumping rate. Wells IW-2A, IW-6A, IW-9, IW-21, and IW-23 had little
or no pumping in 2017 due to pump equipment issues that are scheduled for repair. Considering
production in the evaluation of run time indicates a flow-weighted run time of 78%, meaning that the
wells which produced 100% of the production in 2017 had an average run time of 78%. BasinWells
Associates (2018) reports that the shutdown of wells occurred due to well and transmission line
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maintenance, non-pumping monitoring activities, and storage capacity limitations at the Mill
Reservoir.

In 2017, Sierrita completed upgrades to the pumps in the PS wells. The upgrades were initiated
when there was potential to implement the Contingency Plan (Section 2.1). The pump upgrades
allow the PS wells to be pumped at higher rates than were possible with the previous equipment.
Descriptions of maintenance activities in 2017 are provided by BasinWells (2018).

Capture zone analysis and numerical modeling are used to examine the sulfate plume migration
under current and future expected conditions, as discussed in Sections 4 and 5. The capture zone
analysis uses observed and simulated water levels to evaluate the extent of plume control by
pumping. The results of the numerical modeling are used to evaluate whether the differences
between the actual mitigation pumping rates and the target and performance goal pumping rates are
significant with respect to attainment of the mitigation action objective and the predicted future
migration of the plume.

3.2 Results of Groundwater Monitoring

Sierrita conducts groundwater monitoring pursuant to the Post-Implementation Groundwater
Monitoring Plan in the Mitigation Plan. Table 4 is the schedule for post-implementation groundwater
monitoring in 2017. Well locations are shown on Figure 4.

Post-implementation groundwater monitoring includes quarterly water quality sampling for sulfate at
sentinel and drinking water supply wells, an annual site-wide sampling for sulfate and water levels in
the second quarter of the year, and water level measurements in the fourth quarter of the year to
allow development of water level contour maps for both the second and fourth quarters. Data
collected for groundwater monitoring are reported to ADEQ semiannually. The results of
groundwater monitoring in the first through third quarters of 2017 are contained in two reports
submitted to ADEQ (Clear Creek Associates, 2017a and 2017b). Groundwater monitoring data for
the fourth quarter 2017 will be submitted in the semiannual report due May 31, 2018. The methods of
groundwater monitoring are described in the semiannual groundwater monitoring reports.

3.2.1 Sulfate Concentration Data

Groundwater samples are collected to measure sulfate concentrations over time. The sulfate
concentration data are used to delineate the sulfate plume, document water quality trends in the
aquifer, and determine sulfate concentrations at and in the vicinity of drinking water supply wells.
The sulfate concentration data are also used to calibrate the sulfate transport model. Sulfate
determinations are made on a dissolved basis. Sulfate concentration data collected under the
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Mitigation Order are compiled in Appendix A. Figure A.1 in Appendix A is a map showing all sites
for which data are reported in Appendix A.

3.2.1.1 Plume Extent

The geographic extent of the plume is determined by the extent of sulfate concentrations exceeding
250 mg/L. Figures 5 and 6 are sulfate concentration maps for the second and fourth quarters of 2017,
respectively. The second quarter 2017 sulfate concentration map is based on a greater number of
measurements and a larger geographic extent than the fourth quarter map. The fourth quarter map
has fewer data because it is focuses on measurements showing the edge of the plume only.

Comparison of the sulfate concentration data for the second quarter of 2017 with data previously
collected for the Mitigation Order indicates that there has been no significant change to the overall
plume geometry since 2006, except in the vicinity of the MO-2007-1 wells where northward
migration of the plume occurred prior to implementation of the Mitigation Plan. Figure 7 shows that
sulfate concentrations in MO-2007-1B and MO-2007-1C at the north end of the plume increased
above 250 mg/L between 2009 and 2011; indicating downgradient migration of the plume. The
sulfate concentration at MO-2007-1B remains greater than 250 mg/L, but the concentrations at
MO-2007-1C declined below 250 mg/L in 2013 and were less than 250 mg/L through 2015. There
were no measurements in 2016 in MO-2007-1C because the water level declined to the point that the
well could not be pumped for sampling. In 2017, the pump in MO-2007-1C was lowered and its
sulfate concentration ranged from 152 mg/L to 318 mg/L.

The mitigation plan groundwater pumping initiated in 2014 is designed to limit the northward
migration of sulfate concentrations in excess of 250 mg/L. The sulfate results for sampling at MW-
2016-5A, MW-2016-5B, and MW-2016-06 define the northern limit of the plume (Figures 5 and 6).
The results for the MW-2016 wells are discussed further in Section 3.2.1.4.

3.2.1.2 Drinking Water Supply and Sentinel Wells

Groundwater monitoring includes quarterly water quality sampling at drinking water supply wells
and the sentinel wells positioned between the plume and drinking water supply wells (Figure 4).
Figures 8 and 9 show sulfate concentrations from 2006 through 2017 at drinking water supply and
sentinel wells, respectively. Sulfate concentrations at drinking water supply wells in 2017 were all
less than 86 mg/L. Concentrations in the drinking water supply wells are steady or declining over
time, except at CW-6. Sulfate concentrations at CW-6 increased to approximately 92 mg/L between
2010 and mid-2013, and have ranged between 69 mg/L and 95 mg/L since mid-2013.

Sentinel wells are positioned to detect the plume before it could migrate to a drinking water supply
well. Sulfate concentrations at sentinel wells were all less than 56 mg/L in 2017. Sulfate
concentrations in sentinel wells in the fourth quarter of 2017 ranged from non-detect (less than 0.5
mg/L) at MO-2006-4B to approximately 50.6 mg/L at MO-2007-4C.
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The sulfate concentrations at drinking water supply and sentinel wells were less than the 250 mg/L
mitigation action objective and the 135 mg/L action level set in the Mitigation Plan. If exceeded, the
action level triggers written notice to ADEQ and the supply owner/operator, more frequent
groundwater monitoring, and, in the case of a drinking water supply well, development of a
mitigation plan for the well. The sulfate concentration data for drinking water supply wells and
sentinel wells indicate that the mitigation action objective is being met.

3.2.1.3 Sulfate Concentrations in Mitigation Extraction Wells

Sulfate concentration data for the mitigation extraction wells characterize conditions in the plume,
which is where most extraction wells are located. Sulfate concentrations at extraction wells are
generally greater than 1,000 mg/L (Figures 5 and 6) and vary in magnitude depending on their
position relative to the STI. Extraction wells near the STI tend to have higher concentrations than
those farther from the STI. Water from well IW-2A at the southeast corner of the STI has
historically had sulfate concentrations less than 300 mg/L, which is the lowest of the extraction wells.
The low sulfate concentrations occur because groundwater pumping at IW-2A draws in low-sulfate
groundwater from south of the STI, which dilutes and displaces the plume.

Appendix B contains graphs of sulfate concentration in mitigation extraction wells since 2006. In
general, the graphs show that sulfate concentrations in approximately half of the extraction wells do
not have persistent increasing or decreasing trends over time, although concentrations at an
individual well can vary over a range of 400 mg/L or more in a period of several years. The apparent
concentration trends in extraction wells are summarized below.

Wells FFS-2, FFS-4, FFS-5, and, possibly, FFS-6 increase in sulfate over time, possibly due to their
capturing of seepage affected groundwater that bypasses the northern IW wells. The approximate
rate of increase in the FFS wells is about 200 mg/L sulfate over 4 years. Wells IW-1, IW-2A, IW-
3A, IW-4, IW-10, IW-24, and IW-25 in the southern part of the IW wellfield have increased in
sulfate to different degrees. Except for IW-1 which increased from approximately 400 mg/L to 1,400
mg/L sulfate between 2007 and 2017 and IW-25 which increased from 400 mg/L to 1,300 mg/L from
2013 to 2017, increases at the IW wells have been about 200 mg/L to 300 mg/L with most of the
increase occurring after 2014. It may be that the increases in the southern IW wells accompanied the
2014 change in pumping for the Mitigation Plan, especially the implementation of pumping at the
FFS wells and IW-25 through 1W-29 which tends to pull groundwater eastward from the east side of
the STI, thereby reducing dilution at the IW wells at the toe of the STI. IW-15 and IW-19 in the
northern half of the IW wellfield have also increased in sulfate over time. Sulfate concentrations at
the MC and PS wells have been steady over time except at MC-2 which has decreased. Overall, the
changes in sulfate at the extraction wells are minor and do not affect the containment strategy of the
Mitigation Plan.

CLEAR Mitigation Performance Review for 2017 10 April 18, 2018

CREEK%\:’ it _EQ.
ASSOCIATES Mitigation Order on Consent Docket No. P-50-06



3.2.1.4 Sulfate Concentrations in Monitoring Wells Marginal to the Plume

Sulfate concentrations in wells outside of and marginal to the sulfate plume can be used to discern
plume migration. For example, an increase of sulfate to greater than 250 mg/L at a well outside the
plume would be evidence of plume migration, if the sulfate were due to the STI. In 2017, there were
no instances of wells outside the plume increasing to greater than 250 mg/L sulfate.

The sentinel wells NP-2, MO-2007-3B, MO-2007-3C, MO-2007-4A, MO-2007-4B, MO-2007-4C,
MO-2009-1, MO-2007-6A, and wells ESP-2 and ESP-3 monitor the east margin of the plume
(Figures 5 and 6). Sulfate concentrations in the sentinel wells are not increasing and several sentinel
wells have had declining concentrations since 2013, as shown on Figure 9. Sulfate concentrations in
ESP-2 and ESP-3 were less than 38 mg/L sulfate in 2017 and have been relatively steady since 2006
(Figure 10), indicating no measurable eastward movement by the sulfate plume at these wells during
2017. Well ESP-4, which is in the plume, is also shown on Figure 10. The sulfate concentration in
samples from ESP-4 declined from a high of 619 mg/L in November 2012 to between 341 mg/L and
423 mg/L from 2014 through 2017, probably due to the start of pumping under the Mitigation Plan.

Northward movement of the plume prior to the 2014 start of Mitigation Plan pumping is indicated by
the increased sulfate concentrations at MO-2007-1B and MO-2007-1C starting in 2009 and 2010,
respectively (Figure 7). The sulfate concentrations at MO-2007-1B have remained elevated above
250 mg/L, but those at MO-2007-1C declined below 250 mg/L from late 2013 through 2015. In
2017, the sulfate concentration in MO-2006-1C ranged from 152 mg/L to 318 mg/L.

Wells MW-2016-5A, MW-2016-5B, and MW-2016-06, which were installed in 2016 to delineate the
northern plume edge, are being sampled quarterly for eight quarters to establish baseline sulfate and
water level data for the wells. Sulfate concentrations at MW-2016-5A, MW-2016-5B, and
MW-2016-06 after seven quarters of sampling are shown on Figure 11. MW-2016-5A and
MW-2016-5B have had low concentrations of sulfate (less than 65 mg/L) from 2016 through 2017
and are outside the plume. The sulfate concentration in MW-2016-6 in August 2016 was 490 mg/L,
but the concentrations in the next six quarterly samplings ranged from 67 mg/L to 234 mg/L,
indicating that this well is now outside of the sulfate plume. The MW-2016 series wells define the
northern extent of the plume based on the baseline monitoring results.

3.2.2 Water Level Data

Water level measurements document potentiometric conditions, which determine hydraulic gradients
and groundwater flow directions. These data are also used for capture zone analysis, evaluation of
capture effectiveness, and calibration of the groundwater flow model. Water level measurements
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collected for the Mitigation Order are listed in Appendix C. The locations of sites for which data are
reported in Appendix C are shown on Figure A.1 in Appendix A.

Two types of water level data are available: static and dynamic. Static water level measurements are
collected from non-pumping wells and represent the approximate potentiometric head of the aquifer.
Dynamic water level measurements are measurements collected at operating pumping wells.
Dynamic water levels can be influenced by water table drawdown due to pumping and additional
head losses due to well efficiency. The dynamic water levels reported here have not been corrected
for well efficiency or other head losses. Nonetheless, dynamic water level measurements provide
localized information on potentiometric conditions in pumping wells in the active portion of the
wellfield, where the water level is being lowered to capture the sulfate plume.

Water levels measured at wells that have been pumping a long time, such as the drinking water
supply wells, may have a component of residual drawdown even though they were inactive when the
water level was measured. Residual drawdown occurs when the water level in a well has not yet
returned to its static level after pumping stops. For example, a well pumped for 18 hours and shut
down for 4 hours prior to water level measurement may not have attained its full static level. In
practice, the degree of water level recovery in a well after pumping is a site-specific characteristic
depending on the hydraulic properties of the aquifer and the well. Some degree of residual
drawdown may be possible in measurements made at inactive mitigation pumping wells and drinking
water supply wells if they were previously pumped for long periods.

3.2.2.1 Water Elevation Maps

Figures 12, 13, and 14 are hand-contoured water elevation maps for the second quarter of 2013 and
the second and fourth quarters of 2017, respectively. Both static and dynamic water levels are posted
on the maps to show the drawdown associated with the pumping wells. The 2013 map illustrates
conditions prior to the start of Mitigation Plan pumping.

Comparison of Figures 12, 13, and 14 shows changes in the water elevation surface since the start of
pumping under the Mitigation Plan. In 2013, prior to the start of Mitigation Plan pumping, water
elevation depressions were associated with the IW wells pumping along the east end of the STI and
groundwater flow was from the east end of the STI northeasterly toward Green Valley. The start of
Mitigation Plan pumping in 2014 caused water elevation depressions to develop at the FFS, PS, and
MC wells. The water elevation depressions are based on dynamic water level measurements from
the pumping wells, but are corroborated by static measurements at nearby monitor wells. The
depressions occur due to the constructive interference of overlapping drawdown cones associated
with the extraction wells.
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The pumping-induced depressions in the vicinity of the FFS, PS, and MC wells caused the
orientation of the water elevation contours and the groundwater flow? pattern to change from the
2013 pre-Mitigation Plan condition. The water elevation data indicate that the groundwater flow
direction in the vicinity of the FFS, PS, and MC wells changed from northeasterly in 2013 to being
toward the water elevation depressions at the FFS, PS, and MC wells since 2014. The change in flow
toward the extraction wells creates a zone of groundwater capture around the extraction wells in
which sulfate plume water flows to the extraction wells and is pumped from the aquifer. A capture
zone analysis based on the groundwater flow directions indicated by the water elevation maps is
discussed in Section 4.3.

3.2.2.2 Hydrographs

Hydrographs for monitoring wells in the vicinity of the plume illustrate the dynamic nature of water
levels as the aquifer responds to pumping under the Mitigation Plan. The water level declines in the
vicinity of the extraction wells are a consequence of the pumping needed to establish hydraulic
conditions that capture plume water and extract sulfate mass from the aquifer. Water levels at select
monitoring wells are used to document the development of hydraulic conditions under the Mitigation
Plan pumping.

Figure 15 shows hydrographs of groundwater elevation at the sentinel wells. The time series graphs
show that water levels at these wells declined at rates ranging from 0.9 to 3.6 feet per year from 2007
to 2013. The rate of water level decline increased in 2014 at MO-2007-3B, MO-2007-3C, MO-2007-
4A, MO-2007-4B, MO-2007-4C, and NP-2 due to the start of Mitigation Plan pumping, as described
below. Groundwater elevations at the sentinel wells are typically slightly higher in the first and
second quarters of the year than during the third and fourth quarters, probably due to seasonal
variations of groundwater pumping in the Green Valley area.

Hydrographs for the wells that are tracked to monitor the effects of mitigation pumping, including
the sentinel wells, are in Appendix D. The wells cover a large geographic area around the extraction
wells, as shown on Figure 16. The date range on the hydrographs is from 2006 through 2017 to show
conditions before and after the January 2014 start of Mitigation Plan pumping.

The hydrographs in Appendix D display several patterns. Wells that show the most immediate and
sustained effects of the start of Mitigation Plan pumping are in the northern portion of the mitigation
wellfield such as MH-25A, MH-25B, MH-25C, MH-26B, MH-26C, MO-2007-1A, MO-2007-1B,
MO-2007-1C, M0O-2007-2, MO-2007-3B, MO-2007-3C, MO-2007-4A, MO-2007-4B, MO-2007-
4C, ESP-2, M-8, and NP-2. These wells display two line segments: a pre-2014 segment with a
negative slope of about 0.9 to 1.8 feet/year and a post-2014 segment with a negative slope of

2 Groundwater flow is perpendicular to equipotential lines and in the direction of the lower groundwater elevations.
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approximately 15 to 20 feet/year starting in 2014. These wells are close to the FFS, PS and MC
extraction wells and the increase in slope in 2014 is due to drawdown that occurred rapidly at the
start of Mitigation Plan pumping. The rate of water elevation decline slowed somewhat from 2015
through 2017 at MH-11, MH-13A, MH-13B, MH-13C, MH-25A, MH-25B, MH-25C, MH-26B, and
MH-26C, perhaps indicating a stabilization of drawdown.

Wells in the southern portion of the mitigation wellfield also show the effects of pumping, but water
level patterns are more complicated than in the northern portion. CW-3, MH-3, MH-11, MH-28,
MO-2007-5B, MO-2007-5C, and MO-2009-1 show a steepening of the water level decline in 2012 or
2013, prior to Mitigation Plan pumping, with the rate of decline increasing in 2014 or remaining
constant. Wells MH-9, MH-14, MH-15E, MH-15W, MH-16E, and MH-16W near the STI show
water level increases in 2014, as pumping shifted to other locations in the wellfield. MH-28, MH-29.
MO-2007-6A, and MO-2007-6B are also near the STI, but didn’t display a water level increase until
2016.

The water level hydrographs document the development and maintenance of the potentiometric field
around the extraction well system. The various hydrograph patterns are the result of the local
hydraulic properties and boundaries of the aquifer, the distance of the monitoring well from the
wellfield, pre-existing water level decline patterns, and the superposition of overlapping drawdown
cones around pumping wells. The hydrograph data indicate a high degree of hydraulic connectivity
in the aquifer because the response to pumping is evident over a large area encompassing the extent
of the plume. This large area of influence is needed to establish hydraulic control over the migration
of the plume.
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4.0 CAPTURE ZONE ANALYSIS

The capture zone of the mitigation wellfield is the three dimensional region within which
groundwater flows to the extraction well system where it is removed from the aquifer. Capture zone
analysis consists of semi-quantitative and quantitative evaluations of field measurements and
numerical groundwater flow modeling results to assess the degree of wellfield capture.

The capture zone analysis was conducted using the methods in the 2008 U.S. Environmental
Protection Agency guidance document on evaluation of capture zones (U.S. Environmental
Protection Agency [EPA], 2008), as requested by ADEQ (2009). EPA (2008) outlines the following
steps for using multiple lines of evidence to develop a weight of evidence assessment of a capture
zone:

e Step 1 - Review of site data, site conceptual model, and remedy objectives
e Step 2 - Define site-specific target capture zone

e Step 3 - Interpret water levels

e Step 4 - Perform calculations

e Step 5 - Evaluate concentration trends

e Step 6 — Interpret actual capture based on Steps 1 to 5, compare to target capture zone, assess
uncertainties and data gaps.

4.1 Site Data Review, Site Conceptual Model, and Mitigation Action Objective

Site data relevant to Step 1 of the capture zone analysis, including descriptions of the hydrogeology,
hydraulic properties, water quality, and site conceptual model, are contained in the Aquifer
Characterization Report (Hydro Geo Chem, Inc., 2009) and Feasibility Study (Hydro Geo Chem,
Inc., 2008). Section 3 of this report describes the operational, water level, and sulfate concentration
data for current conditions.

The site conceptual model described in the Aquifer Characterization Report has not changed over
time. The source of sulfate in the plume is considered to be seepage from the STI to the basin fill
beneath the tailing impoundment. The sulfate plume is formed as the sulfate-affected seepage mixes
with groundwater in the basin fill and migrates east and north from the STI. The plume is contained
within the basin fill aquifer, which is underlain by bedrock with an average hydraulic conductivity
that is three orders of magnitude lower than the average hydraulic conductivity of the basin fill.
Groundwater pumping to capture the plume is focused in the basin fill aquifer close to the STI and
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along the axis of the plume (Figure 2). The bedrock aquifer is not targeted for groundwater pumping
because its low permeability limits sulfate migration into the bedrock.

The hydraulic properties of the basin fill have been determined through aquifer testing as described
in the Aquifer Characterization Report. The water elevation configuration and extent of sulfate-
affected groundwater in the basin fill are well documented by the groundwater monitoring conducted
since 2007 for the Mitigation Order (Section 3.2). The water elevation configuration over time did
not change significantly between the start of Mitigation Order monitoring in 2007 and the start of
Mitigation Plan pumping in January 2014, as described in Section 3.2.2.1; indicating that the basin
fill aquifer in the vicinity of the plume is not subject to transient phenomena, such as seasonal
changes in groundwater flow direction, that can complicate pumping-based plume control actions.

The mitigation action objective is identified in Section 1.2. The Mitigation Plan identifies specific
action levels for sulfate concentrations at drinking water supply wells and sentinel wells, in the
contingency that the plume migrates in an unexpected way. The drinking water supply and sentinel
wells in the vicinity of the plume are monitored quarterly to determine concentrations with respect to
action levels.

4.2 Target Capture Zone

The site-specific target capture zone represents the zone of groundwater that must be captured by the
mitigation wellfield to prevent substantive downgradient migration of the plume and meet the
mitigation action objective. The 250 mg/L sulfate concentration contour for the fourth quarter of
2017, which defines the edge of the plume, is selected as a preliminary target capture zone for Step 2
of the capture zone analysis. The target capture zone extends from the water table to the base of the
basin fill aquifer because elevated sulfate within the plume occurs across the entire saturated
thickness of the basin fill, although some dilute zones are known to occur at the top of the basin fill
aquifer (Hydro Geo Chem, Inc., 2009).

4.3  Capture Zone Indicated by Water Elevation Mapping

The approach used to interpret water level data for Step 3 of the capture zone analysis is to evaluate
groundwater flow directions based on the water elevation maps. EPA (2008) identifies water
elevation mapping and flowline interpretation as a method of water level interpretation for capture
zone assessment. Groundwater flowlines are interpreted as being orthogonal to water elevation
contours and in the direction of lower potential (i.e., groundwater flows from higher to lower
groundwater elevations). The water elevation depressions that develop around pumping wells are
zones of internal flow, or hydraulic sinks, from which groundwater is extracted from the aquifer.
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Water elevation mapping is used to identify hydraulic sinks and flowline interpretation is used to
evaluate the extent of capture developed by the hydraulic sinks created by mitigation pumping.

Figures 17, 18, and 19 show hand-drawn groundwater flowlines and capture zones interpreted for the
second quarter of 2013 and the second and fourth quarters of 2017, respectively, based on previously
presented water elevation maps. The capture zones are interpreted based on the groundwater flow
directions.

Comparison of Figure 17 with Figures 18 and 19 indicates a significant change in groundwater flow
directions since the start of Mitigation Plan pumping in 2014. In 2013, groundwater flowing from
the portion of the aquifer immediately downgradient of the IW wells flowed easterly and then
northerly into the regional aquifer (Figure 17). The 2013 capture zones of the IW wells were narrow
zones around the northern IW wells and broader zones around the southern IW wells. In 2014, the
initiation of groundwater pumping under the Mitigation Plan caused groundwater levels to decline in
the vicinity of the FFS, PS, and MC wells, and created depressions that act hydraulic sinks. The
hydraulic sinks around the FFS, PS, and MC wells operate in conjunction with the IW wells to create
the total capture due to groundwater pumping. The groundwater flow pattern that developed in 2014
has been maintained through 2017 by pumping conducted for the Mitigation Plan (Figures 18 and
19). The groundwater flow pattern in 2017 is one in which groundwater that is outside the capture
zones of the IW wells flows to and is captured by the hydraulic sinks around the FFS, PS, and MC
extraction wells. The capture zones of the IW, FFS, PS, and MC wells coalesce to create a total
wellfield capture zone interpreted as extending east from the STI to Green Valley and north to the PS
wells near Duval Mine Road.

EPA (2008) points out that because water elevation contour maps require interpolation of water
elevations at points between measurements they can be susceptible to bias, whether they are hand
drawn or drawn based on interpolation algorithms. EPA (2008) recommends creating water
elevation maps by multiple methods to check for potential bias. The fourth quarter 2017 water
elevation data were analyzed with Kriging software to develop an independent water elevation map
for comparison with the hand contoured map. Kriging is a geostatistical interpolation technique
commonly applied for spatial analysis of correlated hydrogeologic phenomena (e.g., water level,
hydraulic property, and hydrochemistry data).

Figure 20 shows a groundwater elevation map for the fourth quarter of 2017 as estimated by kriging.
Also on Figure 20 are inferred groundwater flowlines and the interpreted wellfield capture zone. The
kriging analysis omitted data for CCGV2 and CW-10 because these water levels were low due to
residual drawdown (CCGV2) and dynamic conditions (CW-10). As these wells are on the east edge
of the monitoring network, there are no data to the east to constrain the kriging interpolation and the
resulting map showed an unrealistic area of influence for these wells.

CLEAR Mitigation Performance Review for 2017 17 April 18, 2018

CREEK%\:’ it _EQ.
ASSOCIATES Mitigation Order on Consent Docket No. P-50-06



The kriged water elevation contours show a similar pattern as the hand drawn contours (Figure 19),
although the two interpretations differ in detail, especially near extraction wells with dynamic water
levels, where water levels change significantly over short distances. Overall, the groundwater
flowlines and wellfield capture zone inferred from the Kriged and hand-contoured maps are similar.
The similarity of the hand-drawn and Kriged maps supports the conclusion that the hand-drawn
contours provide an objective interpretation. Section 4.6 compares the capture zone indicated by
water level mapping to the target capture zone.

4.4 Capture Zone Indicated by Numerical Modeling

The complicated geometry of the mitigation wellfield precludes the use of simple analytical
equations for Step 4 of the capture zone analysis. For this reason, a numerical simulation of the
hydraulic head field created by pumping was used for the quantitative assessment of the capture
zone. The numerical model for groundwater flow and sulfate transport was updated to simulate the
capture zone for mitigation action pumping through 2017.

The numerical model reported by Clear Creek Associates (2014) was updated for this performance
review with mitigation action and Canoa Ranch pumping through 2017. Regional (non-Sierrita)
pumping, such as municipal and agricultural pumping, was updated through 2016 based on filings
with Arizona Department of Water Resources (ADWR). The 2016 pumping rates for non-Sierrita
pumping were carried forward to simulate pumping in 2017. Recharge sources, such as seepage
from the STI and recharge from wastewater treatment facilities, were updated based on available
information. The STI seepage rate was updated through 2015 based on a water balance conducted by
Montgomery & Associates and provided to Clear Creek Associates by Sierrita. The 2015 STI
seepage rate was carried forward to simulate 2016 and 2017. The Robson Ranch and Quail Creek
recharge facility rates were updated through 2016 based on annual reports filed with ADWR and
carried forward to simulate 2017.

Figure 21 shows the fourth quarter 2017 sulfate distribution simulated by the updated model. The
simulated extent of the sulfate matches the observed extent well, although the model underestimates
the eastern extent of the plume at the MO-2007-5B, MO-2007-5C, MW-2016-5A, and MO-2016-5B
wells and slightly overestimates the eastern extent of the plume in the vicinity of ESP-1, ESP-2, ESP-
3, and ESP-4. The capture zone indicated by the updated numerical model for groundwater pumping
through 2017 is shown on Figure 22. The capture zone is interpreted from gradient vector plots
created with the predicted groundwater elevations through the end of 2017. Three capture zone
outlines are shown on Figure 22 because slightly different capture zones are indicated for layers 1, 2,
and 3 of the model. Section 4.6 compares the capture zone indicated by numerical modeling to the
target capture zone.
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45 Evaluation of Sulfate Concentration Trends

Step 5 of EPA’s approach to capture zone evaluation is to use sulfate concentration data from outside
the plume as a means of interpreting capture. The use of concentration trend data for wells outside
the plume is based on the concept that sulfate concentrations should not increase above the mitigation
action objective in wells downgradient of the target capture zone if the plume is not migrating, and
that concentrations should decrease in wells with elevated sulfate at the edge of the target capture
zone. EPA (2008) states that one potential problem with using concentration data is that it may take
years for concentrations to change because groundwater velocities are generally slow. The sulfate
data for the drinking water supply wells and at sentinel wells ESP-2, ESP-3, MW-2016-5A,
MW-2016-5B, and MW-2016-6 (Section 3.2) are used to evaluate sulfate concentration trends for
Step 5 of the analysis because these wells are outside the target capture zone of the 250 mg/L sulfate
concentration contour (Figures 5 and 6).

Drinking water and sentinel well sulfate concentrations are shown on Figures 8 and 9, respectively.
Sulfate concentrations at the drinking water supply wells were steady from 2014 to the fourth quarter
of 2017 and have not shown increasing trends since the start of Mitigation Plan pumping. The
sentinel wells all had sulfate concentrations less than 56 mg/L in 2017. As a group, the sentinel wells
exhibit lower sulfate concentrations since the start of Mitigation Plan pumping.

Figure 10 shows sulfate over time at wells ESP-2, ESP-3, and ESP-4. These wells lie along the east
edge of the plume (Figures 5 and 6). Sulfate concentrations at ESP-2 and ESP-3 have been steady at
less than 40 mg/L since 2006. ESP-4 has been within the plume since 2006, but is close to the plume
edge. ESP-4 declined in sulfate concentrations from a maximum of approximately 619 mg/L in 2012
to 352 mg/L in 2014, and ranged from 341 mg/L to 342 mg/L in the two samples collected during
2017.

MW-2016-5A, MW-2016-5B, and MW-2016-6 delimit the northern extent of the plume and its
apparent leading edge. Sulfate concentrations at these wells after seven quarterly samplings are
shown on Figure 11. The sulfate concentrations at MW-2016-5A and MW-2016-5B have been
steady in a range between 22 mg/L and 64 mg/L. The sulfate concentrations at MW-2016-6 have
been less than 250 mg/L except for the initial sampling and do not show an increasing trend.

The drinking water supply, sentinel, ESP, and MW-2016 wells do not show increasing sulfate
concentrations as would be indicative of an advancing plume. The lack of continuously increasing
concentration trends at drinking water supply wells and the decreasing concentrations at the sentinel
wells and in ESP-4 since 2013 are interpreted as evidence there is negligible plume migration to the
east. The absence of increasing trends in the sulfate concentrations at the MW-2016 wells at the
northern limit of the plume indicates negligible northward migration. The lack of eastward and
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northward plume migration is consistent with the capture zone interpreted from water elevation maps
and numerical modeling results (Sections 4.2 and 4.3).

4.6 Comparison of Wellfield Capture Zone to Target Capture Zone

Step 6 of the capture analysis is to compare the target capture zone to the wellfield capture zone
determined from site monitoring data. The target capture zone is the 250 mg/L sulfate concentration
contour that defines the sulfate plume. Figures 23 and 24 compare the target capture zone to the
fourth quarter 2017 wellfield capture zones for the hand contoured water level data and the numerical
model simulation results, respectively.

The wellfield capture zone interpreted from fourth quarter 2017 water elevation data (Figure 23)
overlaps the entire target capture zone; indicating the sulfate plume is being captured by the
mitigation wellfield. The wellfield capture zone indicated by numerical modeling (Figure 24)
overlaps a majority of the target capture zone, but does not overlap approximately 100 acres of the
northern-most portion of the target capture zone.

4.7 Uncertainties

EPA (2008) recommends identifying uncertainties in the capture zone analysis. Key uncertainties in
the current analysis are the use of the 250 mg/L sulfate concentration contour as the target capture
zone, and the different capture zones indicated by water level measurements and numerical modeling
results.

The target capture zone is the 250 mg/L sulfate concentration contour defining the plume. Use of
the plume outline is a conservative estimate of the region requiring capture to meet the mitigation
action objective. First, the location of the 250 mg/L contour is estimated based on the highest sulfate
concentration measured at co-located wells completed at different depths and may not be
representative of the true depth-averaged concentration. Second, it may be possible to meet the
mitigation action objective with a target capture zone that is within the plume outline. For example,
a small portion of the plume not captured by the wellfield, such as the northern portion of the plume
outside the wellfield capture zone indicated by numerical modeling, may migrate slowly enough that
it is diluted over time by advective and dispersive mixing with low sulfate groundwater.

In general, the measurement data are interpreted as providing a more reliable representation of actual
conditions than the numerical model results, which are calculations dependent on the model
geometry and many input variables. Comparison of Figures 14 and 22 indicates that while the model
represents the overall pattern of water elevations in the vicinity of the extraction wells, it may not
replicate the potentiometric relationships in detail because of its regional scale, which was developed
to simulate the groundwater flow system within a 156 square mile model domain (Hydro Geo Chem,
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Inc., 2009). Although the numerical model is well suited for designing the mitigation action and
predicting the large scale behavior of the plume, it may not be precise enough to predict the exact
location of the capture zone. The capture zones defined by water elevation mapping and numerical
simulation are similar at a regional scale, however, the capture zone identified by the water level data
is considered to best represent actual aquifer conditions in 2017 because it is based on measured
water elevation data.

Additional uncertainties in the analysis are related to the potential estimation error inherent in the
interpretation of groundwater monitoring data. ldentification of the wellfield capture zone based on
water level interpolation and simulation, and delineation of the plume edge based on groundwater
sampling are examples of variables potentially subject to estimation error. The estimation
uncertainty in the present analysis is managed through the use of multiple lines of evidence and by
having a monitoring data set collected using standardized procedures at a large network of
groundwater monitoring wells.
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5.0 NUMERICAL SIMULATION OF FUTURE PLUME MIGRATION

The numerical model was not rerun to predict the future plume migration because the 2017
groundwater pumping rate for the mitigation was 10,692 gpm, which is the performance goal
pumping rate (Section 2.1.2 and Table 2). Numerical modeling reported in Clear Creek Associates
(2014) has previously shown that the performance goal pumping rate controls future plume
movement and meets the mitigation action objective.
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6.0 ASSESSMENT OF MITIGATION ACTION

6.1 Assessment of Mitigation Action Performance

The mitigation action is meeting the mitigation action objective and is judged to be performing as
expected based on the results of groundwater monitoring. Based on the available data, there is no
need to modify the Mitigation Plan action due to performance.

6.2 Mitigation Pumping Program

The mitigation pumping program met the performance goal pumping rate of approximately 10,600
gpm (Table 3). The capture zone analysis in Section 4 indicates that the 2017 capture zone generated
by the mitigation wellfield encompasses the sulfate plume. Thus, the sulfate plume is controlled
under the 2017 pumping condition. As noted in Section 5, a prior simulation of future plume
migration, assuming the performance goal pumping rate of approximately 10,600 gpm, predicts that
plume movement is controlled and the mitigation action objective would be met. The mitigation
pumping program does not need to be changed based on the current and predicted control of the
plume and attainment of the mitigation action objective.

Well IW-5A was removed from service in 2017 due to its low productivity, which led to high O&M
costs. IW-5A is not scheduled for replacement because it had a target pumping rate of only 40 gpm,
which is replaced by wells IW-27, IW-28, and W-29 that pump at rates between 150 gpm and 450
gpm. IW-5A will be retained as a piezometer for measuring water levels. Future versions of the
groundwater pumping plan (Table 3) and post-implementation groundwater monitoring plan (Table
4) will be modified to reflect the new status of IW-5A.

6.3 Wellfield Operating and Monitoring Program

The wellfield O&M program met its operational objective of providing continuous operation of the
mitigation wellfield. The mitigation wellfield, which is comprised of 37 extraction wells, several
pumping stations and storage tanks, and miles of pipeline, had a wellfield-wide run time percentage
of 54%, while the active wells that pumped the total flow in 2017 had an average run time of 78%
(Section 3.1). The wellfield O&M program also met the monitoring objective of providing pumping
and water level information for use in the performance review. Based on the 2017 results there is no
need to modify the wellfield O&M program.

6.4 Groundwater Monitoring Program

The Mitigation Plan identifies the following objectives for the Post-Implementation Groundwater
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Monitoring Plan:

e Monitor wells along the plume edge to track the location of the plume over time

e Monitor sulfate in sentinel and drinking water supply wells near the plume to verify that
sulfate concentrations are less than 250 mg/L

e Document water level and sulfate concentrations in the vicinity of the mitigation wellfield to
assess mitigation progress.

The groundwater monitoring program met its objectives of collecting sulfate concentration and water
level data needed to determine the extent of the plume, document sulfate concentrations at sentinel
and drinking water supply wells, and evaluate wellfield capture. The following minor updates are
recommended for the schedule for Post-Implementation Groundwater Monitoring to reflect current
operational and aquifer conditions:

e Monitoring at ESP-2, ESP-3, M-8, M-9, and M-10 should revert back to semiannual as the
Contingency Plan was not implemented

e The MW-2016 series wells should be sampled quarterly through the second quarter of 2018
to complete baseline monitoring and semiannually thereafter

e Monitoring at former extraction wells IW-5A, IW-13, and IW-20 should be changed from
sulfate sampling and water level measurement to water level measurement only to reflect the
current status of the wells as piezometers.

Table 5 provides the updated schedule for Post-Implementation Groundwater Monitoring, with
shaded entries indicating the recommended changes to the schedule.
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TABLE 1
Target Pumping Rates for Mitigation Action

ADWR
Well Name Registry
Number 2014-2020 | 2021-2025 | 2026-2030 | 2031-2035 | 2036-2042 | 2043-2050 | 2051-2060 | 2061-2089 | 2090-2112
IW-01 623129 250 250 250 250 188 80 80 80 80
IW-02A 216464 300 300 300 300 300 200 200 200 200
IW-03A 201732 500 500 500 500 400 400 300 300 300
IW-04 623132 40 40 40 40 40 40 40 40 40
IW-05A 219131 40 40 40 40 40 40 40 40 40
IW-06A 545565 80 80 80 80 40 40 40 40 40
IW-08 508236 350 350 350 350 325 200 200 200 200
IW-09 508238 200 200 200 200 150 150 150 150 150
IW-10 508237 250 250 250 250 250 100 100 100 100
IW-11 508235 325 325 325 250 250 250 150 150 150
IW-12 545555 125 125 125 75 75 50 50 50 50
IW-14 545557 60 60 60 60 50 40 40 40 40
IW-15 545558 40 40 40 40 40 40 40 40 40
IW-19 545562 150 150 150 100 100 50 50 50 50
IW-21 545564 100 100 100 75 50 50 50 50 50
IW-22 200554 300 300 300 300 300 200 200 200 200
IW-23 200555 120 120 120 120 120 50 50 50 50
IW-24 200556 50 50 50 50 50 40 40 40 40
EXISTING IW WELL TOTAL| 3280 3280 3280 3080 2768 2020 1820 1820 1820
IW-25 219596 400 400 350 350 350 300 300 300 300
IW-26 219143 350 350 350 350 350 300 300 300 300
IW-27 219136 100 100 100 100 100 100 100 100 100
IW-28 219137 400 400 400 400 400 350 350 350 350
NEW IW WELL TOTAL|[ 1250 1250 1200 1200 1200 1050 1050 1050 1050
FFS-1 221662 800 800 800 800 800 800 800 800 800
FFS-2 221663 700 700 700 700 700 700 700 700 700
FFS-3 221664 400 400 400 400 400 400 400 400 400
FFS-4 221665 200 200 200 200 200 200 200 200 200
FFS-5 221666 1000 1000 1000 1000 1000 1000 1000 1000 1000
FFS-6 221667 600 600 600 600 600 600 600 600 600
FFS WELL TOTAL| 3700 3700 3700 3700 3700 3700 3700 3700 3700
PS-1 220861 700 700 700 700 700 700 700 700 700
PS-2 220862 800 800 800 800 800 800 800 800 800
PS-3 220863 800 800 800 800 800 800 800 800 800
PS-4 220864 1000 1000 1000 1000 1000 1000 1000 1000 1000
PS WELL TOTA[ 3300 3300 3300 3300 3300 3300 3300 3300 3300
MC-1 221660 900 900 900 900 900 900 900 900 900
MC-2 221761 700 700 700 700 700 700 700 700 700
MC-3 221661 600 600 600 900 900 900 900 900 900
MC-4 220842 600 600 600 600 600 600 600 600 600
MC WELL TOTAL| 2800 2800 2800 3100 3100 3100 3100 3100 3100
TOTAL PUMPING] 14,330 | 14330 | 14280 | 14380 | 14068 | 13170 [ 12970 | 12970 | 12970

Notes:

ADWR = Arizona Department of Water Resources
FFS = Focused Feasibility Study

IW = Interceptor Wells

PS = Plume Stabilization

MC = Mass Capture
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TABLE 2
Performance Goal Pumping Rates

ADWR Registry

Gallons per Minute

Well Name Number
2014-2020 | 2021-2025 | 2026-2030 | 2031-2035 2036-2042
IW-01 623129 250 250 250 250 188
IW-02A 216464 300 300 300 300 300
IW-03A 201732 500 500 500 500 400
IW-04 623132 40 40 40 40 40
IW-05A 219131 40 40 40 40 40
IW-06A 545565 80 80 80 80 40
IW-08 508236 350 350 350 350 325
IW-09 508238 200 200 200 200 150
IW-10 508237 250 250 250 250 250
IW-11 508235 325 325 325 250 250
IW-12 545555 125 125 125 75 75
IW-14 545557 60 60 60 60 50
IW-15 545558 40 40 40 40 40
IW-19 545562 150 150 150 100 100
IW-21 545564 100 100 100 75 50
IW-22 200554 300 300 300 300 300
IW-23 200555 120 120 120 120 120
1W-24 200556 50 50 50 50 50
EXISTING IW WELL TOTAL 3280 3280 3280 3080 2768
IW-25 219596 400 400 350 350 350
IW-26 219143 350 350 350 350 350
IW-27 219136 100 100 100 100 100
IW-28 219137 400 400 400 400 400
NEW IW WELL TOTAL 1250 1250 1200 1200 1200
FFS-1 221662 338 338 338 338 488
FFS-2 221663 300 300 300 300 450
FFS-3 221664 225 225 225 225 225
FFS-4 221665 150 150 150 150 113
FFS-5 221666 225 225 225 225 225
FFS-6 221667 225 225 225 225 225
FFS WELL TOTAL 1463 1463 1463 1463 1726
PS-1 220861 700 700 700 700 700
PS-2 220862 800 800 800 800 800
PS-3 220863 800 800 800 800 800
PS-4 220864 1000 1000 1000 1000 1000
PS WELL TOTAL 3300 3300 3300 3300 3300
MC-1 221660 0 0 0 0 0
MC-2 221761 0 0 0 0 0
MC-3 221661 750 750 750 750 750
MC-4 220842 600 600 600 600 600
MC WELL TOTAL 1350 1350 1350 1350 1350
TOTAL PUMPING 10,643 10,643 10,593 10,393 10,344
Notes:

ADWR = Arizona Department of Water Resources
FFS = Focused Feasibility Study
IW = Interceptor Wells

PS = Plume Stabilization

MC = Mass Capture

Note: The performance goal rate for PS-1 is corrected to 700 gpm from the 750 gpm
reported in the Mitigation Plan.
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TABLE 3

2017 Groundwater Pumping Compared to
Target and Performance Goal Pumping Rates

MITIGATION PLAN TARGET MITIGATION PLAN 2017 AVERAGE PUMPING 2017 AVERAGE RATE MINUS | 2017 AVERAGE RATE MINUS
WELL NAME ADWR REGISTRY PUMPING RATE PERFORMANCE GOAL RATE 2017 TOTAL GALLONS RATE TARGET RATE PERFORMANCE GOAL RATE
NUMBER PUMPED
(gpm) (gpm) (gpm) (gpm) (gpm)
IW-01 623129 250 250 108,719,000 207 -43 -43
IW-02A 216464 300 300 67,000 0 -300 -300
IW-03A 201732 500 500 93,493,000 178 -322 -322
IW-04 623132 40 40 9,476,000 18 -22 -22
IW-05A 219131 40 40 0 0 -40 -40
IW-06A 545565 80 80 0 0 -80 -80
IW-08 508238 350 350 103,065,000 196 -154 -154
IW-09 508236 200 200 6,386,000 12 -188 -188
IW-10 508237 250 250 47,521,938 90 -160 -160
IW-11 508235 325 325 90,748,000 173 -152 -152
IW-12 545555 125 125 52,524,000 100 -25 -25
IW-14 545557 60 60 8,236,000 16 -44 -44
IW-15 545558 40 40 7,881,000 15 -25 -25
IW-19 545562 150 150 49,928,000 95 -55 -55
IW-21 545564 100 100 0 0 -100 -100
IW-22 200554 300 300 86,823,000 165 -135 -135
IW-23 200555 120 120 0 0 -120 -120
1W-24 200556 50 50 22,053,000 42 -8 -8
IW-25 219596 400 400 154,385,000 294 -106 -106
IW-26 219143 350 350 79,764,000 152 -198 -198
IW-27 219136 100 100 85,535,000 163 63 63
1W-28 219137 400 400 80,622,000 153 -247 -247
Iw-29" 222865 0 0 238,629,813 454 454 454
IW WELL TOTAL 4,530 4,530 1,325,856,750 2,523 -2,007 -2,007
Percent of Target Pumping Rate 56%
Percent of Performance Goal Rate 56%
FFS-1 221662 800 338 394,625,500 751 -49 413
FFS-2 221663 700 300 354,715,375 675 -25 375
FFS-3 221664 400 225 86,691,000 165 -235 -60
FFS-4 221665 200 150 50,332,047 96 -104 -54
FFS-5 221666 1,000 225 479,320,375 912 -88 687
FFS-6 221667 600 225 142,366,281 271 -329 46
FFS WELL TOTAL 3,700 1,463 1,508,050,578 2,869 -831 1,406
Percent of Target Pumping Rate 78%
Percent of Performance Goal Rate 196%
PS-1 220861 700 700 279,699,625 532 -168 -168
PS-2 220862 800 800 377,012,563 717 -83 -83
PS-3 220863 800 800 475,789,875 905 105 105
PS-4 220864 1,000 1,000 477,414,625 908 -92 -92
PS WELL TOTAL 3,300 3,300 1,609,916,688 3,063 -237 -237
Percent of Target Pumping Rate 93%
Percent of Performance Goal Rate 93%
MC-1 221660 900 0 413,564,875 787 -113 787
MC-2 221761 700 0 279,633,563 532 -168 532
MC-3 221661 600 750 236,143,438 449 -151 -301
MC-4 220842 600 600 246,769,625 470 -130 -130
MC WELL TOTAL 2,800 1,350 1,176,111,500 2,238 -562 888
Percent of Target Pumping Rate 80%
Percent of Performance Goal Rate 166%
TOTAL PUMPING 14,330 10,643 | 5,619,935,516 10,692 -3,638 49
Percent of Target Pumping Rate 75%
Percent of Performance Goal Rate 100%

Notes:

ADWR = Arizona Department of Water Resources

IW = Interceptor Wells, FFS = Focused Feasibility Study , PS = Plume Stabilization, MC = Mass Capture

gpm = gallons per minute
Target pumping rates and performance goal rates from Tables 1 and 2, respectively, of the Mitigation Plan. The performance goal for PS-1 is corrected to 700 gpm from the 750 gpm reported in the Mitigation Plan.

! No target or performance goal pumping rates were set for IW-29 because its installation post-dates the Mitigation Plan.
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TABLE 4
Post-Implementation Groundwater Monitoring for 2017

ADWR 55

PUGLNETIE el Eggistry \L/vaetlel LS QEgrStter Z?J(;?Pedr QTurjalrrtder (SSerttgr
CC of GV 501760 Monitor Sierrita SO4
CCGV2 627484 Monitor cwcC WLO WLO
Cw-3 627483 Monitor cwcC SO4+WL SO4+WL
CW-6 627485 DWS cwcC SO4+WL SO4+WL SO4+WL SO4+WL
Cw-7 502546 Monitor cwcC WLO WLO
Cw-8 543600 Monitor cwcC WLO WLO
CWw-9 588121 DWS cwcC SO4+WL SO4+WL SO4+WL SO4+WL
CW-10 207982 DWS cwcC SO4+WL SO4+WL SO4+WL SO4+WL
Cw-11 608518 DWS cwcC WLO WLO
ESP-2 623103 Monitor Sierrita SO4+WL? SO4+WL SO4+WL? SO4+WL
ESP-3 623104 Monitor Sierrita so4+wLt SO4+WL so4+wL? SO4+WL
ESP-4 623105 Monitor Sierrita SO4+WL SO4+WL
ESP-5 623106 Monitor Sierrita WLO WLO
FFS-1 221662 Extraction Sierrita SO4+WL WLO
FFS-2 221663 Extraction Sierrita SO4+WL WLO
FFS-3 221664 Extraction Sierrita SO4+WL WLO
FFS-4 221665 Extraction Sierrita SO4+WL WLO
FFS-5 221666 Extraction Sierrita SO4+WL WLO
FFS-6 221667 Extraction Sierrita SO4+WL WLO
FICO C-4 624010 Ag Extraction FICO WLO WLO
FICO E-6 624013 Ag Extraction FICO WLO WLO
GV-01-GVvDWID 603428 DWS GVDWID SO4+WL SO4+WL SO4+WL SO4+WL
GV-01-PCWW 509603 Monitor Pima County WLO WLO
GV-02-GVDWID 603429 DWS GVDWID SO4+WL SO4+WL SO4+WL SO4+WL
GV-02-PCWW 509604 Monitor Pima County WLO WLO
GV-SI-GVDWID 208825 DWS GVDWID SO4+WL WLO
HAVEN GOLF 515867 Monitor Haven Golf S04
I-10 608525 Monitor Sierrita WLO WLO
IW-1 623129 Extraction Sierrita SO4+WL WLO
IW-2A 216464 Extraction Sierrita SO4+WL WLO
IW-3A 201732 Extraction Sierrita SO4+WL WLO
IW-4 623132 Extraction Sierrita SO4+WL WLO
IW-5A 219131 Extraction Sierrita SO4+WL WLO
IW-6A 545565 Extraction Sierrita SO4+WL WLO
IW-8 508236 Extraction Sierrita SO4+WL WLO
IW-9 508238 Extraction Sierrita SO4+WL WLO
IW-10 508237 Extraction Sierrita SO4+WL WLO
IW-11 508235 Extraction Sierrita SO4+WL WLO
IW-12 545555 Extraction Sierrita SO4+WL WLO
IW-13 545556 Extraction Sierrita SO4+WL WLO
IW-14 545557 Extraction Sierrita SO4+WL WLO
IW-15 545558 Extraction Sierrita SO4+WL WLO
IW-16 545559 Monitor Sierrita WLO WLO
IW-17 545560 Monitor Sierrita WLO WLO
IW-18 545561 Monitor Sierrita WLO WLO
IW-19 545562 Extraction Sierrita SO4+WL WLO
IW-20 545563 Extraction Sierrita SO4+WL WLO
IW-21 545564 Extraction Sierrita SO4+WL WLO
IW-22 200554 Extraction Sierrita SO4+WL WLO
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TABLE 4
Post-Implementation Groundwater Monitoring for 2017

Well Name WQIIID\IIQV; i555try Well owner First Second Third Fourth
No. Use Quarter Quarter Quarter Quarter
IW-23 200555 Extraction Sierrita SO4+WL WLO
IW-24 200556 Extraction Sierrita SO4+WL WLO
IW-25 219596 Extraction Sierrita SO4+WL WLO
IW-26 219143 Extraction Sierrita SO4+WL WLO
IW-27 219136 Extraction Sierrita SO4+WL WLO
IW-28 219137 Extraction Sierrita SO4+WL WLO
IW-29 222865 Extraction Sierrita SO4+WL WLO
M-5 87387 Monitor Sierrita WLO WLO
M-8 87390 Monitor Sierrita so4+wLt SO4+WL so4+wLt SO4+WL
M-9 501652 Monitor Sierrita SO4+WL? SO4+WL SO4+WL? WLO
M-10 501653 Monitor Sierrita so4+wLt SO4+WL so4+wL? SO4+WL
M-11 501654 Monitor Sierrita WLO WLO
M-13 508428 Monitor Sierrita WLO WLO
M-20 906595 Monitor Sierrita SO4+WL WLO
MC-1 221660 Extraction Sierrita SO4+WL WLO
MC-2 221761 Extraction Sierrita SO4+WL WLO
MC-3 221661 Extraction Sierrita SO4+WL WLO
MC-4 220842 Extraction Sierrita SO4+WL WLO
MH-1 803629 Monitor Sierrita WLO WLO
MH-3 803630 Monitor Sierrita WLO WLO
MH-5 803632 Monitor Sierrita WLO WLO
MH-6 803633 Monitor Sierrita WLO WLO
MH-7 803634 Monitor Sierrita WLO WLO
MH-9 803635 Monitor Sierrita WLO WLO
MH-10 803636 Monitor Sierrita SO4+WL WLO
MH-11 803637 Monitor Sierrita SO4+WL WLO
MH-13A 904071 Monitor Sierrita SO4+WL WLO
MH-13B 904072 Monitor Sierrita SO4+WL WLO
MH-13C 904073 Monitor Sierrita SO4+WL WLO
MH-14 528098 Monitor Sierrita WLO WLO
MH-15E 528094 Monitor Sierrita WLO WLO
MH-16E 528100 Monitor Sierrita WLO WLO
MH-16W 528099 Monitor Sierrita WLO WLO
MH-25A 201528 Monitor Sierrita SO4+WL WLO
MH-25B 208429 Monitor Sierrita SO4+WL WLO
MH-25C 208426 Monitor Sierrita SO4+WL WLO
MH-26B 208427 Monitor Sierrita SO4+WL WLO
MH-26C 208428 Monitor Sierrita SO4+WL WLO
MH-28 903648 Monitor Sierrita SO4+WL SO4+WL
MH-29 903649 Monitor Sierrita SO4+WL SO4+WL
MH-30 903884 Monitor Sierrita SO4+WL WLO
MO-2007-1A 907342 Monitor Sierrita SO4+WL SO4+WL
MO-2007-1B 907210 Monitor Sierrita SO4+WL SO4+WL
MO-2007-1C 907209 Monitor Sierrita SO4+WL SO4+WL
MO-2007-2 906765 Monitor Sierrita SO4+WL WLO
MO-2007-3B> 906816 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
MO-2007-3C? 906817 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
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TABLE 4
Post-Implementation Groundwater Monitoring for 2017

Well Name WQIIID\IIQV; i555try Well owner First Second Third Fourth
No. Use Quarter Quarter Quarter Quarter
MO-2007-4A3 907213 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
MO-2007-4B° 907212 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
MO-2007-4C° 907211 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
MO-2007-5B 907456 Monitor Sierrita SO4+WL SO4+WL
MO-2007-5C 907457 Monitor Sierrita SO4+WL SO4+WL
MO-2007-6A" 907607 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
MO-2007-6B* 907606 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
MO-2009-1° 910458 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
MW-2016-5A 919635 Monitor Sierrita SO4+WL® SO4+WL SO4+WL® SO4+WL
MW-2016-5B 919472 Monitor Sierrita SO4+WL° SO4+WL SO4+WL® SO4+WL
MW-2016-6 919676 Monitor Sierrita SO4+WL® SO4+WL SO4+WL® SO4+WL
NP-22 605898 Sentinel CwcC SO4+WL SO4+WL SO4+WL SO4+WL
PS-1 220861 Extraction Sierrita SO4+WL WLO
PS-2 220862 Extraction Sierrita SO4+WL WLO
PS-3 220863 Extraction Sierrita SO4+WL WLO
PS-4 220864 Extraction Sierrita SO4+WL WLO
pz-7 561870 Monitor Sierrita SO4+WL WLO
Pz-8 561866 Monitor Sierrita SO4+WL WLO
S-1 623111 Extraction Sierrita WLO WLO
ST-6 608530 DWS LQSwC WLO WLO
1225 634394 Monitor Sierrita WLO WLO
1350 ND Monitor Sierrita WLO WLO
1759 634393 Monitor Sierrita WLO WLO
2125 514015 Monitor Sierrita WLO WLO

Notes:

ADWR = Arizona Department of Water Resources

Ag = agricultural

CC OF GV = Country Club of Green Valley

CWC = Community Water Company of Green Valley

DWS = Drinking Water Supply

FICO - Farmers Investment Company

GVDWID = Green Valley Domestic Water Improvement District

GVPCWW = Green Valley Pima County Wastewater Reclamation Facility

LQSWC = Las Quintas Serenas Water Company
ND = No Data

Sierrita = Freeport-McMoRan Sierrita Inc.

S04 = Water Sample for Sulfate Analysis, WL = Water Level Measurement, WLO = Water Level Measurement Only
! First and third quarter sampling pursuant to Contingency Plan; sampling reverts to second and fourth quarters only
after Contingency Plan
2 gentinel Well for CW-9
¥ Sentinel Well for CW-6
* sentinel Well for GV-01-GVDWID and GV-02-GVDWID
® Sentinel Well for CW-10

6 Quarterly during Contingency Plan or until second quarter of 2018; sampling reverts to second and fourth
quarters only after Contingency Plan or second quarter 2018
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Updated Sampling Schedule for Post-Implementation Groundwater Monitoring

TABLE 5

ADWR 55

PUGLNETIE el Eggistry \L/vaetlel LS QEgrStter Z?J(;?Pedr QTurjalrrtder (SSerttgr
CC of GV 501760 Monitor Sierrita SO4
CCGV2 627484 Monitor cwcC WLO WLO
Cw-3 627483 Monitor cwcC SO4+WL SO4+WL
CW-6 627485 DWS cwcC SO4+WL SO4+WL SO4+WL SO4+WL
Cw-7 502546 Monitor cwcC WLO WLO
Cw-8 543600 Monitor cwcC WLO WLO
CWw-9 588121 DWS cwcC SO4+WL SO4+WL SO4+WL SO4+WL
CW-10 207982 DWS cwcC SO4+WL SO4+WL SO4+WL SO4+WL
Cw-11 608518 DWS cwcC WLO WLO
ESP-2 623103 Monitor Sierrita SO4+WILE SO4+WL SO4+WILE SO4+WL
ESP-3 623104 Monitor Sierrita SO4+WL* SO4+WL SO4+WLE SO4+WL
ESP-4 623105 Monitor Sierrita SO4+WL SO4+WL
ESP-5 623106 Monitor Sierrita WLO WLO
FFS-1 221662 Extraction Sierrita SO4+WL WLO
FFS-2 221663 Extraction Sierrita SO4+WL WLO
FFS-3 221664 Extraction Sierrita SO4+WL WLO
FFS-4 221665 Extraction Sierrita SO4+WL WLO
FFS-5 221666 Extraction Sierrita SO4+WL WLO
FFS-6 221667 Extraction Sierrita SO4+WL WLO
FICO C-4 624010 Ag Extraction FICO WLO WLO
FICO E-6 624013 Ag Extraction FICO WLO WLO
GV-01-GVDWID 603428 DWS GVDWID SO4+WL SO4+WL SO4+WL SO4+WL
GV-01-PCWW 509603 Monitor Pima County WLO WLO
GV-02-GVDWID 603429 DWS GVDWID SO4+WL SO4+WL SO4+WL SO4+WL
GV-02-PCWW 509604 Monitor Pima County WLO WLO
GV-SI-GVDWID 208825 DWS GVDWID SO4+WL WLO
HAVEN GOLF 515867 Monitor Haven Golf S04
I-10 608525 Monitor Sierrita WLO WLO
IW-1 623129 Extraction Sierrita SO4+WL WLO
IW-2A 216464 Extraction Sierrita SO4+WL WLO
IW-3A 201732 Extraction Sierrita SO4+WL WLO
IW-4 623132 Extraction Sierrita SO4+WL WLO
IW-5A 219131 Extraction Sierrita WLO WLO
IW-6A 545565 Extraction Sierrita SO4+WL WLO
IW-8 508236 Extraction Sierrita SO4+WL WLO
IW-9 508238 Extraction Sierrita SO4+WL WLO
IW-10 508237 Extraction Sierrita SO4+WL WLO
IW-11 508235 Extraction Sierrita SO4+WL WLO
IW-12 545555 Extraction Sierrita SO4+WL WLO
IW-13 545556 Extraction Sierrita WLO WLO
IW-14 545557 Extraction Sierrita SO4+WL WLO
IW-15 545558 Extraction Sierrita SO4+WL WLO
IW-16 545559 Monitor Sierrita WLO WLO
IW-17 545560 Monitor Sierrita WLO WLO
IW-18 545561 Monitor Sierrita WLO WLO
IW-19 545562 Extraction Sierrita SO4+WL WLO
IW-20 545563 Extraction Sierrita WLO WLO
IW-21 545564 Extraction Sierrita SO4+WL WLO
IW-22 200554 Extraction Sierrita SO4+WL WLO
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Updated Sampling Schedule for Post-Implementation Groundwater Monitoring

TABLE 5

Well Name WQIIID\IIQV; i555try Well owner First Second Third Fourth
No. Use Quarter Quarter Quarter Quarter
IW-23 200555 Extraction Sierrita SO4+WL WLO
IW-24 200556 Extraction Sierrita SO4+WL WLO
IW-25 219596 Extraction Sierrita SO4+WL WLO
IW-26 219143 Extraction Sierrita SO4+WL WLO
IW-27 219136 Extraction Sierrita SO4+WL WLO
IW-28 219137 Extraction Sierrita SO4+WL WLO
IW-29 222865 Extraction Sierrita SO4+WL WLO
M-5 87387 Monitor Sierrita WLO WLO
M-8 87390 Monitor Sierrita SO4+WLE SO4+WL SO4+WLE SO4+WL
M-9 501652 Monitor Sierrita So4+WLt SO4+WL SO4+WILE WLO
M-10 501653 Monitor Sierrita SO4+WL* SO4+WL SO4+WLE SO4+WL
M-11 501654 Monitor Sierrita WLO WLO
M-13 508428 Monitor Sierrita WLO WLO
M-20 906595 Monitor Sierrita SO4+WL WLO
MC-1 221660 Extraction Sierrita SO4+WL WLO
MC-2 221761 Extraction Sierrita SO4+WL WLO
MC-3 221661 Extraction Sierrita SO4+WL WLO
MC-4 220842 Extraction Sierrita SO4+WL WLO
MH-1 803629 Monitor Sierrita WLO WLO
MH-3 803630 Monitor Sierrita WLO WLO
MH-5 803632 Monitor Sierrita WLO WLO
MH-6 803633 Monitor Sierrita WLO WLO
MH-7 803634 Monitor Sierrita WLO WLO
MH-9 803635 Monitor Sierrita WLO WLO
MH-10 803636 Monitor Sierrita SO4+WL WLO
MH-11 803637 Monitor Sierrita SO4+WL WLO
MH-13A 904071 Monitor Sierrita SO4+WL WLO
MH-13B 904072 Monitor Sierrita SO4+WL WLO
MH-13C 904073 Monitor Sierrita SO4+WL WLO
MH-14 528098 Monitor Sierrita WLO WLO
MH-15E 528094 Monitor Sierrita WLO WLO
MH-16E 528100 Monitor Sierrita WLO WLO
MH-16W 528099 Monitor Sierrita WLO WLO
MH-25A 201528 Monitor Sierrita SO4+WL WLO
MH-25B 208429 Monitor Sierrita SO4+WL WLO
MH-25C 208426 Monitor Sierrita SO4+WL WLO
MH-26B 208427 Monitor Sierrita SO4+WL WLO
MH-26C 208428 Monitor Sierrita SO4+WL WLO
MH-28 903648 Monitor Sierrita SO4+WL SO4+WL
MH-29 903649 Monitor Sierrita SO4+WL SO4+WL
MH-30 903884 Monitor Sierrita SO4+WL WLO
MO-2007-1A 907342 Monitor Sierrita SO4+WL SO4+WL
MO-2007-1B 907210 Monitor Sierrita SO4+WL SO4+WL
MO-2007-1C 907209 Monitor Sierrita SO4+WL SO4+WL
MO-2007-2 906765 Monitor Sierrita SO4+WL WLO
MO-2007-3B* 906816 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
MO-2007-3C* 906817 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
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TABLE 5
Updated Sampling Schedule for Post-Implementation Groundwater Monitoring

Well Name WQIIID\IIQV; i555try Well owner First Second Third Fourth
No. Use Quarter Quarter Quarter Quarter
MO-2007-4A2 907213 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
MO-2007-4B2 907212 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
MO-2007-4C? 907211 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
MO-2007-5B 907456 Monitor Sierrita SO4+WL SO4+WL
MO-2007-5C 907457 Monitor Sierrita SO4+WL SO4+WL
MO-2007-6A> 907607 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
MO-2007-6B> 907606 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
MO-2009-1° 910458 Sentinel Sierrita SO4+WL SO4+WL SO4+WL SO4+WL
MW-2016-5A 919635 Monitor Sierrita S04+WL°® SO4+WL SO4+WL°® SO4+WL
MW-2016-5B 919472 Monitor Sierrita SO4+WL° SO4+WL SO4+WL° SO4+WL
MW-2016-6 919676 Monitor Sierrita SO4+WL® SO4+WL SO4+WL® SO4+WL
NP-2! 605898 Sentinel CwcC SO4+WL SO4+WL SO4+WL SO4+WL
PS-1 220861 Extraction Sierrita SO4+WL WLO
PS-2 220862 Extraction Sierrita SO4+WL WLO
PS-3 220863 Extraction Sierrita SO4+WL WLO
PS-4 220864 Extraction Sierrita SO4+WL WLO
pz-7 561870 Monitor Sierrita SO4+WL WLO
Pz-8 561866 Monitor Sierrita SO4+WL WLO
S-1 623111 Extraction Sierrita WLO WLO
ST-6 608530 DWS LQSwC WLO WLO
1225 634394 Monitor Sierrita WLO WLO
1350 ND Monitor Sierrita WLO WLO
1759 634393 Monitor Sierrita WLO WLO
2125 514015 Monitor Sierrita WLO WLO

Notes:
|:| Shading indicates change from previous sampling schedule (see Section 6.4)
ADWR = Arizona Department of Water Resources
Ag = agricultural
CC OF GV = Country Club of Green Valley
CWC = Community Water Company of Green Valley
DWS = Drinking Water Supply
FICO - Farmers Investment Company
GVDWID = Green Valley Domestic Water Improvement District
GVPCWW = Green Valley Pima County Wastewater Reclamation Facility
LQSWC = Las Quintas Serenas Water Company
ND = No Data
Sierrita = Freeport-McMoRan Sierrita Inc.
S04 = Water Sample for Sulfate Analysis, WL = Water Level Measurement, WLO = Water Level Measurement Only
! Sentinel Well for CW-9
2 Sentinel Well for CW-6
% Sentinel Well for GV-01-GVDWID and GV-02-GVDWID
* Sentinel Well for CW-10

s Quarterly for baseline monitoring until second quarter of 2018; sampling reverts to
second and fourth quarters after second quarter 2018
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Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
1/15/07 7.31 23.0 767 133
4/16/07 7.44 22.6 767 133
7/9/07 7.58 24.5 658 104
1/10/08 7.27 225 689 143
4/16/08 7.37 25.2 426 69.4
7/7/08 6.97 23.7 736 119
10/9/08 7.26 24.8 476 72.4
CC OF GV 501760 2/4/09 8.08 13.8 399 107
4/21/09 6.92 19.8 526 90.1
4/22/10 6.99 21.26 929 95
4/21/11 6.95 17.6 494 82

6/26/12 7.13 27.7 565 88.69

5/14/13 7.46 23.3 706 147.80

4/23/14 6.94 22.3 744 156.00

5/13/15 6.97 23.2 547 102.00
5/11/17 7.88 24.0 597 95.7
6/6/07 7.74 25.3 449 57.9
8/10/07 7.40 25.9 444 59.5
1/11/08 7.55 25.1 432 55.7
4/17/08 7.32 25.6 398 54.1
7/11/08 7.53 25.7 484 56.7
10/6/08 7.50 25.3 430 56.2
2/9/09 7.68 24.3 347 54.3
4/24/09 6.75 25.4 520 56.2
12/31/09 7.57 23.8 419 56.2
4/22/10 7.32 23.03 475 57.7
10/25/10 7.60 25.5 460 57.6
5/2/11 7.55 26.4 390 56.8
12/5/11 7.79 22.7 437 55.18
6/18/12 7.57 28.4 517 61.70
CW-3 627483 12/13/12 7.64 24.1 473 63.84
12/13/12 DUP 7.64 241 473 64.04
6/13/13 7.63 24.4 444 70.8
11/12/13 7.24 23.8 417 67.2
11/12/13 DUP 7.24 23.8 417 67.2
5/6/14 7.81 24.3 393 70.7
5/6/14 DUP 7.81 24.3 393 70.6
10/15/14 7.78 24.8 424 67.5
5/11/15 7.63 25.2 364 71.4
5/11/15 DUP 7.63 25.2 364 70.0
10/28/15 7.51 24.9 558 67.1
6/9/16 7.63 24.9 367 81.1
12/6/16 7.82 24.8 498 75.2
5/23/17 8.08 24.7 542 66.3
11/30/17 7.92 24.7 522 23.6
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
12/4/06 NM NM NM 46.2
1/3/07 7.73 26.8 418 49.2
1/3/07 7.73 26.8 418 49.5
5/14/07 7.58 26.1 507 68.7
7/10/07 7.60 26.9 475 57.6
7/10/07 7.60 26.9 475 58
1/8/08 7.64 27.1 368 48.9
4/15/08 7.25 26.9 382 51.2
7/8/08 7.43 27.2 416 47.9
10/7/08 7.52 26.6 431 51.5
10/7/08 DUP 7.52 26.6 431 51.5
2/6/09 7.87 26.6 317 48.2
4/22/09 7.62 25.3 377 47.9
4/22/09 DUP 7.62 25.3 377 47.3
9/17/09 7.18 24.8 478 70
11/5/09 7.52 25.1 434 59.7
2/10/10 7.68 24.4 369 46.6
5/14/10 7.70 26.50 380 52.1
7/27/10 7.50 27.5 444 55.2
10/14/10 7.67 26.2 429 52.5
2/24/11 7.57 23.4 455 70.3
4/28/11 7.66 25.2 453 58.1
7/20/11 7.52 25.5 417 81
12/14/11 7.76 23.7 429 54.50
CW-6 627485 12/14/11 DUP 7.76 23.7 429 54.42
1/24/12 7.49 25.2 303 60.17
5/9/12 7.70 26.5 489 80.99
8/29/12 7.44 25.2 537 82.24
12/12/12 7.47 23.6 541 82.98
2/6/13 7.32 24.0 457 76.54
5/15/13 7.63 24.7 513 91.94
7/17/13 7.47 25.3 500 91.60
10/23/13 7.50 25.1 365 85.1
1/14/14 7.49 22.4 395 87.2
4/16/14 7.65 24.4 434 85.6
7/22/14 7.21 25.5 614 78.0
10/13/14 7.71 23.9 464 79.5
1/13/15 7.82 23.6 433 80.5
4/14/15 7.31 24.4 430 91.1
7/127/15 7.76 25.9 572 94.8
7/27/15 DUP 7.76 25.9 572 94.3
10/20/15 7.65 24.6 563 85.9
1/20/16 8.06 22.8 499 69.3
4/19/16 8.03 26.8 409 92.6
8/22/16 7.71 25.8 601 91.7
10/31/16 8.06 24.4 606 85.6
1/17/17 7.72 22.4 551 75.2
5/16/17 7.66 245 582 85.7
7/20/17 7.96 24.8 496 78.9
10/24/17 7.91 24.1 602 79.1
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved

(uS/cm) (mg/L)
1/3/07 7.38 27.4 1799 807
5/14/07 7.40 27.4 1860 874
7/10/07 7.32 27.4 1945 860
CwW-7 502546 1/8/08 7.26 27.3 1860 1080
4/15/08 7.31 27.6 1758 900
7/8/08 7.11 27.9 2037 890
7/8/08 DUP 7.11 27.9 2037 910
1/24/07 7.67 29.7 1232 449
5/14/07 7.69 29.4 1379 529
CW-8 543600 7/10/07 7.63 29.8 1401 500
1/8/08 7.59 7.6 1160 466
4/15/08 7.54 29.5 1135 441
7/8/08 7.40 29.8 1373 504
12/4/06 NM NM NM 445
1/3/07 7.74 27.0 387 44.9
5/14/07 7.74 275 414 47.8
7/10/07 7.68 22.6 414 46.7
1/8/08 7.55 27.3 356 47.3
4/15/08 7.39 27.4 347 43.7
7/8/08 7.26 27.9 396 441
10/7/08 7.50 27.7 395 435
2/6/09 7.79 26.8 300 45.1
4/22/09 7.81 26.3 361 44.3
7/30/09 7.57 28.3 379 43.8
11/5/09 6.82 27.4 376 44.7
2/10/10 7.55 26.0 351 43.4
5/14/10 7.62 28.1 345 44.2
7/27/10 7.58 28.4 390 441
10/14/10 7.72 27.5 389 44.2
2/24/11 7.75 26.3 347 427
4/28/11 7.68 28.8 377 44.4
7/20/11 7.71 27.8 379 43.9
12/14/11 7.69 26.5 373 43.80
1/24/12 7.70 25.1 262 45.60
5/9/12 7.67 28.3 356 44.39
CW-9 588121 8/29/12 7.62 27.9 372 43.94
12/12/12 7.75 26.6 382 42.14
2/6/13 7.43 26.7 325 39.87
5/15/13 7.70 27.0 367 45.78
7/17/13 7.66 28.1 374 43.70
10/23/13 7.66 26.9 260 44.4
1/14/14 7.60 26.1 275 44.3
1/14/14 DUP 7.60 26.1 275 44.1
4/16/14 7.84 26.7 304 44.2
7/22/14 7.47 27.6 446 41.8
7/22/14 DUP 7.47 27.6 446 42.0
10/13/14 7.97 27.0 329 42.0
1/13/15 8.05 26.3 309 447
4/14/15 7.52 27.0 311 47.0
7/127/15 7.82 27.4 412 49.0
10/20/15 7.87 26.5 432 45.9
1/20/16 7.94 25.5 413 46.5
4/19/16 7.89 25.3 419 48.6
8/22/16 7.87 27.2 439.4 475
10/31/16 8.08 26.9 425.8 47.3
1/17/17 7.74 25.6 429.8 45.6
5/16/17 7.47 26.3 445.5 50.3
7/120/17 7.98 27.4 412 48.3
10/24/17 8.05 27.1 421 48.4
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved

(uS/cm) (mg/L)
12/4/06 NM NM NM 37.2
1/24/07 7.90 30.2 385 48.6
5/14/07 7.81 31.3 392 52.8
7/10/07 7.82 31.3 403 51.7
1/8/08 7.79 28.2 334 45.3
4/15/08 7.51 30.6 339 50.8
7/8/08 7.34 31.2 385 50.5
10/7/08 7.59 30.5 380 48.3
2/6/09 7.91 29.8 295 51.3
4/22/09 7.71 29.2 349 47.9
7/30/09 7.60 315 375 49.2
7/30/09 DUP 7.60 31.5 375 49.4
11/5/09 7.60 29.7 364 49.9
2/10/10 7.69 28.4 346 44.9
5/14/10 7.79 30.7 349 49.1
7/127/10 7.69 31.4 380 48.9
10/14/10 7.74 30.2 377 48.5
2/24/11 7.83 29.3 346 50.2
2/24/11 DUP 7.83 29.3 346 50.2
4/28/11 7.54 27.9 372 49.6
7/20/11 7.72 31.4 383 50.7
12/14/11 7.81 29.8 370 49.24
1/24/12 7.77 28.7 265 52.32
CW-10 207982 5/9/12 7.85 30.9 354 52.51
8/29/12 7.74 31.4 369 50.95
12/12/12 7.77 29.3 392 52.33
2/6/13 7.52 29.3 332 47.91
5/15/13 7.85 30.6 365 52.35
5/15/13 DUP 7.85 30.6 365 52.77
7/17/13 8.12 31.5 353 54.80
10/25/13 7.70 29.8 260 51.7
1/14/14 7.45 29.2 266 50.8
4/16/14 7.93 30.0 298 50.2
7/22/14 7.93 31.0 427 47.9
10/13/14 7.98 30.7 322 48.2
1/13/15 8.05 29.9 296 48.5
4/14/15 7.60 29.9 315 56.7
4/14/15 DUP 7.60 29.9 315 57.5
7/27/15 7.83 31.2 399 55.1
10/20/15 7.90 30.2 415 46.6
1/20/16 8.05 27.4 403 49.9
4/19/16 7.99 27.0 426 50.8
8/22/16 7.97 32.1 4235 54.4
10/31/16 8.27 29.5 444.6 54.7
1/17/17 7.79 29.0 408.4 46.1
5/16/17 7.63 30.5 470 53.0
7/20/17 8.03 30.6 394 47.1
10/24/17 8.23 30.3 400 46.4
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
12/4/06 NM NM NM 262
1/3/07 7.65 28.0 869 242
5/14/07 7.70 28.7 592 113
7/10/07 7.66 28.8 584 94
1/23/08 7.73 27.6 492 100
4/18/08 7.61 29.6 474 102
7/25/08 7.52 28.4 561 104
ESP-1 623102 10/30/08 7.55 26.9 576 121
1/29/09 7.44 25.2 491 113
4/16/09 7.72 25.4 541 130
11/10/09 7.45 26.8 649 173
4/28/10 7.49 28.7 639 204
10/15/10 7.49 27.7 953 291
5/3/11 7.51 28.1 1060 359
12/13/11 7.49 26.1 1046 387.52
6/19/12 7.43 30.4 1221 395.72
12/4/06 NM NM NM 29.6
1/3/07 7.82 28.4 377 31.3
5/14/07 7.86 27.8 368 28.4
7/10/07 7.73 28.9 380 28.6
1/23/08 7.85 25.8 366 30
4/18/08 7.80 27.3 325 27.6
7/25/08 7.65 28.6 361 26.8
10/30/08 7.22 275 374 30.1
10/30/08 DUP 7.22 27.5 374 30
1/29/09 6.38 25.4 317 27.8
4/16/09 7.55 24.0 307 28.2
11/10/09 7.58 27.0 343 28.9
4/28/10 7.67 27.9 324 28.7
10/15/10 7.78 27.6 355 27.9
10/15/10 DUP 7.78 27.6 355 27.8
5/3/11 7.72 27.8 361 28.1
ESP-2 623103 5/3/11 DUP 7.72 27.8 361 28.1
11/22/11 7.84 26.0 350 26.65
6/19/12 7.65 31.7 387 27.75
11/21/12 7.55 28.8 333 26.79
5/20/13 7.70 28.2 350 27.86
11/5/13 7.72 27.9 245 26.9
4/28/14 7.91 27.5 291 28.3
10/1/14 7.96 28.3 327 26.8
5/12/15 7.89 27.5 274 29.1
10/21/15 7.84 27.4 321 30.2
2/9/16 7.84 26.7 427 30.9
6/7/16 7.84 27.7 282 32.7
9/7/16 8.03 26.8 402.3 31.9
10/4/16 7.99 29.1 406.3 30.4
1/18/17 7.93 27.4 397.6 31.0
5/22/17 7.98 29.2 408.5 32.6
8/7/17 7.98 28.6 374 30.5
10/17/17 8.08 29.3 404 30.6
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
12/4/06 NM NM NM 36.2
1/3/07 7.83 27.8 393 37.5
5/14/07 7.78 28.8 374 36.6
5/14/07 7.78 28.8 374 36.6
7/10/07 7.84 29.2 378 36.6
1/23/08 7.99 26.1 373 30
4/18/08 7.82 27.8 322 35.7
7/25/08 7.70 28.2 358 34
10/30/08 7.58 27.8 375 36.8
1/29/09 7.73 23.9 327 35.2
4/16/09 7.62 26.1 327 35.3
11/12/09 7.71 27.0 354 39.5
4/28/10 7.77 25.8 326 35.8
10/15/10 7.76 275 356 35.2
5/3/11 7.82 27.2 362 35.1
11/22/11 7.95 27.6 337 34.18
ESP-3 623104 6/19/12 7.87 30.6 390 34.98
11/21/12 7.59 28.4 327 35.4
5/22/13 7.71 26.7 368 35.87
11/5/13 7.76 27.2 242 35.6
4/28/14 7.90 27.7 287 35.9
10/1/14 7.99 28.2 324 33.6
5/12/15 7.90 27.8 269 36.4
10/21/15 7.94 28.4 312 36.9
2/9/16 7.84 27.8 396 38.2
6/7/16 7.85 27.9 270 38.3
9/7/16 8.08 27.5 393.1 38.0
9/7/16 DUP 8.08 275 393.1 37.8
10/4/16 7.99 28.7 395.7 36.7
1/18/17 7.79 27.8 406.1 35.3
1/18/17 DUP 7.79 27.8 406.1 36.0
5/22/17 7.90 28.4 398.5 37.4
8/7/17 7.84 28.4 365 36.4
10/17/17 8.08 28.9 392 36.7
3/20/07 7.67 26.7 1187 393
6/4/07 7.45 28.4 733 385
7/24/07 7.34 28.4 918 410
7/24/07 7.34 28.4 918 420
1/23/08 7.83 24.4 787 520
4/18/08 7.71 27.2 821 462
7/25/08 7.52 28.6 1096 420
10/30/08 7.23 25.9 962 489
1/29/09 7.52 24.7 950 522
4/16/09 7.30 25.4 873 521
10/23/09 7.41 27.8 954 485
4/28/10 7.37 26.7 936 558
4/28/10 DUP 7.37 26.7 936 520
ESP-4 623105 10/15/10 7.41 27.9 1356 539
5/3/11 7.54 27.1 1465 595
11/12/12 7.60 26.3 1337 618.5
5/20/13 7.46 28.5 1173 581.6
11/5/13 7.47 26.8 843 585
4/28/14 7.70 25.8 814 352
10/1/14 7.69 26.5 993 397
5/12/15 7.69 26.8 766 423
10/19/15 7.63 27.3 972 420
10/19/15 DUP 7.63 27.3 972 420
6/7/16 7.55 26.9 757 385
10/4/16 7.86 27.0 1205 368
10/4/16 DUP 7.86 27.0 1205 362
5/22/17 7.56 27.7 1190 342
10/17/17 7.82 28.8 1124 341
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Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved

(uS/cm) (mg/L)
2/4/14 7.63 23.2 3230 1780
2/4/14 DUP 7.63 23.2 3230 1750
4/15/14 7.61 25.6 1871 1760
7/9/14 7.08 26.4 3080 1850
11/11/14 7.44 25.5 3170 1790
1/12/15 7.57 24.6 3150 1770
1/12/15 DUP 7.57 24.6 3150 1760
FFS-1 221662 7/15/15 7.64 27.2 2980 1770
11/3/15 7.41 24.6 1560 1750
11/3/15 DUP 7.41 24.6 1560 1690
1/5/16 6.73 235 1854 1850
5/9/16 7.43 25.7 1310 1860
5/9/16 DUP 7.43 25.7 1310 1880
8/18/16 6.91 25.6 3641 1820
4/17/17 7.76 25.4 3339 1790
2/4/14 7.61 24.4 3120 1730
4/15/14 7.46 27.0 1788 1710
4/15/14 DUP 7.46 27.0 1788 1730
7/9/14 6.97 27.4 2920 1840
7/9/14 DUP 6.97 27.4 2920 1820
11/11/14 7.22 26.4 3100 1800
1/12/15 7.48 26.3 3050 1760
FFS-2 221663 4/2/15 7.49 26.5 1570 1800
4/2/15 DUP 7.49 26.5 1570 1800
7/15/15 6.45 28.2 2900 1850
11/3/15 7.35 25.4 1526 1760
1/5/16 6.88 24.0 1729 1900
5/16/16 7.36 275 1490 1920
8/18/16 7.23 27.1 3583 1940
4/17/17 7.61 26.8 3349 1820
2/4/14 7.37 29.5 2630 1450
4/15/14 7.41 31.1 1559 1440
7/9/14 6.98 32.0 2580 1560
11/11/14 7.16 30.3 2670 1570
1/12/15 7.43 29.6 1840 1500
FES-3 221664 4/2/15 7.38 29.3 1433 1490
7/15/15 6.93 31.6 2550 1560
11/3/15 7.49 29.1 1511 1480
1/5/16 7.03 28.6 1604 1590
5/16/16 7.43 31.4 1461 1580
8/22/16 7.40 31.9 3027 1580
4/17/17 7.64 32.4 2831 1490
2/4/14 7.59 29.1 1857 1100
4/15/14 7.64 31.4 1347 1140
7/9/14 7.09 32.6 2190 1260
11/11/14 7.21 30.6 1821 1310
1/12/15 7.52 30.3 1603 1230
FES-4 221665 4/2/15 7.58 30.0 1317 1230
11/3/15 7.57 30.1 1439 1240
1/5/16 7.13 30.0 1499 1320
1/5/16 DUP 7.13 30.0 1499 1330
5/16/16 7.50 31.9 1360 1380
8/22/16 7.49 32.9 2666 1380
4/17/17 7.70 32.9 2570 1310
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved

(uS/cm) (mg/L)
2/4/14 7.36 275 2580 1360
4/15/14 7.56 28.8 1528 1360
7/9/14 6.93 30.0 2460 1400
11/11/14 7.13 29.0 2570 1410
11/11/14 DUP 7.13 29.0 2570 1320
1/12/15 7.48 28.5 1776 1360
FES-5 291666 4/2/15 7.40 28.0 1410 1390
7/15/15 6.47 30.5 2460 1430
11/3/15 7.41 28.2 1541 1400
1/6/16 7.12 25.6 1555 1550
5/16/16 7.46 29.3 1380 1470
8/22/16 7.36 30.5 3052 1440
8/22/16 DUP 7.36 30.5 3052 1520
4/17/17 7.57 30.3 2900 1500
2/4/14 7.41 27.4 2250 1260
4/15/14 7.53 29.2 1378 1130
7/9/14 6.94 29.9 2220 1210
11/11/14 7.10 28.4 1833 1170
1/12/15 7.52 29.2 1609 1180
1/12/15 DUP 7.52 29.2 1609 1190
FES-6 291667 4/2/15 7.47 27.2 1323 1210
7/15/15 7.11 31.5 2190 1220
7/15/15 DUP 7.11 315 2190 1260
11/4/15 7.16 26.6 1407 1200
1/6/16 7.18 26.8 1540 1270
5/16/16 7.53 29.4 1367 1270
8/22/16 7.36 30.2 2655 1250
4/17/17 7.44 27.1 1367 1590
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Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
8/6/06 NM NM NM 41.2
1/9/07 8.00 25.8 424 40.9
4/10/07 7.69 27.2 421 43.2
7/11/07 7.64 26.8 447 415
1/7/08 7.49 25.7 422 45.7
4/16/08 7.29 25.8 399 441
7/7/08 7.14 26.1 466 45.2
10/9/08 7.25 26.6 414 39
2/4/09 7.50 26.4 338 42.3
4/22/09 7.05 27.8 380 40.6
7/29/09 7.17 24.6 606 44.3
11/4/09 7.45 25.1 415 45.1
1/27/10 7.54 24.5 411 47.0
4/1/10 7.49 24.6 420 48.5
7/28/10 7.20 28.1 348 39.4
10/14/10 7.29 26.4 411 38.4
1/20/11 7.04 23.0 408 40.0
4/28/11 7.30 275 421 42.9
7/20/11 6.88 27.1 429 39.6
12/7/11 7.68 25.4 416 39.31
3/14/12 7.61 26.0 406 35.56
6/7/12 7.21 26.9 420 37.87
GV-01-GVDWID 603428 8/29/12 7.38 27.6 409 36.15
11/15/12 7.27 23.9 450 33.95
1/29/13 7.34 24.9 373 38.61
5/16/13 7.64 26.8 398 38.80
7/11/13 7.79 26.4 367 42.60
7/11/13 DUP 7.79 26.4 367 42.50
10/16/13 6.72 26.0 388 33.0
1/10/14 7.31 24.2 486 34.2
1/10/14 DUP 7.31 24.2 486 34.2
4/15/14 7.95 25.2 325 35.5
7/21/14 7.42 27.3 498 31.9
1/12/15 7.74 25.1 325 33.7
4/15/15 7.56 27.2 347 37.6
7/22/15 7.65 26.5 446 41.8
10/21/15 7.22 25.8 345 34.5
10/21/15 DUP 7.22 25.8 345 33.7
1/19/16 7.98 24.8 435 33.7
4/20/16 7.45 26.7 368 40.9
8/24/16 7.94 27.6 515 34.1
11/3/16 7.98 25.3 456 36.8
1/19/17 7.87 24.4 444 4 33.3
5/31/17 7.79 26.5 482 30.1
7/13/17 7.93 26.0 427 27.0
10/25/17 8.02 26.2 401 27.2
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APPENDIX A
Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
8/6/06 NM NM NM 48.6
10/4/06 NM NM NM 95.3
1/9/07 7.68 23.6 626 103
4/10/07 7.60 241 479 106
7/11/07 7.50 24.0 649 98
1/7/08 7.32 23.3 611 98
4/16/08 7.28 23.7 553 97
7/7/08 7.12 23.8 642 93.2
10/9/08 7.18 24.2 599 93.5
2/4/09 7.36 23.9 489 98.8
4/22/09 6.67 26.5 485 79.5
7/29/09 7.02 26.4 427 91.6
11/4/09 7.25 24.3 547 93.2
1/27/10 7.47 22.0 547 94.9
1/27/10 DUP 7.47 22.0 547 94.5
4/1/10 7.33 22.9 555 99.5
7/28/10 7.23 24.6 650 83
10/14/10 7.36 245 629 90.7
1/20/11 7.37 23.1 611 92.7
4/28/11 7.43 245 612 87.3
7/20/11 7.35 24.0 624 87.2
12/7/11 7.53 21.8 578 77.88
3/14/12 7.37 23.8 566 77.35
GV-02-GVDWID 603429 6/7/12 7.14 24.0 559 71.78
8/29/12 7.49 26.3 495 62.98
8/29/12 DUP 7.49 26.3 495 63.26
11/15/12 7.55 23.4 543 63.97
1/29/13 7.35 22.7 457 61.02
1/29/13 DUP 7.35 22.7 457 61.23
5/16/13 7.54 24.4 482 63.14
7/11/13 7.72 24.4 423 64.20
10/16/13 6.67 235 469 53.3
1/10/14 7.37 22.1 553 55.3
4/15/14 7.92 235 343 45.7
7/21/14 7.31 24.8 544 42.1
10/14/14 7.73 235 449 48.5
1/12/15 7.56 22.7 387 46.4
4/15/15 7.18 23.9 419 58.7
7/22/15 7.86 24.9 484 49.8
10/21/15 7.70 24.0 406 52.4
4/20/16 7.10 24.3 428 52.8
11/3/16 8.00 24.2 503 44.3
11/3/16 DUP 8.00 24.2 503 44.3
1/19/17 7.90 22.7 496 43.6
5/15/17 7.64 24.3 462 37.6
7/13/17 8.00 24.1 480 37.7
10/25/17 8.00 24.4 455 37.7
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APPENDIX A
Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
10/4/06 NM NM NM 5.9
1/9/07 7.90 26.7 358 5.7
4/10/07 7.48 26.8 367 6.6
7/11/07 7.59 27.1 389 6.9
1/7/08 7.00 26.6 342 8
4/16/08 7.27 26.4 331 2
7/7/08 7.18 27.2 382 <0.5
10/9/08 7.44 26.7 352 5.4
2/4/09 7.56 27.3 290 6.2
GV-SI-GVDWID 208825 4/22/09 6.95 28.0 330 5.6
4/1/10 7.55 26.1 339 6.9
4/28/11 7.57 27.1 364 6.0
6/20/12 7.33 28.5 367 8.46
5/16/13 7.55 26.6 359 6.10
4/14/14 7.92 25.8 290 5.89
4/15/15 7.18 27.0 321 8.35
4/20/16 7.02 26.4 374 8.40
4/20/16 DUP 7.02 26.4 374 8.31
5/15/17 7.76 27.6 418.1 7.52
2/6/07 7.28 23.0 683 107
4/16/07 7.26 23.3 655 105
7/9/07 7.57 32.8 622 80.1
1/7/08 7.18 21.0 610 99
4/15/08 7.34 24.8 629 106
7/7/08 6.93 23.9 727 112
10/7/08 7.31 27.8 588 92.3
2/4/09 7.33 23.7 554 120
2/4/09 DUP 7.33 23.7 554 119
HAVEN GOLE 515867 4/21/09 7.40 23.6 306 109
4/22/10 6.85 20.8 726 109
4/21/11 7.10 20.4 588 95
5/29/12 6.41 279.0 633 88.05
5/7/13 7.46 235 537 105.13
4/22/14 6.99 245 571 97.40
5/13/15 7.25 23.9 429 112
6/8/16 7.31 24.2 456 99.5
6/8/16 DUP 7.31 24.2 456 101.0
5/11/17 7.73 23.7 583 91.6
5/11/17 DUP 7.73 23.7 583 87.7
4/16/07 7.17 28.8 878 533
7/11/07 7.13 31.3 1013 550
1/8/08 7.46 24.6 1164 520
4/14/08 7.29 29.5 836 490
1-10 608525 7/21/08 7.19 30.9 1036 480
10/28/08 7.18 29.7 1034 526
1/20/09 7.13 27.6 1040 544
5/12/09 7.15 28.0 997 495
4/30/14 7.52 27.0 1072 629
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Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
11/15/06 NM NM NM 490
1/10/07 6.97 25.1 1033 520
4/9/07 7.24 26 918 480
7/16/07 6.86 32.7 884 510
1/16/08 7.38 28.5 959 610
5/7/08 6.87 29.8 847 610
7/23/08 6.57 29.5 1228 670
10/24/08 7.01 30.9 1201 700
1/27/09 6.61 23.6 1134 660
4/20/09 7.01 29.0 1092 670
IW-1 623129 4/12/10 6.79 29.6 1148 940
5/11/11 7.02 27.1 2110 1050
5/21/12 6.71 32.0 1689 900
4/15/13 7.25 27.4 1676 980
4/14/14 7.44 28.2 1120 896
4/1/15 7.55 28.7 1302 1140
5/17/16 7.46 28.2 1330 1430
8/23/16 7.54 29.2 2735 1290
10/4/16 7.64 28.6 2805 1270
4/19/17 7.77 29.4 2821 1450
4/19/17 DUP 7.77 29.4 2821 1440
11/15/06 NM NM NM 100
1/10/07 6.91 23.8 528 110
IW-2 623130 4/3/07 7.08 25.3 492 90
7/16/07 7.18 32.2 506 90
1/16/08 7.76 28.1 470 70
4/22/08 6.99 30.5 382 80
7/23/08 6.88 30.3 474 60
10/24/08 7.43 30.3 473 60
1/27/09 7.02 25 420 53
4/20/09 6.85 28.0 405 54
4/12/10 7.04 NM 28.9 77
5/11/11 7.12 26.7 541 87
IW-2A 216464 5/11/11 DUP 7.12 26.7 541 88
5/21/12 6.89 31.1 638 121
4/15/13 7.01 27.0 550 123
4/14/14 7.64 27.7 430 116
4/1/15 7.94 27.8 536 150
5/17/16 7.67 28.1 574 257
8/23/16 7.92 29.6 994 270
10/4/16 7.87 28.3 1016 269
11/15/06 NM NM NM 1590
4/3/07 7.29 25.1 1374 1540
7/16/07 6.85 29.8 1184 1500
1/16/08 7.20 27.4 1280 1490
4/22/08 7.03 29.3 1224 1420
7/23/08 6.62 29.3 1789 1460
10/27/08 6.97 28.7 1679 1450
1/27/09 6.82 23.1 1520 1550
IW-3A 201732 1/27/09 DUP 6.82 23.1 1520 1310
4/20/09 6.69 27.2 1448 1400
4/12/10 6.55 275 1380 1500
5/11/11 6.75 25.6 2260 1650
6/20/12 6.51 275.0 3170 1700
5/14/13 7.01 27.7 2660 1600
4/14/14 7.34 25.9 1757 1720
4/1/15 7.55 26.2 1619 1820
4/19/17 7.79 27.2 3450 1900
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved

(uS/cm) (mg/L)
1/18/07 6.81 22.4 2210 1610
1/18/07 6.81 22.4 2210 1590
4/11/07 6.6 28.2 1252 1600
7/18/07 6.61 29.1 1462 1450
1/16/08 7.00 252 1326 1590
4/22/08 6.59 28.6 1264 1540
7/23/08 6.70 31.0 1899 1640
10/24/08 6.92 27.9 1924 1630
IW-4 623132 1/27/09 6.58 23.9 1718 1460
4/20/09 6.79 25.6 1604 1400
4/12/10 6.49 26.8 1483 1600
5/11/11 6.57 25.8 3070 1700
5/21/12 6.57 27.5 2650 1500
4/15/13 6.93 24.2 2750 1800
4/14/14 7.01 24.3 1903 1690
5/17/16 7.40 25.1 1744 1750
8/22/16 7.29 27.7 3593 1830
10/4/16 7.69 26.3 3542 1770
1/16/07 7.34 23.1 1511 1710
7/18/07 6.82 27.0 1716 1610
1/16/08 7.11 24.1 1380 1690
4/21/08 6.64 275 1326 1550
W-5 623133 7/23/08 6.76 30.1 1370 1730
10/27/08 6.57 26.8 1886 1720
1/27/09 6.44 195 1560 1630
4/20/09 6.73 24.7 1635 1600
4/12/10 6.59 25.7 1476 1800
4/12/10 DUP 6.59 25.7 1476 1700
4/20/11 6.78 22.2 3210 1740
5/22/12 6.68 26.6 2880 1600
IW-5A 219131 4/15/13 6.84 24.2 2910 1760
4/15/13 DUP 6.84 24.2 2910 1740
4/14/14 6.96 24.5 3120 1750
11/15/06 NM NM NM 1760
1/16/07 7.25 22.5 1562 1800
4/9/07 6.69 26 1627 1830
7/25/07 6.67 24.5 1609 1930
1/16/08 7.21 23.1 1489 1910
1/16/08 DUP 7.21 23.1 1489 1800
4/21/08 7.30 25.4 1309 1920
IW-6A 545565 7/17/08 6.84 27.1 1510 1850
10/24/08 6.61 25.5 1999 1930
1/26/09 6.58 21.9 1959 1600
4/20/09 6.78 25.6 1710 1700
4/12/10 6.99 34.2 1437 1800
5/11/11 6.82 23.4 3390 1900
5/22/12 6.61 27.3 2950 1800
4/15/13 6.86 23.9 3030 1840
4/14/14 6.99 23.4 3270 1890
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved

(uS/cm) (mg/L)
4/3/07 7.11 24.1 1523 1760
7/18/07 6.82 29.5 1328 1870
1/16/08 7.30 24.3 1386 1900
4/22/08 6.86 275 1301 1700
7/23/08 6.78 275 1440 1870
10/24/08 6.85 27.4 1976 1890
1/27/09 6.38 20.4 1816 1630
4/20/09 6.75 25.4 1620 1700
IW-8 508236 4/12/10 6.52 25.6 1547 1900
5/11/11 6.67 23.9 1965 1900
5/21/12 6.62 28.7 2670 1700
5/14/13 6.96 26.9 2800 1700
4/1/15 7.47 24.8 1687 1800
5/17/16 7.53 24.3 1719 1940
8/23/16 7.61 26.0 3666 1880
10/4/16 7.75 245 3722 1830
4/19/17 7.88 24.7 3538 1970
11/15/06 NM NM NM 1760
1/18/07 7.40 22.6 1690 1670
4/11/07 6.73 25.1 1424 1750
7/18/07 6.78 29.4 1547 1810
1/16/08 7.01 26.1 1359 1700
4/22/08 6.86 28.5 1328 1670
7/23/08 6.88 28.8 1420 1730
10/24/08 6.88 28.6 1981 1720
IW-9 508238 10/24/08 DUP 6.88 28.6 1981 1720
1/27/09 6.69 21.7 1774 1500
4/20/09 6.79 26.9 1585 1600
4/12/10 6.95 29.2 1579 1800
4/12/10 DUP 6.95 29.2 1579 1800
5/26/11 6.95 26.2 3850 1810
5/21/12 6.58 29.2 2680 1700
4/15/13 6.90 25.6 2880 1730
4/14/14 7.20 25.3 1882 1780
11/15/06 NM NM NM 1650
1/16/07 7.38 23.7 1303 1670
4/3/07 7.11 26.7 1520 1750
7/18/07 6.78 28.3 1734 1770
1/16/08 7.91 24.0 537 1800
4/21/08 6.68 27.2 1338 1470
7/23/08 6.90 28.4 1460 1740
10/24/08 6.77 27.0 1969 1730
1/27/09 6.64 20.7 1560 1490
W-10 508237 4/20/09 6.80 24.8 1607 1600
4/12/10 6.61 26.5 1431 1700
5/11/11 6.67 24.3 3310 1800
5/22/12 6.78 26.9 2890 1700
4/15/13 6.85 23.6 2980 1740
4/14/14 6.94 23.4 3320 1820
4/1/15 7.33 23.1 1894 1870
8/22/16 7.18 24.8 3769 2010
8/22/16 DUP 7.18 24.8 3769 1970
10/3/16 7.42 23.3 3805 1930
4/19/17 7.83 23.3 3532 1970
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved

(uS/cm) (mg/L)
11/21/06 NM NM NM 1600
1/16/07 7.10 21.7 1516 1700
4/9/07 6.76 26.2 1342 1760
7/18/07 6.84 26.8 1788 1770
1/16/08 7.15 22.3 1370 1800
4/21/08 6.53 26 1303 1770
4/21/08 DUP 6.53 26 1303 1850
7/29/08 6.58 24.4 1830 1720
10/24/08 6.89 26.3 1958 2260
1/27/09 6.56 19.1 1540 1600
IW-11 508235 4/20/09 6.64 25.1 1632 1600
4/12/10 6.63 24.6 1492 1700
5/11/11 6.51 25.0 3250 1700
5/22/12 6.76 25.5 2810 1600
4/15/13 6.82 23.7 2890 1730
4/14/14 7.00 22.3 3210 1710
4/1/15 7.31 23.2 1915 1790
8/22/16 7.32 25.0 3660 1820
10/3/16 7.55 24.6 3654 1780
4/18/17 7.61 25.1 3462 1830
4/18/17 DUP 7.61 25.1 3462 1860
1/16/07 6.93 22.3 1444 1620
4/17/07 6.56 25.9 1345 1630
7/25/07 6.55 25.2 1483 1700
1/16/08 6.87 23.4 1428 1700
1/16/08 DUP 6.87 234 1428 1700
4/11/08 6.51 27.4 1426 1580
7/17/08 6.76 28.4 1917 1630
10/24/08 6.81 26.5 1879 1520
1/26/09 6.70 23.7 1792 1440
IW-12 545555 4/20/09 6.63 26.5 1576 1500
4/12/10 6.70 22.8 1579 1500
5/11/11 6.74 25.8 3120 1700
5/22/12 6.66 27.7 2640 1600
5/14/13 6.92 27.2 2540 1500
4/14/14 7.02 24.4 2980 1430
4/1/15 7.39 24.2 1851 1600
5/17/16 7.43 24.7 1920 1930
8/22/16 7.51 27.0 3331 1640
10/3/16 7.67 26.7 3372 1650
4/18/17 7.73 26.7 3205 1680
4/17/07 6.81 25.8 1430 1690
7/25/07 6.61 25.1 1560 1940
7/25/07 6.61 25.1 1560 1780
1/16/08 6.64 24.0 1599 1800
4/11/08 6.61 26.8 1502 1800
7/17/08 6.6 30 1898 1850
10/24/08 6.70 26.1 1999 1930
1/26/09 6.49 23.6 1951 1600
IW-13 545556 4/20/09 6.73 27.2 1697 1700
4/12/10 6.64 24.1 1669 1900
5/11/11 6.70 25.3 3360 1900
6/20/12 6.67 25.9 3450 1900
4/15/13 6.73 24.9 3030 1760
4/14/14 6.99 23.6 3440 1900
4/14/14 DUP 6.99 23.6 3440 1730
4/1/15 7.25 24.3 2910 1860
4/1/15 DUP 7.25 24.3 2910 1930
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:reét;re Conductance Dissolved

(uS/cm) (mg/L)
11/15/06 NM NM NM 1820
1/16/07 6.72 22.4 1484 1790
1/16/07 6.72 22.4 1484 1810
4/16/07 6.63 24.4 1383 1790
7/25/07 6.51 24.7 1462 1910
1/16/08 7.03 23.2 1646 1800
4/11/08 6.49 26.8 1460 1810
7/16/08 6.59 29.9 1901 1870
10/24/08 6.51 26.4 1929 1840
IW-14 545557 1/26/09 6.52 23 1869 1600
4/20/09 6.66 27.1 1612 1700
4/21/10 6.89 24.8 1428 1900
5/11/11 7.54 25.7 3460 1900
5/22/12 6.48 31.8 2620 1800
4/15/13 6.91 24.4 3020 1870
4/14/14 7.01 23.1 3490 1730
4/1/15 7.24 23.7 1947 1930
5/17/16 7.21 24.4 1922 2040
4/18/17 7.74 26.2 3587 1980
11/15/06 NM NM NM 1710
1/16/07 7.04 23.9 1420 1730
4/16/07 6.82 27.4 1314 1740
7/25/07 6.32 26.6 1388 1760
1/16/08 7.07 22.3 1561 1740
4/11/08 6.42 28.3 1395 1670
7/15/08 6.75 31.3 1790 1730
10/24/08 6.6 26.0 1892 1850
1/27/09 6.86 21.8 1935 1630
4/20/09 7.71 28.5 1302 1600
W-15 545558 4/20/09 DUP 7.71 28.5 1302 1700
4/12/10 6.69 25.0 1669 1700
5/11/11 7.54 26.2 3270 1800
5/11/11 DUP 7.54 26.2 3270 1800
5/22/12 6.74 29.4 2850 1800
5/14/13 7.03 27.1 2770 1700
4/14/14 6.98 23.9 3240 1800
4/1/15 6.89 24.7 1927 1860
5/17/16 7.09 25.3 1830 2010
8/22/16 7.47 27.7 3735 1950
10/3/16 7.73 26.1 3781 1880
4/18/17 7.66 27.5 3429 1940
11/15/06 NM NM NM 1730
1/16/07 7.18 23.8 1415 1730
4/17/07 6.86 26.8 1320 1770
4/17/07 6.86 26.8 1320 1790
7/25/07 6.63 26.5 1368 1800
W-16 545559 1/16/08 7.07 23.3 1561 1740
4/11/08 6.64 26.4 1404 1770
7/15/08 6.52 31.2 1778 1840
10/24/08 6.35 25.7 1879 1850
1/26/09 6.44 23.9 1773 1620
4/20/09 6.69 27.1 1347 1700
4/12/10 6.79 25.6 1652 1800
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved

(uS/cm) (mg/L)
11/15/06 NM NM NM 1570
1/16/07 6.79 21.8 1402 1600
4/16/07 6.90 26.3 1303 1670
7/25/07 6.61 27.2 1348 1730
1/16/08 6.74 16.5 1485 1720
IW-17 545560 4/11/08 6.49 28.5 1398 1730
7/15/08 6.63 317 1853 1770
10/24/08 6.70 27.0 1864 1720
1/26/09 6.41 24.1 1828 1480
4/20/09 6.77 30.1 1332 1600
4/12/10 6.63 26.5 1604 1700
11/21/06 NM NM NM 1610
1/18/07 7.26 15.4 1460 1660
4/16/07 6.80 24.9 1161 1610
7/25/07 6.45 28.1 1293 1760
1/14/08 6.39 21.9 1899 1700
IW-18 545561 4/11/08 6.61 27.5 1388 1540
7/15/08 6.71 30.2 1847 1710
10/24/08 6.34 27.1 1883 1680
1/26/09 6.39 24.7 1779 1460
4/20/09 6.77 29.9 1337 1700
4/29/10 6.63 23.7 1455 1600
11/21/06 NM NM NM 1570
1/11/07 7.19 25.1 1802 1630
4/16/07 6.69 26.7 1296 1630
7/25/07 6.91 26.3 1310 1650
1/10/08 6.39 22.4 1881 1800
1/10/08 DUP 6.39 224 1881 1800
4/11/08 6.62 26.3 1409 1680
7/15/08 6.78 29.4 1807 1670
10/24/08 6.6 28.7 1685 1710
1/26/09 6.47 24.3 1852 1370
IW-19 545562 4/20/09 6.82 27.9 1366 1600
4/12/10 6.62 26.4 1570 1600
5/11/11 6.68 26.6 3200 1700
5/22/12 6.56 30.7 2730 1300
5/14/13 6.85 28.7 2690 1600
4/14/14 7.01 245 3170 1780
4/1/15 7.43 23.6 1945 1910
5/17/16 7.29 25.6 1866 1980
10/3/16 7.67 26.0 3666 1790
10/3/16 DUP 7.67 26.0 3666 1800
4/18/17 7.53 26.9 3467 1890
11/21/06 NM NM NM 1550
1/11/07 7.23 26.4 2360 1630
4/9/07 7.07 27.2 1260 1500
7/24/07 6.69 30.8 1822 1580
1/9/08 6.72 26.4 1710 1700
4/11/08 6.74 27.3 1400 1560
7/15/08 6.6 29.4 1650 1640
10/24/08 6.81 28.6 1779 1600
IW-20 545563 1/26/09 6.48 24.1 1837 1450
4/20/09 6.76 30.0 1375 1500
4/29/10 6.62 24.2 1417 1600
5/11/11 7.07 26.3 3080 1600
6/20/12 6.67 28.2 3080 1600
6/17/13 7.21 31.1 1785 1900
6/17/13 DUP 7.21 31.1 1785 1800
4/14/14 7.04 26.2 3220 1690
4/1/15 7.07 26.2 1977 1700
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved

(uS/cm) (mg/L)
11/21/06 NM NM NM 1580
1/11/07 7.15 27.8 1848 1620
4/17/07 6.85 29.4 1424 1650
7124107 6.68 30.6 1828 1630
1/9/08 6.33 254 1975 1800
4/11/08 6.85 24.6 1375 1610
4/11/08 DUP 6.85 24.6 1375 1610
7/29/08 6.49 29 1780 1670
10/24/08 6.91 29.7 1833 1640
W-21 545564 1/26/09 6.59 25.7 1410 1390
4/20/09 6.83 30.7 1422 1600
4/12/10 6.72 28.1 1621 1700
5/11/11 6.77 29.6 3140 1700
6/20/12 6.65 29.2 3130 1700
4/15/13 6.94 28.8 2840 1690
4/14/14 7.18 28.2 3170 1720
5/17/16 7.11 28.2 1887 1990
5/17/16 DUP 7.11 28.2 1887 1990
8/22/16 7.26 29.6 3520 1790
10/3/16 7.55 29.7 3446 1700
11/21/06 NM NM NM 1710
1/23/07 6.90 22.1 1253 1660
4/9/07 7.09 26 1325 1740
7/18/07 6.99 28.1 1683 1790
1/16/08 7.19 23.1 1378 1700
4/21/08 6.53 28.7 1362 1760
4/21/08 DUP 6.53 28.7 1362 1410
7/23/08 6.86 28.9 1370 1760
10/24/08 6.89 26.4 1929 1720
1/27/09 6.58 19.9 1570 1610
IW-22 200554 4/20/09 6.77 25.5 1635 1700
4/12/10 6.59 25.4 1472 1800
5/11/11 6.75 24.5 3290 1800
5/22/12 6.72 26.6 2870 1600
4/15/13 7.19 22.5 2990 1810
4/14/14 7.05 225 3240 1620
4/1/15 7.36 23.7 1874 1770
5/17/16 7.41 24.3 1915 1930
9/6/16 7.02 24.5 3595 1850
10/3/16 7.52 24.6 3751 1730
4/18/17 7.64 25.6 3534 1890
11/21/06 NM NM NM 1540
1/23/07 6.6 22.8 1249 1640
4/11/07 6.88 26.7 1528 1670
7/25/07 6.49 24.7 1541 1670
1/16/08 7.17 24.3 1303 1680
4/21/08 6.71 28.6 1314 1710
7/23/08 6.84 275 1420 1730
W-23 200555 10/24/08 6.81 27.9 1966 1780
1/27/09 6.52 19.9 1963 1650
4/20/09 6.82 25.4 1607 1700
4/12/10 6.81 26.6 1491 1700
5/11/11 6.83 24.6 3280 1800
5/22/12 6.72 28.9 2700 1600
4/15/13 6.79 24.0 2930 1800
4/14/14 6.95 23.9 3180 1800
4/1/15 7.35 23.7 1838 1890
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Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl’\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
7/18/07 6.78 29.0 1739 1790
1/16/08 7.06 24.2 1387 1700
4/22/08 6.68 28.7 1141 1650
4/22/08 DUP 6.68 28.7 1141 1750
7/23/08 6.68 30.7 1420 1730
10/24/08 6.71 28.1 1058 1640
1/27/09 6.43 21.3 1510 1560
4/20/09 6.79 25.6 1604 1600
4/20/09 DUP 6.79 25.6 1604 1500
W-24 200556 4/12/10 6.70 27.1 1450 1600
5/11/11 6.76 24.6 3260 1700
5/22/12 6.47 27.3 2800 1700
4/15/13 6.83 24.4 2800 1900
4/14/14 7.06 25.0 1958 1710
4/14/14 DUP 7.06 25.0 1958 1760
4/1/15 7.50 241 1732 1760
5/17/16 7.44 24.1 1814 1920
8/22/16 7.40 25.9 3672 1770
10/3/16 7.63 26.1 3684 1760
4/19/17 7.85 24.7 3475 1910
4/15/13 7.01 27.6 932 390
4/14/14 7.56 27.9 688 348
IW-25 219596 5/17/16 7.39 28.1 1740 1220
5/17/16 DUP 7.39 28.1 1740 1180
10/4/16 7.60 27.9 2927 1300
4/19/17 7.80 29.3 2638 1320
4/15/13 7.00 25.6 2620 1700
4/1/15 7.53 27.3 1683 1630
IW-26 219143 5/17/16 7.57 26.2 1720 1750
8/22/16 7.46 27.9 3308 1670
10/4/16 7.61 29.9 3243 1440
4/19/17 7.85 22.0 3345 1780
4/14/14 7.16 22.4 3210 1760
4/1/15 7.41 25.6 1683 1670
4/1/15 DUP 7.41 25.6 1683 1710
IW-27 219136 5/17/16 7.46 25.3 1740 1930
8/22/16 7.33 26.2 3593 1820
10/3/16 7.45 25.6 3624 1790
4/19/17 7.75 25.4 3363 1810
4/15/13 7.03 24.2 2930 1720
4/14/14 7.08 25.0 3230 1740
4/1/15 7.48 25.8 1807 1730
IW-28 219137 5/17/16 7.33 25.3 1829 1840
8/22/16 7.43 26.9 3582 1780
10/3/16 7.53 26.0 3583 1740
4/19/17 7.73 25.9 3398 1860
5/12/14 NM NM NM 1680
IW-29 229865 4/1/15 7.28 26.5 1758 1750
10/3/16 7.53 26.4 3459 1630
4/19/17 7.80 26.1 3254 1750

—

=2\

ASSOCIATES

Page 19 of 42



CLEAR —/ =
.-/\D

CREEK —O

ASSOCIATES

APPENDIX A
Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
12/6/06 7.50 25.5 380 NA
12/6/06 7.60 NM 380 NA
4/16/07 7.87 23.1 424 <0.5
7/11/07 7.67 28.2 415 16.5
1/9/08 7.68 23.7 458 50
4/15/08 6.85 28 362 28.7
7/25/08 7.62 27 398 24.5
10/28/08 7.67 27.8 406 26.3
10/28/08 DUP 7.67 27.8 406 26.2
1/20/09 7.49 25.2 397 36.8
5/12/09 7.62 26.8 387 29.6
11/5/09 7.61 26.6 382 31.4
5/28/10 7.63 26.9 448 45.1
10/21/10 7.64 25.5 435 46.9
M-8 087390 6/15/11 7.57 26.1 501 59.3
11/17/11 7.88 23.6 522 84.577
6/29/12 7.73 27.9 417 24
10/29/12 7.62 25.7 419 16.45
4/17/13 7.74 27.1 567 140.61
5/21/13 7.78 27.0 374 28.85
10/29/13 7.61 25.6 258 18.3
4/22/14 7.85 23.4 351 20.2
11/4/14 7.85 25.4 445 19.6
4/6/15 7.96 27.7 293 20.6
8/25/16 7.81 26.4 439 36.4
10/27/16 8.12 26.8 453 35.0
1/17/17 8.22 25.1 417 29.8
5/8/17 8.04 26.8 571 32.4
7/10/17 8.02 27.4 449 34.0
10/2/17 8.08 26.9 537 40.3
1/17/07 7.50° 26.0 460 NA
7/11/07 7.72 27.0 334 NA
1/8/08 6.51 25.7 533 80
1/8/08 7.67 26.7 480.7 65
4/14/08 7.74 27.8 422 67.2
7/21/08 7.52 29.5 485 68.7
10/28/08 7.66 30.3 503 74.8
1/20/09 7.64 24.1 470 81.6
5/13/09 7.54 27.3 487 80.2
7/14/09 7.60 27.0 420 81.7
6/16/10 7.63 26.6 511 77
6/2/11 7.59 27.1 525 75
M-9 501652 6/27/12 7.26 27.4 581 81
5/1/13 7.81 26.5 461 66.05
4/22/14 7.82 26.2 550 106.00
1/20/15 7.92 25.8 490 74.00
4/6/15 7.83 25.3 346 57.8
2/9/16 7.73 25.7 374 39.8
2/9/16 DUP 7.73 25.7 374 39.1
4/25/16 7.80 25.2 374 49.0
8/24/16 8.64 25.3 253 10.6
1/11/17 8.38 23.2 234 3.0
5/8/17 8.38 24.5 198.3 <1
7/10/17 8.30 27.9 231 <0.5
10/2/17 8.20 27.0 279 <0.4
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Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
7/19/06 NM NM NM 66
1/16/07 7.90 29.0 440 NA
4/16/07 7.97 28.2 475 72.6
7/12/07 8.05 27.0 322 NA
1/8/08 7.91 24.8 537 73
4/15/08 7.99 27.6 428 81
7/21/08 7.69 31 489 89.8
10/28/08 8.08 28.1 521 97.1
1/20/09 7.91 29 467 95
5/12/09 7.77 26.9 487 97
7/14/09 7.20 25.0 420 96
11/5/09 7.13 30.5 479 110
11/5/09 DUP 7.13 30.5 479 107
5/28/10 7.83 30.1 497 121
10/21/10 7.76 27.1 585 139
M-10 501653 5/10/11 7.86 28.9 641 149
11/16/11 8.04 27.6 612 162
6/25/12 7.61 29.8 162 162
10/29/12 7.88 27.0 645 158
4/17/13 7.90 28.9 618 170.32
10/29/13 7.94 27.3 431 164
4/22/14 8.16 25.4 585 165
11/4/14 8.34 25.2 472 114
1/19/15 8.48 25.9 611 151
1/19/15 DUP 8.48 25.9 611 157
4/6/15 8.14 28.6 560 166
12/5/16 8.57 27.9 723 176
1/17/17 8.70 27.4 756 202
5/8/17 8.72 26.5 712 174
7/10/17 8.73 28.3 493 135
10/2/17 8.04 26.4 610 154
10/2/17 DUP 8.04 26.4 610 154
3/22/07 7.10 27.0 3500 NA
7/12/07 7.44 27.0 1970 NA
1/9/08 7.15 25.6 1853 1750
1/9/08 7.29 26.3 2878 1500
4/14/08 7.18 27 1277 1550
7/25/08 6.99 27.6 1857 1550
10/28/08 7.03 28.2 1688 1660
1/20/09 6.95 27.1 1506 1760
M-20 906595 5/12/09 6.88 28.0 1501 1580
5/28/10 7.22 28.2 3050 1620
5/9/11 7.29 27.8 2790 1710
6/26/12 7.15 28.3 3050 1722.9
4/23/13 7.50 26.6 2720 1801.6
4/22/14 9.25 26.2 2590 1460
4/22/14 DUP 9.25 26.2 2590 1440
4/27/15 7.58 27.9 2770 1720
4/26/16 7.67 28.0 2600 1750
5/8/17 8.88 26.7 2892 1470
2/4/14 7.57 25.4 3080 1620
4/15/14 7.55 27.2 1797 1680
7/9/14 6.97 28.2 2850 1750
11/11/14 7.10 26.9 2970 1750
1/12/15 7.46 26.1 2960 1660
MC-1 221660 4/2/15 7.45 26.9 1513 1710
7/15/15 6.51 29.1 2890 1810
11/3/15 7.53 25.8 1587 1670
1/5/16 7.09 25.1 1724 1730
5/16/16 7.40 27.7 1584 1680
8/22/16 7.38 27.8 3357 1700
4/17/17 7.72 27.7 3156 1680
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Specific Sulfate,

Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:reét;re Conductance Dissolved
(uS/cm) (mg/L)
2/4/14 7.61 25.4 2630 1330
4/15/14 7.45 27.3 1546 1320
7/9/14 6.93 28.6 2410 1360
11/11/14 7.13 275 1922 1260
1/12/15 7.59 26.8 1697 1200
4/2/15 7.49 26.5 1368 1200
MC-2 221761 7/15/15 7.59 29.4 2220 1290
11/3/15 7.53 26.5 1497 1110
11/3/15 DUP 7.53 26.5 1497 1120
1/5/16 7.17 25.7 1515 1190
5/16/16 7.56 28.1 1329 1150
8/22/16 7.51 28.8 2502 1120
4/18/17 7.66 29.4 2301 1010
2/4/14 7.46 24.6 2690 1380
4/15/14 7.68 27.9 1555 1350
7/9/14 6.91 28.7 2480 1510
11/11/14 7.14 27.2 2610 1440
1/12/15 7.61 26.8 1794 1350
4/2/15 7.52 26.7 1338 1390
MC-3 221661 7/15/15 7.44 29.8 2400 1410
11/4/15 7.48 25.0 1507 1370
1/6/16 7.25 245 1590 1420
5/16/16 7.57 27.9 1353 1410
8/22/16 7.45 29.1 2831 1410
4/17/17 7.50 26.5 1461 1370
4/17/17 DUP 7.50 26.5 1461 1370
2/4/14 7.11 25.9 2440 1210
4/15/14 7.64 29.2 1437 1160
7/9/14 6.76 29.2 2320 1300
7/9/14 DUP 6.76 29.2 2320 1310
11/11/14 7.06 27.9 1926 1280
1/12/15 7.58 27.9 1665 1220
MC-4 220842 4/2/15 7.45 27.6 1310 1230
7/15/15 7.49 31.0 2280 1220
11/4/15 7.48 26.3 1490 1240
1/6/16 7.23 26.5 1547 1350
5/16/16 7.49 28.4 1330 1340
8/22/16 7.39 29.9 2756 1320
4/17/17 7.46 27.4 1277 1340
11/8/06 NM NM NM 1330
1/9/07 6.70 28.5 1717 1310
4/3/07 6.86 30.2 1267 1360
7/16/07 6.87 31.4 1138 1410
1/3/08 6.41 24.8 1626 1430
4/28/08 6.60 31 973 1460
7/31/08 7.07 325 1827 1550
11/4/08 7.02 26.0 1856 1450
1/2/09 6.54 26.1 1798 1400
MH-10 803636 4/14/09 6.62 28.1 1260 1260
4/26/10 7.05 29.9 1365 1500
4/26/10 DUP 7.05 29.9 1365 1400
5/18/11 7.03 27.4 2900 1600
6/5/12 6.88 29.3 2910 1500
6/10/13 7.17 30.2 1791 1720
4/23/14 7.05 26.8 2910 1540
4/14/15 7.10 28.5 1389 1560
6/8/16 7.04 28.4 1439 1560
5/4/17 7.72 27.4 2722 1580
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Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
1/11/07 7.33 25.0 1778 1590
4/10/07 7.02 28.3 1327 1580
7/17/07 6.87 28.8 1848 1650
1/4/08 6.44 26.3 1690 1560
4/29/08 6.48 30.2 959 1700
7/29/08 6.97 32.2 1767 1550
11/7/08 7.01 27.1 1350 1560
1/16/09 7.04 275 1454 1400
MH-11 803637 5/13/09 6.62 31.0 1569 1500
4/27/10 6.61 29.3 1382 1400
5/24/11 6.77 27.4 2650 1500
5/30/12 6.83 30.3 2730 1440
4/23/13 7.34 27.7 2410 1480
4/29/14 7.12 27.6 1946 1590
4/16/15 7.14 27.9 2060 1550
5/18/16 7.17 27.1 2140 1810
5/10/17 7.82 27.0 2807 1640
11/10/06 NM NM NM 1680
1/24/07 7.87 25.0 1458 1700
4/18/07 7.1 27.4 1609 1720
7/17/07 6.98 28.1 1553 1760
1/4/08 6.97 26.1 1810 1710
4/29/08 7.09 28.8 1174 1800
7/16/08 7.03 27.4 1824 1720
7/16/08 DUP 7.03 27.4 1824 1710
10/20/08 7.07 27.7 1984 1800
MH-13A 904071 1/23/09 6.84 25.1 1510 1700
4/15/09 7.12 25.6 1643 1650
4/21/10 7.24 25.3 1384 1700
5/23/11 7.12 26.9 3450 1840
6/11/12 7.10 27.6 3340 1680
4/3/13 7.20 25.9 2870 1760
4/10/14 10.34 22.9 1820 1190
4/22/15 9.19 24.6 1322 1100
4/6/16 9.25 25.4 2567 1050
6/22/17 7.54 27.0 3641 1820
11/10/06 NM NM NM 1080
1/24/07 8.07 25.9 1262 1100
4/18/07 7.36 30 1396 1120
7/17/07 7.28 28.5 1786 1150
1/4/08 7.21 27.2 1576 1110
4/29/08 7.26 29.6 985 1110
7/16/08 7.42 315 1589 1110
10/20/08 7.34 29.6 1627 1080
1/23/09 7.13 26.6 1639 1130
MH-138 904072 4/15/09 7.50 25.4 1370 1030
4/15/09 DUP 7.50 25.4 1370 1100
4/21/10 7.57 28.8 1100 1030
5/23/11 7.28 28.3 2400 1090
5/23/11 DUP 7.28 28.3 2400 1110
6/11/12 7.24 29.1 2310 1020
4/3/13 7.42 275 1818 1050
4/10/14 9.56 25.7 1510 849
4/22/15 9.54 26.9 1246 903
4/6/16 9.37 27.0 1924 1220
5/1/17 8.83 27.0 2410 1050
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Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
11/10/06 NM NM NM 90
1/24/07 9.12 22.9 450 100
4/18/07 9.2 29.1 379 20
7/17/07 8.78 33.8 380 20
1/4/08 8.99 26.6 396 20
5/7/08 8.71 30.4 363 40
7/16/08 8.69 32.01 371 70
10/20/08 8.90 32.8 380 60
MH-13C 904073 1/27/09 7.99 27.3 323 30
4/15/09 8.79 25.9 421 42
4/21/10 8.84 28.0 385 27
5/23/11 8.65 30.4 364 43
6/11/12 8.61 30.7 411 50
4/3/13 8.77 28.3 340 45
4/10/14 9.69 25.6 275 1.2
4/22/15 9.14 26.8 211 0.78
4/6/16 9.23 27.0 241 <0.5
5/1/17 8.89 26.8 286.4 1.18
4/21/15 7.35 26.6 1459 1650
3/9/17 7.67 24.3 3276 1840
MH-14 528098 4/3/17 7.47 26.6 2207 1360
7/11/17 7.64 25.5 2890 1830
10/18/17 7.75 27.4 2993 1770
3/9/17 7.81 22.1 3301 1800
3/9/17 DUP 7.81 22.1 3301 1720
MH-15W 528093 4/4/17 7.39 241 2436 1490
7/11/17 7.63 22.9 3220 1740
10/19/17 7.86 24.0 3040 1830
11/4/14 7.76 23.3 3220 1880
11/4/14 DUP 7.76 23.3 3220 1800
4/21/15 7.36 23.6 1372 1830
MH-16W 528099 3/9/17 7.54 24.7 3350 1900
4/4/17 7.68 235 1184 1770
4/4/17 DUP 7.68 235 1184 1900
7/11/17 7.70 25.2 3044 1930
10/19/17 8.06 26.2 2457 1480
11/13/06 NM NM NM 190
1/10/07 8.09 26.0 344 10
4/4/07 7.82 26.6 322 <10
7/20/07 7.63 28.6 431 <10
1/2/08 7.91 25.3 401 10
4/25/08 7.54 27 311 30
7/2/08 7.66 27.6 342 <10
10/17/08 7.84 275 333 50
1/5/09 7.75 24.5 336 12
MH-25A 201528 4/15/09 7.81 25.1 350 4
4/13/10 7.76 25.3 334 9
4/27/11 7.76 25.9 358 16
5/1/12 7.83 27.8 376 13
4/3/13 7.69 26.8 335 9
4/15/14 7.92 25.0 265 17
4/7/15 7.82 26.1 268 12.3
4/11/16 7.87 26.0 350 9.67
4/11/16 DUP 7.87 26.0 350 9.93
5/2/17 8.20 25.7 349.1 10.00
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Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
11/13/06 NM NM NM 1660
1/10/07 7.54 26.1 1440 1680
4/4/07 7.32 28.7 1333 1550
7/20/07 7.16 28.4 1649 1760
1/2/08 7.10 26.5 1900 1730
4/25/08 7.05 28.6 1138 1750
7/2/08 7.04 28.6 1851 1650
10/17/08 7.74 28.8 1768 1660
1/5/09 7.22 24.9 1581 1590
MH-25B 208429 4/15/09 7.25 25.2 1483 1600
4/13/10 7.59 28.1 1120 900
4/27/11 7.35 27.0 3050 1810
6/15/11 7.31 29.3 3690 1700
5/1/12 7.31 29.3 1864 1690
4/3/13 7.46 27.9 2620 1700
4/15/14 7.82 26.6 1714 1740
4/7/15 8.00 27.4 1430 1580
9/21/16 8.18 275 2688 1190
5/2/17 8.32 27.1 2258 1040
11/13/06 NM NM NM 1290
1/10/07 7.46 26.3 1361 1250
4/13/07 7.24 26 1357 1260
7/20/07 7.13 30.2 1599 1240
1/2/08 7.25 28.2 1608 1250
4/25/08 7.20 30 1031 1240
7/2/08 7.13 28.4 1736 1330
10/17/08 7.17 30.4 1624 1270
MH-25C 208426 1/5/09 7.15 27 1466 1250
4/15/09 7.28 26.6 1368 1270
4/13/10 7.24 27.6 1292 1600
4/27/11 8.41 25.1 1874 1290
5/1/12 7.39 29.5 1667 1290
4/3/13 7.44 28.0 1838 1270
4/3/13 DUP 7.44 28.0 1838 1290
4/15/14 7.87 27.6 1411 1090
9/21/16 8.02 29.1 2577 1160
5/2/17 8.27 29.4 2460 1210
11/13/06 NM NM NM 10
1/15/07 7.89 26.2 316 <10
4/4/07 7.83 27 325 10
7/19/07 7.80 26.9 428 20
1/2/08 7.72 25.3 395 <10
4/25/08 7.62 25.3 317 100
7/2/08 7.57 27.8 337 20
MH-26A 201527 10/17/08 7.70 27.4 327 20
1/5/09 7.65 26.4 343 13
4/21/09 7.57 26.3 322 10
4/13/10 7.60 26.7 332 8
4/27/11 7.78 25.7 357 8
4/27/11 DUP 7.78 25.7 357 9
5/2/12 7.59 27.5 386 9
4/4/13 7.72 27.0 350 8
4/15/14 7.78 24.3 210 11.6
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved

(uS/cm) (mg/L)
11/13/06 NM NM NM 1560
1/15/07 7.53 26.4 1310 1590
4/4/07 7.31 30.5 1448 1620
7/19/07 7.10 29.0 1652 1590
7/19/07 7.10 29.0 1652 1570
1/2/08 7.09 26.5 1849 1670
4/25/08 6.95 28.8 1095 1630
7/2/08 6.98 29.1 1835 1660
10/20/08 7.16 29.2 1760 1650
1/5/09 7.07 26.4 1661 1540
MH-26B 208427 1/5/09 DUP 7.07 26.4 1661 1500
4/21/09 6.85 28.8 1238 1520
4/13/10 7.27 27.3 1290 1600
5/5/11 7.17 27.2 2910 1710
5/1/12 7.26 29.7 1912 1680
5/1/12 DUP 7.26 29.7 1912 1750
4/4/13 7.26 28.4 2550 1690
4/15/14 7.89 27.2 1661 1570
4/7/15 8.05 27.6 1433 1650
9/21/16 8.14 28.1 3510 1720
5/2/17 9.86 25.8 2810 1420
11/13/06 NM NM NM 730
1/15/07 7.89 24.6 1059 740
4/4/07 7.58 29.5 1128 720
7/19/07 7.55 30.5 1267 730
7/19/07 7.55 30.5 1267 740
1/2/08 7.68 28.2 1411 740
4/25/08 8.58 27.8 872 580
7/2/08 7.90 30.8 1251 720
7/2/08 DUP 7.90 30.8 1251 720
1/5/09 7.36 25.7 1270 680
MH-26C 208428 4/21/09 7.49 29.6 1034 660
4/13/10 7.57 28.4 1078 770
4/13/10 DUP 7.57 28.4 1078 780
4/27/11 7.59 29.1 1755 810
5/1/12 7.56 30.6 1428 820
4/4/13 7.58 29.3 1533 880
4/15/14 8.08 28.1 1203 909
4/15/14 DUP 8.08 28.1 1203 908
4/7/15 8.06 28.1 1190 970
9/21/16 8.06 29.6 2674 1160
5/2/17 8.82 28.7 2480 1130
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Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:reét;re Conductance Dissolved

(uS/cm) (mg/L)

11/14/06 NM NM NM 1860
1/9/07 7.22 25.8 2690 1920
4/17/07 6.98 26.1 1359 1920
7/16/07 6.89 27.1 1206 1880
1/21/08 7.39 23.9 903 1940
4/8/08 6.99 25.5 1852 1900
7/1/08 6.95 26.62 3322 1680
10/6/08 6.97 26.7 3500 1910
1/8/09 7.05 25.7 3600 1910
4/7/09 6.84 26.4 6300 1860
10/13/09 6.88 25.7 1589 1800
4/15/10 7.11 25.1 1399 1900
10/12/10 6.99 25.3 3460 1820
5/17/11 6.94 25.6 3380 2000
10/4/11 7.12 25.8 1390 1800
5/21/12 6.64 28.8 3360 1600
MH-28 903648 10/9/12 6.97 26.8 2980 1900
4/2/13 6.95 26.9 2930 1867.1
10/21/13 7.78 25.3 2916 2020
4/9/14 7.81 24.4 3365 2020
11/4/14 7.63 24.3 3270 1940
1/7/15 7.54 24.9 3385 2020
4/21/15 7.36 25.2 1571 1820
10/8/15 7.52 25.3 1610 1900
1/13/16 7.72 24.2 1491 2130
4/5/16 7.32 28.1 1660 1760
8/16/16 7.55 26.3 3742 1920
8/16/16 DUP 7.55 26.3 3742 1960
10/26/16 7.60 27.0 3710 1950
1/10/17 7.64 25.3 3483 1890
4/5/17 7.70 25.6 3591 1800
7/6/17 7.70 25.1 3679 1940
10/11/17 7.70 25.7 2920 1960
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved

(uS/cm) (mg/L)
11/14/06 NM NM NM 1640
1/9/07 7.47 25.8 2600 1660
1/9/07 7.47 25.8 2600 1650
4/17/07 7.01 25.1 1345 1690
7/16/07 6.95 27.4 1177 1650
1/18/08 7.17 235 1045 1710
4/8/08 6.98 24.1 1580 1700
7/1/08 6.99 25.95 3361 1730
10/6/08 6.95 26.9 3300 1740
1/9/09 7.03 25.7 9200 1730
4/7/09 6.80 26.4 7700 1720
4/7/09 DUP 6.80 26.4 7700 1700
10/13/09 6.95 25.0 1421 1600
10/13/09 DUP 6.95 25.0 1421 1700
4/15/10 6.99 24.9 1358 1700
10/12/10 7.04 23.9 3290 1520
MH-29 903649 4/20/11 6.98 26.0 2950 1790
4/20/11 DUP 6.98 26.0 2950 1770
10/4/11 6.91 25.3 1765 1600
5/21/12 6.62 26.6 3210 1600
10/9/12 6.97 26.3 2710 1700
4/2/13 7.06 24.9 2750 1707.1
12/11/13 7.31 24.3 1645 1770
4/9/14 7.28 23.6 3176 1800
11/4/14 7.36 23.6 3260 1870
1/7/15 7.36 23.7 3310 1790
1/7/15 DUP 7.36 7.0 3310 1940
4/21/15 7.54 25.6 1368 1700
3/9/17 7.54 22.7 3390 1900
4/5/17 7.53 23.9 3436 1800
7/6/17 7.56 24.3 3530 1870
7/6/17 DUP 7.56 24.3 3530 1850
10/11/17 7.43 24.5 2843 1880
10/11/17 DUP 7.43 24.5 2843 1880
11/10/06 NM NM NM 1690
1/9/07 7.33 26.2 2780 1760
4/9/07 7.3 27.3 1529 1810
7/11/07 7.18 31.9 1694 1820
1/18/08 7.13 28.5 1147 1830
4/8/08 7.27 27.1 1505 1830
7/1/08 7.02 30.73 3740 1660
10/6/08 6.95 29.8 3900 1810
1/7/09 7.12 28 3600 1840
4/7/09 6.81 29.5 3400 1790
MH-30 903884 4/7/09 DUP 6.81 29.5 3400 1800
4/15/10 6.96 28.9 1697 1480
5/17/11 6.95 27.5 3360 1760
5/17/11 DUP 6.95 275 3360 1750
4/26/12 7.05 28.1 1618 1738
6/6/13 7.26 29.5 2630 1760
6/6/13 DUP 7.26 29.5 2630 1800
4/8/14 7.20 27.7 3242 1720
4/21/15 7.33 28.6 1574 1750
4/5/16 7.24 28.6 1827 1910
4/5/16 DUP 7.24 28.6 1827 1830
6/1/17 7.44 29.1 3551 1780
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
8/8/07 7.17 29.0 370 19.2
1/24/08 7.83 24.0 370 20
4/9/08 7.42 24.1 383 21
7/14/08 7.41 27.9 359 16.6
10/17/08 7.46 27.7 357 17.9
1/16/09 7.31 22.6 365 18.1
4/1/09 7.55 26.5 387 18.2
7/1/09 7.64 28.5 361 16.3
10/22/09 7.53 26.4 360 16.6
10/22/09 DUP 7.53 26.4 360 16.6
4/16/10 7.52 26.7 357 18.5
10/13/10 7.51 275 372 16
5/5/11 7.51 27.4 401 17.9
10/6/11 7.79 23.4 371 16.143
MO-2007-1A 907342 6/12/12 7.40 27.9 371 16.98
10/24/12 7.69 25.1 368 16.5
4/8/13 7.55 25.6 363 17.92
10/23/13 7.72 26.2 246 16.2
4/29/14 7.73 25.6 278 16.2
11/12/14 7.72 25.9 303 16.1
11/12/14 DUP 7.72 25.9 303 16.8
4/22/15 7.76 26.7 273 18.5
10/20/15 7.73 26.1 394 18.2
4/7/16 7.71 25.9 324 18.6
10/5/16 7.86 27.2 388 17.2
3/22/17 7.80 26.7 384.7 18.2
6/6/17 7.75 27.4 393 18.6
10/5/17 7.87 26.9 363 17.0
10/5/17 DUP 7.87 26.9 363 16.6
8/2/07 7.41 30.7 321 18.9
1/24/08 7.78 26.9 375 30
4/9/08 7.70 23.1 400 35
7/14/08 7.68 26.6 402 39.8
10/17/08 7.56 28.1 423 54.3
1/16/09 7.49 28.2 427 69.7
4/1/09 7.78 26.4 511 84.1
7/1/09 7.57 30.1 527 99
10/22/09 7.63 28.5 600 143
4/16/10 7.59 26.9 663 212
10/13/10 7.46 28.7 1026 337
10/13/10 DUP 7.46 28.7 1026 360
5/5/11 7.42 28.6 1214 479
MO-2007-18 907210 10/6/11 7.84 24.8 1178 604.67
10/6/11 DUP 7.84 24.8 1178 614.84
6/12/12 6.99 29.0 1664 766.0
10/24/12 7.56 26.2 1460 975.8
4/8/13 7.57 26.5 1577 873.7
10/23/13 8.51 26.3 971 806
4/29/14 8.86 26.3 1522 1070
11/12/14 8.81 26.2 1409 885
4/22/15 8.88 26.9 1136 987
4/22/15 DUP 8.88 26.9 1136 1000
10/20/15 8.91 26.8 1320 990
10/5/16 8.88 275 2067 948
3/22/17 8.20 27.8 2264 985
6/6/17 8.50 27.6 1906 886
10/5/17 8.32 27.5 1932 950
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:reét;re Conductance Dissolved
(uS/cm) (mg/L)
7/31/07 7.35 27.9 523 112
1/24/08 7.84 26.9 520 140
4/9/08 7.57 27.3 596 149
4/9/08 DUP 7.57 27.3 596 153
7/14/08 7.64 31.4 608 165
10/21/08 7.80 29.8 573 146
1/16/09 7.17 27.5 652 233
1/16/09 DUP 7.17 275 652 218
4/1/09 7.66 27.1 700 229
7/1/09 7.33 30.8 367 236
7/1/09 DUP 7.33 30.8 367 227
10/22/09 7.66 28.1 356 301
4/16/10 7.66 28.5 730 320
10/13/10 7.72 29.1 1004 377
MO-2007-1C 907209 4/20/11 7.28 29.2 1009 381
10/6/11 8.10 25.9 942 393.94
6/12/12 7.05 29.5 1085 406.4
10/24/12 8.40 26.5 694 239.2
10/24/12 DUP 8.40 26.5 694 235.26
4/8/13 7.88 26.4 1017 416.3
10/23/13 8.47 27.9 463 132
4/29/14 8.49 26.8 610 240
4/29/14 DUP 8.49 26.8 610 247
11/12/14 9.18 27.1 284 92.7
4/22/15 8.89 26.3 229 42.4
10/20/15 9.88 27.0 319 5.75
3/22/17 9.65 28.4 271.0 318
6/6/17 8.47 27.6 811 288
10/5/17 8.27 28.3 419 152
6/14/07 7.05 32.2 1372 591
8/9/07 7.11 32.2 1271 520
1/22/08 7.48 30.9 757 530
4/17/08 7.32 29.8 818 473
7/14/08 7.11 31.3 987 472
7/14/08 DUP 7.11 31.3 987 446
1/16/09 7.27 30.6 1200 456
4/1/09 7.34 28.5 922 458
MO-2007-2 906765 4/13/10 7.17 30.3 855 439
4/13/10 DUP 7.17 30.3 855 450
4/27/11 7.27 28.7 1249 507
4/27/11 DUP 7.27 28.7 1249 503
5/2/12 7.30 31.8 1245 543.50
4/8/13 7.34 30.1 1164 455.7
4/9/14 8.12 30.0 608 254
4/9/14 DUP 8.12 30.0 608 248
4/7/15 7.56 28.1 510 255
4/20/17 8.50 30.6 748 245
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
1/21/08 7.94 26.5 353 40
4/16/08 7.77 28.2 322 37

7/14/08 7.70 30.2 338 37.8
10/22/08 7.69 28.1 379 42.4
10/22/08 DUP 7.69 28.1 379 41.6
1/19/09 7.82 28.1 342 36.9
1/19/09 DUP 7.82 28.1 342 36.4
4/1/09 7.89 25.7 376 38.2
7/27/09 7.78 28.2 353 37.2
10/22/09 7.76 28.0 354 39.1
1/20/10 7.97 27.6 328 37.9
4/14/10 7.83 28.6 336 40.4
7/21/10 7.86 27.7 372 38.7
10/26/10 7.78 26.6 361 39.1
1/18/11 7.83 27.3 353 38.2
5/4/11 7.81 29.3 359 38.1
7/6/11 7.75 30.2 362 38.3
10/5/11 8.04 25.7 395 37.822
11/22/11 8.00 26.1 286 36.7
1/11/12 7.55 27.0 211 39.0
5/8/12 7.88 30.8 329 37.64
8/7/12 7.88 29.1 419 36.26
10/10/12 7.94 28.1 390 37.01
1/8/13 8.10 27.0 374 33.77
MO-2007-3B 906816 4/9/13 8.01 25.5 329 37.54
5/21/13 8.17 26.9 284 26.96
8/27/13 8.59 27.8 204 3.47
8/27/13 DUP 8.59 27.8 204 4.13
10/24/13 8.03 26.1 279 33.8
10/24/13 DUP 8.03 26.1 279 33.9
1/7/14 8.11 24.6 230 2.16
4/16/14 8.91 25.0 153 <0.5
7/9/14 8.98 26.1 155 <0.5
11/13/14 9.40 25.7 167 <0.5
1/21/15 9.07 25.7 259 <0.5
4/27/15 8.58 26.3 278 <0.5
7/7/15 8.46 26.6 274 1.37
10/21/15 9.10 25.8 207 <0.5
1/4/16 8.92 24.6 242 8.41
4/11/16 8.25 26.6 436 11.5
7/6/16 8.19 26.6 290 3.74
8/24/16 9.14 26.4 233 <0.5
10/5/16 8.38 27.3 422 34.9
10/5/16 DUP 8.38 27.3 422 34.3
1/10/17 8.88 26.0 229 <0.5
1/10/17 DUP 8.88 26.0 229 <0.5
5/3/17 8.82 26.7 260.0 <0.5
7/12/17 8.99 27.0 221 <0.5
10/9/17 8.25 27.9 472 37.5
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved

(uS/cm) (mg/L)
6/28/07 7.93 32.2 570 136
1/21/08 8.21 27.6 507 130
4/15/08 7.87 30.1 477 127
7/17/08 7.98 32.7 493 126
10/21/08 8.07 32.9 519 103
1/19/09 8.00 30.7 490 113
4/1/09 8.09 28.3 541 115
7122109 8.07 31.4 510 107
10/22/09 8.01 29.8 488 108
1/20/10 8.20 26.2 469 103
4/14/10 8.07 30.9 465 110
7/21/10 8.05 30.4 511 101
10/26/10 7.92 29.5 471 104
1/18/11 8.06 29.1 492 106
5/4/11 8.11 30.4 504 107
7/6/11 8.02 32.5 248 101

10/5/11 8.28 29.3 524 96.818

1/11/12 7.92 29.4 283 104.03
5/7/12 8.10 30.3 440 95.99
8/7/12 7.93 30.7 553 93.25
10/10/12 8.04 29.4 487 99.13
MO-2007-3C 906817 1/8/13 8.09 26.5 431 62.35
1/8/13 DUP 8.09 26.5 431 62.62
4/9/13 8.35 28.2 432 89.78
8/27/13 8.81 29.6 324 47.00
10/24/13 8.43 27.4 313 79.0
1/7/14 8.64 25.1 312 56.9
4/16/14 9.38 26.4 259 35.6
7/9/14 8.73 26.5 418 32.1
11/13/14 9.33 26.6 277 20.2
1/21/15 9.12 27.6 446 68.5
1/21/15 DUP 9.12 27.6 446 70.3
4/27/15 8.40 26.7 282 40.1
7/7/15 7.60 27.7 315 35.2
10/21/15 9.42 26.0 360 27.9
1/4/16 9.28 25.6 387 30.3
4/11/16 8.23 26.5 354 28.1
7/6/16 7.69 275 359 21.8
8/24/16 9.89 26.1 422 18.7
10/5/16 9.79 275 428 28.4
1/10/17 9.90 25.6 384 28.6
5/3/17 9.07 27.4 359.8 30.0
7/12/17 9.03 29.4 447 49.9
10/9/17 9.14 26.2 467 45.1
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved

(uS/cm) (mg/L)

1/22/08 7.82 25.0 405 40
4/16/08 7.65 25.8 372 33.1
7/18/08 7.44 27.4 416 35.3
10/22/08 7.58 26.9 420 40.1
1/19/09 7.52 28 392 35.9
4/2/09 7.85 26.8 393 36.7
4/2/09 DUP 7.85 26.8 393 36.5
7/1/09 7.55 26.4 395 36.3
10/26/09 7.64 27.2 378 35.7
1/26/10 7.66 25.7 356 36.0
4/14/10 7.63 25.2 379 37.0
7/21/10 7.54 26.9 420 34.9
10/13/10 7.55 26.1 414 35.2
1/19/11 7.61 25.8 403 35.8
5/4/11 7.57 26.5 411 35.9
7/6/11 7.47 27.4 417 35.3
10/5/11 7.82 24.1 435 34.47
1/17/12 7.54 245 274 37.55
5/7/12 7.49 24.7 381 35.62
8/13/12 7.53 26.5 378 35.33
10/23/12 7.48 27.2 380 94.87
2/21/13 7.53 28.6 337 33.48
4/10/13 7.82 26.0 319 34.69
MO-2007-4A 907213 7/10/13 7.68 25.3 347 36.60
10/22/13 7.81 235 282 35.0
1/10/14 7.73 23.7 281 35.4
4/8/14 7.65 24.6 353 34.9
7/8/14 7.52 24.8 465 34.6
11/12/14 7.71 24.6 404 34.3
1/14/15 7.71 24.8 404 344
4/15/15 7.59 25.3 374 39.7
4/15/15 DUP 7.59 25.3 374 39.1
7/8/15 7.28 25.5 470 40.2
7/8/15 DUP 7.28 25.5 470 40.1
10/22/15 7.72 25.2 410 39.3
1/4/16 7.21 24.6 488 355
4/7/16 7.30 24.7 438 41.1
7/5/16 7.42 25.7 489 41.7
8/24/16 7.74 25.3 497 41.5
8/24/16 DUP 7.74 25.3 497 42.1
10/25/16 7.75 25.2 453 39.2
1/12/17 7.90 24.3 438 38.8
1/12/17 DUP 7.90 24.3 438 38.8
5/3/17 7.91 25.1 464 385
7/13/17 7.81 25.7 438 33.8
7/13/17 DUP 7.81 25.7 438 33.7
10/10/17 7.89 25.5 418 34.7
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
1/7/08 7.69 255 445 NA
4/16/08 7.66 26.9 343 33.6
7/18/08 7.57 29.2 391 34.8
7/18/08 DUP 7.57 29.2 391 35.1
10/22/08 7.73 30.8 407 34.7
1/21/09 7.71 27.3 377 32.9
4/2/09 7.93 28.3 363 34.6
7/1/09 7.64 27.8 370 34.7
10/26/09 7.68 28.7 348 345
1/26/10 7.74 23.7 332 34.1
4/14/10 7.76 25.1 342 35.1
7/21/10 7.71 30.2 379 34

7/21/10 DUP 7.71 30.2 379 34.9
10/13/10 7.69 28.1 378 34.2
1/19/11 7.73 26.9 367 34.6
1/19/11 DUP 7.73 26.9 367 344
5/4/11 7.72 28.1 379 345
7/6/11 7.73 28.0 381 344

10/5/11 8.01 27.6 401 34.194
10/5/11 DUP 8.01 27.6 401 33.36
1/17/12 7.81 26.7 259 33.14
5/7/12 7.83 29.0 342 34.25
8/13/12 7.75 28.2 353 34.02
MO-2007-4B 907212 10/23/12 7.72 27.9 364 34.37
2/21/13 7.75 25.7 299 32.01
4/10/13 8.06 24.7 312 33.31
7/10/13 8.48 25.9 200 451
10/22/13 8.86 24.4 142 <0.5
1/10/14 8.83 23.6 185 <0.5
4/8/14 8.90 24.6 165 <0.5
7/8/14 8.75 25.3 220 <0.5
11/12/14 8.72 25.7 405 29.1
1/14/15 8.30 25.8 256 16.8
4/15/15 7.88 26.6 337 35.1
7/8/15 7.64 25.9 297 16.6
10/22/15 7.87 25.7 266 0.85
1/4/16 8.13 25.0 259 <0.5
1/4/16 DUP 8.13 25.0 259 <0.5
4/7/16 8.25 25.8 241 1.10
7/5/16 7.69 26.0 380 8.73
8/24/16 8.80 25.8 244 3.06
10/25/16 8.75 26.0 221.8 <0.5
10/25/16 DUP 8.75 26.0 221.8 <0.5
1/12/17 8.49 24.2 237 3.35
5/3/17 8.52 25.4 290.0 5.02
7/13/17 8.86 25.7 221 <0.5
10/10/17 8.97 26.3 289 <0.4
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Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
8/16/07 7.62 35.2 472 78.7
1/22/08 8.33 27.3 465 80
4/16/08 8.19 29.9 420 80
7/18/08 8.27 31.9 467 78.6
10/22/08 8.45 31.8 467 85.9
1/21/09 8.84 29.1 467 78.5
4/2/09 8.48 30.3 444 81
7/1/09 8.25 31.1 446 82.7
10/26/09 8.22 30.5 427 83.9
10/26/09 DUP 8.22 30.5 427 83.8
1/26/10 8.40 30.0 409 83.2
4/14/10 8.11 27.6 423 87.7
7/21/10 8.23 32.4 467 85.6
10/13/10 8.19 31.1 462 86.5
1/19/11 8.21 28.9 447 87.6
5/4/11 8.27 30.1 468 88.1
7/6/11 8.17 30.8 468 85
10/5/11 8.43 30.0 505 89.355
1/12/12 8.52 29.5 329 92.92
5/7/12 8.32 30.6 439 91.70
8/13/12 8.31 28.8 451 91.22
MO-2007-4C 907211 8/13/12 DUP 8.31 28.8 451 91.48
10/23/12 8.86 28.5 436 94.65
2/21/13 7.97 28.4 384 90.93
4/10/13 8.46 29.3 362 93.24
7/10/13 8.59 26.6 344 66.70
10/22/13 9.51 25.6 292 63.1
1/10/14 9.64 24.2 310 63.4
4/8/14 9.52 26.2 344 61.8
7/8/14 9.60 26.4 446 55.4
11/12/14 9.36 25.8 357 52.9
1/14/15 9.79 26.3 448 65.0
4/15/15 8.15 27.9 388 77.3
7/8/15 8.10 26.6 439 64.3
10/22/15 9.64 26.2 446 56.1
1/4/16 9.20 24.6 479 59.9
4/7/16 8.97 25.9 433 58.4
7/5/16 7.92 26.7 489 54.3
8/24/16 9.83 26.0 462 53.7
10/25/16 9.71 27.2 512 62.3
1/12/17 9.18 25.6 496 55.6
5/3/17 9.17 26.2 515 52.3
7/13/17 9.15 26.4 511 53.0
10/10/17 8.55 25.9 566 50.6

Page 35 of 42



APPENDIX A
Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl’\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
1/7/08 7.96 26.7 1138 NA
4/17/08 7.94 27.7 877 390
7/24/08 7.86 31.1 1040 343
10/23/08 7.87 26.8 1086 412
1/21/09 7.92 29.4 1049 400
4/2/09 8.15 30.6 958 366
1/25/10 7.98 28.8 1010 462
4/27/10 7.90 29.3 987 427
12/10/10 7.92 27.1 1215 454
6/24/11 7.98 31.0 1199 513
11/21/11 7.98 27.2 1249 494.3
MO-2007-58 907456 6/20/12 7.62 30.0 1465 519.3
11/6/12 7.53 26.6 1420 453.9
6/12/13 8.07 27.8 1036 430
10/24/13 7.89 26.4 783 430
4/29/14 8.19 27.4 1018 447
10/15/14 8.90 26.4 924 440
4/28/15 8.04 27.7 1330 502
4/12/16 7.73 27.3 1351 413
9/21/16 8.62 27.2 1454 511
10/26/16 8.38 26.9 1379 463
5/2/17 9.07 275 1352 460
7/12/17 8.89 26.6 1220 429
10/4/17 8.77 26.7 1211 465
8/23/07 7.46 31.4 780 248
1/7/08 8.26 27.0 851 NA
4/17/08 8.34 29.7 680 259
7/24/08 8.30 31.3 746 233
10/23/08 9.11 30.2 728 257
1/23/09 9.30 21.1 710 222
5/13/09 7.64 31.4 715 235
10/27/09 7.55 30.1 651 238
4/27/10 7.17 32.3 663 245
4/27/10 DUP 7.17 32.3 663 248
12/10/10 7.95 30.5 709 251
5/24/11 7.76 29.7 682 238
MO-2007-5C 907457 11/21/11 8.58 26.4 780 235.98
6/18/12 8.35 30.0 816 238.89
11/6/12 8.43 26.3 763 262.57
6/13/13 8.88 25.8 704 251
11/12/13 8.86 26.1 653 210
5/6/14 8.92 26.2 565 183
10/15/14 9.34 25.5 591 155
4/29/15 9.25 26.9 710 167
9/21/16 10.76 27.7 730 74.4
10/26/16 9.85 27.1 726 80.6
5/2/17 9.85 28.1 791 106
5/2/17 DUP 9.85 28.1 791 110
7/12/17 9.04 26.3 787 116
10/4/17 9.10 28.6 760 133
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Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
1/22/08 7.84 26.5 380 30
1/22/08 DUP 7.84 26.5 380 30

4/18/08 7.61 27.2 346 20.5
7/24/08 7.47 28.3 390 16.9
10/23/08 7.49 25.8 388 18.6
1/22/09 7.48 26.2 364 26.9
4/2/09 7.88 25.5 378 23.7
7122109 7.47 29.5 373 19.8
10/26/09 7.52 27.9 349 235
1/20/10 7.66 26.2 343 24.6
4/21/10 7.59 27.3 375 34.7
8/10/10 7.86 31.2 386 26.8
10/26/10 7.74 28.3 381 33.9
1/18/11 7.71 26.7 376 30.2
5/5/11 7.59 29.0 384 29.2
7/7/111 7.72 29.1 397 36.6
7/7/11 DUP 7.72 29.1 397 37.1
10/6/11 8.05 25.8 402 34.109
1/11/12 7.47 26.8 234 43.51
1/11/12 DUP 7.47 26.8 234 42.97
6/12/12 7.65 28.2 389 34.98
8/13/12 7.84 29.2 362 36.91
MO-2007-6A 907607 10/18/12 7.77 28.8 368 30.42
1/8/13 7.70 27.6 354 25.17
4/9/13 8.04 28.5 329 32.44
4/9/13 DUP 8.04 28.5 329 32.94
7/10/13 8.20 27.9 270 18.30
10/22/13 8.44 28.0 153 10.4
1/6/14 8.24 36.5 330 19.3
4/9/14 8.71 26.6 210 5.74
7/8/14 8.15 28.3 370 10.6
12/2/14 8.30 27.0 326 18.3
12/2/14 8.30 27.0 326 18.3
1/8/15 8.04 26.7 176 13.5
4/16/15 7.89 27.0 314 19.6
7/2/15 7.77 29.3 414 28.8
7/2/15 DUP 7.77 29.3 414 28.6
10/19/15 8.03 28.3 340 17.4
4/6/16 7.89 27.9 262 8.26
7/5/16 8.32 28.8 460 6.74
10/25/16 8.51 27.8 250 4.22
1/11/17 8.48 27.4 283 7.15
5/3/17 8.78 27.4 321.4 4.32
7/13/17 8.67 28.3 267 3.57
10/11/17 8.45 28.4 357 5.73
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Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
1/21/08 8.13 29.8 467 80
4/17/08 8.09 29.9 453 90.4
7/24/08 8.00 33.8 473 81.5
10/23/08 8.01 28.9 446 63.2
1/22/09 7.45 29.9 443 84.5
4/2/09 8.08 27.7 444 75.7
7/22/09 7.86 32.7 427 63.5
10/26/09 7.90 30.5 398 62.1
1/20/10 8.05 27.4 406 69.7
4/21/10 7.95 29.5 380 57.9
4/21/10 DUP 7.95 29.5 380 57.9
8/10/10 7.86 31.2 438 68.8
8/10/10 DUP 7.86 31.2 438 68.6
10/26/10 7.89 30.8 399 57.7
1/18/11 7.85 30.4 396 58.5
5/5/11 7.84 32.8 404 57.2
7/7/11 7.88 32.8 405 57.5
10/6/11 8.08 27.0 405 55.342
1/11/12 7.57 29.9 235 57.78
MO-2007-68 907606 6/12/12 7.62 31.5 399 55.99
8/13/12 7.61 32.2 374 56.54
10/18/12 7.82 29.8 383 50.70
1/8/13 7.68 27.2 380 37.31
4/9/13 8.03 29.8 361 54.72
7/10/13 8.80 28.1 306 42.00
10/22/13 8.79 29.6 261 65.6
10/22/13 DUP 8.79 29.6 261 66.8
1/6/14 9.16 26.4 510 91.5
4/9/14 9.04 27.3 310 85.7
7/8/14 9.13 28.7 520 89.2
12/2/14 8.88 26.6 322 82.3
1/8/15 8.76 27.3 294 84.2
4/16/15 9.03 26.0 303 64.3
7/2/15 8.67 26.4 443 NS
8/17/16 9.39 29.0 370.0 28.5
10/25/16 9.48 28.8 306 12.5
1/11/17 9.38 28.5 350 12.3
5/3/17 8.91 28.1 306.1 13.6
7/13/17 9.12 28.5 393 22.9
10/10/17 8.84 29.4 418 31.2
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Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
4/24/09 7.23 31.3 397 62.1
7/29/09 8.18 32.9 495 97.7
7/29/09 DUP 8.18 32.9 495 96.4
11/3/09 8.17 29.5 513 109
1/25/10 8.23 29.2 481 82.1
4/20/10 8.21 30.4 467 99
8/10/10 8.23 31.4 528 109
12/15/10 8.29 29.0 504 95
12/15/10 DUP 8.29 29.0 504 94
2/2/11 8.69 26.9 432 92
6/16/11 8.30 32.7 468 102
8/31/11 8.33 31.1 560 108
12/1/11 8.57 28.9 479 91.82
1/11/12 8.18 29.9 292 93.84
5/9/12 8.47 25.8 479 97.69
8/15/12 8.47 32.7 454 102.4
11/29/12 8.64 26.5 480 94.26
1/8/13 8.79 27.0 522 98.57
4/10/13 8.67 29.8 403 105.80
MO-2009-1 910458 7/11/13 8.67 27.9 450 118.00
10/16/13 8.62 27.6 526 115
1/6/14 9.68 24.4 451 89.3
4/24/14 8.55 29.8 499 98.2
7/8/14 9.25 26.8 493 81.1
7/8/14 DUP 9.25 26.8 493 87.1
12/2/14 8.69 27.3 353 89.8
1/13/15 8.90 26.7 226 31.2
4/15/15 8.44 27.3 488 104.0
7/7/15 8.73 27.6 494 78.1
10/20/15 9.37 25.6 584 68.9
1/6/16 8.21 24.3 419 41.7
4/12/16 8.55 27.1 521 235
7/5/16 8.67 27.4 544 30.3
10/26/16 9.30 26.0 243 17.1
1/12/17 8.59 26.1 363 29.7
5/4/17 8.83 26.6 298.4 13.7
5/4/17 DUP 8.83 26.6 298.4 13.6
7/12/17 8.97 26.5 327 20.2
10/4/17 8.81 25.9 291 40.3
8/10/16 7.59 26.2 394.4 27
10/6/16 7.83 26.7 381 24.1
1/11/17 7.85 25.9 408.2 27.6
MW-2016-5A 919635 5/9/17 8.00 26.1 383.1 28.6
7/11/17 8.03 26.7 435 222
7/11/17 DUP 8.03 26.7 435 22.1
10/3/17 8.02 26.4 362 225
8/4/16 7.82 29.4 373.4 46
10/6/16 8.18 28.2 438 63.3
MW-2016-58 919472 1/11/17 8.07 27.5 433 59.6
5/31/17 9.14 26.8 354 45.4
7/11/17 8.81 27.6 354 51.1
10/3/17 8.66 27.7 465 56.1
8/16/16 7.59 28.4 1236 490
10/6/16 7.85 28.2 714 234
MW-2016-6 919676 1/11/17 7.83 26.4 432 67
5/9/17 8.54 28.1 876 228
7/10/17 9.03 27.8 474 117
10/3/17 8.32 28.5 718 127
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Sulfate Concentration Data

Specific Sulfate,
Well Name Rl:;gssl,\lso. Sample Date (gﬂ) Terz:jz:r?:t;re Conductance Dissolved
(uS/cm) (mg/L)
6/4/07 7.20 25.9 411 41.2
7/18/07 7.30 23.2 816 NA
6/4/07 7.20 25.9 411 41.2
8/13/07 7.16 26.0 441 41.7
1/11/08 7.60 25.0 760 435
1/11/08 DUP 7.60 25.0 760 43.8
4/17/08 7.34 25.4 379 40
4/17/08 DUP 7.34 25.4 379 33
7/11/08 7.62 25.9 455 40.5
10/6/08 7.57 25.1 405 39.7
2/9/09 7.61 25.3 337 42.4
4/24/09 6.89 24.6 510 32.1
9/17/09 6.68 26.6 414 40
12/31/09 7.60 23.6 387 40.7
2/17/10 6.35 24.7 450 42.0
2/17/10 DUP 6.35 24.7 450 42.0
4/22/10 7.25 23.49 447 41.9
8/5/10 7.67 26.0 429 41.2
10/25/10 7.66 25.3 446 41.4
1/19/11 7.69 25.