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A. INTRODUCTION

Summary

On September 28, 2012, ADEQ issued a Temporary Individual APP to Curis Resources
for the Florence Copper Project Production Test Facility (PTF). The purpose of the PTF
is to conduct a pilot test for in-situ recovery in order to develop the data needed to
demonstrate that the in-situ process could be operated in compliance with the applicable
rules and statutes of the APP Program. Curis proposes to construct and operate the PTF
over a two-year period, consisting of a 14 month leaching phase and a 9 month rinsing
phase. The PTF will contain a total of 24 wells and consist of 4 Underground Injection
Control (UIC) Class III injection wells, 9 recovery wells, 7 observation wells and 4

multilevel sampling wells.
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Public Notice, Public Meetings and Public Hearing Comments

The public comment period began on October 25, 2012 and ended January 22, 2013.
Publication of this decision to issue the Temporary Individual APP and the associated
public hearing were published in the Florence Reminder on October 25, 2012. A public
~ hearing was held at Florence High School in Florence, AZ, on December 5, 2012. This
summary is prepared in accordance with the Arizona Administrative Code (A.A.C:) R19-
9-109. ‘

Comments received during the public comment period are summarized below. The
comments are followed by ADEQ’s response shown in blue ifalics. Comments are
organized as follows:

1 Bob King Wiritten
2 Barry Towns | Written
3 Roula Aujani Written
4 Mark Alexander Written
5 Melanie Amegatse . Written
6 Everett Henning Written
7 LuAnn DeMoss Written
8 Jeff Masterson Written
9 Jim Harder Written
10 Robert Thomas Written
11 Krystyna Worwag Written
12 Terry Makdad ' Written
13 E John Carlson Written
14 Ryan Dary Written
15 Marilyn Callahan Wiritten
16 Robert Stover Written
17 Richard Posner Written
18 Coag Edwards Written
19 Kathy Fretwell Written
20 Al Kerestes Written
21 Lucy Oxenhandler Written
22 Audrey Wishart Written
23 Thomas Anderson Written
24 John Anderson Written
25 Gayle Gordon Written
26 Stanley Sachak Written
27 Deborah and John Stanton Written
28 Rodney Lawson Written
29 Barbara Colvin Written
30 Manuela Rehm-Bowler Written
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31 Bob King Written
32 Peter Boothby Written
33 Mary Battle Written
34 Santiago Coronado Written
35 Jan Blaha Written
36 Katy Beebe Written
37 David Rinehart Written
38 John Westmoreland Written
39 Lyle Gilbertson Written
40 Mike Shoppell Written
41 Barbara Reed Written
42 Laura Wingenter Written
43 Brad Roberts Written
44 Lou Severino Written
45 Joseph A. Callahan Written
46 Pat Cosentino Written
47 Sue Hetherington Written
48 Judy Aliberto Written
49 James Holeman Written
50 Rick Barsness Written
51 Brenda Brooks Written
52 Vicki D'Elia Written
53 Karen Shoppell Written
54 Ferdinand & Audrey Sobota Written
55 Jerry Ravert Written
56 Terry & Nancy Thornton Written
57 Curtis Haynes Written
58 Ruth F. Wloczewski Written
59 Richard and Carol Biallas Written
60 Harvey Sherlin Written
61 Shirley Cardwell Written
62 Wes Moraes Written
63 Michael George Written
64 Arne L. Hawkins Written
65 Jan Roberts Written
66 David Porter Written
67 Doug Heller Written
68 Bill Brown Written
69 Ed Venetz Written
70 Rich Rochel Written
7 Russell Clark Written
72 Angela Chicoine Written
73 Janis Clark Written
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74 Armand Young Written
75 Ruth and Tom Morrow Written
76 Tony Srnicek Written
77 N. Allan Borggard Written
78 Mike O’'Hara Written
79 Colleen Borggard Written
80 Diana Regazzi Written
81 Victoria Sportelli Written
82 William Brayden Written
83 Bob Mielke Written
84 Rod Morrice Written
85 Nancy Freeman Written
86 Dave Stagg Written
87 Doris Whipps Written
88 Melanie Solliday Written
89 Joyce Evans Written
90 Stewart and Janice Green Written
91 Wayne and Brenda Stubstad Written
92 Valerie Blaser Written
93 Renee Aquino Written
94 James Pruter Written,
95 Anne Jones Written
96 Karen Bennett Written
97 Robert Johnson Written
98 Frank and Jill Fishella Written
99 Carl and Judith Anderson Written
100 Dr. Fred Armeni Written
101 Jorganne and Robert Cochran Written
102 James Grab Written
103 Ray Merkel Written
104 Robert Wioczewski Written
105 Sharon Reid Written
106 Mary Jean Cirrito Written
107 A.J. Smith Written
108 Don Bisson Written
109 Betty Pimentel Written
110 Emmett Maguire Written
111 Frank Annin Written
112 Gary Rose Written
113 Larry Olson Written
114 Kerry Quimby Written
115 Christina Dumal Written
116 Roger Featherstone Written
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117 Annette Kankelfritz Written
118 Larry Olson Written
119 Mary and Charles Hughes Written
120 Cheryl and Jack Hoisington Written
121 Deborah and John Stanton Written
122 Robert Johnsadn Written
123 George Staby Written
124 Deborah and Craig Walters Written
125 Janet Senn Written
126 Renae Specht Written
127 Robert Allen and Dorothy Mize-Allen Written
128 Linda and Billy Cromwell Written
129 Cheryl and Michael O’Donnell Written
130 Douglas J. Casad Written
131 Carolyn Gerber Written
132 Joseph Hildesheim Written
133 Sharon Reid and Roy Faulhaber Written
134 Janice and John Burdette Written
135 Hal Neuenswander Written
136 Dale and Sharon Gastaldin Written
137 Donna and Jeffrey Johnstone Written
138 Jane Nadeau Written
139 Carole Waite Written
140 Vicki and Michael O'Hara Written
141 David R. Rawls Written
142 Joan and Roland Moyneur Written
143 A.J. Smith Written
144 Karen and John Wall Written
145 Mary Jen Cirrito Written
146 Cynthia Smith Written
147 Keith Flygare Written
148 Suzanne Davis Written
149 Donna Dunsey Written
150 Bill Brown Written
151 Armand Young Written
152 Douglas J. Casad Written
153 Sue and Lee Schoetker Written
154 Sierra Club, Grand Canyon Chapter Written
155 D. Lee Decker Written
156 Gregory Mendoza Written
157 Helen Jones Written
158 Robert and Rose Heathfield Written
1589 Keith Kinney Written
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160 Sr. Rose Marie Cummins Written
161 Gene and Val Vollmin Written
162 James Nadeau Written
163 William J. Polakowski Written
164 Larry M. Brown Written
165 Dennis and Barbara Manning Written
166 Terry Larson Written
167 Evelyn Davis Written
168 Vicki Marsh Written
169 Sue and Lee Schoetker Written
170 - Michael E. Timm Written
171 Denny Knudsen Written
172 Dennis and Barbara Manning Written
173 Randall and Donna Cook Written
174 Harry Oxenhandler Written
175 Armand Young Written
176 Bruce Huillet Written
177 Beth and Darrel Randkley Written
178 Dan R. Scheff Written
179 Patricia and Arthur Schaff Written
180 Fred E. Breedlove Ili Written
181 Southwest Value Partners Written
182 Town of Florence Written
183 Tom Rankin Oral
184 Tom Smith Oral
185 Tom Celaya Oral
186 Bill Hawkins Oral
187 Michelle Whitman Oral
188 Gerald Mahone Oral
189 Armand Young Oral
190 Brad Glass Oral
191 Steve Hildebrand Oral
192 Dan Johnson Oral
193 | Dan Hodges Oral
194 Alvin Wilson Oral
195 Kevin McCormick Oral
196 Denise Kollert Oral
197 Richard Conally Oral
198 Yvette Stack Oral
199 Barbara Manning Oral
200 Karen Wall Oral
201 Wilbur Freeman Oral
202 Larry Putrich Oral
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203 Bob Harris Oral
204 Tom Merrifield Oral -
205 Seraphim Larsen Oral
206 Bruce Marsh Oral
207 Lee Decker ‘ Oral
208 Jim Burns Oral
209 Greg Brown Oral
210 Sharon Reid Oral
211 Justin Merritt Oral
212 Don Kempton Oral
213 Jim Pajer Oral
214 Eric Barcon Oral
215 Sue Shoetker Oral
216 Brett Tanner Oral
217 Philip and Irene Capana Oral
218 Christopher Rod Oral
219 Vicki D’Elia Oral
220 David Rawls Oral
221 Rick Grinnel Oral
222 James Del Coure Oral
223 George Johnson - Oral
224 Jerry Kenyon Oral
225 Debra Bates Oral
226 Cori Hoag Oral
227 Mark Nichols Oral
228 Christina Duval Oral
229 Dennis Tucker Oral
230 Eric Cantlin Oral
231 Sydney Hay Oral
232 Stacy Brimhall Oral
233 | Gary Gilchrist Oral
234 Robert Kozlowski Oral

Comments may have been shortened or paraphrased for presentation in this document; a
copy of the unabridged comments is available upon written request from ADEQ Records
Center, recordscenter@azdeq.gov.

B. AMENDMENTS TO THE PERMIT UNDER ARIZONA ADMINISTRATIVE
CODE (A.A.C.) R18-9-210.D.3

A number of typographic errors were corrected and clarifying language edits made in the
amended permit that are not reviewed in detail here. Conforming language changes were
made to condition permit requirements on the effective date of the permit, rather than the
issuance date. Substantive changes to the permit include:
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The Fact Sheet for the Temporary Individual Permit fails to discuss relevant zoning
issues or the specific requirements of A.R.S. §49-243(0) which requires that the
applicant for an individual APP provide evidence of compliance with local municipal
or county zoning ordinances and regulations. The Fact Sheet states only that “mining
activity of greater than five contiguous acres is exempt from zoning requirements
pursuant to A.R.S. 11-812.” The Fact Sheet is completely silent with regard to the
larger zoning issues and the specific statutory requirements of A.R.S. §49-243(0),
which require compliance with local zoning ordinances.

ADEQ’s failure to address the issue of the applicant’s compliance with local zoning
ordinances before issuing a temporary individual permit is a violation of A.R.S. §49-
243(0). ADEQ must have been aware of the applicant’s lack of compliance with the
requirements of A.R.S. §49-243(0). The Town of Florence Planning and Zoning staff
report for the Florence Copper Project is readily available on-line. The entire
Planning and Zoning Staff Report for the Florence Copper Project is attached to this
comment letter for your information. Major points from the staff report:

1. Curis Resources requested a Major General Plan Amendment o the Town of
Florence 2020 General Plan in conjunction with the proposed Florence Copper
Project to change the land use designation from Master Planned Community to
Employment / Light Industrial.

2. The staff reported an unfavorable recommendation to the Mayor and Town
Council on the request.

3. The planning staff found that the proposed major general plan amendment to
change land use designations for the Curis Resources pilot project “will not
enhance or support the goals, objectives, and strategies set forth in the Town’s
2020 General Plan.”

4. The proposed general plan amendment to change zoning for the Curis pilot project
“fails to consider the implications of an isolated and dramatic change in land use
within a Master Planned Community and within the immediate vicinity of the
Anthem at Merrill Ranch Master Planned Community.”

5. “The proposed General Plan Amendment and proposed development on the
subject site, though implied as interim by the applicant, would not be considered
interim if ‘approved by the Town. This Amendment creates permanent
consequences in how the site could be developed now and in the future and little
foresight has been paid to such serious short and long-term potential
ramifications....

On November 7, 2011, the Town of Florence, by a unanimous vote of the Town
Council (7-0), denied Curis Resources request for a major general plan amendment.
On December 19, 2011, the Florence Town Council voted 6-1 to approve Resolution
No. 1324-11 wurging the State Land Department, Arizona Department of
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ADEQ GWS describing the post audit groundwater modeling as well as any changes in
the conceptual model, any model redesign, and any changes in predicted post-closure
conditions. The conceptual model of the hydrogeologic system shall include a detailed
water balance, the identification of hydrostratigraphic units, the system boundaries,
purpose of the model, presentation of the hydrogeologic data used, model
conceptualization, model calibration, hydrologic stresses, the assigned aquifer
parameters, areas of impact, revisions to the Pollutant Management Area, and or
revisions to the Discharge Impact Area. The groundwater modeling results shall be
completed at the end of PTF rinse timeframe and submitted within 90 days of the rinse
period and at the completed at the end of the five year post closure groundwater
monitoring period and submitted within 90 days of the cessation of the 5 year post-
closure monitoring period. Clearly, ADEQ staff recognized the need for auditing Curis’s
model with PTF data after completion of PTF operations. Yet the Permit contains only a
vague reference to “updated groundwater modeling” that is a far cry from a proper audit
of Curis’s model. Furthermore, nothing in the Permit describes with any certainty what is
required in the “model update,” nor is Curis required to provide it before the full-scale
APP is issued. ADEQ should revise the Permit to require an audit of Curis’s model after
PTF operations and groundwater restoration are complete. Data needed for proper model
verification would include: background data collected before PTF operations, including
background water levels from all wells; regional flows during PTF operations; and local
flows during PTF operations, including water levels from all wells.

With respect to the arsenic fate and transport modeling required by the Permit, ADEQ
must ensure that the model is able to simulate the real-world data from the BHP pilot and
subsequent monitoring and that it incorporate data from PTF operations. Failure to verify
the model could lead to violations of water quality standards at the State Land boundary
that could directly impact drinking water supplies. In terms of the geochemical modeling
that Curis has relied upon in its application submittals, the Permit must be revised to
require that specific PTF data be collected, analyzed, and reported in order to allow
proper model validation. As it is, Curis’s geochemical modeling is unlikely to provide
accurate predictions of pollutant concentrations. For example, Curis has estimated the
composition of the pregnant leach solution produced by its recovery wells by multiplying
old BHP data by eleven. Curis’s geochemical model also do not account for actual
rebound data from the BHP pilot, thereby likely underestimating the time required to
restore groundwater after PTF operations. The importance of proper geochemical
modeling cannot be overestimated as it is critical to Curis’s ability to achieve effective
rinsing. This should also be important to Curis (and its investors) because the
geochemical modeling speaks to the commercial viability of the project. ADEQ should
modify the Permit to require auditing, verifications, and calibration before, during and
after the PTF. At a minimum, the Permit should require a post-project model audit that
requires:verification of flow models with PTF data after 6, 12, 18 and 24 months of PTF
operations; evaluation of Curis’s water balance data to address agency concerns about
impacts from the river, canal and farm recharge and farm pumping;verification of the
arsenic fate and transport model to address data indicated an increasing trend in arsenic
concentrations after the. BHP pilot; verification of the geochemical model, which is one
of the foundations of Curis’s predictions and assumptions; and assessment of
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monitor for contaminants in relevant locations, and demonstrate that groundwater
conditions can be sustained over time once mining ends.

Traditional copper mines process the copper ore above ground. Curis’s ISL mine will
effectively process the copper ore within the groundwater itself through the interaction of
injected acid solutions with the rock and water of the aquifer. As a result, this site
presents unique challenges and requirements that are quite different from the typical
copper mines ADEQ has dealt with previously. Furthermore, this form of mining is of
relatively short duration. Curis’s express intent is to release the site for other uses when
copper mining is no longer economically viable, in keeping with its status as a lessee of
the State Land parcel. Therefore, Curis may not be on-site for decades after mining ends
with the continuing capacity to address environmental contamination, as is the case at
many other Arizona mines. Because Curis’s form of mining has direct and significant
impacts on a major drinking water source for the Town of Florence, and because ADEQ
can assume that Curis will not be around to address long-term impacts, it is imperative
that steps are taken before mining begins to protect the groundwater resources of this
community. '

The importance of groundwater monitoring at ISL projects has been aptly described by
USEPA in the context of uranium mining;:

Proper monitor well placement and data collection . . . assures that the aquifer
constituents are detected, and then restored, to pre-mining levels. Without adequate
monitoring well placement and proper data collection, including consideration of sample
frequency and sampling timeframe, mine operators and regulators (1) may not detect
excursions of lixiviant outside the mining area during operations, and (2) may not be able
to Curis, confidently determine whether the impacted aquifer needs further restoration or
has been restored to its pre-mining state or another suitable condition that satisfies
regulatory requirements.

Curis’s ultimate goal is to extract as much copper from the site as possible and then
return the site and underlying groundwater to permit standards. Therefore, the entire
groundwater monitoring program should be geared toward the ultimate determination of
whether the aquifer has been restored to a post-mining condition that meets permit
conditions, is verifiable and sustainable, and allows for post-mining use of the aquifer by
drinking water suppliers and other users.

That determination necessarily relies “on the accurate characterization of baseline
groundwater conditions before active mining (leaching) begins.” To avoid
misinterpretations of later data and to ensure permit conditions are protective of
groundwater resources, the baseline monitoring program should be designed to capture
the natural variability in groundwater chemistry at the site, over both space and time. To
ensure that baseline conditions have been accurately characterized before mining begins,
“[monitoring for spatial variability within the permit area for mining should include wells
upgradient, downgradient, laterally adjacent to, and within the proposed leach area,
sufficient to identify high and low permeability zones. Monitoring should also include
overlying and underlying aquifers, which could become contaminated from leaching
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sample for Level 2 Contaminants just once a year. Again, this would have limited data to
one or two samples during the course of this “short-term” project. Curis argued that
quarterly sampling for the full range of potential contaminants was not necessary because
quarterly sampling of Level 1 Contaminants would indicate if contaminants were
escaping Curis’s control. Curis provided no support for this conclusion, however. Curis’s
justification for limited annual sampling ignored the fact that it was proposing sampling
at POC wells located too far away from the PTF injection well field to detect problems
during the PTF operations and that it had not proposed any other monitoring wells to
detect unexpected movement of Level 1 Contaminants closer to the PTF well field.

Unfortunately, the Permit does not require Curis to undertake reasonable monitoring
during PTF operations. The Permit requires quarterly monitoring at the POC wells for
Level 1 Contaminants and only semi-annual monitoring of Level 2 Contaminants at the
POC wells. Although the Permit requires installation of a single monitoring well near the
PTF well field, Curis is only required to monitor for pH, sulfate, and total dissolved
solids monthly and for certain of the Level 2 Contaminants once before PTF operations
and once after groundwater rinsing. Thus, the Permit does not provide for an adequate
and reasonable monitoring program that will ensure protection of Florence’s drinking
water resources.

Agency representatives also believed that Curis’s proposed POC wells were not
compliant with statutory requirements. Staff noted the statutory requirements for POC
wells and described Curis’s failure to appropriately locate their proposed POC wells.
Internal ADEQ correspondence, as well as correspondence between agency
representatives and Curis, reflect the agency’s belief that additional monitoring and POC
wells were necessary. For example, ADEQ staff requested that Curis propose additional
POCs surrounding the PTF well field to monitor potential preferential pathways, setting
forth various requirements for the additional POCs. Ignoring the purported purpose of the
PTF as a proof-of-concept for commercial operations, Curis relied upon a technical and
restrictive reading of the APP statutes to argue against additional POC wells.

Soon after, ADEQ reiterated a previous request for monitoring upgradient of the PTF
well field and placement of POC wells to monitor faults in the area. Rather than
acknowledge these legitimate concerns, Curis again hid behind a restrictive reading of the
APP rules to object that it “does not agree that there is a requirement in rule for up
gradient monitoring.” This response ignored ADEQ’s clear authority to require additional
monitoring as needed and the relevancy of upgradient data to determining the impacts of
Curis’s mining on the aquifer.

Within days of Curis’s response, ADEQ issued to Curis an [nadequate Response to
Substantive Deficiencies letter. In that letter, ADEQ staff requested additional
information and proposed additional monitoring requirements for reasons that
demonstrate a clear understanding of the data quality objectives and design goals that
should be the basis of the PTF monitoring program:

While ADEQ believes that modeling is a useful tool for evaluation of groundwater
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injection, extraction and geochemistry, ADEQ cannot rely entirely on modeling to predict
groundwater flow, hydraulic capture and injectate distribution. Therefore, based on the
above mentioned remaining concerns, ADEQ is requesting additional monitoring well(s)
surrounding around the test mine block for the following reasons: Because acidic solution
is being injected into the fractured and faulted oxide zone that has been shown through
aquifer pump tests to be hydrologically connected to the LBFU aquifer; To validate that
the fracturing and faulting in the proposed oxide zone is not a preferential pathway for in-
situ solutions to migrate beyond the PTF well field; To monitor groundwater quality and
groundwater flow (that may or may not be consistent with the regional groundwater flow
direction) in a fractured and faulted media that is undergoing pressurized injection and
recovery; To measure any rebound effects to groundwater quality and flow in fractured
and faulted media once groundwater rinsing has ceased; To confirm the. Applicant’s
claim that hydrologic control of subsurface in-situ leaching solutions could be maintained
for the fourteen month mining phase, nine month rinsing phase, and the initial post-
closure period given the geologic/hydrologic conditions present at the site; To verify the
Applicant’s groundwater modeling results.

The Application shall propose monitoring well(s) near the PTF in the LBFU and Oxide
aquifers to verify hydraulic control of injected in-situ leaching solutions. The criteria for
the requested wells shall include the following: Located within a reasonable distance
from the PTF well field to measure potential groundwater. One or more wells located
within a highly fractured and faulted zone of the Oxide unit (i.e. Sidewinder fault and
other documented faults in the vicinity of the PTF). Screened throughout the injection
zone (dependent on the depth and location of geologic contacts between the LBFU/Oxide
and the Oxide/Sulfide Unit relative to the depth of injection). Screened partially through
the LBFU (dependent on depth and location of geologic contact between LBFU/Oxide
relative to the depth of injection).

Curis’s response to ADEQ’s request consisted of a single paragraph stating that it had
proposed two additional monitoring wells in response to a USEPA request and that the
wells should be monitored monthly for Level 1 contaminants only. Curis provided no
justification for the location, depth, or construction of the wells, nor did it bother to
describe how the two wells answered the data quality objectives listed by ADEQ.

Despite the inadequacy of Curis’s response, the Permit was issued just one week later.
Most of ADEQ staffs’ concerns were not addressed. The Permit required two additional
POC wells and one monitoring well, but nothing that comes close to an adequate
monitoring well field. The sampling requirements and schedules are similarly inadequate
and will not develop the data needed to develop a permit for commercial operations.
Nothing in the record justifies ADEQ’s decision to require such limited monitoring after
having made multiple requests for wells and monitoring requirements that were designed
to provide data in support of numerous important objectives. The result is a monitoring
well program in the Permit that fails to satisfy the statutory requirements of A.R.S. § 49-
243 and 49-244 and that fails to establish the PTF as a “pilot project” that qualifies for a
Temporary APP.
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3.3.2 Curis has not justified placement of the POC wells in the locations approved
by ADEQ.

Aquifer water quality standards must be met at the POC or multiple POCs, in the case of
a large site. The POC is a vertical plane downgradient of the project extending through
the aquifer and extraction zone. POCs must be located so that they ensure protection of
all current and reasonably foreseeable future uses of an aquifer.

In order to determine the appropriate POC, the Pollutant Management Area (PMA) and
the Discharge Impact Area (DIA) must be determined. The PMA is defined as “the limit
projected in the horizontal plane of the area on which pollutants are or will be placed.
The pollutant management area includes horizontal space taken up by any liner, dike or
other barrier designed to contain pollutants in the facility. If the facility contains more
than one discharging activity, the pollutant management area is described by an
imaginary line circumscribing the several discharging activities.”

The DIA is “the potential areal extent of pollutant migration, as projected on the land
surface, as the result of a discharge from a facility,” According to ADEQ, the DIA is
necessary to provide an understanding of the extent and degree of contamination to be
expected in the aquifers underlying the site, and in the vadose zone. Establishment of the
DIA allows the agency to develop conditions and requirements in the permit designed to
protect potential receptors that may be impacted. It is defined for the expected life of the
facility through a hydrogeologic study. .

The study must also demonstrate that the discharge will not cause or contribute to an
AWQS exceedance or in the case of an existing AWQS exceedance that no additional
degradation will occur. Both a map of the DIA and an explanation of the methodology
by which the DIA was defined are required in an APP application. Despite this
requirement, Curis admits that “no significant additional hydrogeologic characterization
activities have been conducted at the PTF site and surrounding vicinity since the Brown
and Caldwell (1996a) study was completed.” Reliance upon these 1996 studies fails to
account for the significant area changes that have occurred in the last 16 years. Those
studies also do nothing to justify placement of POC wells associated with Curis’s PTF on
the State Land parcel. Thus, it is hard to believe that ADEQ would allow Curis to rely on
this outdated hydrogeologic study for POC well placement at the PTF. ADEQ should
require Curis to conduct its own hydrogeologic study accounting for current-day
conditions and reasonably foreseeable future downgradient groundwater uses and explain
how its POC wells meet regulatory standards in relation to the PTF.

As shown in Figure 3-1, ADEQ has previously represented to the public that POC wells
should be placed within the DIA. And this is a reasonable requirement because one
would hope that the state agency tasked with protecting the environment would want to
be alerted — through monitor well sampling data and timely reporting — of the potential
contamination flowing from the facility discharge into the area expected to be impacted
by the discharge.
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ADEQ’s own procedures state that when considering the number of POCs and the exact
locations of POCs, the agency should consider site specific conditions including, but not
limited to, the expected pollutants, the location of potential receptors, aquifer uses,
aquifer characteristics, and the location of discharging facilities. POC wells should be
located “at those points where contamination emanating from the facilities is most likely
to be detected the earliest.

Despite these reasonable agency criteria for POCs, Curis proposed and ADEQ accepted
POC wells far outside the DIA. Curis has proposed a DIA that is depicted below in
Figure 3-2, which depicts Curis’s version of the DIA five years after closure based on
sulfate migration as indicated by Curis’s geochemical modeling.’03 As can be seen, the
POC monitor wells are hundreds of feet from the area impacted by Curis’s mining during
PTF operations. So even if the well field discharges contaminants that then escape
hydraulic control and flow into the DIA — the area expected to show an impact from the
discharge — the POC wells will not detect that contamination and alert the agency (and
the public) to the problem. Nor will the POC wells provide useful data about most PTF
impacts that could occur before ADEQ’s evaluation of a full-scale operation, including
containment system performance and hydrologic and geochemical assumptions relating
to injection and recovery. Given this, ADEQ should revise the Permit to move the POC
wells inward to be located within the DIA.

In correspondence between ADEQ and Curis regarding the POC well locations, Curis
appears to be arguing that ADEQ cannot require it to move the POC wells within the DIA
but that they need only consider the PMA. If ADEQ chooses to accept Curis’s argument,
then ADEQ should still move the POC well locations inward from those depicted in the
Permit. According to A.R.S. § 49-244, the POC is “the limit of the pollutant management
area.” Similarly, ADEQ’s own procedures state that the PMA will be used to determine
the number and location of POCs.” Curis’s proposed PMA is depicted in Figure 3-3 as the
area within the black outline. The four POC wells designed to monitor westerly flows
from the PTF well field—Wells M14-GL, M15-GU, M22-0, and M23-UBF — are all
located outside the PMA in violation of statutory requirements.

Admittedly, the legislature afforded ADEQ some latitude to designate an alternative POC
location outside the PMA under limited circumstances. An alternative POC location can
only be considered in two scenarios: (1) where it is technically impracticable or
inappropriate to monitor at the PMA boundary considering the likely fate or transport of a
pollutant in an aquifer’, or (2) where an alternative POC will allow for monitoring
installation and operation that are substantially less costly. Curis has not argued that it is
technically impracticable or inappropriate to monitor at locations closer to the PTF well
field.

The second or “substantially less costly” alternative is only available when supported by
a two-pronged technical analysis demonstrating (a) the volume and characteristics of the
pollutants that may be discharged, and (b) the ability of the vadose zone to attenuate the
particular pollutants that may be discharged. In the PTEF’s case, because Curis plans to
inject at depth directly into the aquifer, there is no vadose zone that can attenuate the
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only limited data points supporting each contour map, and in some cases, no data points
for the entire southwest third of the study area.

Two of the figures, Figures 14C-32 and 14C-47, demonstrate westerly groundwater flow
direction in the Oxide Zone. Because of the hydraulic connection between the LBFU and
Oxide Zones, and the close proximity of the LBFU to the injection zone within the Oxide
Zone, figures depicting groundwater flow direction within the LBFU should also be
considered when determining appropriate FCC well locations. LBFU flow contour maps
demonstrate three periods (Figures 14C-40, 14C-42, and 14C-47) where flow direction
was to the west or southwest. Currently, there are no proposed POC wells located directly
west of the PTF, even though historical groundwater flow direction maps suggests that
flow has alternated from the northeast to the west.

Depending on the rate of pumping from off-site agricultural wells, flow direction also
could be towards the southwest, but there are no POC wells in that area. Active farming
is conducted southwest of the PTF site. Review of ADWR records shows extensive
pumping occurred in several wells located southwest of the site over the past several
years. The rate and timing of off-site irrigation pumping creates gradient changes that can
result in flow toward the west and southwest from the PTF site. Peak pumping rates occur
during the growing season and the warmer months of the year. But in all of the contour
maps that Curis relies upon POC well locations are from data collected primarily in
January and February, times when off-site pumping demands would be at their lowest
and would influence subsurface flow patterns the least. Curis should be required to use
year-long data to evaluate groundwater flow patterns, as POC wells are almost certainly
required to monitor this area.

ADEQ should require POC wells to monitor each of these downgradient areas. Merely
because one direction is not downgradient all year long, does not mean that ADEQ
should disregard it. Instead, failure to account for that downgradient pathway, even if
sporadic in nature, would allow an excursion to go undetected.

Curis’s proposed POC wells also fail to account for area mounding and local recharge. In
areas exhibiting mounding, ADEQ has previously represented that POCs may be required
surrounding the area. According to Curis’s own application, groundwater mounding is
already apparent in the area.” So it is imperative that ADEQ require Curis to add POC
monitor wells radially around the discharge areas to detect potential contamination
caused by groundwater mounding or exacerbated by Curis’s PTF. Additionally, it appears
that mounding can contribute to western flow components and allow acidic mining
solution to migrate off-site.

Curis also fails to address the potential detrimental effects of local recharge from the
nearby unlined canals on the PTF’s injection of sulfuric acid and Curis’s ability to
maintain hydraulic control. Although ADEQ highlighted this issue for Curis in the
September 2011 and again in the May 2012 deficiency letters, Curis dismissed it as a
non-issue for PTF operations. Similarly, ADEQ asked Curis to evaluate potential impacts
from wastewater treatment plant recharge and the potential impacts from the mine on
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400 feet. If injection wells are perforated at 400 feet, then Curis needs to install a number

- of observation and monitoring wells that cover that depth. POC wells M23- UBF, M22-0,
M15-GU, and MI14-GL are located in an area that Curis has identified as being
“potentially down-gradient.” It is unacceptable that two-thirds of the POC wells are
located in areas that Curis does not classify as downgradient. POC well M23- UBF
(located in the “potentially down-gradient” cluster of wells) is perforated from 210 to 250
feet and is proposed to monitor water in the UBFU. Curis does not propose to conduct
any monitoring of the UBFU in the “down-gradient” cluster of wells as the uppermost
water to be monitored is in the LBFU at 500 feet in POC Well M54-LBF. This appears to
be an inconsistent monitoring plan with no explanation for why the UBFU will be
monitored at one location, but not the other.

POC wells M54-LBF (500-750 feet perforations) and 013-0 (770-1393 feet perforations)
are feet for 013-0). It is unclear where the pump will be placed in these wells and which
specific zones will be monitored. As Curis has demonstrated in their explanation of the
POC Well P49-0. sulfate exceedance, a pump setting difference of only 50 feet can result
in a change in sulfate concentrations from 1,320 mg/L to 99 mg/L. ADEQ should require
Curis to specify where the pumps will be set and what depths will be monitored in the
POC wells. In any event, it is apparent that no matter where the pumps will be placed in
the POC wells, there will be large zones that will not be adequately monitored.

The “potentially down-gradient” POC wells M23-UBF (210-250 feet perforations), M15-
GU (554-594 feet perforations), M14GL (778-838 feet perforations), and M22-0 (932-
1130 feet perforations) with the exception of M22-0, have smaller perforated intervals.
There are, however, relatively large gaps in coverage between the perforated intervals in
those wells. For instance, there is a 304 feet gap between the UBFU and the LBFU in
POC wells M23-UBF and M15GU, and a 184 feet gap in the LBFU in POC wells
M15GU and M14GL. As noted above, Curis should be required to specify at what depths
the pumps will be placed and based on the pumping and sampling techniques utilized,
and what zones will be monitored. Again the differences in the perforated intervals
between the two clusters of POC monitoring wells demonstrate the inconsistencies of
Curis’s proposed monitoring plan.

ADEQ should require Curis to appropriately locate, design, and operate the POC wells to
ensure protection of the drinking water aquifer. And if the PTF is truly intended to be a
proof-of-concept pilot then even more POC wells, sampling and data should be required
to prove up Curis’s theories prior to commercial operations. Wells should include the
ability to conduct multi-level, multi-port sampling near and just outside the injection and
extraction well field. In order to produce representative data that can be used to truly
protect the drinking water aquifer, Curis should be required to sample wells at the same
level of ongoing injection. As demonstrated by Curis’s responses to the recent
exceedances in POC well P49-0, proper placement of the pump sampling intake is
important. To effectively monitor groundwater downgradient of the PTF well field, the
POC wells should be capable of monitoring discrete zones throughout the entire injection
intervals. '
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the difficulties posed by the lack of reliable background data. ADEQ should take notice
of EPA’s experience by revising the Permit to require the detailed, statistically valid
ambient groundwater quality monitoring suggested within the body of these comments.

A monitoring schedule should be adequate to ensure that statistical analysis of pre-mining
and post-mining conditions is possible. Ideally, such a schedule would include a series of
samples collected over a span of time at equally-spaced intervals using identical
collection methods. USEPA’s Science Advisory Board has stated that “at least as much
effort should be devoted to establishing baseline conditions as is put into post-closure
monitoring.”135 Here, ADEQ has the opportunity to develop background data against
which the impacts of this first-of-its-kind mine can be measured. Given that other ISL
mines can be anticipated in Arizona,’36 this data is vital not just to this project but to
ADEQ’s overall understanding of this type of mining statewide. But aside from the
available data at existing POC wells and data to be collected at the new POC wells, the
Permit’s monitoring schedule requires almost no sampling of ambient conditions before
mining begins.

At the PTF mine block wells, ambient, pre-mining groundwater conditions must be
established “using an ADEQ approved statistical method.” In early drafts of the Permit,
no statistical method was defined although ADEQ staff apparently understood the need
for adequate background sampling at these wells. But just before the Permit was issued,
ADEQ added language that defined the “approved statistical method” as the results of
one sampling event. Thus, background groundwater conditions in the PTF mine block
wells—which are vital to the determination of the impacts of ISL mining on the aquifer—
will be determined from a single sample taken from each well. A similar approach was
taken with regard to the single required monitoring well. At MW-O1, only one pre-
mining sample has to be taken.

It appears likely that ADEQ required only a single sample to establish background
conditions because it knew that statistically-meaningful sampling of mine block and
monitor wells would take months—months that were not available under the two-year
timeframe of a Temporary APP. Indeed, notes on a July draft of an ADEQ Request for
Information indicated that there was “no way to statistically determine preoperational
water quality” and no time “to establish AQLs and ALs through ambient groundwater
sampling.” Actually, there is a way to establish background conditions, but it requires
time to take a series of meaningful samples through a reasonable sampling process. The
fact that ADEQ shortcut that process and thereby undermined the value of the PTF as a
pilot project, is just one more reason that this project should not be pursued through the
Temporary APP process.

A single sample has no statistical meaning and does nothing to establish background
conditions, especially in an aquifer that is heavily impacted by seasonal ADEQ raised this
same concern, asking Curis to explain why a single sample at the PTF wells “is an
adequate number of samples to determine background concentrations prior to injection.”
ADEQ Comprehensive Request for Additional Information with Suspension, at 4 (May 2,
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No relevant groundwater monitoring is required outside of the PTF mine block during the
rinsing and restoration phase of the PTF, aside from monthly monitoring at MW-01 for
pH, sulfate, and TDS. Groundwater monitoring should be required at additional
monitoring wells surrounding the mine block during groundwater rinsing. The
monitoring should include analysis for a wider array of contaminants to ensure a better
understanding of how the aquifer reacts to Curis’s restoration efforts. Such monitoring
also should be conducted more frequently than during PTF operations, because the
groundwater system can be expected to change rapidly from conditions prevalent during
operations as acid mining solutions are flushed from the aquifer. Measuring these rapid
changes with weekly or bi-weekly monitoring would provide vital data regarding
contaminant trends and for validating and verifying Curis’s groundwater and
geochemical models.

Within the PTF mine block, the Permit uses sulfate as an indicator parameter to
determine whether groundwater conditions have been restored to permit standards, with
verification sampling for the full suite of contaminants listed in Table 4.1-7. Although the
permit requirements are not entirely clear, our understanding of the sampling
requirements at the mine block wells are as follows: Curis must monitor the mine block
well field headers—not the individual mine block wells—for sulfate. No particular
monitoring schedule is required. When sulfate in the samples at the headers falls below
750 parts per million, Curis must sample for the full suite of contaminants in Table 4.1-7.
Curis must continue groundwater rinsing until concentrations of those contaminants in
Table 4.1-7 that have an AWQS are below permit standards in the well field header
samples. At that point, Curis must sample each mine block well individually for sulfate
and pH. If sulfate is above 750 parts per million or pH is below 5.0 at a well, then rinsing
must continue at that well. Otherwise, rinsing at that well can stop. Once all individual
wells are below 750 parts per million sulfate and above 5.0 pH, Curis may temporarily
discontinue hydraulic control for 30 days. After 30 days, Curis must sample at the well
field headers— not the individual wells—to see if sulfate remains below 750 parts per
million and pH remains above 5.0. If that is the case, Curis may permanently cease
rinsing activities and hydraulic control. Thirty days after rinsing and hydraulic control
stop, Curis must sample the individual mine block wells for the full suite of contaminants
in Table 4.1-7 to measure for rebound. The wells must be sampled again six and twelve
months after rinsing and hydraulic control stop. Although not clear, it appears that if no
rebound is detected one year after rinsing stops, the wells may be abandoned. There is no
information in the record justifying or explaining the 30-day period between cessation of
rinsing and hydraulic control and sampling for rebound. Nor is there an explanation of
why six and twelve month sampling events were chosen as appropriate for measuring
rebound. ADEQ requested that Curis “include a justification for the timeframe between
the post groundwater sample and cessation of groundwater rinsing. To this, Curis
responded “One month is considered sufficient to detect changes in constituent
concentrations at each of the wells. Such a conclusory statement, citing no support
whatsoever, does nothing to answer ADEQ’s question. Nor does the record contain any
subsequent analysis of this issue. Although ADEQ ultimately required three sampling
events over the course of a year, there apparently has been no analysis of whether those
events are sufficient to detect rebound at this site. ADEQ’s requirements for rebound
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sampling cannot be based upon a reasoned evaluation of the facts because Curis has
provided no facts to support the plan.

There are several other issues with this process that should concern ADEQ. First, Curis is
only monitoring for sulfate initially as an indicator parameter, in reliance on its
geochemical model. That model is suspect for reasons discussed elsewhere. Curis has
not yet demonstrated that sulfate is an adequate indicator parameter.

Second, confirmation sampling through analysis of the contaminants listed in Table 4.1-7
may help verify groundwater conditions, but such sampling should be conducted at
individual PTF mine block wells, not just at the well field headers. Sampling for these
contaminants only at the headers will not identify potential issues at individual wells.
Furthermore, ADEQ should want to see data on all contaminants from each of the mine
block wells to better assess Curis’s restoration efforts.

Third, the decision to discontinue hydraulic control should be based upon analysis of
sampling for all contaminants listed in Table 4.1-7, not just analysis of sulfate and pH.
Hydraulic control is the only protection afforded downstream users. Discontinuing that
protection should not be based on analysis of just two groundwater parameters. At a
minimum, Curis also should be required to demonstrate compliance with AQLs in all
mine block wells before hydraulic control stops.

Fourth, the decision to permanently discontinue hydraulic control should not be based
upon a single sample at the well field headers that is only analyzed for pH and sulfate. As
discussed previously, a single sample is statistically meaningless and does not
demonstrate that the aquifer has been restored. Confirmation sampling to demonstrate
that restoration is complete and hydraulic control can be safely stopped should involve
statistically meaningful sampling conducted over an appropriate period of time.

Finally, the rebound sampling requirements are inadequate. Rebound sampling should be
conducted quarterly, at a minimum. It is nonsensical to require quarterly and semi-annual
monitoring at POC wells that are far-removed from the impacts of these wells, but not
require similar sampling at the wells themselves (at a minimum). Furthermore, the Permit
does not state what is required if rebound sampling detects a problem. Nor does the
Permit clearly allow for extended rebound sampling beyond the first year if upward
trends are detected in contaminants.

This issue is highlighted in Attachment 6 of Appendix A, in which Dr. Wilson discusses
issues with Curis’s geochemical modeling. He specifically notes that the modeling that
resulted in process solution predictions fails to account for rebound effects demonstrated
by the BHP pilot testing. That test demonstrated that rebound impacts can be seen more
than a decade after rinsing. I[f ADEQ intends for this act as a proof-of-concept pilot, then
the agency must require more robust monitoring to determine if rebound is occurring.
Furthermore, ADEQ should require Curis to incorporate that real-world data into any
models upon which they intend to rely for future operations.
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with a small pump attached to guarantee a good sample. The procedure for this sampling
was to turn the pump on for five minutes and then let the sample collect for another two
minutes before retrieving the baler.

This description suggests that zone specific samples were collected from the observation
wells at depths that may have been shallower than for the samples being collected from
the recovery wells. If the depth of the bailers used in the observation wells was different,
a direct comparison of electrical conductivity data from the observation well and
recovery well pairs could not have been made, because conductivity results can vary
widely at different depths, even from the same well.

A ground water elevation increase of almost 200 feet occurred in recovery well BHP5
during the start-up of the pilot test on November 8, 1997. No explanation was provided in
the BHP report documenting the pilot test. However, it can be assumed that there was
either a malfunction in the pumping mechanisms of the recovery well (BHP5), or that
significant mounding may have been occurring between the paired injection well (BHP9)
and Recovery well BHP5. Curis has never addressed this data and ADEQ has not
required Curis to evaluate the data and conduct additional investigation.

Additionally, although Curis states that a final report on the BHP pilot was never
performed, a Draft Field Test Report was prepared and revised in October 1999. Despite
multiple public records requests to ADEQ ASLD, and EPA, the draft report cannot be
located. Nevertheless, we know from other sources that the Draft Field Test Report
discusses major disparities between the data that was produced during the field tests and
the data used to justify the economic viability of the project during the permitting of the
facility in 1996 and 1997. In letters from Merrill Mining, who bought the mine site from
BHP, the company expressed serious concerns that the projections upon which the
original UIC permit was based were not supported by BHP’s 1997 pilot test: Merrill
noted that “there were major disparities between the results of field tests and the
assumptions regarding the copper recovery mechanisms and recovery rates that were
used to justify the permits for, and the economic viability of the Florence Copper Project.
The disparities led BHP Copper to conclude that the field test results did not justify
building a leach facility at Florence...”

In a Draft Field Test Report prepared by BHP in October 1999, but apparently never
publicly disclosed, BHP noted substantial disparities between the recovery rates
measured during the 1997-98 field test and the data used to justify the project during
permitting, concluding that “If the solution chemistry in the production well BHP-1 is, in
fact, a result of water-rock reactions, in-situ leaching at Florence may not be possible.”

BHP also concluded in the Draft Field Test Report that much longer leach times might be
required to obtain copper at commercially-viable levels, with modeling suggesting leach
times of 6 to 8 years. This could, in turn, double the mine life of the project, with the total
time between the start of production and closure possibly exceeding 45 years.

BHP recommended that a new field test be conducted for a much longer duration and
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Nevertheless, Curis proposed and ADEQ accepted carrying over the same 750 mg[L
sulfate, standard into the Temporary Permit. Although we appreciate ADEQ’s foresight
in adding a pH condition to the mine block closure requirements, the sulfate standard
remains set at three times the SMCL.

Nothing about this proposal makes sense under today’s conditions in the Town of
Florence.” Other mines in Arizona, such as the Sierrita and Bisbee copper mines, are
required to provide replacement water supplies when sulfate in groundwater exceeds 250
mg/L. The Town of Florence and its residents deserve no less protection. Permitting
Curis to endanger drinking water supplies through the creation of a plume of sulfate is
contrary to the purposes of the APP program and the Safe Drinking Water Act. Sulfate
should not be a trigger for the measurement of other contaminants in the aquifer, it should
be treated as a significant drinking water contaminant that must be reduced below 250
parts per million before rinsing and hydraulic control in a mine block can cease.

As ADEQ knows, the agency can include narrative standards in Curis’s APP to protect
“all current and reasonably foreseeable future uses of the aquifer” with respect to non-
hazardous substances, such as sulfate. ADEQ already has used a narrative standard in the
Permit for arsenic. Given the growth that the Florence area is experiencing, it is
reasonably foreseeable that water providers will need to drill additional wells in the area
surrounding the mine in the coming years to keep up with ever-increasing demand. The
APP should establish narrative standards and conditions for sulfate that will protect not
just current groundwater uses at existing wells, but future uses and future points of
groundwater withdrawal.

ADEQ’s own policy supports a 250 mg/L narrative standard for sulfate. ADEQ has set
forth factors to consider in establishing narrative standards, which include the following:
1. Present or reasonably foreseeable uses of water in the aquifer; 2. Knowledge of human
health-based guidance levels or some other risk-based or use-based level for the
pollutant; 3. Concentration of the pollutant in the discharge and ambient groundwater; 4.
Volume of the discharge; 5. Hydrogeologic conditions; and 6. Potential fate of the
pollutant in the aquifer

A thorough consideration of each of these factors indicates that the AL for sulfate should
be lowered. In regard to the first factor, water providers downstream of Curis currently
serve drinking water to customers that will be affected by the rising sulfate concentration
levels emanating from Curis’s mine. As Florence grows, drinking water demands will
increase substantially. This use of groundwater for drinking and other potable uses is a
reasonably foreseeable use that must be protected in a permit.

Second, as described previously, high sulfate levels in drinking water have known
aesthetic and health impacts that warrant a lower standard. While the secondary MCL is
not legally enforceable, it does represent a guidance level that ADEQ must consider in
setting groundwater standards applicable at Curis’s POC wells.
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This modeling, work could have been performed at any time, as it is based on existing
data. Yet in the 16 months since the request was made, Curis has failed to validate its
assumptions and calculations by verifying its model with real-world data. There is no
reasonable excuse for ADEQ not to have required this work before issuing the Permit.

ADEQ also has noted the significant discrepancies between Curis’s model and the data
from BHP’s pilot test:

The Application indicates that based on previous pilot testing completed in 1997 and the
recent groundwater modeling completed by the current Applicant it will take
approximately 12 months for Phase 1 and 24 months for Phase 2 to meet the indicator
sulfate concentration in the mine block wells. The Estimated Composition of the Florence
ISCR Process Solutions Forecast Groundwater Quality After Block Rinsing (column 8,
Table 3.1- Table 10A) groundwater modeling exercise projected a pH concentration of
6.4. It appears the previous applicant rinsed the mine block for approximately twenty two
months (until December 1999) and pumped the mine block for approximately six years
(until September 2004), and eight of the mine block wells had a pH value of less than 6.5
(the lowest being 3.92 in injection well BHP-6 for the latest sampling round in December
2004 and as low as 3.78 in injection well BHP-9 in June 2001) and numerous wells had
constituents that did not meet the secondary Maximum Contaminant Levels (MCLs) for
TDS, sulfate, aluminum, copper and manganese.

Thus, ADEQ clearly recognized in September 2011 that the BHP pilot test data directly
contradicted Curis’s projections of groundwater quality based upon its model. But just
one year later, ADEQ glossed over the issue and issued a permit based upon that same
unvalidated groundwater model.

Internal ADEQ correspondence suggests that the agency deliberately chose not to press
Curis to explain the discrepancies between their model and the BHP Pilot data. Instead, it
appears that ADEQ staff believed that the PTF would result in data that would address
concerns about the BHP Pilot. Such an approach is unreasonable for two reasons. First,
Curis’s model should be validated against real-world data as part of the application
process, to help validate the assumptions it puts forth as a basis for the requested permit.
By not requiring such validation, ADEQ has issued a permit with insufficient support.
Second, as discussed throughout these comments, ADEQ is not going to get the data it
needs to validate Curis’s modeling because the Permit does not require the monitoring
needed to provide that data.

The discrepancies are not limited to those already noted by ADEQ. Data from the
sediment in the BHP pilot test impoundment pond demonstrates concentrations of
numerous pollutants that were much higher than Curis’s projections. For instance, a
January 2004 sample contained: aluminum at 5,800 mg/Kg, fifty percent more than
Curis’s projection of 3,030 mg/Kg; barium at 28 mg/Kg, compared to Curis’s projection
of less than 0.001 mg/Kg; and chromium at 3.4 mg/Kg, more than twice Curis’s
projection.
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Curis provided information in Figures 8-1 and Table 9-1 of its Temporary APP
application on the “record location”—not the known location—of coreholes within this
area. Curis further admitted that previous practice was to backfill coreholes with soil and
grout only the top 20 feet, meaning the coreholes are not visible today. Curis also
admitted that some coreholes may have collapsed at the surface. But the only
commitment to finding these coreholes that Curls made was to excavate at the “record
locations.” Even that commitment was qualified to save Curis money, as Curis proposed
to look for changes in soil texture and vegetation or surface elevation to “avoid
unnecessary excavation.” It is absurd to think that Curis can locate these coreholes and
old wells through such visual clues. Curis also proposed to “evaluate” alternative
geophysical techniques for finding coreholes. Such an evaluation would be rudimentary
at best. Curis only has two years to finish PTF activities under the Permit, and needs 23
months of that time for ISL mining and groundwater restoration. That leaves little time
for “evaluation” of geophysical locating techniques, much less implementation of such
techniques. In reviewing Curis’s application to amend APP P-101704, ADEQ originally
requested additional information on coreholes that is necessary to a complete
understanding of this issue. The requested information included: a schedule for closure of
all coreholes; a discussion of the “probability that additional boreholes may be present”
that Curis had not previously identified; and a description of the method Curis would use
to locate and identify coreholes. Curis never responded to that request. In reviewing
Curis’s Permit application, ADEQ failed to renew this important request for the
additional information on coreholes and wells at the site. ADEQ did not request any
additional information on coreholes, other than to request a map depicting “the locations
of coreholes that will be plugged and abandoned .“ The map provided by Curis in
response merely provides location information already available from Magma and BHP
records already in ADEQ’s file. ADEQ completely ignored the probability that numerous
coreholes exist on the State Land parcel that are not depicted on this—or any other—
map. No reasonable explanation exists in the record to explain why ADEQ did not
require Curis to provide information similar to what it had previously requested in
September 2011 in regard to coreholes.

USEPA did ask Curis to provide historic records regarding well and corehole
construction and abandonment. Curis’s response listed approximately 38 coreholes and
wells, 16 of which were located within 500 feet of the PTF well field that had been
purportedly abandoned. Curis also provided documentation for those coreholes and wells,
but abandonment documentation was missing for many wells and clearly inadequate for
others. Even where the information included an indication that the corehole was filled
with cement, information regarding what methods were used to place that cement and the
calculated volume of the corehole to be filled were not provided. Curis’s response also
lacked required Notices of Intent to Abandon a Well, Well Abandonment Reports,
USEPA Plugging and Abandonment Forms, diagrams depicting “as abandoned
conditions”, and descriptions of placement methods and volumes. Furthermore, Curis’s
own summary indicates that Geophysical Borings B-5 and B-6 were filled with “native
material,” and that abandonment details for Well DMB were not known. Finally, if Curis
was asserting that these wells and coreholes have been properly abandoned, it is directing
contradicting its previous admission that these coreholes “have not been sealed in
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faulting in the PTF area, to find open coreholes and wells more than 500 feet from an
injection well. Curis should be required to explain why it is reasonable to limit closure to
a 500-foot radius, based upon a thorough evaluation of hydrogeologic data and models
within the PTF area. It should then be required to verify its predictions that a 500-foot
radius is safe through monitoring during PTF operations. USEPA appears to agree that
there is a lack of foundation for the 500 foot radius and that Curis’s approach to this area
has been inconsistent at best.

By accepting without question Curis’s proposal to close only those coreholes and wells
within 500 feet of the PTF well field, ADEQ has unreasonably permitted dozens of other
coreholes and wells to remain open as conduits for toxic mining solutions. Curis’s site
map indicates that there are about 140 recorded corehole and well locations on the State
Land parcel. Curis has not identified — and ADEQ has not asked—how many of these
have actually been located. Other coreholes may exist on the State Land parcel that Curis
has not identified, including an unknown number of coreholes in the area of the
underground mine shafts. In addition, dozens of other coreholes and wells exist within
500 feet of the State Land boundary.

To minimize the risk of contaminants escaping through these conduits to the drinking
water supply, ADEQ should require Curis to locate, plug and abandon every corehole and
well on the State Land parcel and within 500 feet of the parcel that is not needed for PTF
operations. This work should entail several steps to ensure that the universe of relevant
structures is properly addressed and that the work is performed according to industry and
regulatory standards. First, ADEQ should require Curis to immediately disclose all
documentation regarding the location, construction, depth, arid use of coreholes at this
site. Curis clearly has such documentation, because it has discussed its ability to locate
coreholes based upon “available survey coordinates” and has disclosed limited
documentation to USEPA. If Curis’s predecessors possess some or all of the
documentation, ADEQ should obtain the documents from the relevant companies under
its existing subpoena authority. The information should be provided in a report
summarizing the current status of these structures.

Second, ADEQ should require Curis to prepare a work plan that includes a thorough
investigation for other coreholes in the area and procedures for properly plugging and
abandoning coreholes and wells. The report should clearly indicate which known
structures could not be physically located. For coreholes and wells that could not be
located, the work plan should provide for the installation of appropriate monitoring
facilities in the area of “lost” structures to ensure detection of escaping mining solutions
through these conduits. The work plan should also explain what actions Curis will take if
it cannot properly plug a corehole or well because the casing has collapsed or for other
reasons.

After ADEQ approval of the work plan, Curis should be required to complete all work
under the plan and submit a report to ADEQ documenting its efforts before PTF
operations begin. ADEQ should also require a permit amendment to incorporate any new
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According to ADWR records, Curis transferred this well into the company’s name in
May 2010. There is nothing in the ADWR file to indicate that this well was abandoned
by Curis or its predecessors.339 In its January 2011 APP application, Curis provided
geographical coordinates for the well but reported that it could not physically locate the
well.34° In its Permit application, Curis identified Test Well DM-B on a site map but
included no information on the well in its list of wells and coreholes located near the PTF
well field. ADEQ correctly requested more information on this well. In response to that
request, Curis indicated that the well had been abandoned, but did not explain if it had
actually located the well or provide detail in support of the contention that the well was
abandoned? In a more recent submittal to USEPA, Curis has again asserted that Well
DM-B has been abandoned, but Curis provided no documentation in support of that
conclusion, nor did it explain if this well has now been located?

A lost or improperly abandoned well in this location creates a significant conduit for PTF
mining solutions to escape Curis’s control. This concern is heightened by information
about other wells in the area. Drawdown data from Observation Well MCC523 has been
described as “characteristic of fracture-dominated flow” that may be related to the
Sidewinder Fault? Observation Well MCC523 is 690 feet deep and is approximately 250
feet northeast of Test Well DM-B, indicating that the latter well likely is located in the
Sidewinder Fault zone also? The location of a lost or improperly abandoned well in in an
area of known fracturing should be of serious concern to ADEQ?

Also, Observation Well OB-6, located 250 feet from Test Well DM-B, was used in a
1994 aquifer pump test conducted by Magma Copper. This well did not respond to the
pump test, but no explanation could be found because nothing was known about the
installation, construction, depth or screening of the well? A partial explanation might be
found in a lost or improperly abandoned Test Well DM-B, which could have acted as a
conduit for groundwater in a manner that impacted the response in Observation Well OB-
6. In the Permit, ADEQ has required Curis to submit documentation records for the
plugging and abandonment of all wells and coreholes within 500 feet of the PTF well
field boundary. But ADEQ has allowed Curis to wait until 30 days before PTF
operations begin to provide that information. As a result, the public will have no access to
those records until months after public comment is closed and the permit is finalized.
Furthermore, if Test Well DM-B has not been located or Curis cannot document proper
abandonment, ADEQ will not know that until just before PTF operations begin. Nothing
about the APP process to date gives the public any assurance that ADEQ will require
Curis to properly address an improperly abandoned or lost test well so late in the process
when Curis will certainly be pressuring ADEQ to allow the start of PTF operations.
Moreover, there is nothing in the Permit that addresses the steps that will be taken (if
any) if Curis cannot locate the well or properly document abandonment. Therefore,
ADEQ should revise the Permit to include the following requirements:

1. If Curis cannot locate Test Well DM-B, Curis should install additional monitor wells in
the immediate area and along relevant fractures before PTF operations begin. Because
proper placement and construction of additional monitoring wells is key to protecting
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earth fissuring that can provide preferred pathways for seepage migration to the water
table.”

As can be seen in Figure 7-7 above, Curis’s PTF design includes a long pipeline (in
black) connecting the well field to the beneficiation facilities designed to carry acid- and
chemical-laden pregnant leach solution and lixiviant for reinjection right across multiple
historic underground mining shafts (depicted in brown). And as recognized by ADEQ
itself, underground mine workings pose a significant subsidence risk that can lead to
pipeline system failures. If Curis’s proposed pipeline settles and cracks or breaks or
otherwise fails, chemical-laden pregnant leach solution and lixiviant could spill out to the
surface soils, potentially leach into the subsurface, and contaminate area groundwater.

An April 2012 draft of ADEQ’s request for additional information noted the problems
inherent in Curis’s pipeline design, in that it traversed several underground mine
workings. ADEQ’s draft also noted that subsidence is an “inevitable consequence of
underground mining”, that the effected surface is generally larger than the extracted area,
that faults generally increase the risk of subsidence, that water reduces the strength of the
underground rock and that effects to the surface may not be visible for some time. As a
result of these concerns, ADEQ requested a subsidence study for the State Land parcel.
ADEQ also requested a separate schedule to monitor for subsidence during PTF
operations.

In the final request for additional information issued to Curis, ADEQ eliminated almost
all of the discussion of subsidence, such that its request regarding subsidence information
was limited to the following comment: Please provide a subsidence study as requested
above along with a PTF site monitoring schedule appropriate for the short duration of the
testing (one-year or more). The proposed annual survey of control points should at least
be quarterly. The proposed fixed control points should be appropriately located,
documented, and identified on a map.

Because ADEQ eliminated the more thorough discussion of subsidence in the final
request for additional information, the reference in this comment to “the subsidence study
as referenced above” makes no sense in the context of the final request. Perhaps for this
reason, Curis ignored the request and has never submitted the subsidence study. Nor did
ADEQ ever follow up to require submission of the study before approving the Permit or
include the study as a permit requirement. In light of ADEQ’s apparent concern about
this issue, this omission should be rectified and Curis should be required to submit the
study for ADEQ analysis before any permit becomes effective. '

The monitoring schedule requested by ADEQ also is of concern. Curis responded to the
request with a proposal that was apparently discussed in an April 26, 2012 meeting with
ADEQ. The proposal was for quarterly monitoring at ten points on the State Land parcel.
The monitoring data was to be kept at the site and would not be reported to ADEQ until
after closure of the PTF facility, which could be years after PTF mining is complete.

































































































































































































































