3845 North Business Center Drive

Suite 115
Tucson, AZ 85705

Tel: 520-485-1300
Email: info@arizonamining.com
Web: www.arizonamining.com

June 5, 2017

Mr. Luke Peterson

Arizona Department of Environmental Quality
Groundwater Aquifer Protection Permit Unit
1110 W. Washington St.

Phoenix, AZ 85007

Re:  Aquifer Protection Permit Application
Trench Camp Property (January Mine, Norton Mine and Trench Camp Mine Claims)
Arizona Minerals, Inc.

Dear Mr. Peterson:

Arizona Minerals, Inc. (AMI) is the applicant for an individual Aquifer Protection Permit (APP)
for facilities to be constructed at the January Adit (Norton Mine) Project at the Trench Camp Mine
property in Santa Cruz County, Arizona. . All of the work proposed in this application will be
conducted on land that is 100% owned by AMI. This permit application covers the following
facilities and regulated discharges:

* A lined Tailing Storage Facility (TSF) with integrated stormwater detention ponds
constructed using Prescriptive BADCT. The TSF will contain tailings from historical
tailings piles at the site and development rock from a decline that AMI will construct for
future underground mining operations.

* An Underdrain Collection Pond, constructed with a double liner according to Prescriptive
BADCT.

* Discharge from a water treatment plant (WTP) to Alum Gulch. The WTP will treat seepage
from the TSF and January Mine water. The WTP has been designed so that discharges will
meet applicable surface water quality standards and Aquifer Water Quality Standards.

AMI is currently working with the Arizona Department of Environmental Quality’s Voluntary
Remediation Program (VRP) (Site Code 505143-02) to eliminate discharges of mine impacted
- water to Alum Gulch from the January Adit and tailings pile seepage. A Work Plan was submitted
to ADEQ-VRP on April 27, 2017. This APP application is for the APP-regulated discharges
associated with the VRP Project.

AMI is a Nevada corporation registered with the Arizona Corporation commission, and is a
wholly-owned subsidiary of Arizona Mining, Inc. AMI is moving forward with plans to develop
the Hermosa Taylor deposit, a lead-zinc-silver resource at the site. Eventually, the TSF included in
this application will receive dry stack tailings from the development of the underground mine.



AMI is providing a check for $2,000 to cover the application fees.

AMI looks forward to working with ADEQ to move this project forward in order to eliminate
discharges from historic mining operations.

If you have any questions or need additional information, please do not hesitate to contact me on
my cell phone at 803-235-5563.

Sincerely,

I

Johnny Pappas
Director of Environmental and Permitting

Enclosures (three hard copies and two disc)



INDIVIDUAL AQUIFER PROTECTION
PERMIT APPLICATION

ADEQ{ &

Arizona Department
of Environmental Quality

Applicant [A.A.C. R18-1-503(1)] — Person signing the application

(Check One) [] Owner [] Operator  [M] Ownerand Operator ~ Email dtaylor@arizonamining.com

Name Don Taylor Phone 520-485-1300

Title President Business Arizona Minerals, Inc.

Mailing Address 3845 Business Center Drive, Suite 115 City Tucson State AZ Zip 85705
I 2 Permittee — Person responsible for complying with the terms and conditions of the APP

(Check One) [] Owner [] Operator [ Owner and Operator ~ Email jPappas@arizonamining.com

Name Johnny Pappas Phone 520-485-1300 803-235-5563 (cell)

Title Director, Environmental and Permitting Firm Name Arizona Minerals, Inc.

Mailing Address 3845 Business Center Dr. Suite 115 City Tucson State AZ Zip 85705

' 3 Landowner(s)
[C] Check this box if the person listed below is not the applicant, include a copy of the Lease or Contract

Name see applicant info Phone
Title Business
Mailing Address City State Zip

|4 Facility Name [A.A.C. R18-1-503(2)] |
Facility Name  Trench Camp Property
M New [ | Currently Operating

|5 Authorized Agent [A.A.C. R18-1-503(3)] |

[[] Check this box if the person listed below is authorized to act as an “Agent” on behalf of the applicant

Email
Name  NA Phone
Title Firm Name
Mailing Address City State Zip

| 6  Completed Form [A.A.C. R18-1-503(5)] |
[H] 1have completed and signed the APP application.

| 7 Initial Fee [A.A.C. R18-1-503(6) and R18-14-103] |
W] Check this box if an initial fee of $2,000 is attached.

| 8 Facility Address and Location Information [A.A.C. R18-9-A201(B)(1)] ]
Address 749 Harshaw Road

City Patagonia, State AZ Zip 85624

County Santa Cruz

Township ~ seebelow  Range Section Qtrl Qtr2 Qtr3
Latitude 31 ° 27 594 “N Longitude 110 °43 358 “W [] NAD27 [H] NADS3

property is in T22S, 16E Sec 32 and T23S, R16E unsurveyed sections 4 and 5
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Emergency Contact [A.A.C. R18-9-A202(A)(11)] l

Name Johnny Pappas or Greg Lucero Phone 803-235-5563 (Pappas Cell) or 520-604-0618 (Lucero cell)
| 10  Legal Description [A.A.C. R18-9-A201(B)(1)] |
Legal Description see Table 2 of main text
| 11  Operational Life [A.A.C. R18-9-A201(B)(1)] |
The operational life of the facility is 30 years
[ 12 Facility Description [A.R.S. § 49-243(K)(8)] |
I have attached a facility description that includes the following information:
A) General description of what the facility does.
B) When operations began or are estimated to begin.
C) A general description of your process as it relates to the discharge. List all operational and closed discharging facilities,
source of the wastewater, and where the wastewater is discharged.
M Yes (include as attachment) Section 1.2
| 13 Existing Environmental Permits [A.A.C. R18-9-A201(B)(1)]
List any other federal or state environmental permits issued for or needed by the facility, including any individual permit,
Groundwater Quality Protection Permit, or Notice of Disposal that may have previously authorized the discharge (insert
additional rows if necessary).
Section 9
| 14 Certificate of Disclosure [A.A.C. R18-9-A201(B)(2)] ’
Are you required to file a certificate of disclosure according to A.R.S. § 49-109? [] Yes (include as attachment) [l No
| 15 Compliance with Zoning [A.A.C. R18-9-A201(B)(3)] I
I have attached evidence that the facility complies with applicable municipal or county zoning ordinances, codes and
regulations? [M] Yes (include as attachment) Section 2.6
‘ 16 Technical Capability [A.A.C. R18-9-A202(B)] I
I have attached evidence that the applicant has the ability to carry out the terms of the permit (design, construction, operation,
closure).
The attached evidence includes:
A) Pertinent licenses or certifications held by the person.
B) Professional training relevant to the design, construction, or operation of the facility.
C) Work experience relevant to the design, construction, or operation of the facility.
@ Yes (include as attachment) Section 2.7
| 17 Cost Estimates [A.A.C. R18-9-A201(B)(5)]
Description Cost Estimate
Construction $ See Capital Cost Estimate and Basis of Estimate
Operation $ See Capital Cost Estimate and Basis of Estimate
Maintenance $ See Capital Cost Estimate and Basis of Estimate
Closure $2,131,000
Post-closure $618,162
I have attached documentation supporting the cost estimates listed above? [ Yes (include as attachment)
| 18 Financial Demonstration [A.A.C. R18-9-A203]
A) T have attached a letter by the Chief Financial Officer stating that the applicant is financially capable of meeting the costs
listed in the above item. [M] Yes (include as attachment) See Capital Cost Estimate
B) For government entities, submit a statement that indicates how the entity is capable of meeting the costs in Item 17 above.
[] Yes (include as attachment)
GWS ForM 101 (REV. DEC, 2015) PAGE 2 OF 4
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C) For non-government entities, submit the information required for at least one of the financial assurance mechanisms listed
below that covers the closure and post-closure costs submitted in Item 17, including;:
1. The selected financial mechanism or mechanisms;
2. The amount covered by each financial mechanism;
3. The institution or company that is responsible for each financial mechanism used in the demonstration; and
4. Any other details that demonstrate how the applicant is financially capable of meeting the costs described in Item 17.

Select Financial Mechanism (Check all that apply) o

[] Financial Test for Self-Assurance [] Letter of Credit
(W] Performance Surety Bond [ ] Insurance Policy
[] Certificate of Deposit [ ] Cash Deposit
[l Trust Fund [] Guarantees

Note: Please reference A.A.C. R18-9-A203 for specific financial mechanism requirements.

19

Conformance with Area-wide 208 Quality Management Plan FOR SEWAGE TREATMENT FACILITIES (STF)
ONLY [A.A.C. R18-9-A201(B)(6)]

Is the STF in conformance with the 208 plan? [] Yes [ ] No (submit request to determine conformance) NA

| 20

Compliance History (A.A.C. R18-9-A202(A)(11)) |

Have there been compliance or enforcement actions relating to this facility within the last 5 years? ~ Yes [HM] No [ |

Applicant has provided a history of compliance and enforcement actions relating to this facility for the last 5 years.
Yes @ Nol[ ] " See Section 1.5, Site is also VRP Site 505143-02

| 21

Design Flow [A.A.C. R18-9-101(13)] !

Please provide the design flow in gallons per day for all the discharging facilities located at the Site. Calculations for
determining design flow must be attached part of this application. “Design flow” means the daily flow rate a facility is
designed to accommodate on a sustained basis while satisfying all Aquifer Protection Permit discharge limitations and
treatment and operational requirements. The design flow either incorporates or is used with appropriate peaking and safety
factors to ensure sustained, reliable operation. The design flow will be used to calculate the Annual Registration Fee in
accordance with Arizona Revised Statutes § 49-242.

Design Flow 172,800 gallonsperday Or 120 gpm

22

Process Flow Diagram [A.A.C. R18-9-A202(A)(11)] |

Describe the activity producing the discharge. (Example — wastewater treatment, dewatering, cooling, manufacturing, etc.).
Include pertinent elements of water processing or treatment that could affect the quality of the water discharged in a process
flow diagram.

. Figure 4
Process flow diagram page number

23

List of Discharging Facilities [A.R.S. § 49-241]

Operational Discharging Facilities

Description Latitude Longitude

See Table 1 in main Text

Discharging Facilities to be Closed Under this Permit

Description Latitude : Longitude

See Table 1

Please insert additional rows, if more space is needed.

| 24 Disposal Method (Check all that apply) [A.R.S. § 49-241]
W] Outfall to Navigable Water [ ] Land Treatment Area
[] Recharge [] Injection Well
[ ] Surface Impoundment W] Reuse
[] Leach Field [] Other
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r25 Technical Requirements (Check all that have been attached. See Rule Citation for Specific Requirements)

Descrlptlon ' L ; , Page# | Attached?
A) Maps [A.A.C. R18-9- A202(A)(1)] In Figeires Secton [<]
B) Site Plan [A.A.C. R18-9-A202(A)2)] F+9 3 and drawing A010 in Att B
C) Design Documents [A.A.C. R18-9-A202(A)(3)] AltachmentsiB, € [x]
D) Characterization of Discharge [A.A.C. R18-9-A202(A)(4)] Attachment
E) Description of Best Available Demonstrated Control Technology [A.A.C. R18-9-A202(A)(5)] | AtachmentsB,
F) Compliance with Aquifer Water Quality Standards at the Point of Compliance .

[A.A.C. R18-9-A202(A)(6)] Sec 5 Att C and |section8 =]
G) Contingency Plan [A.A.C. R18-9-A202(A)(7) and R18-9-A204] Section 11
H) Hydl.“ogeologic Study or [M] Justification that a limited study or no hydrogeologic study is Section 5

required [A.A.C. R18-9-A202(A)(8)] [x]
I) Detailed proposal indicating alert levels, discharge limitations, aquifer quality limits,

monitoring requirements (discharge, groundwater and operational monitoring), and compliance | Section 10

schedule items. [A.A.C. R18-9-A202(A)(9)] [x]
J) Closure and post-closure plans [A.A.C. R18-9-A202(A)(10)] Section 13 of Att.|B []
SEWAGE TREATMENT FACILITIES (STF) ONLY
K) For a STF provide a map demonstrating that setbacks have been met [A.A.C. R18-9-B201(1)] NA []
L) Design Report [A.A.C. R18-9-B202 and B203] NA []
M) Engineering Plans [A.A.C. R18-9-B203] NA ]

‘ 26  Point of Compliance [A.A.C. R18-9-A202(A)(6)]

Latitude 31 ° 29 . 18 “N Longitude 110 ~° 4 < 164 «WwW

Lat/Long Coordinate System: [ | NAD27 [H] NADS3

[] Existing Well [] Proposed Well [M] Proposed Point

Narrative Description of POC Location: A conceptual POC is proposed based on expected
extent of discharge surface flow (see Figure 14).

| 27

Reclaimed Water Classification (FOR STF ONLY) |

Reclaimed Water Classification: [ A+ [ ]JA [1B+ [IB[]C

| 28

Certification Statement [A.A.C. R18-9-A201(B)(7)] I

I certify under penalty of law that this Aquifer Protection Permit application and all attachments were prepared under my
direction or authorization and all information is, to the best of my knowledge, true, accurate and complete. I also certify that
the APP discharging facilities described in this form is or will be designed, constructed, operated, and/or closed in accordance
with the terms and conditions the Aquifer Protection Permit and applicable requirements of Arizona Revised Statutes Title 49,
Chapter 2, and Arizona Administrative Code Title 18, Chapter 9 regarding aquifer protection permits. I am aware that there are
significant penalties for submitting false information, including permit revocation as well as the possibility of fine and
imprisonment for knowing violations.

Print Na Donald R. Taylor

ﬂw’d{/(/\jﬁﬁ/ 5 June 5, 2017

Slgnat}ﬂre Date

Pursuant to A.R.S. § 41-1030:

(1) ADEQ shall not base a licensing decision, in whole or in part, on a requirement or condition not specifically authorized by
statute or rule. General authority in a statute does not authorize a requirement or condition unless a rule is made pursuant
to it that specifically authorizes the requirement or condition.

(2) Prohibited licensing decisions may be challenged in a private civil action. Relief may be awarded to the prevailing party
against ADEQ, including reasonable attorney fees, damages, and all fees associated with the license application.

(3) ADEQ employees may not intentionally or knowingly violate the requirement for specific licensing authority. Violation is
cause for disciplinary action or dismissal, pursuant to ADEQ’s adopted personnel policy. ADEQ employees are still
afforded the immunity in A.R.S. §§ 12-821.01 and 12-820.02.
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ADE Individual Aquifer Protection Permit
. \F\ Administrative Completeness
O e Review Checklist

Permittee: | Arizona Minerals Inc. Inventory No.:
Reviewer: LTF:
Today's Date Checked By

Checklist instructions

This checklist is provided as a guideline for ADEQ staff in performing administrative completeness reviews and to the
applicant on what information ADEQ will need to review Aquifer Protection Permit applications. This checklist is
designed to be easy to read and follow. It is intended to address the majority of applications submitted to ADEQ, but
not every possible variation or situation. Please visit the APP website to find program specific information including
applications, rules, statutes, BADCT manuals, and other guidance information. This checklist does not supplant or
supersede statutory or rule requirements and is not intended to be binding on the applicant or ADEQ staff.

ADEQ is actively seeking comments, suggestions, or improvement of this checklist via email to Maribeth Greenslade
(mg3@azdeqg.gov).

Requirements for all ( WWTP, Mining, and Industrial APP New and Significant amendments)

Y: yes, meets the requirement; N: no, does not meet the requirement (see comment below); NA: does not apply

Two copies of all materials at a minimum, preferably three copies of the application and supporting
attachments (comb or spiral bound). The submittal of three copies allows ADEQ to conduct concurrent
technical reviews. Please note that the State of Arizona records management system cannot store
information in three ring binders, therefore, comb or spiral bound documents are preferred.

comment |3 hard copies and 2 electronic (disc) provided

$2,000 initial fee is included with the application

comment | Yes

Signature by the applicant on the certification page (cannot be the engineer, consultant, or non-corporate
agent unless an applicant-signed affidavit, indicating the person signing the application is authorized to act as
an agent of the permittee, accompanies the application)

comment | Yes — signed by Don Taylor, AMI President

ADE ADEQ Project Manager (PM) to identify or verify the application type, (i.e. Individual APP, Significant

Q Amendment, Other Amendment, Minor Amendment or Closure APP). Please note this determination may
Task .
change at a later date through further review.

comment |Individual APP

Applicant’s name and mailing address.

comment | Cover Page and Section 2.1

If the applicant is different than the land owner, is there a lease or other agreement in place?

comment | NA

Permittee’s name and address (if different from applicant)

comment |NA

Land owner’'s name and address (if different from applicant)

comment | NA

March 2014 Page 1 of 8
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ADE Individual Aquifer Protection Permit
Administrative Completeness

Arizona Department Review Checklist

of Environmental Quality

Requirements for all ( WWTP, Mining, and Industrial APP New and Significant amendments)

Y: yes, meets the requirement; N: no, does not meet the requirement (see comment below); NA: does not apply

Property Legal description included. Land descriptions can generally be one of these types (1) the "metes
and bounds" system; (2) the US Public Land Survey system; and (3) the "lot and block" survey system.

comment | Table 2
Estimated operational life of the facility. PM, please note section or location in the submitted material.
comment | 30 years — Section 1.2.4
List of existing environmental permits
comment | Section 9
Authorized agent contact information.
PM to enter authorized agent information into AZURITE, verify information is updated in Customer and the
agent is entered into the LTF.
comment | Not applicable
Facility’s Emergency Contact Person’s name and phone number
comment | Section 2.3
Certificate of Disclosure, if required (A.R.S. 49-109)
comment |Not applicable
Proof of zoning compliance: Provide evidence that the facility complies with applicable municipal or county
zoning ordinances, codes and regulations, or evidence that the zoning process has been initiated. [Mining
operations (A.R.S. 11-812) and facilities located on Indian reservations may be exempt from county zoning
requirements.]
comment |Section 2.6
List of all discharging facilities with accurate latitude and longitude information (center of facility)
comment | Table 1
Process flow diagram include a schematic diagram of all inflows and outflows for all discharging facilities with
the quantity
comment |Figure 4
Treatment process description — get from pre-feasibility study
comment |Attachment C
Characterization of discharge to include a summary of known past and proposed facility discharge activities.
Provide estimated discharge characteristics or results of actual discharge characterization. Tabulated data is
preferred.
comment | Section 1.5, Section 1.7, expected solution characterization in Attachment C
Yes Sampl_ing pqint(s) with latitude and longitude (e.qg. effluent, discharge, groundwater monitoring or other
sampling points)
comment |WTP discharge @ 31°28'15” N, 110°43'43” W
N/A Disposal method(§) specified including capacity for each disposal method (only applicable to sewage
treatment on on-site wastewater treatment systems)
comment | Not applicable
Daily design flow rate the facility is designed to accommodate. This information is required to determine the
YES Annual Fee. Provide design flow for each individual discharging facility and a sum total for all discharging
facilities.
comment |120 gpm (see also Figure 4)
YES Latitude and longitude for all proposed and installed POC wells
comment | Conceptual POC proposed @ 31°29°'1.7” N, 110°44’16.4” W — See Figure 14
Yes Contingency Plan addressing requirements in A.A.C. R18-9-A204.
comment | Section Il
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Arizona Department 2

of Environmental Quality

Individual Aquifer Protection Permit
Administrative Completeness
Review Checklist

w’\

Requirements for all ( WWTP, Mining, and Industrial APP New and Significant amendments)

Y: yes, meets the requirement; N: no, does not meet the requirement (see comment below); NA: does not apply

Compliance with aquifer water quality standards (AWQS) at the point of (POC) compliance: Include the POC
wells on the site plan. A POC for purposes of the APP program is a location where a monitoring well could be

Select [located, not an end of pipe monitoring point. Proposed POC well designs shall be included. Verify details of
a demonstration/analysis are submitted. This may be apart of the hydrogeologic study report; however, this
section in the application should be identified clearly.

comment |Figure 14 and Section 8
Proposed alert levels, discharge limitations, aquifer quality limits, and compliance schedule items. An
applicant may defer to ADEQ for these items.
comment |Section 10 for DLs, AQL, ALs. The compliance schedule is in Section 12.
Hydrogeologic study, if required --See start of Section 5 for the justification of limited hydro study.
comment | Some elements of a hydro study are provided. However, Project uses Prescriptive BADCT.

BADCT demonstration (Mining/Industrial Design Report)

This report shall be sealed by an Arizona registered engineer and contain engineering details for all
discharging facilities™.

ves Provide design information pertaining to all discharging facilities including all calculations/analysis to
demonstrate that all facilities are designed per BADCT guidance or rule. Examples include facility sizing,
stability analyses, water balance, freeboard calculations, liner leakage rate calculations, etc.
comment |Attachments, B, C, and E are sealed by a PE. The main text is sealed by an Arizona RG

WWTP Documents Required (for WWTP Applications Only)

N/A

Engineering Plans & Specifications including manufacturer specifications and cut sheets. The documents
shall be sealed by an Arizona registered engineer

comment

N/A

Reclaimed water classification. ADEQ PM: If re-use; please assign initial classification based on the
submittals.

comment

N/A

Provide sludge treatment and disposal description

comment

N/A

WWTP Design Report (R18-9-A202/B202) and BADCT

Provide design information pertaining to all discharging facilities including all calculations/analysis to
demonstrate that all facilities are designed per BADCT guidance or rule. Examples include facility sizing,
stability analyses, water balance, freeboard calculations, liner leakage rate calculations, etc. Design report
shall be sealed by an Arizona registered engineer.

For further specifics please see the engineering review checklist.

comment

N/A

Verify if 208 Plan Review Application has been submitted.

comment

! Per ARR.S. § 32-101(B)(17), reports prepared by a person employed as an engineer by a mining company are not required to be
sealed because such a person is not deemed to be practicing engineering.

March 2014
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ADE Individual Aquifer Protection Permit
Administrative Completeness

Arizona Department Review Checklist

of Environmental Quality

Site Plan Requirements (WWTP, Mining, and Industrial APP)

Y: yes, meets the requirement; N: no, does not meet the requirement (see comment below); NA: does not apply

A site plan shall be submitted for all APP applications incorporating the items identified below. The size of the site
plan for large facilities should be the standard size for engineering drawings. If appropriate, include separate maps
for engineering facilities and hydrologic information.

The site plan shall include the following:

Include ngrth arrow and scale on each page and identify the latitude and longitude at the center of the facility.
(Optional®)

comment |Lat Longs in Table 1, See Attachment B and drawing A010 in Attachment B for proposed facilities
An outline of the 100-year flood plain boundary. A FEMA Flood Insurance Rate Map (FIRM) 100-year showing
floodplain boundary preferred, if available(Optional)
comment | Figure 8
Identify and label all stream channels, surface water bodies, watershed boundaries, open pits/dumps/leach
piles, underground workings, etc. on the site plan. (Optional)
comment | Figures 5, 3
Surface water flow direction arrow with diversions (Optional)
comment | Figure 5
Groundwater flow direction arrow. (Optional)
comment | Figure 10
Pollutant management area (PMA) (Optional)
comment | Figure 14
Discharge impact area (DIA) (Optional)
comment | Figure 14
Topographic map with sufficient resolution and legible elevations of contours for the facility.
comment | Shown on several maps. Best ones are provided in Attachment B—patrticularly drawing A010
All discharging facilities with the latitude and longitude. Summarize the information in a table on the site plan
(Optional)
comment | Table 1
All known water wells within 1/2 mile of property boundary, labeled with ADWR Well Number, latitude and
longitude, and use. Tabulation of this data to prevent excessive labeling on the site plan itself is preferred.
Provide water level elevations in the wells, and highlight/identify the nearest downgradient well (Optional)
comment | Table 3 and Figure 9
All known borings, labeled with latitude and longitude. Tabulation of this data to prevent excessive labeling on
the site plan itself is preferred.
comment |Figure 9, Table 3
Show the delineation of the passive containment capture zone and open pit boundary, if relying on this for
BADCT (Optional)
comment NA
Latitude and Longitude for all proposed and installed POC locations
comment |Section 8

Z Optional — means that the application won’t be considered administratively incomplete if these items are not present. However, these
items may be important for a complete understanding of the facility. Providing these items with the application is recommended in

most cases.
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Arizona Department 2

of Environmental Quality

Individual Aquifer Protection Permit
Administrative Completeness
Review Checklist

w’\

Site Plan Requirements (WWTP, Mining, and Industrial APP)

Y: yes, meets the requirement; N: no, does not meet the requirement (see comment below); NA: does not apply

Latitude and longitude for all proposed discharge monitoring points. (Optional)

comment

Section 8

All known property lines and known use of all adjacent properties are shown on the site plan.

comment

Figure 2

Overlay of State and/or Federal Land property (Optional)

comment

Figure 2

All facility structures labeled and identified

comment

Figure 3 for existing facilities. See Figure 14 in the main text and drawing A010 and others in Attachment B for
planned facilities

Identify all closed facilities (A.R.S. 49-201.7) (Optional)

comment

Table 1 and Figure 3

Site Plan

components for WWTP applications only (Maybe on additional page(s) if needed)

N/A

Effluent sampling point(s), labeled with latitude and longitude (Optional)

comment

N/A

Effluent discharge location(s), labeled with latitude and longitude (Optional)

comment

N/A

Influent lift station(s), if any, labeled with latitude and longitude (Optional)

comment

N/A

Effluent pump station, if any, labeled with latitude and longitude (Optional)

comment

N/A

Setback distance(s) are shown on the site plan. Setbacks are measured from the treatment and disposal
components within the sewage treatment facility to the nearest property line of an adjacent dwelling,
workplace, or private property

comment

March 2014
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ADE Individual Aquifer Protection Permit
Administrative Completeness

Arizona Department Review Checklist

of Environmental Quality

Technical Capability, Closure, Post-closure, and Financial Demonstration Requirements
(WWTP, Mining, and Industrial APP)

Y: yes, meets the requirement; N: no, does not meet the requirement (see comment below); NA: does not apply

Technical capability demonstration including licenses, certifications, professional training, work experience to
design, construct, and operate the facility. WWTP facilities to include operator certifications.

comment |Section 2.7
Closure and post-closure plans or strategies.
For guidance on what needs to be included in a closure and post-closure plan or strategy, see the Individual
Aquifer Protection Permit Closure and Post-Closure Plan/Strategy and Cost Estimate checklist available on
the ADEQ website at: http://www.azdeq.gov/environ/water/permits/app.html.

comment | Attachment B, Section 13. Also separate document for costs.
Closure and post-closure costs (updated if submitting a significant amendment, an “other” amendment for
permit transfer, change of financial mechanism, or a revision to a closure plan or strategy that results in an
increase in the estimated costs)
Cost estimates for construction, operation and maintenance, closure, post-closure shall be derived by an
engineer, controller, or accountant using competitive bids, construction plan take-off's, specifications,
operating history for similar facilities, or other appropriate sources, equipment production rates, rental costs,
standard labor costs as applicable
The cost estimates are to be provided for all discharging facilities and contain details to demonstrate the
estimates are sufficient to verify total costs. Details to submit data such as quantities, units, unit costs,
itemized costs, and total cost.
For guidance on what needs to be included in a closure and post-closure cost estimate, see the Individual
Aquifer Protection Permit Closure and Post-Closure Plan/Strategy and Cost Estimate checklist available on
the ADEQ website at http://www.azdeq.gov/environ/water/permits/app.html

comment | Separate document
Closure and post-closure costs are derived by an engineer, controller or accountant. Cost estimates derived
by an engineer should be sealed by an Arizona licensed engineer (unless the engineer is an employee of a
mining company applicant).

comment | Yes, prepared and sealed by NewFields engineer
Financial demonstration: Financial capability letter from the CFO.

comment | Separate document
Financial demonstration: Financial mechanism intended to be used.

comment | Performance surety bond, Section 2.8
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ADE Individual Aquifer Protection Permit
Administrative Completeness

Arizona Department . i
of Birsironmental Quality w Review Checklist

ADEQ Project Manager Action

Y: yes, meets the requirement; N: no, does not meet the requirement (see comment below); NA: does not apply

The following elements are to be determined by the PM

Select Verify applicant status in the Arizona Corporation Commission STARPAS database
http://starpas.azcc.gov/scripts/cgiip.exe/W Service=wsbrokerl/main.p
comment
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ADE Individual Aquifer Protection Permit
Administrative Completeness

Arizona Department . i
of Birsironmental Quality w Review Checklist

General notes for submittals to ADEQ for APP review

When provided drawings, the following are acceptable:

A. Drawings prepared by a consultant and marked “For Construction” must be sealed by a professional
engineer licensed in Arizona.

B. Drawings prepared by a consultant and not finalized for construction must not contain any description,
such as “Preliminary”, “Conceptual”’, “For Permitting Purposes Only”, “Not For Construction” etc. but
shall be sealed by a professional engineer licensed in Arizona.

C. Per AR.S. § 32-101(B)(17), drawings prepared by a person employed as an engineer by a mining
company are not required to be sealed because such a person is not deemed to be practicing
engineering; however, the drawings prepared by such a person must not contain labels, such as
“Preliminary”, “Conceptual’, “For Permitting Purposes Only”, “Not for Construction”, etc.
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1 PROJECT BACKGROUND

Arizona Minerals, Inc. (AMI) is the applicant to the Arizona Department of Environmental
Quality (ADEQ) for an Aquifer Protection Permit (APP) for facilities to be constructed at the
January Adit (Norton Mine) Project at the Trench Camp Mine Property in Santa Cruz County,
Arizona. AMI submitted a Work Plan to ADEQ’s Voluntary Remediation Program (VRP) for the
project to eliminate discharges of mine impacted water to Alum Gulch from the January Adit and
tailings pile seepage. This application covers the VRP facilities that are regulated under APP in
accordance with A.R.S §49-241 et seq.

Key elements of this application include materials characterization by Schafer Limited
(Attachment A), and design of the proposed lined tailing storage facility and underdrain
collection pond using Best Available Demonstrated Control Technologies (BADCT) by
NewFields Mining Design and Technical Services (Attachment B). The design of the proposed
water treatment plant by Water Engineering Technologies is provided in Attachment C.

1.1 Location

The Trench Camp, Norton, and January Mine claims (Property) are located approximately 5
miles south of the Town of Patagonia, Arizona. The property is in T22S, 16E Sec 32 and T23S,
R16E unsurveyed sections 4 and 5, Gila and Salt River Meridian, in Santa Cruz County, Arizona
(Figure 1). AMI acquired the January, Trench Camp, and Norton claims in early 2016 from
ASARCO, LLC. Both the January and the Norton mine claims are recognized under a single
property designation by the Santa Cruz County Recorder, having been assigned parcel number
105-50-001B (Figure 2, Santa Cruz County Assessor Map Book 105, Page 50). The Trench
Camp and Josephine Mine claims have been assigned parcel numbers 105-50-001A and 105-49-
003. The U.S. Forest Service manages the surrounding adjacent lands, as part of the Coronado
National Forest.

1.2 Project Description

In early 2016, AMI purchased the January and Norton Mine Claims and the Trench Camp Mine
Claims from the ASARCO Trust. In accordance with the purchase agreement, AMI agreed to
conduct remedial actions under the VRP to address mine influenced water (MIW) discharges
from the January Mine Adit and seepage from historic tailing and potentially acid generating
(PAG) waste rock storage piles located on Property. This will be achieved through the following
actions:

e Material from historic tailing storage piles #1, #2, #3, and #4 (Figure 3) and PAG waste
rock will be re-handled and placed on a lined tailing storage facility (TSF) for collection

CLEAR X5 Aquifer Protection Permit Application 1 June 2017
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of solutions through an underdrain collection system. This will prevent future seeps from
the toe of the historic tailing piles, and allow for collection of underdrain solutions.

e A double-lined underdrain collection pond will be constructed downgradient of the lined
TSF to collect solutions from the re-handled historic tailings and PAG waste rock.

e An active water treatment plant (WTP) will be constructed to treat discharges from the
January Mine workings and solutions captured in the underdrain collection pond from
the historic tailings, PAG waste rock, and precipitation that falls within the lined facility.

Remedial design and operations will be conducted under the provisions of an Arizona Pollutant
Discharge Elimination System (AZPDES) permit and an APP.

AMLI is planning to start construction of the APP facilities in November of 2017 after applicable
permits are acquired.

1.2.1 Discharging Facilities

Facilities at the Property are listed in Table 1. Their geographic coordinates and regulatory status
under APP are also provided. If the facility is not regulated under APP, the regulatory basis for
the exemption is provided.

Arizona Minerals is seeking to permit three facilities/discharges in this APP Application:

e Lined TSF, including integral Stage 1 and Stage 2 stormwater detention ponds
e Underdrain Collection Pond.
e WTP discharge to Alum Gulch

1.2.2  APP-Exempt Facilities

The WTP is not considered an APP-regulated facility, as noted on Table 1, because it consists of
tanks and piping, and thus exempt according to 49-250.B.22. The discharge to Alum Gulch from
the WTP is considered an APP-regulated discharge. A BADCT demonstration for the WTP
discharge is provided in Attachment C.

The old tailing piles, as shown on Figure 3, are exempt because they are considered closed
facilities as defined in 49-201.7.

CLEAR—Z5 Aquifer Protection Permit Application 2 June 2017
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1.2.3 Process Flows

Process flows used in the designs for the facilities are shown schematically on Figure 4. A mine
water balance was prepared by Ecological Resource Associates, Inc. (Appendix K in Attachment
B).

1.24 Operational Life of APP-requlated facilities

Discharges from the WTP are expected to continue for at least 30 years. Eventually, as flows
diminish, a passive treatment plant will be constructed and will operate for an unknown period of
time. For the purpose of this application, WTP discharges are expected to last for 30 years.

The TSF will be constructed in stages as described in Attachment B. This application includes
Stages 1 and 2. A future amendment will be submitted for additional stages to accommodate
tailings from future mining operations. Future underground mining operations are estimated to
have at least a 30 year life.

1.3 Constituents of Concern

As discussed in more detail in Section 1.5, ADEQ evaluated conditions along Alum Gulch and
promulgated the Total Maximum Daily Loading (TMDL) Implementation Plan for Alum Gulch,
in March 2007. The plan recognizes cadmium, copper, zinc and acidity as the primary agents
with undesirable levels of concentration present in the Alum Gulch drainage. These are
considered the Constituents of Concern (COCs).

1.4 January Mine, Norton Mine, and Trench Camp Mine History

Mining in the Harshaw District dates from mid-18th century Spanish Colonial times, but is
poorly documented before the 1870’s. Initially, oxide lead-silver vein ore was mined from small
operations on the Trench property. This work continued intermittently until the late 19th century.
Historical information from the late 1800s and early 1900s has been well documented (Schrader,
1915; Keith, 1975). The district’s historic production is poorly reported but is believed to be
around 250,000 tons, yielding approximately two million ounces of silver with by-product lead,
zinc, copper and manganese. Production from the Harshaw district was dominated by the
Trench-area mines, small mines on the Alta claim, the Hardshell Incline and the Hermosa mine.

Ownership of the Property prior to its acquisition by American Smelting and Refining Company,
precursor to ASARCO, LLC (ASARCO) is not known. ASARCO began operating the Trench
Camp Mine in 1939. The Trench area mines and sulfide flotation custom mill produced primarily
silver ores with minor by-product lead from small underground operations. Approximately half
of the production was direct-shipping oxide ore and the balance was milling ore. The Trench mill
produced both lead and zinc concentrates with copper, silver and minor gold by-product
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production. The 150-ton per day Trench lead-zinc flotation mill also treated district ores between
1939 and 1964 on a custom basis. ASARCO continued ownership of the Property until it was
acquired by AMI in 2016.

According to public records, the January mine was worked intermittently since the early 1870s.
It was patented in 1894, and it was last operated by ASARCO in the period 1925 to 1949.
Originally, the January and Norton Mines were operated jointly, extracting zinc, lead, silver,
gold and manganese ore. In its later years ASARCO extracted mostly copper, lead and zinc ore.

Mineral extraction and concentration activities generated mining waste material, which was
deposited at four tailings storage locations within the larger Trench Camp Mine claim, and in
several smaller piles within the two other smaller mining claim sites (Figure 3). As can be seen
in the figure, three of the spent mineral ore tailings piles, identified as TP#1, TP#2 and TP#4 are
located within areas that drain into the lowlands of Alum Gulch and eventually join other
discharge along the main wash in Alum Gulch. TP#3 is within the Harshaw Creek Watershed.

1.5 Mine Influenced Water Sources

The Property falls within the Alum Gulch and Harshaw Creek watersheds. The January and
Norton claims and most of the Trench claim are within the Alum Gulch watershed; the eastern
portion of the Trench claim is within the Harshaw Creek watershed (Figure 5). Alum Gulch is a
tributary of Sonoita Creek, joining it approximately 5.5 miles downstream from the January
Mine and 2.25 miles southwest (and downstream) of the Town of Patagonia. Harshaw Creek is
also a tributary of Sonoita Creek. It joins Sonoita Creek approximately 8 miles downstream and
is upstream (east) of the Town of Patagonia.

In addition to past mining activities at the Property, several other historical mining ventures have
extracted mineral ore from the upstream canyons that eventually drain into Alum Gulch. Historic
mining activity in the watershed raised concerns about the presence of trace minerals in the
natural drainage that eventually would reach Sonoita Creek.

Two sources of mine influenced water (MIW) have been identified at the Trench/January/Norton
sites:

e Discharges from the January Mine Adit into Alum Gulch: Testing of these discharges by
ADEQ indicated the presence of cadmium, copper, zinc and acidity at levels exceeding
the provisions of the TMDL Implementation Plan for Alum Gulch. ADEQ issued a
discharge violation notice to ASARCO, who at that time owned the mining claim parcels.

e Seepage from Tailing Pile #1: In 2014, seepage from the base of the covered tailings into
the unnamed wash on the Trench Mine property was observed. ADEQ issued a Notice of
Violation to the ASARCO Multi-State Environmental Custodial Trust, the owner at the
time. The Trust committed to the development and implementation of a SWPPP and
initiated the application for an AZPDES Multi-Sector General Permit from ADEQ.

Both of these discharges are within the Alum Gulch watershed.
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ASARCO implemented a plan to capture MIW discharges by capturing it and delivering it to a
constructed passive treatment wetlands system. This treatment system did not meet the treatment
goals, resulting in exceedances of the surface water quality standards specified by ADEQ in an
AZPDES permit that was issued for the constructed passive treatment wetlands. This permit was
allowed to lapse by ASARCO. Because the initial constructed passive treatment wetlands system
implemented by ASARCO was not effective, after AMI acquired the property in 2016, AMI
proposed to implement an alternative treatment under the provisions of VRP.

1.6 Nearby Property Uses

The Property is surrounded by Coronado National Forest land which undeveloped. Parcels
within one mile that are not owned by the Forest Service, as shown on Figure 2, are as follows:

e AMI also owns nearby patented mining claims to the east.

e Clifford and Linda Hirsch own a property with a house located approximately 2000 feet
to the south of the Property and 4000 feet south of the proposed TSF.

e Norman and Ruth Hale own a house with associated ranch buildings approximately 4000

feet to the east of the property and 5000 feet east of the proposed TSF.

1.7 Past and Proposed Discharging Activities

With the exception of the aforementioned discharges (Section 1.5) there are no known past
discharges.

Proposed discharging activities are the activities for which AMI is seeking this APP permit. This
includes operation of the TSF, Underdrain Collection Pond, and discharges from the WTP.
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2 PROJECT INFORMATION

2.1 Applicant and Permittee

Arizona Minerals Inc., 3845 North Business Center Drive, Suite 115, Tucson, AZ 85705.

2.2 Landowners

Arizona Minerals Inc. Same address as above

2.3 Facility’s Emergency Contact Person

e Primary Contact: Johnny Pappas, Director of Environmental and Permitting, 520-485-
1300 (office) and 803-235-5563 (cell).

e Secondary Contact: Greg Lucero, VP Community and Government Affairs, 520-604-
0618 (cell)

2.4 Physical Address

749 Harshaw Road, Patagonia, AZ 85624

2.5 Legal Description

The Property consists of parcel numbers 105-50-001A (253.23 acres), 105-50-001B (41.23
acres), and 105-49-003 (14.3 acres) as shown on Figure 2. Claim numbers are provided on Table
2.

2.6 Zoning

The proposed activities at the Property are in compliance with zoning laws. ARS 11-812 (county
code provisions) does not allow county codes to “Prevent, restrict or otherwise regulate the use
or occupation of land or improvements for railroad, mining, metallurgical, grazing or general
agricultural purposes, if the tract concerned is five or more contiguous commercial acres.”
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2.7 Technical Capability

2.7.1  Arizona Minerals, Inc.

e Mr. Don Taylor joined Arizona Mining in June, 2010. He has more than 25 years of
mineral exploration experience with precious and base metals on five continents, taking
projects from exploration to mine development. He has worked extensively for large and
small cap companies, including BHP Minerals, Bear Creek Mining, American Copper
and Nickel, Doe Run Resources, and Westmont Mining Company. He is a Licensed
Professional Geologist in several eastern and western states and a qualified person as
defined by National Instrument 43-101. Mr. Taylor has a Bachelor of Science degree in
Geology from Southeast Missouri State University and a Master of Science degree from
University of Missouri at Rolla.

e Mr. Johnny Pappas joined Arizona Mining in January, 2016. He has a distinguished
career in the field of environmental management and permitting. Mr. Pappas recently
held the position of Director of Environmental Affairs for Romarco Minerals Inc. where
he was instrumental in directing the federal and state permitting of the Haile Gold Mine.
He was previously the Environmental Manager of the Climax Mine and was Permit
Coordinator for Barrick’s Cortez Gold Mines. In addition, he has held several Senior
Environmental Engineer positions with Pacificorp, Plateau Mining and Santa Fe Pacific
Gold. Mr. Pappas holds a B.Sc. degree in Geology and Business Administration.

2.7.2  Clear Creek Associates, LLC

As the hydrogeological consultant on the Project, Clear Creek LLC, is registered with the
Arizona Board of Technical Registration to perform work that falls within the statutory
definition of Geological practice. The Clear Creek team includes the following individuals:

e Douglas Bartlett, R.G. Arizona Registered Geologist No. 25059. Principal Hydrogeologist
for Clear Creek. Mr. Bartlett has over 30 years of technical experience. He received a BS
degree in Geology in 1977 and an MS degree in Geology in 1984.

e Alison Jones, R.G. Arizona Registered Geologist No. 44511. She is a Senior Hydrogeologist
at Clear Creek where she manages mining support and environmental projects. She has over
25 years of technical experience. Ms. Jones received a BS degree in Geology in 1979 and an
MS degree in Geology in 1983.

e Greg Hess, R.G. Arizona Registered Geologist No. 50994. Mr. Hess is a Senior
Hydrogeologist for Clear Creek where he manages water supply, mining support and other
projects. He has over 25 years of technical experience. Mr. Hess received a BS degree in
Geology in 1987 and an MS in Geosciences in 1992.
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2.7.3 Schaffer, Limited

e Dr. William Schafer who has managed and directed over 200 projects involving the
environmental aspects of mining over more than 35 years. Projects have included
prediction, prevention, and control of acid rock drainage (ARD); pit lake water quality
prediction; mine closure and reclamation of waste rock, tailings, and spent ore piles;
baseline studies in support of permit application; fate and transport evaluations; and
vadose zone modeling. Dr. Schafer has a Ph.D. in Soil Science from Montana State
University, a Master degree in Soil Science from University of California at Davis and a
Bachelor of Science in Watershed Management from Colorado State University.

274 NewFields

As the engineering consultant for the Tailings Storage Facility and Underdrain Collection Pond
on the Project, NewFields personnel are registered Professional Civil Engineers capable of
performing civil design work. The NewFields team includes the following individual:

e Mike Smith, PE. Registered PE in Alaska (License No. AELC8785), Colorado (License
No. 28114) and Nevada (License No. 16194). Principal for NewFields. Over 30 years of
engineering experience. Received a BS degree in Civil Engineering in 1983.

e Nick Rocco, PE. Registered PE in California (License No. 70454). Project Manager and
Senior Geotechnical Engineer for NewFields. Over 14 years of engineering experience.
Received a BS degree in Civil Engineering in 2000, a MS degree in Geotechnical
Engineering in 2003 and a Ph.D. in Geotechnical Engineering in 2012.

e Craig Thompson, PE. Registered PE in Arizona (License No. 63431) and Colorado
(License No. 49559). Project Engineer for NewFields. Over 7 years of engineering
experience. Received a BS degree in Civil Engineering in 2009.

2.7.5  Water Engineering

Water Engineering Technologies, Inc. (WET) is the water treatment process consultant for the
project. WET is registered with the Arizona Board of Technical Registration number 20282-0 to
perform Civil Engineering services. Mr. Scott Benowitz is the Principal Engineer and owner of
WET. Mr. Benowitz is an Arizona Registered Civil Engineer (number 63837). He has over 32
years of technical expertise. He received BS degree in Civil Engineering and Engineering
Mechanics in 1985.

2.8 Financial Capability

AMI intends to use a performance surety bond as a financial capability mechanism. A letter from
AMI’s CFO and closure and post-closure costs are provided in the Capital Cost Estimate.
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3 GEOLOGY

3.1 Regional Geology

The Project Area is located in the Patagonia Mountains of southern Arizona within the Basin and
Range physiographic province. The province is typified by north-northwest trending normal
faults. The fault-bounded mountains, typically with large intrusive cores, are separated by deep
basins filled with Tertiary and Quaternary sediments (“basin fill”). The core of the Patagonia
Mountain range is a Laramide-age granodiorite pluton that has been dated at 60-65 million years
(Graybeal, 2007).

3.2 Geologic Formations

The geology of the area was recently mapped by Graybeal et al (2015) (Figure 6). Much of
Graybeal’s work includes mapping of Simons (1974).

Rocks exposed at the surface in the Property consist primarily of:

e Cretaceous andesite (designated as Ka by Graybeal et al, 2015) - Gray, greenish-gray, or
grayish-red, porphyritic to fine-grained, thin to very thick flows of trachyandesite or
diorite; contains some rhyodacite or dacite. Maximum thickness of about 3000 feet. The
Cretaceous andesite is the surface unit throughout most of the Trench Camp claim and
most of the Alta Claim.

e Tertiary Volcaniclastic Rocks of middle Alum Gulch (Tv) - Grayish to white, well
consolidated and poorly sorted lapilli tuff and tuff breccia, probable crater-fill material of
the Sunnyside porphyry Cu-Mo system. Contains clasts of Mesozoic volcanic and
sedimentary rocks and clear quartz xenocrysts in fine-grained, illite-alunite-kaolinite-
altered matrix. Numerous silicified zones. Bedded sequences have concentric strike and
inward dips. This unit can be observed at the surface on the western side of the Trench
Camp Claims.

e Jurassic/Triassic volcanics (JTrv) - Light-colored rhyolitic, alkali rhyolitic, and quartz
latitic lava, tuff, and welded tuff; locally much altered to sericite, epidote, carbonate, and
chlorite, or strongly hornfelsed. Thickness uncertain but probably more than 6,000 feet.
This unit is present at the surface at the eastern part of the Alta Claim, and elsewhere is
underneath the Cretaceous andesite.

North- to northwest-dipping Paleozoic sedimentary rocks underlie the JTrv. The Paleozoic-
Mesozoic contact is unconformable. The Paleozoic units, from youngest to oldest, include:
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e Naco group

0 Permian Concha Limestone (Pcn) - Gray to light-gray, fine-grained, medium to
thick-bedded limestone with lenses and nodules of chert. About 155 m (510 ft)
thick.

0 Permian Scherrer Formation (Ps) - Brownish-gray to gray, massive, sandy
limestone and white to light-brownish-gray, fine-grained sandstone. About 46 m
(150 ft) thick.

0 Permian Epitaph Dolomite (Pe) - Gray fine-grained, thick-bedded limestone, silty
limestone, gray dolomitic limestone, lesser sandstone and conglomerate, and
sparse pods of chert and quartz. About 262 m (860 ft) thick.

o Permian Colina Limestone (Pc) - Gray to dark-gray, fine-grained, and medium- to
thin-bedded limestone and thin beds of dolomite. About 72-104 m (235-340 ft)
thick.

o Permian/Pennsylvanian Earp Formation (P*e) - Gray, light-gray, or pink thin-
bedded to massive, sandy to silty limestone and dolomitic limestone, and lesser
dolomite, chert and limestone conglomerate, and sandstone. About 229 m (750 ft)
thick.

o Pennsylvanian Horquilla Limestone (*h) - Light-gray, gray, or pinkish-gray, fine-
to coarse-grained, medium-bedded limestone and lesser dolomitic limestone and
brown to maroon thin-bedded limestone. About 82 m (270 ft) thick.
Unconformably overlies Escabrosa Limestone (unit Me).

e Mississippian Escabrosa Formation is below the Horquilla Limestone. The contact is
disconformable.

e The Devonian Martin Limestone unconformably underlies the Escabrosa Formation.

e Cambrian Abrigo Limestone unconformably underlies the Martin Limestone.

e Cambrian Bolsa Quartzite underlies the Abrigo Limestone. This contact is generally
conformable.

e Precambrian Quartz Monzonite is the basement rock in the area. The contact with the
Bolsa Quartzite is a nonconformity.

3.3 Site Specific Geology

3.3.1  Geologic Cross Sections

A geologic cross section through the Property was included in Graybeal et al (2015). It is
provided as Figure 7. This cross section depicts the Mesozoic volcanics underlain by the
Paleozoic sedimentary units. A lead-zinc-silver deposit called the “Hermosa Taylor Deposit” is
hosted in these sedimentary units at the Property.

A major structural feature in the Project Area is the Harshaw Creek Fault, a north-northwest
trending left-lateral strike slip fault that has more than 4 miles of displacement at its southern
end. It is late Cretaceous in age (Laramide). According to Graybeal et al (2015), this fault
appears to run west of the project site where it is covered by Tertiary volcanics.
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3.3.2 Mineralization

The core of the Patagonia Mountain range is a Laramide-age granodiorite pluton that has been
dated at 60-65 million years (Graybeal, 2007). Mineralization is associated with the pluton,
which crops out to the west of the Property. Following emplacement of the pluton, a quartz
feldspar porphyry stock was intruded at about 60 million years (Paleocene). This porphyry
generated a strong hydrothermal system that developed a zone of disseminated pyrite and
resulted in additional mineralization. It is the quartz feldspar porphyry that is considered to be
the source of the mineralization.

3.4 Geologic Hazards

In addition to earthquakes (discussed in Section 3.5), geologic hazards in Arizona include earth
fissures, landslides and debris flows, and floods. The risk from any of these hazards at the
Project Area is low.

Earth fissures and land subsidence occur in alluvial basins where there have been extensive
groundwater withdrawals. The Project is not located in an alluvial basin, and therefore the area is
not susceptible to subsidence and earth fissure formation.

Debris flows are recognized as a hazard in mountainous areas (Pearthree and Youberg, 2006).
Although these events are infrequent, generally occurring as the result of very high precipitation
events, they can alter the landscape significantly. Loss of vegetation from wildfires can increase
the chances for debris flows. Operations at the project site will be sited and designed to reduce
risks from debris flows.

According to the Flood Insurance Rate Map (Federal Emergency Management Agency [FEMA,
2011]), the Project is located in a Zone D (Figure 8). The Zone D designation is used for areas
where there are possible but undetermined flood hazards, as no analysis of flood hazards has
been conducted. These areas are often undeveloped and sparsely populated.

3.5 Seismicity

According to the Arizona Geological Survey (Fellows, 2000), the Property is located in an area
of moderate to low seismic hazard. National Seismic Hazard Maps are available from the United
States Geological Survey (USGS). These maps display earthquake ground motions for various
probability levels across the United States. The motion is expressed as peak acceleration as a
percent of gravity. In the vicinity of the Project, the Peak Horizontal Acceleration with a 10
percent probability of exceedance in 50 Years is between 3 and 4 percent of gravity. Statewide,
the values range between 2 and 10 percent of gravity (Peterson et al., 2015).

NewFields conducted a seismic hazard assessment (SHA) to define the maximum probable
earthquake event for the design of the lined TSF, as discussed in Appendix C in Attachment B.
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The SHA was completed to determine ground motions that would be experienced at the project
site associated with the maximum credible earthquake (MCE) and maximum probable
earthquake (MPE), based on regional seismicity and the probable 100, 475 and 2,475-year return
events. A deterministic seismic hazard assessment was performed using available historic
earthquake data from several national and international earthquake catalogs and regional active
faults from the United States Geological Survey (USGS) and the Arizona Geological Survey
(AZGS) within a 124-mile (200 km) radius of the project. Attenuation calculations were applied
to these events and fault sources to determine the peak ground acceleration (PGA) at the project
site. A probabilistic assessment was also completed using the USGS interactive deaggregation
tool, based on the published 2008 national seismic hazard map.

Based on the study, the MCE for the deterministic and probabilistic assessments are 0.11 gravity
(9) and 0.10 g, respectively.
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4 HYDROLOGY

41 Climate

The climate in the general vicinity of the Property varies from high desert in the Sonoita Valley
to the steppe-like climate of the higher elevation grasslands and scrub area (ADEQ, 2003). In
this semi-arid climate, average rainfall is 17 inches per year, with the majority of precipitation
occurring between June and October through “monsoonal” convective thunderstorms. Daytime
temperatures in the summer may reach 90°F with warm to moderately cool nights. Temperatures
are usually mild with periodic overnight frosts and occasional snowfall at higher elevations
during the winter months that usually melts within a few days (WRCC, 2017).

Ecological Resource Consultants, Inc. prepared a “Meteorological Analysis” memorandum
summarizing historical precipitation data and evaporation data. This memorandum can be found
as Appendix B in Attachment B.

4.2 Surface Water Hydrology

The Property is located within the Middle Sonoita Creek (USGS Hydrologic Unit Code [HUC]
#150503010206) and Harshaw Creek (HUC# 15050301-025A) watersheds. The upper Alum
Gulch subwatershed® (HUC# 15050301-561A) of the Middle Sonoita Creek watershed drains the
western portion of the Property. Portions of Alum Gulch are designated as ephemeral reaches:
from its headwaters to the January Adit, and from 800 meters downstream of the World’s Fair
Mine to its confluence with Sonoita Creek. From the January Adit to 800 meters downstream of
World’s Fair Mine, Alum Gulch is designated as an intermittent reach. Harshaw Creek drains the
eastern portion of the Property. Harshaw Creek and all of its tributaries are designated as
ephemeral reaches (ADEQ, 2003). Both drainages are tributaries of Sonoita Creek, which is
located to the northwest between the Santa Rita and Patagonia Mountains (Figure 5). Sonoita
Creek flows to the west as a tributary of the Santa Cruz River.

Both Alum Gulch and Harshaw Creek in the Project Area are considered “Not Attaining” under
the Clean Water Act §303(d). Segments of Alum Gulch are Not Attaining for cadmium, copper,
zinc, and acidity while segments of Harshaw Creek upstream of the Property are Not Attaining
for copper and acidity. Another drainage basin to the west of Alum Gulch, the Three R Basin, is
also Not-Attaining due to exceedances of cadmium, copper, zinc, and acidity. In the TMDL
Implementation Plan for Alum Gulch (ADEQ, 2007), ADEQ notes that “all three waters are in

! Alum Gulch subwatershed is divided into the upper watershed, HUC# 15050301-561 A, and the lower watershed,
HUCH# 15050301-561A.
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areas of high mineralization and share similar historic mining practices”. The sources of
impairment for Alum Gulch “include adit drainage, waste rock and tailings piles, and sediments”
and “the major portion of the loading originates from the World’s Fair Mine and Humboldt
Canyon areas with relatively minor contributions from Trench Camp Mine and January Adit”.
The TMDL document for Harshaw Creek (ADEQ, 2003) identifies the Trench mine’s dump
number 3 as a “minor source” of loading into Harshaw Creek. ADEQ considered mining
residues from the Morning Glory Mine and the Endless Chain Mine, located upstream of the
Trench Camp, to be significant sources of loading to Harshaw Creek.

4.3 Site Stormwater Analysis

The TSF, underdrain collection pond, and associated stormwater controls were designed for a
100-year/24 hour storm event, as described in Attachment B, Section 9. NewFields used the
hydrological modeling system HEC-HMS (version 3.5), a precipitation-runoff simulation
computer program developed by the Army Corps of Engineers, to calculate the magnitude and
timing of the peak flows as well as volumes resulting from specified storm events. The
watershed areas were divided into sub-basins such that flows and volumes could be calculated at
various points within the watershed where design elements were located. Peak flows and
volumes were developed for the 100-yr/24-hr storm event and are used to complete the design
calculations.
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5 HYDROGEOLOGY

Limited hydrogeologic data are provided in this application for the following reasons:

e According to Sections 2.3.1 (Siting Criteria for Process Solution Ponds) and Section 2.5.1
(Siting Criteria for Tailing Impoundments) in the BADCT Manual (ADEQ, 2004), “the
Prescriptive BADCT criteria are designed to eliminate the need for considering site
hydrogeology and vadose zone characteristics, and minimize the need for consideration
of other site factors.”

e Discharges from the WTP will be treated to AWQSs and applicable surface water quality

standards.

Based on these considerations, this application meets the requirements of A.A.C. R-18-9-
A202(A)(8).

5.1 Agquifer Properties

Groundwater flows in bedrock fractures at the site. There is little to no alluvium present. Porosity
of fractured bedrock aquifers is generally low, on the order of 1 to 2 percent. However
mineralization can result in higher porosities.

5.2 Wells and Borings

Clear Creek used ADWR Wells 55 database and data provided by AMI to plot known water
wells on and within one-half mile, as shown on Figure 9. Information regarding these wells is
provided on Table 3. Exploration borings have been drilled in the area, but they have either been
converted to wells (and thus included on Figure 9 and on Table 3) or they were immediately
abandoned (and therefore not included on the figure or the table).

There are no known drinking water wells within % mile. A stockwater/wildlife (#642746) is
located approximately ¥ mile north of the property. Arizona Minerals owns some water supply
wells, but they are not used for drinking water. All other wells are used for monitoring water
levels and/or water quality.

The location of well 642746 is a cadastral location from the ADWR database. The registered
location corresponds to a square measuring ¥2 mile by % mile centered on the mapped location.
ADWR well registry records are not always accurate, and are limited by the quality of data that

CLEAR X5 Aquifer Protection Permit Application 15 June 2017
CREEK ) ASARCO January Adit (Norton Mine) 400003
Santa Cruz County, Arizona



was submitted when a well was registered. Other well locations are surveyed locations provided
by AMI.

5.3 Depth to Groundwater and Groundwater Flow

There is no alluvial aquifer in the Project Area. As noted in Section 2.1, the bedrock outcrops at
the surface. Groundwater in the area is limited to faults, fractures, and voids within the bedrock
complex.

531 Depth to Groundwater

A map of the potentiometric surface, based primarily on water level measurements conducted in
September 2016, is presented on Figure 10. Depths to water in wells ranged from 17.1 feet bls at
MW-3 near the January Adit at the northwest portion of the Project Area, to 338 feet bls at HDS-
345. In general, depths to water decrease to the north as the land surface elevation decreases.

5.3.2  Water Level Trends

Monthly monitoring of water levels in selected boreholes began in July 2013. Since 2013,
groundwater elevation has been stable with very little variation (2 to 5 feet) at most locations.
The greatest variation (over 10 feet) in groundwater elevation is seen at HDS-321 and HDS-249
to the east of the Property near an unnamed tributary of Harshaw Creek. At these two boreholes
the groundwater elevation has increased approximately 2 feet per year over the three years of
monitoring (Figure 11). The higher variability of water levels in these wells may be due to their
proximity to surface drainages. AMI continues to collect water level data at several locations at
the Project site to characterize hydrogeologic conditions and trends.

5.3.3  Groundwater Flow Direction and Hydraulic Gradient

As shown on Figure 10, groundwater flow is generally towards the north, with localized
northeast and northwest flows, depending on the location. Based on the September 2016
groundwater levels shown on Figure 10, which are generally representative of static conditions,
the horizontal hydraulic gradient ranged from 0.025 at the southern part of the site to
approximately 0.013 at the northeastern part of the site.

5.34 Recharge

Groundwater is recharged from precipitation at higher elevation. Based on water level trends
observed in wells located near washes (as noted in Section 5.2.2), recharge also appears to occur
in the washes and drainages which carry surface flows to the north and northwest.
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6 SITE CHARACTERIZATION

6.1 Previously Conducted Characterization

Characterization studies were conducted in support of AMI’s original VRP Work Plan dated
October 19, 2016 (CPE and Sovereign Consulting Inc., 2016) that was submitted to ADEQ and
Public Noticed on October 21 and 28, 2016. The work plan characterized the quantity and
quality of adit and tailings pile discharges. Samples of the adit and tailings piles seepages were
collected by AMI personnel in 2015. After AMI took ownership of the Trench Camp Mine
property in January 2016, AMI personnel conducted field measurements and sampling of both
the adit and onsite seepages, in conjunction with installation of a Pilot Remediation Passive
Treatment System (RPTS). CPE and Sovereign Consulting Inc. used the data to characterize
flows and levels of metals (including the constituents of concern) present in the subject seepages.
Portions of the CPE and Sovereign Consulting Inc. characterizations that are pertinent to the
revised Work Plan are summarized below.

6.1.1  January Adit Seepage Flows and January Mine Workings Recharge Flows

CPE and Sovereign Consulting Inc. (2016) evaluated January adit seepage flow for the Work
Plan as follows:

In order to determine the level of treatment needed for remediation of the January Mine
Adit discharges, the parameters that must be identified are the volume of water contained
in the adit as well as the rate of flow of the discharges observed at the adit. The initial
measurements were performed in the adit drain pipe that discharges into the existing
constructed wetlands immediately downstream from the adit, during the period September
through November of 2015. The resulting measurements placed the flow in the range
between 7-10 gallon-per-minute (GPM). Subsequent flow measurements using a flowmeter
installed as part of the Pilot RPTS confirmed the prior flows and the sensitivity of flow to
seasonal conditions.

In conjunction with the pilot plant installation, one of two monitoring wells that had
earlier been installed, by ASARCO, above the adit and into the January Mine workings
was equipped with a submersible pump. This well is identified as Well #1 (see Figure 5,
Well Equipment Diagram). The second well, identified as Well #2, was outfitted with
equipment to measure water level in the adit, as shown in Figure 5.

In May of 2016, a well recovery test was performed at the adit with a 70 GPM pump. The
results from this test provided an initial estimate of 7 GPM as the recovery rate of the
January Mine workings, measured at the existing January Mine wells (see Figure 6,
January Mine Workings Pumping Test Results). This was taken to be representative of dry
weather conditions, and correspond to the smaller flows in the 2016 adit discharge
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measurements. Similar adit discharge flows were reported by the previous
owner/operator.

In order not to release adit seepage into the existing constructed wetlands during the Pilot
RPTS evaluation, AMI requested authorization to use the January Mine water for its
mineral exploration activities. ADEQ granted its authorization in July of 2016.

Detailed January Mine water pumping measurements were observed and recorded during
August through October of 2016, during which time a 32 GPM pump was kept in nearly
continuous operation, to evaluate the adit well production and recovery during dry and
rainfall periods. The results from this test provided an estimate of 14 GPM for the well
recovery rate of the adit during Monsoon Season without major storm events. A 39 GPM
recovery rate was noted during Monsoon Season, due to a major storm event where 2.8-
inches of rain fell within two-hours.

As explained earlier, a pilot remedial process treatment system evaluation was conducted
for discharges originating at the January Adit, which also provided an opportunity to
further investigate the January Mine well recovery rate and, from extrapolation of this
data, the available storage in the January Mine workings. These parameters will be used
for sizing of the final remedial passive treatment system. The pilot test system was installed
at a location close to the January Mine Adit (see Figure 7, Remedial Treatment System
Pilot Test Site Layout). Effluent generated by the pilot test treatment system was
discharged to the existing constructed wetlands.

Well production, pumping rate and static water level were closely monitored during the
pilot treatment period. The data gathered and the data analysis computations are provided
in Appendix B to this report; the findings are summarized in an annotated graph, for ease
of reference (see Figure 8, January Mine Workings Pumping Analysis Summary).

Accordingly, the following observations can be made:

e The measured overflow discharge rate for the January Mine workings was 7 GPM,
and this was taken to be representative of the adit recharge rate under dry weather
conditions.

e The computed recovery rate for the January Mine workings was 14 GPM, and this
was taken to be representative of mine workings recharge under continuous
pumping conditions, during the monsoon season and without significant rainfall
events.

e When a significant rainfall event was observed on site, the computed recharge rate
for the January Mine workings was 39 GPM.

e The well static water level dropped to a depth of 7.52 feet during the active
pumping period when the pilot test was conducted. The available January Mine
working storage at this depth is estimated at 393,120 gallons.
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e Using a recovery rate of 7 GPM, this storage volume is equivalent to 39 days of
available storage before January Mine workings overflow and begin discharging
from the adit.

e Using a January Mine working recovery rate of 14 GPM, this storage volume is
equivalent to 19.5 days of storage before the mine workings would overflow and a
discharge would occur from the adit.

It is proposed that the pumping rate at its well be maintained at 20 GPM, in order to
extract more water from the January Mine workings than its average recovery rate, thus
creating storage for use in times of extreme rainfall or in case of temporary outages or
stoppages for periodic maintenance. A mass balance worksheet is provided in Appendix B,
in support of this recommendation.

CPE recently updated Figure 8 of their January Mine Workings Recharge Rate Analysis report
for this work plan (Figure 12). Pumping at 28 gpm has continued to lower the water level in the
January Mine, which will allow for additional storage volume when recharge rates increase
during the monsoon season.

6.1.2  Seepage Flows from Tailings Piles

Tailings pile seepages volumes were also evaluated by CPE and Sovereign Consulting Inc. to
determine the level of treatment needed for remediation. They examined pumping records for the
dewatering pump installed at the TP#1 pond and concluded that seepages are generated at a rate
of 3 gpm during the monsoon season. CPE and Sovereign Consulting Inc. estimated that the
remediation passive treatment system should be designed based on a treatment flow rate of 23
gpm average flow, to accommodate a pumping rate of 20 gpm from the January Adit and a
seepage rate of 3gpm from TP#1.

6.1.3 Pilot scale Remedial Passive Treatment System

CPE and Sovereign Consulting Inc. used water quality data from an initial water quality sample
collected in 2015 from the January Adit and the TSF#1 seepage to arrive at a mixed water
chemistry for the passive treatment system influent. A pilot scale RPTS (Pilot RPTS) was
constructed near the January Mine Adit in February 2016. The Pilot RPTS was continuously
monitored by AMI personnel for a period of 24 weeks, from March to August 2016. The
monitoring included influent and effluent changes in pH, temperature, flow rate, oxidation-
reduction potential (ORP), conductivity, dissolved oxygen, and ferrous iron. CPE and Sovereign
Consulting Inc. concluded that the results obtained during the Pilot RPTS period indicated a
successful removal of metals from the water sources treated. Based on what was learned from
operating the Pilot RPTS, CPE and Sovereign Consulting Inc. recommended design
modifications to be included in a full-scale treatment system.
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The complete Pilot RPTS findings and conclusions are provided in Appendix C (Pilot Scale Test
Report, Passive Treatment System January Mine) of the October 19, 2016 Work Plan.

6.1.4  Abandoned Passive Treatment Wetlands

Sovereign Consulting Inc. characterized soil and vegetation in the passive treatment wetlands
that were constructed by ASARCO to act as a treatment system to evaluate whether
contaminants of concern may have precipitated in the soil or been taken up in the vegetation.
Elevated concentrations of metals (arsenic, lead) were identified that were consistent with the
geology of the local bedrock. Sovereign concluded that the wetland soils could be managed or
co-mingled with the historic tailings and placed in tailing facilities. The concentrations of RCRA
metals in vegetation were below non-residential soil remediation levels. The original report was
included in the October 19, 2016 VRP work plan that was submitted to ADEQ.

6.2 Recent Site Characterization

AMI has conducted further site characterization since the previous Work Plan. The following
characterization tasks are described below and in the relevant Attachments, as noted.

e Geotechnical Investigation

e Historic Tailing and Waste Rock Characterization

e January Mine Workings Recharge and Water Quality
e Tailings Piles Seepage Flows and Water Quality

e Surface Water Quality

e Water Balance

6.2.1  Geotechnical Investigation

NewFields conducted a geotechnical investigation in January 2017 to characterize the proposed
site and define relevant engineering material properties for the design of the new lined
tailing/waste rock storage facility and underdrain pond. The investigation consisted of borings,
test pits, and geophysical surveys, and was focused on the existing tailings piles 1 through 4. The
objectives of the investigation were to:

e define the tailings and PAG waste rock volumes within each facility
e identify potentially impacted material below the piles

e determine tailings and PAG waste rock material properties.
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Additional boreholes, test pits and seismic refraction lines were placed outside the limits of the
existing tailings piles, in order to define engineering characteristics of the near surface soil,
bedrock depth and potential construction borrow sources. Samples were collected during the
field investigation for laboratory testing for engineering characterization, standard soil and rock
strength, liner interface shear strength, permeability, consolidation and a battery of geochemical
testing. Refer to Drawing A030 in Attachment B for the geotechnical investigation plan view.
No groundwater was encountered during the geotechnical investigation.

Boreholes were placed along the geophysics lines in order to correlate known depths of the
logged materials to seismic velocities. Using the depth to tailings and waste rock identified in
the boreholes in combination with the velocities generated during the geophysical survey, a
velocity band was identified that correlated with the bottom of the tailings and waste rock
material within the historic tailings deposits. Refer to Attachment B (Drawings A050 through
A053) for a plan view of the geophysics survey lines, boreholes and test pits as well as profiles
showing the estimated depth of tailings and PAG waste rock.

NewFields used the tailings depth data to estimate the volume of tailings or PAG waste rock
within each pile. The estimated tailings and PAG waste rock volumes to be relocated onto the
lined TSF are presented in the table below:

VRP TAILINGS PILES RELOCATED VOLUMES

Material Volumes (tons)
Stage - Native Total Material Source
fallioes faseliee Material Material
Tailings Pile 1 on
Tailings Pile 2and 4 | 4,5 g5 223,600 15,500 ~352,000 Tailings Pile 1
(Temporary
Condition)
112,800 223,600 15,500 Tailings Pile 1
Stage 1 TSF ~1,036,000
649,900 0 33,700 Tailings Piles 2 and 4
Stage 2 TSF 213,800 0 12,300 ~227,000 Tailings Pile 3

Supporting documentation and volume calculations are provided in NewFields’ report in
Attachment B.

During NewFields’ drilling program in January 2017, native materials from beneath the historic
tailings were collected for geochemical testing. As documented in Attachment A, foundation
(native) soil and rock samples were lower in sulfur than either tailings or waste rock but 4 of the
19 samples still had pyritic sulfur greater than 0.3%, which would likely generate acidic
conditions after sufficient exposure to oxygen. These higher sulfide samples were encountered
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in boreholes 1 and 2 beneath tailing pile 2/4. It is possible that some of the foundation soil and
rock material in this area consists of historic sulfide waste or may contain naturally occurring
sulfides. However, any sulfides beneath the tailings in pile 2/4 will be covered by the liner for
the new repository, which will prevent contact with infiltrating water.

6.2.2 Historic Tailing and Waste Rock Characterization

A range of geochemical tests were conducted on representative samples of historic tailings,
waste rock, foundation soils (underlying the unlined tailings), and development rock from an
exploration decline and shaft to characterize the material that will be placed in the lined TSF.
The methodology and results are provided in Attachment A.

6.2.3  January Mine Adit and January Mine Workings Water Quality

Water quality samples have been collected from the January Adit and January Mine workings
(sampling locations denoted on Figure 13 as “JAN AD” and JA-1, respectively) since April
2016. The results of these samples are compared to SWQSs (Table 4), including the dissolved-
metal standards, which are the focus of the TMDL Implementation Plan for Alum Gulch. The
results of the comparison are provided on Table 4. For some dissolved metals (cadmium, copper,
lead, nickel, silver, and zinc), SWQSs are based on the hardness of the receiving water body (in
this case, Alum Gulch) or the hardness of the water from the discharge when there is not a
receiving flow of water (i.e., ephemeral).

Samples were analyzed for dissolved metals. Iron and zinc were identified to be above the
SWQSs (Aquatic and Wildlife warm, chronic). Samples were also analyzed for total metals.
Arsenic, cadmium, and lead were identified to be above the applicable SWQSs, as noted on
Table 4. Discharges from the January Adit to the constructed passive treatment wetlands ceased
in August 2016 and the January mine workings water is pumped and used for exploration drilling
following approval from ADEQ.

6.2.4  Tailings Pile Seepage Water Quality

In addition to tailing seepage samples collected in 2015, seepage was collected on January 9,
2017 and the water quality data were used in the design of the active WTP. The seepage
chemistry is provided on Table 3-1 in Attachment C.

6.2.5  Surface Water Quality

AMI and its consultants have conducted surface water quality monitoring in the Alum Gulch and
Harshaw Creek watersheds. The monitoring locations are shown on Figure 13. Results of surface
water analyses are provided on Tables 5A (Alum Gulch) and 5B (Harshaw Creek).
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The SWQS for pH is 6.5 to 9.0. The pH values measured in all of the Alum Gulch samples listed
on Table 4A were below 6.5. In contrast, the pH values measured in samples from Harshaw
Creek met the standard.

Several dissolved metals were identified to be elevated in the Alum Gulch watershed. Dissolved
zinc, lead, iron, cadmium, and nickel concentrations are above their respective SWQSs for
aquatic and wildlife (warm water, chronic). Total cadmium, copper, iron, lead, and zinc
concentrations were also identified to be above their SWQSs.

6.2.6  Groundwater Quality

MW-3 is located downstream of the proposed WTP (Figure 13). AMI has collected three
rounds of groundwater samples from this well. The results are summarized on Table 6. Dissolved
cadmium was detected at a concentration of 0.0051 mg/L, above the AWQS of 0.005 mg/L, in
February 2017. In March and April 2017, dissolved cadmium was below the AWQS. The other
analytes met AWQSs.
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7 BEST AVAILABLE DEMONSTRATED CONTROL TECHNOLOGIES

The proposed TSF and Underdrain Collection Pond are designed and will be operated and
maintained to ensure the greatest degree of discharge reduction achievable through application of
prescriptive BADCT. The prescriptive criteria are conservative; using these criteria eliminates
the need for considering site hydrogeology and vadose zone characteristics and minimizes the
need for consideration of other site factors (ADEQ, 2004).

Solutions from the TSF and Underdrain Collection Pond, along with water from the January
Mine Adit, will be routed to a WTP. The WTP is the BADCT mechanism for reducing
discharges from the TSF and Underdrain Collection Pond. Discharges to Alum Gulch from the
WTP will be treated to meet AWQSs and the applicable discharge surface water quality
standards that will be specified in an AZPDES permit (to be issued). As such, groundwater will
be compliant with AWQSs at the POC.

The BADCT demonstrations are provided in Attachments to this document, including design
criteria, applicable site characteristics, and other criteria that were used in the facility designs.
The BADCT demonstrations for the TSF and the Underdrain collection Pond were prepared by
NewFields and are provided in Attachment B. Key BADCT elements for the TSF, and the
Underdrain Collection Pond are provided in section 7.1 and 7.2 and in Attachment B. The
BADCT demonstration for the WTP is discussed in Section 7.3 below and in Attachment C.

7.1 Tailing Storage Facility

The TSF is designed as a lined permanent storage area for placement of the existing historic
tailings piles that are shown on Figure 3. Tailings, PAG waste rock and impacted soils beneath
the historic tailings facilities will be excavated and placed in the lined Trench Camp TSF as an
earthen material. PAG development rock from a planned exploration decline and shaft will also
be stored in the lined TSF as a co-mingled material with the existing tailings and PAG waste
rock. Additionally, development rock may be placed on the exterior face of the existing tailings
and PAG waste rock thereby acting as rock armor, to prevent water and wind erosion.

The TSF will be constructed in two stages. Some of the elements of BADCT include:

e The TSF is sited in the northeast portion of the Trench Camp property. Flux Canyon
Road is the boundary on the western and southern reaches of the facility. The TSF
includes a perimeter road which fully encompasses a synthetically lined basin area
capable of storing the design tailings and waste rock as well as conveying the internal
100-yr/24-hr peak storm flows while maintaining 2 feet of freeboard.

e The TSF basin will be prepared and graded for geomembrane placement. Impacted soils
from the historic tailings piles will be removed.

e The composite liner design consists of a 60 mil double sided textured high-density
polyethylene (HDPE) geomembrane overlying a low permeability compacted soil layer
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or GCL. To protect the geomembrane, reduce head and facilitate long-term drainage of
the tailings, a granular protective layer is specified over the geomembrane liner.

e The protective layer is augmented by a dendritic, perforated corrugated polyethylene
(CPe) pipe network placed in topographic lows to collect percolation through the tailings
and convey the flow via gravity to an Underdrain Collection Pond located downstream of
the TSF.

e Integral Stage 1 and Stage 2 detention ponds, both constructed with a single liner, to
manage stormwater run-on and direct it to the Underdrain Collection Pond. Because
impacted soil will be removed from the base of the old tailings piles prior to installation
of the pond liner, these integral ponds will contain non-contact stormwater only. The
Stage 1 detention pond will be covered by the Stage 2 TSF, and the Stage 2 detention
pond will eventually be covered by the Stage 3 TSF. Refer to Attachment B for the
details of the TSF design.

The closure strategy for the TSF is provided in Section 13 of Attachment B.

AMI has applied for a Dam Safety Permit from the Arizona Department of Water Resources for
the construction and operation of the Underdrain Collection Pond.

7.2 Underdrain Collection Pond

The Underdrain Collection Pond is sized to contain underdrainage flow, direct precipitation
runoff from the TSF and direct precipitation on the pond from the 100-yr/24-hr storm event. The
pond will be double lined with a leak collection and recovery system (LCRS) located between
the primary and secondary liners. In the unlikely event of leakage through the primary liner, the
LCRS will serve to reduce head on the secondary liner, thereby reducing the propensity for
seepage beyond the secondary liner system.

Water collected in the Underdrain Collection Pond will be pumped to the WTP and used for
exploration drilling makeup or other approved operational uses, or released to Alum Gulch
downgradient of the WTP.

Construction level design drawings and supporting documentation are provided in Attachment B.
The closure strategy for the Underdrain Collection Pond is provided in Section 13 of Attachment

B.

7.3 Water Treatment Plant

The WTP is designed for treating underdrain seepage and storm water runoff from the TSF and
water from the January Mine workings. The design accommodates variable flow rates from the
TSF, using a nominal basis of design throughput of 120 gpm. The design allows for seasonal
fluctuations in flow rates.

CLEAR X5 Aquifer Protection Permit Application 25 June 2017
CREEK ) ASARCO January Adit (Norton Mine) 400003
Santa Cruz County, Arizona



The engineering report for the WTP, prepared by Water Engineering Technologies, Inc. (WET),
is in Attachment C. The engineering report contains plans and sections on: WTP background,;
design criteria including water chemistry and design flow rates; evaluation of process
alternatives, process design including a process flow diagram, process and instrumentation
diagrams, mechanical equipment list, a facility general arrangement, and major equipment data
sheets. WET evaluated several process alternatives to identify the BADCT alternative selected
for the WTP design.

Treated water will be used for on-going mine exploration, construction soil conditioning, and
future milling and mining operations. Periodic, short-term discharge of treated water or a portion
of treated water to Alum Gulch may be necessary during periods of exploration or mine
development. This discharge will be authorized under an AZPDES permit.

As noted in Section 13 of Attachment B, the WTP will operate until closure of the TSF, when a
passive treatment system will be constructed in the underdrain collection pond.
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8 POLLUTANT MANAGEMENT AREA,
DISCHARGE IMPACT AREAAND POINT OF COMPLIANCE

The Pollutant Management Area (PMA) is drawn to closely circumscribe the TSF the
Underdrain Collection Pond, and the extent of surface flow of the discharge from the WTP
(Figure 14).

To identify the northern end of the PMA, Ecological Resource Consultants, Inc., determined the
distance that the design flow (120 gpm) from the WTP discharge point would travel. The
distance was determined to be approximately 1.22 miles. A memo describing the method by
which this analysis was conducted is provided in Appendix E.

The location of the WTP discharge, shown on Figure 14, is:

Latitude: 31°28"'15" N
Longitude: 110° 43" 43" W

The location for a conceptual Point-of-Compliance (POC) is shown on Figure 14. The latitude
and longitude are as follows:

Latitude: 31°29"1.7" N
Longitude: 110° 44" 16.4" W

The Discharge Impact area (DIA) for the TSF and Underdrain Collection Pond are the same as
the PMA for these facilities. Because they are constructed according to Prescriptive BADCT,
discharges are not anticipated. The DIA for the WTP discharge was calculated using Darcy’s
Law using conservative (higher) K values obtained at the site for the Cretaceous andesite and
groundwater gradients obtained from well gaging data. The DIA, as drawn on Figure 14, was
developed for 30 years.

As required by R-18-9-A-202(A)(6), the permitted discharges will not cause or contribute to an
AWQS at the POC. The WTP is designed to treat to AWQSs and applicable surface water
quality standards.
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9 PERMITTING AND LEGAL REQUIREMENTS

9.1 Applicable Requirements

AMI currently has the following authorizations/permits:

e Mining Multi-Sector General Permit Authorization AZMSG-88923;
e Arizona State Mine Inspector State ID# 13-03295;
e ADEQ Voluntary Remediation Program Site Code #505143-02.

Permits for which AMI will apply include:

e State Air Quality Control Permit

e Arizona Department of Water Resources (ADWR) — Dam safety procedures for any
artificial barrier that is not an exempt structure (application for underdrain collection
pond has been submitted).

e Arizona Pollutant Discharge Elimination System (AZPDES) Permit — This permit
provides authorization to discharge treated water from the WTP in compliance with
applicable water quality standards.

e Arizona State Mine Inspector (ASMI) — Site reclamation plan, health and safety, and
financial assurance mechanisms.

e EPA RCRA generator ID.

9.2 Other Determinations

A request for a Clean Water Section 4040 Jurisdictional Determination covering the project area
was submitted to the Los Angeles District Office of the US Army Corps of Engineers. Following
their jurisdictional review, they determined that jurisdictional waters of the US do not occur in
where the proposed APP facilities will be constructed.

A copy of the Jurisdictional Determination Letter is included in Attachment D to this Application.
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10 PROPOSED MONITORING REQUIREMENTS

10.1 Operational Monitoring
10.1.1 TSFE

Regular inspections of the TSF will be conducted to ensure ongoing BADCT is being satisfied.
Inspections will begin at the time of construction to ensure that construction is completed in
accordance with the Design Drawings and Technical Specifications. Inspections will also be
conducted after major storm or surface water events, and no less frequently than quarterly. The
visual inspection will be conducted to evaluate the overall facility integrity and performance, to
document liner and dry stack TSF conditions, to confirm storm water management facility
integrity, and to identify unusual scour, sloughing, rock falls, or visual seepage that need to be
addressed. Inspection records will be recorded in a logbook that is kept at the site office. The log
book will also detail any remedial action that is required as a result of the visual inspection
summary.

The TSF will have has piezometers placed within the protective layer near the geomembrane to
measure hydraulic head on the liner system. If the piezometers read a phreatic surface in excess
of the proposed alert level of 1.5 feet (Hydraulic gradient greater than unity), actions will be
conducted according to the Contingency Plan (Section 11). Monitoring of the piezometers will
be conducted weekly.

10.1.2 Underdrain Collection Pond

Operational monitoring for the Underdrain Collection Pond includes inspections for freeboard,
liner integrity, and monitoring solutions in the Leak Collection and Removal System (LCRS).

Routine facility inspections of the Underdrain Collection Pond will be instituted at the time of
construction and will continue quarterly with additional inspections in the event of a process
upset or a major storm/surface water flow event. A visual assessment of pond integrity along
with a physical appraisal of the pond capacity will be conducted. Inspection records will be
maintained in a log book that will remain onsite for a period prescribed in the APP. A
contingency plan (Attachment B, Section 12) has been developed and will be implemented in the
event of an accidental discharge.

The Underdrain Collection Pond has a double geomembrane liner system with a LCRS located
between primary and secondary liners. Alert levels have been calculated for the LCRS as noted
in Attachment B, Section 5.6 and also shown in the table below. The calculations for the alert
levels are provided in Appendix H-1 to Attachment B. The LCRS will be equipped with a level
control to activate a pump. The outflow will be measured with a flow totalizer and a record of
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these measurements will be maintained on site. Totalizer readings will be collected at
approximately the same time each day and recorded in the logbook. If a LCRS alert level is
exceeded, AMI will take the actions identified in the Contingency Plan (Attachment B, Section

12)

Location Alert Level 1 Alert Level 2 LCRS Design
! {ALL} (ALZ) Capacity
Mumber of Defects 1 per acre 1 per acre 1 per acre
) 1.08E-4 it? 1.08E-3 ft® 1.08E-3 it
Area of Circular Defect 5 ) 3 _ 3
(10 mm™) {lem”) (lem”)
Hydraulic Head Above Geomembrane 42.0ft 42.0 ft 4201t
Area of Geomembrane 68,954 ft? 68,994 ft? 68,944 i’
Leakage Rate 2.4 gam 159 gpm 239 gpm
Mote: AL2 was calculated based on a safety factor of 1.5 utilizing the same inputs as the LCRS Design Capacity

10.2 Discharge Monitoring

Monitoring of the WTP influent and effluent and the associated reporting and record keeping
requirements will be specified in the AZPDES and APP permits. The discharge location will be
located in Alum Gulch at 31° 28’ 15” N 110° 43’ 43” W. Sampling locations of influent and
effluent (discharge) will be within the WTP near the discharge location.

The WTP will be operated by State-licensed operators (names to be provided to ADEQ when
available). The facility will utilize on-site operators as well as 24-hour remote monitoring
capability of the process and alarm systems incorporated in the WTP.

WTP effluent will be regularly monitored utilizing a flow meter and sampling port that enables
the plant operators to ensure the WTP is operating as intended, and ensure the effluent meets the
appropriate water quality standards (the proposed AQL) as designated in the APP and AZPDES
permits.

The plant operators will utilize operating protocols that include:

e Daily visual monitoring of reactions occurring in the reaction tank, clarifier, and pH
adjustment tank;

e Continuous monitoring of the pH values in the reaction tank and pH adjustment tank
utilizing process control instrumentation;

e Monitoring the flow rates of the mine water and UP water into the WTP and the flow rate
leaving the WTP utilizing process control instrumentation;
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e Monitoring the water level in the mine and UP utilizing process control instrumentation;
and

e Monitoring the WTP chemical volumes retained on-site utilizing process control
instrumentation and visual inspections.

The following data will be reported to ADEQ:
1—Total volume of water treated, recorded daily, reported quarterly.
2—Total volume discharged to Alum Gulch, recorded daily, reported quarterly.

3—NMonthly monitoring of water discharged to Alum Gulch (if none is discharged, no sampling
required) will be analyzed (dissolved fraction) for As, Ba, Be, Cd, Cr, F, Pb, Hg, Ni,
Nitrate/Nitrite as N, Se, Tl. Note that additional analytes may be required under the AZPDES
permit.

10.3 Groundwater Monitoring

No regular groundwater monitoring is proposed under this APP.
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11 CONTINGENCY PLAN

The Contingency Plan was prepared for the Underdrain Collection Pond and TSF in accordance
with AAC. R18-9-A204 to define the actions if a discharge results in any of the following:

e A violation of an Aquifer Water Quality Standard (AWQS) or an Acceptable Quality
Limit (AQL)

e A violation of a discharge limitation

e A violation of any other permit condition

e An exceedance of an Alert Level (AL), or

e An imminent and substantial endangerment to the public health or the environment

occurs.

At least one copy of the Contingency Plan is to be maintained where day-to-day decisions
regarding the operation of the facilities are made. All employees responsible for the operation of
the facility must be made aware of the location of this plan. This Contingency Plan will be
updated and submitted to ADEQ within 30 days of the effective date of the APP, to ensure that it
is consistent with the terms of the permit.

11.1 Emergency Response Coordinators

AMI’s Emergency Response Coordinator (ERC) should be contacted immediately in the event of
an emergency and is responsible for implementing the contingency plan. A primary and
secondary contact including name, job title, address, office number and cell number is listed
below:

Primary Contact — Emergency Response Coordinator (ERC):
Contact Name: Johnny Pappas
Job Title: Director of Environmental and Permitting
Address: 3845 North Business Center Drive, Suite 115, Tucson, AZ 85705
Office Number: 520-485-1300
Cell Number: 803-235-5563

Secondary Contact — Back up ERC:
Contact Name: Greg Lucero
Job Title: VP Community and Government Affairs
Address: 3845 North Business Center Drive, Suite 115, Tucson, AZ 85705
Office Number: 520-485-1300
Cell Number: 520-604-0618
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11.2 Agency Contacts

ADEQ contacts for Emergency Response, Water Quality Division and the Southern Regional
Office (SRO) are listed below:

ADEQ Emergency Response:

Phone Number: 602-771-2330 or 800-234-5677
ADEQ Water Quality Division:
Address: 1110 W. Washington Street
Phoenix, AZ 85007
Phone Number: 602-771-2300 or 800-234-5677
ADEQ SRO:
Address: 400 W. Congress Street, Suite 433
Tucson, AZ 85701
Phone Number: 520-628-6733 or 888-271-9302

11.3 Underdrain Collection Pond Freeboard

During construction and operation of the Underdrain Collection Pond, AMI will monitor the
freeboard level which is defined as two feet below the spillway invert. In the event that the
Underdrain Collection Pond freeboard is not maintained, AMI will take the following actions:

e Immediately reduce or cease discharging to the Underdrain Collection Pond. All
inflows other than the TSF underdrain collection pipe outlets should be reduced or
ceased first. If the underdrain collection pipe outlet valves are to be closed, the
engineer will be notified prior to closing. Shutting the valves has a potential to create
an elevated phreatic surface which could compromise the stability of the dry stack.

e Remove and treat or recycle, back to the TSF, the fluid in the Underdrain Collection
Pond until the water level is restored at or below the maximum operational level.

e Within 5 days of discovery, evaluate the cause and adjust operational conditions to
avoid future occurrences.

e Records documenting each freeboard incident and actions taken to correct the
problem shall be included in the facility log.

11.4 Underdrain Collection Pond Spillway Activation

If the freeboard is exceeded to the point of spillway activation and results in an unauthorized
discharge pursuant to ARS. § 49-201(12), AMI will take the following actions:
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1. As soon as practicable, reduce or cease discharging to the Underdrain Collection Pond to
prevent any further releases to the environment. All inflows other than the TSF
underdrain collection pipe outlets should be reduced or ceased first. If the underdrain
collection pipe outlet valves are to be closed, the engineer will be notified prior to
closing. Shutting the valves has a potential to create an elevated phreatic surface which
could compromise the stability of the dry stack.

2. As soon as practicable, remove and treat or recycle, back to the TSF, the fluid in the
Underdrain Collection Pond until the water level is restored to the maximum operational
level. Record in the facility log a description of the removal method. The facility
log/recordkeeping file shall be maintained according to the APP and Dam Safety permit
requirements.

3. Notify the ADEQ Water Quality Compliance Section (WQCS) within 24 hours.

4. Within 5 days, collect representative samples of the fluid contained in the Underdrain
Collection Pond. Samples shall be analyzed for the parameters listed in the permit.
Within 30 days of the incident, submit a copy of the analytical results to the ADEQ
WQCS.

5. Within 30 days of discovery, evaluate the circumstances that resulted in the activation of
the spillway. Implement corrective actions and adjust operational conditions as necessary
to prevent any future occurrences.

6. Within 30 days of discovery of the spillway activation, submit a report to ADEQ.
Include a description of the actions performed in steps 1 through 5 listed above. Upon
review of the report, ADEQ may request additional monitoring or remedial actions.

7. Within 60 days of discovery, conduct an assessment of the impacts to the subsoil and/or
groundwater resulting from the incident. If soil or groundwater is impacted such that it
could cause or contribute to an exceedance of an AQL at the applicable POC, submit to
ADEQ, for approval, a corrective action plan to address problems identified in the
assessment, including identification of releases to the environment, remedial actions
and/or monitoring, and a schedule for completion of activities. At the direction of
ADEQ, implement the approved plan.

8. Within 30 days of completion of corrective actions, submit a written report to ADEQ.
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11.5 Underdrain Collection Pond Unexpected Loss of Fluid

In the event of a liner failure, containment structure failure or unexpected loss of fluid, AMI will
take the following actions:

1.

8.

As soon as practicable, cease discharging to the Underdrain Collection Pond to prevent
any further releases to the environment.

Notify the ADEQ WQCS within 24 hours.

Within 24 hours, collect representative samples of the fluid remaining in the Underdrain
Collection Pond. Samples shall be analyzed for the parameters listed in the permit.
Within 30 days of the incident, submit a copy of the analytical results to the ADEQ
WQCS.

Within 15 days of discovery, initiate an evaluation to determine the cause of the incident.
Identify the circumstances that resulted in the failure and assess the condition of the
facility and liner system. Implement corrective actions as necessary to resolve the
problems identified in the evaluation. Initiate repairs to any failed liner system
components, embankment structure, or other component as needed to restore proper
functioning of the facility. Do not resume discharging to the Underdrain Collection Pond
until repairs of any failed design elements are completed. Repair procedures, methods,
and materials used to restore the system(s) to proper operating condition shall be
described in the facility log/recordkeeping file and available for ADEQ review.

Record in the facility log/recordkeeping file the amount of fluid removed, a description of
the removal method, and other disposal arrangements. The facility log/recordkeeping file
shall be maintained according to permit requirements.

Within 30 days of discovery of the incident, submit a report to ADEQ. Include a
description of the actions performed in steps 1 through 5 listed above. Upon review of
the report, ADEQ may request additional monitoring or remedial actions.

Within 60 days of discovery, conduct an assessment of the impacts to the subsoil and/or
groundwater resulting from the incident. If soil or groundwater is impacted such that it
could cause or contribute to an exceedance of an AQL at the applicable POC, submit to
ADEQ, for approval, a corrective action plan to address problems identified in the
assessment, including identification of releases to the environment, remedial actions
and/or monitoring, and a schedule for completion of activities. At the direction of
ADEQ, implement the approved plan.

Within 30 days of completion of corrective actions, submit a written report to ADEQ.

Upon review of the report, ADEQ may amend the permit to require additional monitoring,
increased frequency of monitoring, amendments to permit conditions, or other actions.
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11.6 Underdrain Collection Pond LCRS Alert Levels

The Underdrain Collection Pond has a double geomembrane liner with a Leakage Collection and
Recovery System (LCRS). AL calculations are on Table 4.1 of Attachment B. If a LCRS AL is
exceeded, AMI will take the following actions:

Alert Level 1 (AL1):

Should be considered a low level trigger that indicates the presence of a small hole or defect in
the primary geomembrane. AMI will monitor to determine if flow rate increases without any
operational changes. Additional information regarding AL1 details can be referenced in Section
5.6. AL1 is defined as 2.4 gallons per minute (gpm).

Alert Level 2 (AL2):

AL2 indicates the presence of a larger hole or defect in the primary geomembrane. Additional
information regarding AL2 details can be referenced in Section 5.6. AL2 is defined as 15.9
gallons per minute (gpm).

1. Remove and treat or recycle to the TSF fluid in the Underdrain Collection Pond to
minimize hydraulic head on the liner.

2. Within 5 days of discovery, compare the water in the LCRS sump and the Underdrain
Collection Pond by measuring the pH and conductivity of each fluid. Notify ADEQ
WQCS and include in the notification an assessment of the type of water in the sump.
Monitor fluid removal from the LCRS on a daily basis until the daily volume remains
below the AL2 for 30 days.

3. Within 15 days of discovery, assess the condition of the liner system using visual
methods, electrical leak detection, or other methods as applicable to determine the
location of leaks in the primary liner. If liner damage is evident, the permittee shall
complete liner repairs and submit documentation of the repairs in the initial report
discussed in step 4 below.

4. Within 30 days of discovery of exceeding AL2, the permittee shall submit an initial
report to ADEQ WQCS to include the results of the initial liner evaluation, methods used
to locate the leak(s) if applicable, source of the fluid, any repair procedures implemented
to restore the liner and any remedial actions taken to minimize a future occurrence.

5. For leakage rates that continue to exceed AL2, a Liner Leakage Assessment Report shall
be included in the next annual report of the permit.

ADEQ will review the Liner Leakage Assessment Report and may require additional action,
including repair of the liner or addressing and controlling infiltration of water detected in the
LCRS not from the Underdrain Collection Pond.
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11.7 TSF Slope Conditions

AMI will monitor the TSF perimeter road and dry stack TSF for general slope conditions to
identify unusual scour or degradation of materials, sloughing, rolling rocks or visible seepage. If
the TSF exhibits any signs that require maintenance, AMI will take the following actions:

1. After discovery prevent vehicle and/or foot traffic in the area.

2. Notify the design engineer.

3. If necessary, perform remedial actions approved by the engineer.
4. Monitor the area for signs of decreasing slope stability.
5

Record in the facility log, the slope condition, the location of the area in question and a
description of the maintenance activity.

11.8 TSF Piezometric Head

The TSF has piezometers placed within the protective layer on the geomembrane to measure
hydraulic head on the liner system. If the piezometers read a phreatic surface in excess of 1.5 ft
AMI will take the following actions:

1. Notify the design engineer.
2. Monitor the phreatic surface within the TSF.

3. Initiate an evaluation to determine the cause of the incident. Identify the circumstances
that resulted in the elevated phreatic surface. Implement corrective actions, if necessary,
to resolve the problems identified in the evaluation.

4. If necessary, perform a slope stability analysis on the dry stack TSF with the elevated
phreatic surface to determine if any reduction in safe operation of the facility has
occurred.

5. Record in the facility log, the piezometer number, reading and location. Hydrographs of
this and all other piezometers will be recorded on at least a monthly basis to allow quick
inspection and evaluation of historic facility operations.

11.9 TSF Slope Failure

If the dry stack slope becomes unstable to the point of failure and results in material overtopping
the perimeter road, AMI will take the following actions:

1. Immediately after discovery, prevent vehicle and/or foot traffic in the area.
2. Notify the ADEQ WQCS within 24 hours.
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3. Notify the design engineer immediately.

4. Within 15 days of discovery, initiate an evaluation to determine the cause of the incident.
Identify the circumstances that resulted in the failure and assess the condition of the
facility and liner system. Implement corrective actions as necessary to resolve the
problems identified in the evaluation. Initiate repairs to the dry stack TSF slope and/or
any failed liner. Repair procedures, methods, and materials used to restore the system(s)
to proper operating condition shall be described in the facility log/recordkeeping file and
available for ADEQ review.

5. Within 30 days of discovery of the incident, submit a report to ADEQ. Include a
description of the actions performed in the steps listed above. Upon review of the report,
ADEQ may request additional monitoring or remedial actions.

6. Within 60 days of discovery, conduct an assessment of the impacts to the subsoil and/or
groundwater resulting from the incident. If soil or groundwater is impacted such that it
could cause or contribute to an exceedance of an AQL at the applicable POC, submit to
ADEQ, for approval, a corrective action plan to address problems identified in the
assessment, including identification of releases to the environment, remedial actions
and/or monitoring, and a schedule for completion of activities. At the direction of
ADEQ), implement the approved plan.

7. Within 30 days of completion of corrective actions, submit a written report to ADEQ.

Upon review of the report, ADEQ may amend the permit to require additional monitoring,
increased frequency of monitoring, amendments to permit conditions, or other actions.

11.10 Unauthorized Discharge

AMI will take immediate action to correct any condition resulting from a discharge pursuant to
ARS. 849-201(12) if that condition poses an imminent and substantial endangerment to public
health or the environment.

11.10.1 Hazardous Substances or Toxic Pollutants:

In the event of an unauthorized discharge of suspected hazardous substances or toxic pollutants
on the facility site, AMI will promptly isolate the area and attempt to identify the spilled
material. If the discharge is first recognized by a subcontractor, the subcontractor must contact
an AMI representative immediately to report the discharge. AMI must record the name, nature
of exposure and follow-up medical treatment, if necessary, of persons who may have been
exposed during the incident. AMI must notify the ADEQ SRO at (520) 628-6733 within 24-
hours upon discovering the discharge of hazardous material which: a) has the potential to cause

CLEAR—Z5 Aquifer Protection Permit Application 38 June 2017

CREEK =0V . !
ASSOCIATES ASARCO January Adit (Norton Mine) 400003

Santa Cruz County, Arizona



or contribute to an AQL being exceeded; or b) could pose an endangerment to public health or
the environment.

11.10.2 Non-Hazardous Materials:

In the event of any unauthorized discharge of non-hazardous materials from the facility, AMI
will promptly attempt to cease the discharge and isolate the discharged material. Discharged
material will be removed and the site cleaned up as soon as possible. AMI will notify the ADEQ
SRO at (520) 628-6733, within 24 hours upon discovering the discharge of non-hazardous
material which: a) has the potential to cause an AQL to be exceeded; or b) could pose an
endangerment to public health or the environment.

11.10.3 Corrective Actions

AMI must receive written approval from the Water Permits Section prior to implementing a
corrective action to accomplish any of the following goals in response to exceeding an AL or
violation of an AQL, discharge limit, or other permit condition:

e Control of the source of an unauthorized discharge.
e Soil cleanup.

e Cleanup of affected surface waters.

e Cleanup of affected parts of the aquifer.

e Mitigation to limit the impact of the pollutants on existing uses of the aquifer.

Within 30 days of completion of any corrective action, the operator shall submit to the ADEQ
WQCS, a written report describing the causes, impacts, and actions taken to resolve the problem.

11.11 Reporting

AMI must submit a written report to the ADEQ WQCS within 30 days of completion of any
corrective action. The report should summarize the event, including any human exposure and
facility response activities. The report must also document the following:

e Identification and description of the permit condition for which there has been a
violation and a description of its cause.
e The period of violation including exact date(s) and time(s), if known, and the

anticipated time period during which the violation is expected to continue.
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e Any corrective action taken or planned to mitigate the effects of the violation, or to
eliminate or prevent recurrence of the violation.

e Any monitoring activity or other information which indicates that any pollutants
would be reasonably expected to cause a violation of an AWQS.

e Proposed changes to the monitoring which include changes in constituents or
increased frequency of monitoring.

e Description of any malfunction or failure of pollution control devices or other

equipment processes.
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12 COMPLIANCE SCHEDULE

AMI proposes the following compliance schedule for ADEQ’s consideration:

Action

Completed by:

Revisions to Contingency Plan

Within 30 days of permit
issuance

Underdrain Collection Pond as-built

Within 90 days of
completion
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TABLE 1
Summary of Facilities and APP Classification

) ) s Categorical Subject to Subject to
. Latitude* Longitude* Facility Use / . . . . o
Facility Name (NAD 83) (NAD 83) Describtion facility under General Individual Exemption Citation Comments
: 49-241.b? |PermitRules?|  APP?
Lined tailings storage facility will receive historic tailings from tailings piles 1, 2, 3, and 4 and
potentially acid-generating development rock. Facility is designed according to prescriptive
Lined TSF 31°27° 59.4”N| 110° 43’ 35.8"W | Mined Tailings Piles Yes No Yes NA BADCT criteria.
Process solution impoundment with a double liner, leak collection and removal system.
Underdrai Surface | d t Constructed using prescriptive BADCT criteria.
naererain - 131097 59.0’N| 110° 43" 39.27w | 1 oce mpeunamen Yes No Yes NA
Collection Pond (Process Solution)
The WTP discharge meets the definition of "discharge" as defined in 49-201.14.
Water Treatment treated water from
. 31°28'15"N | 110°43'43"W tailing seepage and No No Yes NA
Plant Discharge .
January adit
The historical tailings piles are exempt because they are closed facilities as defined by 49-
- . 31°27' . - . 201.7
Tailings Pile 1 59.838"N 110° 43'41.596"W|  Mine Tailings Piles Yes No No Yes, § 49-250.B.11
31° 27" The historical tailings piles are exempt because they are closed facilities as defined by 49-
Tailings Piles 2 and 4 54.918"N 110° 43'28.381"W| Mine Tailings Piles Yes No No Yes, § 49-250.B.11 |201.7
31° 27" The historical tailings piles are exempt because they are closed facilities as defined by 49-
Tailings Pile 3 47.808" N 110°43'39.239"W|  Mine Tailings Piles Yes No No Yes, § 49-250.B.11 |701.7
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Patented Claims Owned by Arizona Mining, Inc.

TABLE 2

Patented Claim
Name

BLM Recorded
Patent No.

Santa Cruz County Records
Document

County
Assessor Parcel
No.

January

25015

Seq. 2010-03552(QCD),

105-50-001B

Norton

19644

Seq. 2010-03552(QCD),

(
Seq. 2016-00445(QCD)
(
Seq. 2016-00445(QCD)

105-50-001B

Trench

2837

Seq. 2009-11239(QCD),
Rerecorded 2010-03552(QCD),
Seq. 2016-00443(QCD(6.00)),
Seq. 2016-00444(QCD),

Seq. 2011-02069(Survey)

105-50-001A

Trench No. 2

1107723

Seq. 2009-11239(QCD),
Rerecorded 2010-03552(QCD),
Seq. 2016-00443(QCD(6.00)),
Seq. 2016-00444(QCD),

Seq. 2011-02069(Survey)

105-50-001A

Trench No. 3

1107723

Seq. 2009-11239(QCD),
Rerecorded 2010-03552(QCD),
Seq. 2016-00443(QCD(6.00)),
Seq. 2016-00444(QCD),

Seq. 2011-02069(Survey)

105-50-001A

Trench No. 4

1107723

Seq. 2009-11239(QCD),
Rerecorded 2010-03552(QCD),
Seq. 2016-00443(QCD(6.00)),
Seq. 2016-00444(QCD),

Seq. 2011-02069(Survey)

105-50-001A

Trench No. 5

1107723

Seq. 2009-11239(QCD),
Rerecorded 2010-03552(QCD),
Seq. 2016-00443(QCD(6.00)),
Seq. 2016-00444(QCD),

Seq. 2011-02069(Survey)

105-50-001A

Trench No. 6

1107723

Seq. 2009-11239(QCD),
Rerecorded 2010-03552(QCD),
Seq. 2016-00443(QCD(6.00)),
Seq. 2016-00444(QCD),

Seq. 2011-02069(Survey)

105-50-001A

Trench No. 7

1107723

Seq. 2009-11239(QCD),
Rerecorded 2010-03552(QCD),
Seq. 2016-00443(QCD(6.00)),
Seq. 2016-00444(QCD),

Seq. 2011-02069(Survey)

105-50-001A

Trench No. 8

1107723

Seq. 2009-11239(QCD),
Rerecorded 2010-03552(QCD),
Seq. 2016-00443(QCD(6.00)),
Seq. 2016-00444(QCD),

Seq. 2011-02069(Survey)

105-50-001A

Trench Ext. No. 1

1107723

Doc. 119/393,

Seq. 2009-239(QCD),
Seq. 2010-03552(QCD),
Seq. 2016-00443(QCD),
Seq. 2011-02069(Survey)

105-49-003

Trench Ext. No. 2

1107723

Seq. 2009-11239(QCD),
Rerecorded 2010-03552(QCD),
Seq. 2016-00443(QCD(6.00)),
Seq. 2016-00444(QCD),

Seq. 2011-02069(Survey)

105-50-001A

Trench Ext. No. 3

1107723

Seq. 2009-11239(QCD),
Rerecorded 2010-03552(QCD),
Seq. 2016-00443(QCD(6.00)),
Seq. 2016-00444(QCD),

Seq. 2011-02069(Survey)

S S S

105-50-001A

Trench Ext. No. 4

1107723

Doc. 119/393,

Seq. 2009-239(QCD),

Seq. 2010-03552(QCD),
Seq. 2016-00443(QCD),
Seq. 2011-02069(Survey)

o 0

K<l

105-49-003

Hardshell No. 7

1107723

Doc. 119/393,

Seq. 2009-239(QCD),
Seq. 2010-03552(QCD),
Seq. 2016-00443(QCD),
Seq. 2011-02069(Survey)

o

o

105-49-003

Josephine

1107723

Seq. 2009-11239(QCD),
Rerecorded 2010-03552(QCD),
Seq. 2016-00443(QCD(6.00)),
Seq. 2016-00444(QCD),

Seq. 2011-02069(Survey)

o

105-50-001A
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TABLE 3

Wells within One Half Mile

Latitude Longitude
ADWR Well DEPTH (Degrees, .
) Well ID Use ) (Degrees, Minutes,
Registry ID (feet) Minutes,
Seconds)
Seconds)

226139 MW-2 Exempt 1005 31°27'50.22" N 110°43'48" W
226398 HDS-349 Exempt 1045 31°27'44.496" N| 110°43'40.8"W
226902 JA-2 Exempt 125 31°27'18.552" N| 110°43'40.8"W
227120 WW-1 Non-Exempt TBD 31°27'34.34" N 110°43'44.4" W
620838 Non-Exempt 412 31°27'43.187" N[ 110°42' 42.220" W
620839 Non-Exempt 750 31°27'57.767" N[ 110° 43' 39.526" W
642746 USFS Exempt-Livestock/wildlife 0 31°28'35.860" N| 110°44'7.097" W
910210 JA-1 Exempt 110 31°28'18.912" N| 110°43'44.4"W
913354 HDS-130 Non-Exempt 550 31°27'34.056" N| 110°43'46.8"W
913499 HDS-188 Exempt 800 31°27'36.9" N 110°43'4.8" W
913830 Monitor 560 31°27'24.124" N |110° 43'12.899" W
920120 MW-3 Monitor 86 31°27'19.912" N 110°43'48" W
920266 HDS-403 Monitor 3247 31°27'39.888" N 110°43'8.4" W
920319 HDS-417 Monitor 3056 31°27'43.34" N 110°43'8.4" W
920323 HDS-356 Exempt 3576 31°27'41.94" N 110°43'4.8" W
920370 HDS-354 Monitor 5327 31°27'56.196" N 110°43'22.8"W
920371 HDS-345 Monitor 4127 31°27'39.816" N| 110°43'40.8"W
920378 HDS-430 Monitor 3640 31°27'37.458" N 110°43'1.2" W
920389 HDS-364 Piezometer 4722 31°27'48.528" N 110°43'22.8"W
920390 HDS-369 Piezometer 5000 31°27'54.36" N | 110° 43'54.36" W
920391 HDS-371 Piezometer 3760 31°27'38.016" N| 110° 43' 38.016" W
920392 HDS-397 Piezometer 3973 31°27'43.38" N | 110°43'43.38" W
920448 MW-4 Monitor 0 31°27'45.40" N | 110° 43'45.40" W
920459 HT-1 Non-Exempt 3700 31°27'41.688" N | 110° 43' 41.688" W
920461 HDS-179 Monitor 750 31°27'24.804" N | 110° 43' 24.804" W
920498 HDS-343 Monitor 5567 31°27'53.68" N | 110°43'53.68" W
920500 HDS-363 Monitor 4247 31°27'45.54" N | 110° 43'45.54" W
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TABLE 4

January Adit and January Mine Workings

Date
Analyte Units SWQSZ JAN AD! JA#1 JA#1 JAN AD JA#1 JAH#1 JA#1
4/14/2016 4/15/2016 6/20/2016 6/20/2016 8/15/2016 2/7/2017 3/14/2017
Field Parameters
Flow gpm NA 12 - - 5 - - -
Conductivity HS/cm NA 3,180 3,425 3,480 3,790 3,687 3,200 3,498
pH suU 6.5-9.0 5.87 6.20 6.75 6.35 5.87 6.40 5.85
ORP mv NA - - - - - - -
Temperature °C NA 20.3 21.2 22.1 233 21.9 21.2 20.7
Dissolved Metals
Aluminum mg/L NA <2.0 <2.0 - - <10 <2.0 --
Antimony mg/L 0.03 <0.0050 <0.0050 <0.00050 0.0032 0.0045 <0.0050 -
Arsenic mg/L 0.15 0.089 0.066 0.024 0.072 0.13 0.085 -
Barium mg/L NA - - 0.0072 - 0.0047 <0.0050 -
Beryllium mg/L 0.0053 <0.0025 <0.0025 <0.00025 0.00036 <0.0013 <0.0025 -
Calcium mg/L NA - -- 470 520 -- 480 --
Cadmium mg/L 0.0062 0.0035 <0.0025 <0.00025 0.0022 0.00040 0.00038 -
Chromium mg/L 1 <0.0050 <0.0050 0.0024 0.00093 0.0030 <0.0050 -
Copper mg/L 0.0293 <0.0050 <0.0050 0.00093 0.0014 0.0014 <0.0050 -
Iron mg/L 1 36 31 23 38 42 36 --
Lead mg/L 0.0109 <0.025 <0.0050 <0.00050 0.0014 0.0078 <0.0050 -
Magnesium mg/L NA - - 260 260 - 250 -
Manganese mg/L | 130.667 68 66 48 62 61 53 -
Mercury mg/L | 0.00001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 -
Nickel mg/L 0.1680 0.055 0.042 0.034 0.057 0.057 0.050 -
Selenium mg/L NA 0.0031 0.0024 0.0031 0.0039 0.0026 0.0021 -
Silver mg/L 0.0349 <0.0050 <0.0050 <0.00050 <0.00050 <0.00050 <0.00050 -
Thallium mg/L 0.15 <0.025 <0.0050 <0.00050 <0.0010 <0.00050 <0.0050 -
Zinc mg/L 0.379 9.8 0.27 <0.40 8.9 6.0 4.8 -
Total Metals
Aluminum mg/L NA <2.0 <2.0 -- -- <2.0 <2.0 --
Antimony mg/L 0.64 <0.0050 0.011 0.0026 0.0030 0.0052 0.0063 -
Arsenic mg/L 0.03 0.097 0.092 0.025 0.077 0.10 0.11 -
Barium mg/L 98 - - 0.020 - 0.013 0.0063 -
Beryllium mg/L 0.084 <0.0025 <0.0025 <0.00025 <0.00025 <0.00025 0.00028 -
Calcium mg/L NA 470 450 460 510 450 520 -
Cadmium mg/L 0.05 0.0043 0.035 0.0018 0.0020 0.0005 0.0006 -
Chromium mg/L 1 <0.0050 <0.0050 0.0024 0.00069 0.0077 0.0010 -
Copper mg/L 0.5 0.0053 0.010 0.0047 <0.0050 0.0044 0.0011 -
Iron mg/L NA 35 38 22 38 40 41 -
Lead mg/L 0.015 0.0092 0.32 0.050 0.0091 0.0088 0.0088 -
Magnesium mg/L NA 240 250 250 270 260 270 -
Manganese mg/L | 130.667 61 61 45 59 64 59 -
Mercury mg/L 0.010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 -
Nickel mg/L 4.6 0.0029 0.054 0.026 0.053 0.053 0.040 -
Selenium mg/L 0.002 <0.0050 0.0024 0.0014 0.0051 0.00045 0.0021 -
Silver mg/L | 4.667 <0.0050 <0.0050 0.00077 <0.00050 <0.00050 <0.00050 -
Thallium mg/L 0.0072 <0.0010 <0.0050 <0.00050 <0.0050 <0.00050 <0.00050 -
Zinc mg/L 5.106 10 4.9 1.4 8.1 5.7 5.2 -
Inorganics
Alkalinity, Bicarbonate (as CaCO;) mg/L NA - -- - - 170 - -
Alkalinity, Carbonate (as CaCO3) mg/L NA - - - - <2.0 - -
Alkalinity, Hydroxide (as CaCO;) mg/L NA - -- -- - <2.0 - -
Alkalinity, Total (as CaCO3) mg/L NA - - - - 170 - -
Hardness -[CALC] Ca (as CaCOj3) mg/L NA - -- -- -- -- - --
Hardness -[CALC] Ca/Mg (as CaCOj;) (Dissolved) mg/L NA - 2100 -- 2400 - 2200 -
Hardness -[CALC] Ca/Mg (as CaCO3) mg/L NA 2200 - 2200 - 2400 2400 -
TSS (residue, non-filterable) mg/L NA 12 42 71 15 22 <10 -
TDS (residue filterable) mg/L NA - -- 3100 3700 3900 3600 --
Anions

Cyanide mg/L 0.2 - - <0.10 - <0.10 <0.10 -
Fluoride mg/L NA - -- 0.68 -- 0.62 0.95 --
Nitrate + Nitrite mg/L NA - - <0.10 - <0.10 <0.10 -
Sulfate mg/L NA - -- -- -- -- - 2200
Notes:

Bold indicates concentration above SWQS (Surface Water Quality Standard)
! Jan Ad = January Adit discharge; JA#1 = January Adit Well
2 Designated Uses at Alum Gulch: Aquatic & wildlife warm water, full body contact, fish consumption, and Agricultural Livestock watering.

2SWQs - standards for cadmium, copper, lead, nickel, zinc based on a maximum hardness of 400 mg/L

CaCO; = calcium carbonate
°C = degrees Celsius
gpm = gallons per minute
mg/L = milligrams per Liter
uS/cm = microsiemens per centimeter
SU = standard units
mV = millivolts
NA = no applicable standard
TDS = total dissolved solids
TSS = total suspended solids
-- indicates no sample
Duplicate Values separated by a '/
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TABLE 5A
Alum Gulch Surface Water Quality

Alum Gulch FC-1 FC-2 HC-1 SW-AL1 SW-AL1 SW-AL1 SW-AL1 SW-AL2 SW-AL2 SW-AL2 SW-AL2 SW-AL 3 SW-AL3 SW-AL 3 SW-AL 3 SW-AL 4 SW-AL 4 SW-AL 4 SW-AL4 SW-AL 4 SW-AL4
Analyte Units (Sn‘?:/)"l_s) 12/29/2016 12/29/2016 12/29/2016 4/14/2016 8/15/2016 11/29/2016 2/8/2017 4/14/2016 8/15/2016 11/29/2016 2/8/2017 4/14/2016 8/15/2016 11/29/2016 2/8/2017 4/14/2016 8/15/2016 8/15/16 DUP 11/29/2016 2/8/2017 2/8/17 DUP
Field Parameters
Conductivity uS/cm NA 3680 2923 939.8 3541 3334 3030 3233 3220 2573 2140 2140 375 2820 2820
pH NY 6.5-9.0 3.66 3.94 3.17 5.16 Pooled water 5.66 5.80 5.31 5.38 4.57 4.43 4.43 3.12 4.04 4.04
Temperature °C NA 10.6 11.5 10.5 21.4 (No sample DRY DRY 19.8 279 DRY DRY 21.8 28.7 DRY DRY 20.4 23.5 23.5 9.1 6.5 6.5
Flow gpm NA 0.025 0.2 0.004 0 collected) 3-4 9 3-4 12 7-8 25 25 0.2 1.0 1.0
Dissolved Metals
Alumi mg/L NA -- - -- 5.4 -- - - <2.0 <10 - - 4.0 <10 - - 24 19 18 - 18.0 16.6
Antimony mg/L 0.03 <0.00050 <0.00050 <0.00050 <0.0050 -- - - <0.0050 <0.00050 - - <0.0050 <0.00050 - - <0.0050 <0.00050 <0.00050 <0.0050 <0.0050 <0.00050
Arsenic mg/L 0.15 <0.0400 <0.0400 <0.0400 <0.0051 -- - - <0.0050 0.0013 - - <0.0050 0.0016 - - <0.0050 0.0012 0.0013 <0.0050 <0.0050 0.0013
Barium mg/L NA 0.05 <0.050 <0.050 - -- - - - - - - - - - - - - - - - -
Beryllium mg/L 0.0053 0.016 0.0027 0.0026 <0.0025 - - - <0.0025 <0.0013 - - <0.0025 0.0019 - - 0.0029 0.0024 0.0023 0.0031 0.0027 0.0019
Cadmium mg/L 0.0062 0.21 0.18 0.031 0.092 - - - 0.043 0.040 - - 0.074 0.058 - - 0.074 0.084 0.083 0.11 0.20 0.18
Calcium mg/L NA 380 350 17 = = = = = = = = = = = = = = = = 430 320
Chromium mg/L 1 0.043 <0.030 <0.030 <0.0050 - - - <0.0050 <0.00050 - - <0.0050 <0.00050 - - <0.0050 0.00054 0.00068 <0.0050 <0.00050 <0.00050
Copper mg/L 0.50 2.1 0.51 3.2 0.092 - - - 0.045 0.040 - - 0.16 0.088 - - 0.42 0.71 0.76 0.32 0.72 0.64
Iron mg/L 1.0 1.7 0.42 5.4 4.5 - - - <0.30 <1.5 - - <0.30 <15 - - 0.33 1.3 1.3 0.60 <0.30 <0.30
Lead mg/L 0.0109 0.6 0.12 <0.040 0.68 - - - 0.058 0.027 - - 0.070 0.050 - - 0.18 0.13 0.12 0.13 0.11 0.1
Magnesium mg/L NA 220 200 17 - - -- - -- - -- - -- - -- - - - - - 260 200
Manganese mg/L 130.667 190 59 6.5 100 - - - 31 39 - - 56 55 - - 54 38 38 72 58 57
Mercury mg/L 0.00001 <0.0010 <0.0010 <0.0010 <0.0010 - - - <0.0010 <0.0010 - - <0.0010 <0.0010 - = <0.0010 <0.0010 <0.0010 - - -
Nickel mg/L 0.1680 0.39 0.21 0.073 0.25 - - - 0.080 0.096 - - 0.14 0.13 - - 0.18 0.15 0.15 0.26 0.22 0.23
Potassi mg/L NA 71 6.1 5.0 = = = = = = - = - = - = = = - = = =
Selenium mg/L NA <0.040 <0.040 <0.040 0.0073 - - - 0.0043 0.0027 - - 0.0063 0.0032 - - 0.0051 0.0022 0.0025 0.0071 0.0069 0.0035
Silver mg/L 0.0349 0.051 0.017 <0.010 <0.0050 - - - <0.0050 <0.00050 - - <0.0050 <0.00050 - - <0.0050 <0.00050 <0.00050 <0.0050 <0.0050 <0.00050
Sodium mg/L NA 78 72 11 - - - - - - - - - - - - - - - - - -
Thallium mg/L 0.15 <0.00050 <0.00050 0.00058 <0.025 - - - <0.025 <0.00050 - - <0.025 <0.00050 - - <0.025 0.00051 <0.00050 <0.0050 <0.0050 <0.0050
Uranium me/L NA 0.014 0.0013 0.0045 = = = = = = = = = = = = = = = = = =
Zinc mg/L 0.379 76 45 6.4 49 - - - 26 24 - - 32 31 - - 34 25 25 45 38 39
Total Metals
Alumi mg/L NA - - - 5.2 - - - <2.0 <2.0 - - 3.9 2.6 - - 21 19 19 - 20.6 20.6
Antimony mg/L 0.64 - - - <0.0050 - - - <0.0050 0.00080 - - <0.0050 <0.00050 - - <0.0050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Arsenic mg/L 0.03 - - - <0.0050 - - - <0.0050 0.0016 - - <0.0050 <0.00050 - - <0.0050 <0.00050 <0.00050 <0.0025 <0.00050 0.00050
Barium mg/L 98 - - - - - - - - - - - - - - - - - - - - -
Beryllium mg/L 0.084 - - - <0.0025 - - - <0.0025 0.00051 - - 0.0028 0.0017 - - 0.0030 0.0026 0.0027 0.0029 0.0027 0.0021
Cadmium mg/L 0.050 - - - 0.11 - - - 0.052 0.043 - - 0.089 0.062 - - 0.085 0.089 0.090 0.110 0.19 0.18
Calcium mg/L NA - - - 480 - - - 410 420 - - 470 460 - - 320 230 230 320 320 340
Chromium mg/L 1 - - - <0.0050 - - - <0.0050 0.0082 - - <0.0050 0.0078 - = <0.0050 0.0086 0.0083 <0.0025 0.0025 0.0026
Copper mg/L 0.5 - - - 0.098 - - - 0.054 0.034 - - 0.17 0.097 - - 0.44 0.74 0.73 0.32 0.66 0.66
Iron mg/L NA - - - 5.1 - - - <0.30 0.74 - - <0.30 <0.30 - - 0.33 1.3 14 0.67 <0.30 <0.30
Lead mg/L 0.015 - - - 0.63 - - - 0.049 0.059 - - 0.068 0.046 - - 0.17 0.12 0.12 0.11 0.11 0.10
Magnesium mg/L NA - - - 280 - - - 230 230 - - 260 250 - - 190 140 140 210 200 200
Manganese mg/L 130.667 - - - 100 - - - 33 34 - - 54 56 - - 49 38 39 63 58 61
Mercury mg/L 0.010 - - - <0.0010 - - - <0.0010 <0.0010 - - <0.0010 <0.0010 - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Nickel mg/L 4.6 - - - 0.27 - - - 0.094 0.080 - - 0.15 0.13 - - 0.19 0.13 0.13 0.23 0.20 0.18
Potassi mg/L NA - - - - - - - - - - - - - - - - - - - - -
Selenium mg/L 0.002 - - - 0.0082 - - - 0.0050 0.00089 - - 0.0067 0.0020 - - 0.0054 0.00082 0.00084 0.0037 0.0039 0.0037
Silver mg/L 4.667 - - - <0.0050 - - - <0.0050 <0.00050 - - <0.0050 <0.00050 - - <0.0050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Sodium mg/L NA - - - - - - - - - - - - - - - - - - - - -
Thallium mg/L 0.0072 -- - -- <0.0050 - - - <0.0050 <0.00050 - - <0.0050 <0.00050 - - <0.0050 0.00052 <0.00050 <0.00050 <0.00050 <0.0050
Uranium mg/L NA - - - - - - - - - - - - - - - - - - - - -
Zinc mg/L 5.106 - - - 50 - - - 21 20 - - 30 30 - - 31 24 24 38 36 38
Inorganics
Nitrogen, Nitrate (as N) mg/L NA <0.50 <0.50 <0.50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.55 <0.50
Nitrogen, Nitrite (as N) mg/L NA <0.10 <0.10 <0.10 -- - -- -- -- -- -- - -- - -- - - -- - -- <0.10 <0.10
Hardness , Ca/Mg (as CaCO;) mg/L NA - - - 2300 - - - 2000 2000 - - 2200 2200 - - 1600 1100 1200 1700 2200 1600
TSS (residue, non-filterable) mg/L NA - -- - 41 - -- -- <10 12 -- -- <10 <10 -- -- <10 <10 <10 <10 <10 <10
TDS (residue, filterable) mg/L NA 4100 3100 730 -- - -- -- -- -- -- - -- - -- - - -- - -- 2800 2800
Anions
Chloride mg/L NA 13 15.00 8.1 - - - - - - - - - - - - - - - - - -
Cyanide mg/L 0.0097 <0.10 <0.10 <0.10 = = = = = = = = = = = = = = = = = =
Fluoride mg/L 140 1.5 0.54 <0.50 - - - - - - - — - — - - - - - - - -
Sulfate mg/L NA 3200 2100 620 - - - - - - - - - - - - - - - - - -

Notes:
Bold indicates concentration above SWQS (Surface Water Quality Standard)

! Dissolved metals SWQSs: Only the most stringent hardness based calculated SWQS of all applicable designated uses is shown above.
Designated Uses at Alum Gulch: Aquatic & wildlife warm water, full body contact, fish consumption, and Agricultural Livestock watering.
Designated Uses at Humboldt Canyon (SW-HU-1): Aquatic & wildlife ephemeral, partial body contact.

Hardness based SWQSs calculated using 400 mg/L in Alum Gulch; Humboldt Canyon uses hardness value of the collected sample
CaCo ; = calcium carbonate

uS/cm = microsiemens per centimeter
SU = standard units

°C = degrees Celsius

gpm = gallons per minute

mg/L = milligrams per Liter

NA = no applicable standard

TDS = total dissolved solids

TSS = total suspended solids

-- indicates no data available
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Humbold SW-HU 1 SW-HU 1 SW-HU 1 SW-HU 1
Analyte Units | CanyonSWQS | 100016 | 8/15/2016 | 11/29/2016 |  2/8/2017
(mg/L)
Field Parameters
Conductivity uS/cm NA 717
pH SU 6.5-9.0 3.72
Temperature °C NA DRY 26.0 DRY DRY
Flow gpm NA 10
Dissolved Metals
Aluminum mg/L NA -- 27 -- -
Antimony mg/L NA -- <0.00050 - -
Arsenic mg/L 0.44 -- 0.00068 -- -
Barium mg/L NA -- NA -- -
Beryllium mg/L NA - 0.0020 - -
Cadmium mg/L 0.072 -- 0.050 -- -
Calcium mg/L NA -- - -- -
Chromium mg/L NA -- 0.0021 -- -
Copper mg/L 0.1506 - 1.8 - -
Iron mg/L 0.1 - 0.59 - -
Lead mg/L 0.1512 - 0.042 - -
Magnesium mg/L NA - - - -
Manganese mg/L NA - 4.4 - -
Mercury mg/L 0.005 -- <0.0010 -- -
Nickel mg/L 0.1512 - 0.067 -- -
Potassium mg/L NA -- -- -- --
Selenium mg/L NA - 0.00070 -- -
Silver mg/L 0.0038 - <0.00050 -- --
Sodium mg/L NA - - - -
Thallium mg/L NA - 0.00075 -- -
Uranium mg/L 2.8 - -- -- -
Zinc mg/L 3.599 - 5.3 -- --
Total Metal
Aluminum mg/L NA - 26 - -
Antimony mg/L 0.747 - <0.00050 - -
Arsenic mg/L 0.03 - <0.00050 - --
Barium mg/L 98 - - - -
Beryllium mg/L 1.867 - 0.0022 - -
Cadmium mg/L 0.07 - 0.052 - -
Calcium mg/L NA -- 17 -- --
Chromium mg/L NA - 0.012 - -
Copper mg/L 13 - 1.8 - -
Iron mg/L NA - 0.57 - -
Lead mg/L 0.015 - 0.028 - -
Magnesium mg/L NA - 16 - -
Manganese mg/L 130.667 -- 4.1 -- --
Mercury mg/L 0.28 - <0.0010 - -
Nickel mg/L 28 - 0.065 - -
Potassium mg/L NA -- -- -- --
Selenium mg/L 0.033 -- <0.0025 -- --
Silver mg/L 4.667 - <0.00050 - -
Sodium mg/L NA - - - -
Thallium mg/L 0.075 -- 0.00064 -- -
Uranium mg/L 2.8 - - - -
Zinc mg/L 280 - 5.1 - -
Inorganics
Nitrogen, Nitrate (as N) mg/L NA -- -- -- --
Nitrogen, Nitrite (as N) mg/L NA -- -- -- --
Hardness , Ca/Mg (as CaCOj3) mg/L NA - 110 - -
TSS (residue, non-filterable) mg/L NA -- <10 -- --
TDS (residue, filterable) mg/L NA -- -- -- --
Anions

Chloride mg/L NA -- - -- -
Cyanide mg/L 0.084 -- -- -- --
Fluoride mg/L 140 -- - -- -
Sulfate mg/L NA -- - -- -

Notes:

Bold indicates concentration above SWQS (Surface Water Quality Standard)

! Dissolved metals SWQSs: Only the most stringent hardness based calculated SWQS of all applicable designated uses is shown above.
Designated Uses at Alum Gulch: Aquatic & wildlife warm water, full body contact, fish consumption, and Agricultural Livestock watering.
Designated Uses at Humboldt Canyon (SW-HU-1): Aquatic & wildlife ephemeral, partial body contact.

Hardness based SWQSs calculated using 400 mg/L in Alum Gulch; Humboldt Canyon uses hardness value of the collected sample

CaCO ; = calcium carbonate

US/cm = microsiemens per centimeter

SU = standard units

°C = degrees Celsius

gpm = gallons per minute

mg/L = milligrams per Liter
NA = no applicable standard
TDS = total dissolved solids
TSS = total suspended solids
-- indicates no data available

TABLE 5A
Alum Gulch Surface Water Quality
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TABLE 5B

Harshaw Creek Surface Water Quality

Analyte Units | SWQS™ | SW-HA1 | SW-HA1 | SW-HA1 | SW-HA1 | SW-HA2 | SW-HA2 | SW-HA2 | SW-HA2 | SW-HA3 | SW-HA3 [ SW-HA3 SW-HA3 | SW-HA4 | SW-HA4 | SW-HA4 | SW-HA4 | SW-HA5 | SW-HA5 | SW-HAS SW-HA5 | SW-HA6 | SW-HA6 | SW-HAG SW-HA 6
(mg/L) | 4/14/2016 | 8/15/2016 | 11/29/2016] 2/8/2017 | 4/14/2016 | 8/15/2016 | 11/29/2016] 2/8/2017 | 4/14/2016 | 8/15/2016 | 11/29/2016 2/8/2017 | 4/14/2016 | 8/15/2016 | 11/29/2016] 2/8/2017 | 4/14/2016 | 8/15/2016 | 11/29/2016 2/8/2017 | 8/15/2016 | 11/29/2016 | 11/29/16DUP| 2/8/2017
Field Parameters
Conductivity uS/cm NA 1802 1043 1416 1636 1435 942 1308 1519 1677 1448 1448 1633
pH SU 6.5-9.0 DRY DRY DRY DRY DRY DRY DRY DRY 6.95 7.20 7.47 7.42 DRY DRY DRY DRY 6.87 7.71 7.33 8.04 7.25 6.88 6.88 7.29
Temperature °C NA 21.1 24.2 11.8 6.9 18.4 25.2 14.1 8.6 22.6 10.3 10.3 10.1
Flow gpm NA 0 0 0 0 0 0 0 0 15 4 25 2 0 0 0 0 4-5 40 15 0.2 5 15 15 3
Dissolved Metals
Aluminum mg/L NA - - - - - - - -- <2.0 <10 -- <0.0400 - - - - <2.0 <2.0 - <0.0400 <10 - - <0.0400
Antimony mg/L NA - - - - - - - - 0.0010 0.0014 <0.0050 0.00054 - - - - 0.0028 0.0024 <0.0050 0.0020 0.0037 <0.0050 <0.0050 0.0035
Arsenic mg/L 0.28 - - - - - - - - 0.0027 0.0035 <0.0050 0.0026 - - - - 0.0038 0.0054 <0.0050 0.0031 0.0029 <0.0050 <0.0050 0.0021
Barium mg/L 98 - - - - - - - - - - - - - - - - - - - - - - - -
Beryllium mg/L 1.867 - - - - - - - - <0.00025 <0.00025 <0.00025 <0.00025 - - - - <0.00025 <0.00025 <0.00025 <0.00025 <0.00050 <0.00025 <0.00025 <0.00025
Cadmium mg/L 0.290 - - - - - - - - <0.00025 0.00025 <0.0025 <0.00025 - - - - <0.00025 <0.00025 <0.0025 <0.00025 0.00037 <0.0025 <0.0025 <0.00050
Calcium mg/L NA - - - - - - - - - - - 270 - - - - - - - 240 - - - 280
Chromium mg/L NA - - - - - - - - 0.0016 0.00059 <0.00050 <0.00050 - - - - 0.0011 0.00096 <0.00050 <0.00050 0.0010 <0.0050 <0.0050 <0.0010
Copper mg/L [ 0.08588 - - - - - - - - 0.0014 0.0031 0.0014 0.00081 - - - - 0.0016 0.0019 0.0016 0.00097 0.0026 0.0017 0.0019 0.0011
Iron mg/L NA - - - - - - - - <0.30 <1.5 <0.30 <0.30 - - - - <0.30 <0.30 <0.30 <0.30 <1.5 <0.30 <0.30 <0.30
Lead mg/L 0.5927 - - - - - - - - <0.00050 <0.00050 <0.0050 <0.00050 - - - - 0.00068 0.0033 <0.0050 <0.00050 0.0011 <0.0050 <0.0050 <0.00050
™M ium mg/L NA - - - - - - - - - - - 42 — - — - - - - 45 - - - 44
Manganese mg/L 130.7 - - - - - - - - 0.11 0.038 0.11 0.085 - - - - 0.022 0.025 0.020 0.016 0.030 0.073 0.062 0.0056
Mercury mg/L 0.28 - - - - - - - - <0.0010 <0.0010 - - - - - - <0.0010 <0.0010 - - <0.0010 - - -
Nickel mg/L 13.436 - - - - - - - - 0.011 0.014 0.017 0.0078 - - - - 0.0092 0.0062 0.012 0.0070 0.015 0.0096 0.0099 0.0081
Potassium mg/L NA - - - - - - - - - - - - - - - - - - - - - - - -
Selenium mg/L 4.667 - - - - - - - - 0.0023 0.0013 <0.025 0.0012 - - - - 0.0017 0.0013 <0.025 0.0011 0.0032 <0.025 <0.025 0.0015
Silver mg/L 0.0349 - - - - - - - - <0.00050 <0.00050 <0.0050 <0.00050 - - - - <0.00050 <0.00050 <0.0050 <0.00050 <0.00050 <0.0050 <0.0050 <0.0010
Sodium mg/L NA - -- - -- - -- - - - - - - - - - - - - - - - - - -
Thallium mg/L 0.075 - -- - -- - -- - -- <0.0050 <0.00050 <0.0050 <0.00050 - - - - <0.00050 <0.00050 <0.0050 <0.00050 <0.00050 <0.0050 <0.0050 <0.00050
Uranium mg/L 2.8 - -- - -- - -- -- -- -- -- -- -- - -- - -- -- -- -- -- -- -- -- --
Zinc mg/L 3.599 - - - - - - - - <0.040 <0.20 0.048 <0.040 - - - - <0.040 <0.040 <0.040 <0.040 <0.20 0.055 0.048 0.069
Total Metals
Aluminum mg/L NA - - - - - - - - <2.0 <2.0 - 0.282 - - - - <2.0 <2.0 - 0.0896 <2.0 - - 0.535
Antimony mg/L 0.747 - - - - - - - - 0.0010 0.0018 0.00065 0.00068 - - - - 0.0028 0.0025 0.0020 0.0019 0.0036 0.0014 0.0014 0.0037
Arsenic mg/L 0.28 - - - - - - - - <0.0050 0.0034 <0.0025 0.0029 - - - - 0.0052 0.0037 0.0037 0.0022 0.0014 <0.0025 <0.0025 0.0024
Barium mg/L 98 - - - - - - - - - - - - - - - - - - - - - - - -
Beryllium mg/L 1.867 - - - - - - - - <0.0025 <0.00025 <0.00025 <0.0013 - - - - <0.00025 <0.00025 <0.00025 <0.00025 <0.00025 <0.0013 <0.0013 <0.00025
Cadmium mg/L 0.7 - - - - - - - - <0.00025 0.00031 <0.00025 <0.00025 - - - - <0.00025 <0.00025 <0.00025 <0.00025 0.00036 <0.00025 <0.00025 <0.00025
Calcium mg/L NA - - - - - - - - 300 320 280 300 - - - - 270 150 260 250 340 340 290 300
Chromium mg/L NA - - - - - - - - 0.00099 0.0077 <0.0025 0.0027 - - - - 0.0012 0.0065 <0.0025 0.0026 0.0067 0.0034 <0.0025 0.0040
Copper mg/L 13 - - - - - - - - <0.0050 0.0097 0.0037 0.0060 - - - - <0.0050 0.0053 0.0065 0.0015 0.0061 <0.0025 <0.0025 0.0068
Iron mg/L NA - - - - - - - - <0.30 0.78 <0.30 0.76 - - - - <030 <030 0.49 <0.30 <0.30 <0.30 <030 0.98
Lead mg/L 0.015 - - - - - - - - <0.0050 0.020 0.0010 0.0048 - - - - <0.0050 0.0044 0.018 0.0012 0.0050 0.0017 0.0022 0.0035
™M ium mg/L NA - - - - - - - - 44 48 39 45 - - - - 51 30 50 49 54 43 44 48
Manganese mg/L 130.7 - - - - - - - - 0.057 0.12 0.11 0.14 - - - - 0.024 0.072 0.17 0.023 0.081 0.051 0.062 0.078
Mercury mg/L 0.28 - - - - - - - - <0.0010 <0.0010 <0.0010 <0.0010 - - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Nickel mg/L 28 - - - - - - - - 0.018 0.019 0.011 0.0082 - - - - 0.016 0.012 0.010 0.0078 0.019 0.011 0.011 0.010
Potassium mg/L NA - - - - - - - - - - - - - - - - - - - - - - - -
Selenium mg/L 4.667 - - - - - - - - 0.0017 0.0013 0.0012 0.0010 - - - - 0.0014 0.00079 0.00080 0.00075 0.0021 0.0012 0.0010 0.0019
Silver mg/L 4.667 -- - - - - - - - <0.00050 <0.00050 <0.00050 <0.00050 - - - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Sodium mg/L NA - - - - - - - - - - - - - - - - - - - - - - - -
Thallium mg/L 0.075 - - - - - - - - <0.0050 <0.00050 <0.00050 <0.00050 - - - - <0.0050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Uranium mg/L 2.8 - - - - - - - - - - - - - - - - - - - - - - - -
Zinc mg/L 280 - -- - -- - -- -- -- <0.040 0.049 0.048 <0.040 - - - - <0.040 <0.040 <0.040 <0.040 0.093 0.042 0.048 0.088
Inorganics
Nitrogen, Nitrate (as N) mg/L 3733 - - - - - - - - - - - <0.50 - - - - - - - <0.50 - - - 0.52
Nitrogen, Nitrite (as N) mg/L 233 - - - - - - - - - - - <0.10 - - - - - - - <0.10 - - - <0.10
Hardness , Ca/Mg (as CaCO;) mg/L NA - - - - - - - - 930 990 860 850 - - - - 880 500 860 790 1100 1000 900 880
TSS (residue, non-filterable) mg/L NA - - - - - - - - <10 18 <10 39 - - - - <10 <10 14 <10 <10 <10 <10 33
TDS (residue, filterable) mg/L NA - - - - - - - - - - - 1400 - - - - - - - 1300 - - - 1400
Notes:
Bold indicates concentration above SWQS (Surface Water Quality Standard)
! Dissolved metals SWQSs: Aquatic and Wildlife ephemeral (A& We) use. Hardness based standards (for dissolved cadmium copper, lead, nickel, silver, and zinc)are based on 400 mg/L hardness of the sample.
2 partial Body Contact (PBC) standard applies to total metals
CaCo 3 = calcium carbonate
uS/cm = microsiemens per centimeter
SU = standard units
°C = degrees Celsius
gpm = gallons per minute
mg/L = milligrams per Liter
TDS = total dissolved solids
TSS = total suspended solids
NA = no applicable standard
-- indicates no data available
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MW-3 Groundwater Quality

TABLE 6

Analyte Units AWQS 2/7/2017 3/14/2017 4/19/2017
(mg/L)
Field Parameters
Conductivity uS/cm NA 2960 3191 3287
pH SU NA 7.98 7.09 6.64
Temperature °C NA 19.8 19.7 19.6
Dissolved Metals
Aluminum mg/L NA <2.0 - -
Antimony mg/L 0.006 <0.00050 <0.00050 <0.00050
Arsenic mg/L 0.05 0.0064 0.0087 0.0083
Barium mg/L 2 0.027 0.022 0.022
Beryllium mg/L 0.004 <0.00025 0.00043 0.00047
Cadmium mg/L 0.005 0.0051 0.0044 0.0049
Calcium mg/L NA 570 - -
Chromium mg/L 0.1 0.00053 <0.0050 0.0018
Copper mg/L NA 0.00080 - -
Iron mg/L NA <0.30 - -
Lead mg/L 0.05 <0.0050 <0.00050 <0.00050
Magnesium mg/L NA 210 - -
Manganese mg/L NA 24 - -
Mercury mg/L 0.002 <0.000094 <0.000094 <0.000094
Nickel mg/L 0.1 0.070 0.071 0.065
Selenium mg/L 0.05 0.0021 0.0065 0.0023
Silver mg/L NA <0.00050 - -
Thallium mg/L 0.002 <0.0050 <0.00050 <0.00050
Zinc mg/L NA 4.7 - -
Total Metals
Aluminum mg/L <2.0 -- -
Antimony mg/L <0.00050 <0.00050 <0.00050
Arsenic mg/L 0.0061 0.0068 0.0078
Barium mg/L 0.033 0.026 0.036
Beryllium mg/L 0.00066 0.00052 0.00048
Cadmium mg/L 0.0065 0.0042 0.0054
Calcium mg/L 580 520 510
Chromium mg/L 0.0016 0.0066 <0.0050
Copper mg/L 0.0011 - -
Iron mg/L 1.8 - -
Lead mg/L 0.00059 0.0027 0.0062
Magnesium mg/L 220 200 230
Manganese mg/L 24 - -
Mercury mg/L <0.00094 <0.000094 <0.000094
Nickel mg/L 0.059 0.08 0.083
Selenium mg/L 0.0021 0.0046 0.00091
Silver mg/L <0.00050 -- --
Thallium mg/L <0.00050 <0.00050 <0.00050
Zinc mg/L 5.8 - -
Inorganics
Hardness, Ca/Mg (as CaCO;) mg/L NA 2300 -- -
Nitrogen, Nitrate (as N) mg/L 10 <0.50 <0.50 <0.50
Nitrogen, Nitrite (as N) mg/L 1 <0.10 <0.10 <0.10
TDS (residue, filterable) mg/L NA 3300 - -
TSS (residue, non-filterable) mg/L NA <10 -- --
Anions
Cyanide mg/L 0.2 <0.10 <0.10 <0.10
Fluoride mg/L 4 0.80 0.85 0.78
Sulfate mg/L NA - 2100 2100
Radionuclides

Uranium-234 ug/L NA 0.00015 £ 0.00004 -- --
Uranium-235 ug/L NA 0.010+0.001 - --
Uranium-238 pg/L NA 1.4+0.5 - -
Uranium Activity (U**, U**, U?%) pCi/L NA 1.4+05 - -
Radium-226 pCi/L NA 0.7+0.2 <0.3 <0.5
Radium-228 pCi/L NA <0.6 <0.6 <0.6
Total Radium Activity pCi/L 5 0.7+0.2 <0.6 <0.6
Gross Alpha Activity pCi/L 15 -- 33+1.2 48+1.5

Notes:

Bold indicates concentration above AWQS (Aquifer Water Quality Standard)

CaCo ; = calcium carbonate

°C = degrees Celsius

mg/L = milligrams per Liter

NA = no applicable standard

SU = standard units

TDS = total dissolved solids

TSS = total suspended solids

uS/cm = microsiemens per centimeter
-- indicates no data available

lof1l
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1.0 Material Characterization

1.1 Geochemical Characterization Plan

A range of geochemical tests (Table 1) was conducted on representative samples from the historic
Trench Camp Tailings piles 1, 2/4 and 3 (Figure 1). Samples consisted of tailings, foundation soils
underlying the unlined tailings, and waste rock material located near the base of tailings pile #1. In
addition, samples of development rock that will be generated from an exploration decline and a
shaft proposed as part of the Hermosa Taylor Deposit were also characterized.

Samples from the historic tailings are grouped into classes of similar materials (tailings, waste rock,
and foundation soils) to facilitate test interpretation. Tests for metal solubility were conducted on
composite samples. Three tailings composites included waste rock, shallow-oxidized, deeper-
unoxidized and non acid-generating categories. The foundation layer soils underlying tailings were
grouped by depth beneath base of the tailings (0-2 ft, 2-3 ft, 3-6 ft, and 8-20 ft). Drillhole samples
were categorized into major rock units recognized in the Hermosa Taylor Deposit: Meadow Valley
Volcanics, Hardshell Volcanics, Concha, Epitaph and Sherrer Formation.
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Table 1. Number and kind of tests conducted on Trench Camp historic tailings and
exploration core from the Hermosa Taylor Deposit.
Sample Type Tests Purpose
Trench Camp Area Sobek Acid Base Assess acid generation and neutralization
Tailings (n=29) Accounting risk
Waste Rock (n=6) Paste pH Assess current degree of weathering and
Foundation Soil and acidification
Rock (n=19) MWMP and EPA 1312  Performed on composites of the waste

rock, tailings (shallow and deep), and
foundation samples to assess metal

leaching risk
Multi element analysis  Total metals in 4-acid digest of samples
Exploration Drillhole  Sobek Acid Base Assess acid generation and neutralization
Core (n=35,000) Accounting risk
Paste pH Assess current degree of weathering and

acidification on 307 representative samples
Multi element analysis  Total metals in 4-acid digest of samples
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2.0 Trench Camp Historic Tailings Area Geochemistry

2.1 Historic Tailings Area

Static test results (Appendix A) for historic tailings samples (Figure 2 and 3) show the potential for
rock to produce or to neutralize acidity as a result of weathering. The Acid Generation Potential
(AGP) is based on the quantity of pyritic sulfur contained in a sample and expresses the amount of
acidity that a sample could release if all pyrite was to fully oxidize. The AGP is expressed in units of
kg/t as CaCOs. Acid Neutralization Potential (ANP) is the capacity of a sample to neutralize acidity
and is expressed in the same units as AGP. The ANP minus AGP is the Net Neutralization
Potential (NNP) and in theory a sample is potentially acid generating if the NNP is less than zero.
Conversely, a sample with a NNP greater than zero would be considered non-acid generating. In
practice, there is some uncertainty for samples with NNP between -20 and +20 kg/t, and test results
in this range are often considered uncertain in terms of the acid generation risk.

Virtually all historic tailings and waste rock samples would be considered acid generating (Figure 2)
because of the NNP values that are less than -20 kg/t as CaCOs. However, most of the tailings
samples have not yet become acidic in pH owing to the abundance of carbonates in the tailings
material. Only five tailings samples, all located in the upper few feet of the tailings piles, have
developed a pH of less than 5 (Figure 3). Two of the lower pH samples were in Pile 3 and the
others were in Pile 2/4. In these samples, oxidation of the sulfides has removed most the ANP,
thus allowing the pH to drop from 7 to below 5. Given a long enough period of exposure to
oxygen, all tailings would eventually become acid, but this would likely require many decades of
exposure given the limited oxidation evidenced after more than 50 years of exposure of the historic
Trench Camp tailings to weathering. Therefore, after the historic Trench Camp tailings are removed
and replaced on a liner, they are not likely to change appreciably from the conditions currently found
in surface tailings. Ultimately, the re-handled tailing piles, which are placed on the liner, will be
compacted, sloped, and covered in a manner that limits infiltration of meteoric water and oxygen,
thus minimizing long-term oxidation and acidification risk.

Samples were analyzed using the Net Acid Generation pH (NAG pH, Figure 4) test in which
hydrogen peroxide is added to a sample and allowed to react with sulfides for 24 hours before pH is
recorded. NAG pH provides a reliable indication of long-term pH that would develop is a sample
after years of weathering. While most tailings samples had a NAG pH less than 4.5, which indicates
acid generation risk, many samples with low NNP (<-100 kg/t as CaCO3) also had NAG pH above
4.5. These samples were likely dominated by lead and zinc sulfide minerals that may have high
sulfur and low NNP but do not form acidity upon oxidation. Tailings samples with NAG pH above
4.5 were grouped for the soluble metals tests under the non potentially acid generating (non-PAG)
tailings category.

Waste rock samples, although much lower in total sulfur than tailings also had much lower ANP
values. The relative lack of ANP allowed these samples to acidify more quickly than tailings. As a
result all waste rock samples had low pH values, even though they were buried by several feet of
tailings in Tailings pile #1. Given their pH, water in contact with waste rock is likely to be more
strongly acidic and have higher metals and sulfate than tailings contact water. To the extent
possible, waste rock will be buried by tailings in the lined repository to minimize contact with water.
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limit

Foundation soil and rock samples were much lower in sulfur than either tailings or waste rock but 4
of the 19 samples still had pyritic sulfur greater than 0.3%, which would likely generate acidic
conditions after sufficient exposure to oxygen. The higher sulfide samples were all encountered in
boreholes 1 and 2 beneath pile 2/4. It is possible that some of the foundation soil and rock material
in this area consist of historic sulfide waste or may contain naturally occurring sulfides. However,
any sulfides beneath the tailings in pile 2/4 will be covered by the liner for the new repository, which
will prevent any contact with water.
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Soluble metals were determined using both Meteoric Water Mobility Procedure (MWMP) and
Synthetic Precipitation Leaching Procedure (SPLP) tests. These methods differ primarily in the
water to rock ratio. The SPLP is a more dilute extraction 20:1 than the MWMP, which is 1:1. Eight
composite samples were tested including shallow oxidized and deeper unoxidized tailings, waste
rock, and 4 foundation layers (Table 2 and 3). Soluble metals in SPLP extracts exceeded Arizona
aquifer standards for four constituents in one or more samples: antimony, cadmium, lead, and nickel
(Figures 5 to 8). Since contact water within the lined repository will be collected and treated, the
elevated levels of metals will not pose an environmental risk. All other constituents met Arizona
Ambient Water Quality Standards. The MWMP tests tended to have higher levels of soluble
constituents than the SPLP tests due to differences in the water to rock ratio used in the tests. The
MWMP tests were used to estimate contact water quality in section 2.3.
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Table 2. Soluble constituents in composite samples using SPLP method.

Constituent
(mg/L) ks 5 = 5 = 5 = s &

5 3 @ 2 o o B e B o ® e ® R

5 | s£ | 5= g Eo | Eo | Eo | Eo©

S8 oL z 8 = L e Vel S o S x
Aluminum <0.03 <0.03 0.1 13.8 <0.03 <0.03 0.09 <0.03
Antimony <0.002 <0.002 0.0011 0.004 0.0088 0.0005 0.0016 0.0016
Arsenic 0.001 0.002 0.0008 0.005 0.0138 0.0054 0.0098 0.0011
Barium 0.01 0.014 0.014 0.011 0.023 0.004 0.018 0.016
Boron <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.02 0.01
Cadmium 0.069 0.145 0.0247 0.128 0.0019 0.0008 0.0066 0.0037
Calcium 586 582 318 267 30.3 14.1 22.1 86.5
Chloride <0.5 6.5 23.3 <0.5 <0.5 <0.5 <0.5 16.6
Chromium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt 0.05 0.13 <0.01 0.07 <0.01 <0.01 0.01 <0.01
Conductivity 2350 2410 1470 1680 385 199 257 574
(uS/cm)
Copper <0.01 <0.01 <0.01 0.12 <0.01 <0.01 0.02 <0.01
Cyanide, WAD <0.003 0.013 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Fluoride 0.07 0.34 0.35 1.07 0.23 0.46 0.16 0.35
Iron <0.02 <0.02 0.13 2 <0.02 <0.02 <0.02 <0.02
Lead 0.0467 0.599 0.118 2.6 0.0002 0.0004 0.001 0.0089
Magnesium 6.1 11.3 15.6 35 19.2 8.2 9 12.2
Manganese 47.9 68.8 9.3 37.9 3.79 3.75 4.81 5.61
Mercury <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Molybdenum <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Nickel 0.026 0.077 <0.008 0.065 <0.008 <0.008 <0.008 <0.008
Nitrate/Nitrite 0.03 0.04 0.04 0.04 0.04 0.03 0.04 0.04
as N
Phosphorus <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Potassium 0.4 0.8 1.3 2.4 4 1.6 2.2 2.3
Selenium 0.0046 0.0032 0.0019 0.0016 <0.0002 0.0002 <0.0002 0.0009
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Sodium 0.5 0.3 0.5 0.3 1.8 1.9 1.1 1.2
Strontium 0.164 0.186 0.129 0.054 0.104 0.045 0.077 0.111
Sulfate 1550 1550 809 1000 159 72.7 103 232
Thallium <0.0005 0.0006 0.0007 <0.0005 0.0007 <0.0001 <0.0002 0.0002
Thorium <0.005 <0.005 <0.002 <0.005 <0.002 <0.001 <0.002 <0.002
Tin <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Uranium <0.0005 <0.0005 <0.0002 0.0005 <0.0002 <0.0001 <0.0002 <0.0002
Vanadium <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Zinc 3.36 14.4 1 30.4 0.07 0.01 0.71 0.05
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Table 3. Soluble constituents in composite samples using MWMP method.
Constituent
(mg/L) e o ) x
° S 5 S S
5% 2 @ 29 o "= "= 5z 5 E
5L | §£ | $E 2 E~ | Ew | Eo | ER
SE | 88 | SE | £ | 82 | &2 | 8o | 8¢
Aluminum 0.08 <0.06 <0.06 108 <0.06 <0.06 0.43 <0.06
Antimony <0.002 0.002 0.004 0.013 0.0118 <0.0008 0.0022 0.0038
Arsenic 0.002 0.002 0.0016 0.012 0.0171 0.0085 0.0223 0.0019
Barium 0.024 <0.006 0.021 <0.006 0.031 0.018 0.025 0.048
Boron 0.02 0.04 0.04 0.04 0.09 0.03 0.13 0.16
Cadmium 1.96 1.05 0.182 1.43 0.0294 0.0138 0.0847 0.0429
Calcium 495 498 604 434 312 160 316 603
Chloride 0.9 94 265 5.8 2.2 0.6 1.3 159
Chromium <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Cobalt 1.7 1.68 0.14 0.66 <0.02 <0.02 0.08 0.04
Conductivity 4390 4500 3230 5150 2750 1450 2110 3110
(uS/cm)
Copper 0.11 0.05 <0.02 0.33 <0.02 <0.02 0.05 <0.02
Cyanide, WAD <0.003 0.097 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Fluoride 0.05 0.35 0.54 0.26 0.38 0.43 0.34 0.39
Iron 0.18 0.06 <0.04 14.3 <0.04 <0.04 <0.04 <0.04
Lead 0.88 3.2 0.586 2.65 0.0017 0.0026 0.0048 0.0828
Magnesium 106 241 188 362 250 91.2 121 147
Manganese 1110 761 75.6 428 50.8 374 67.5 69.5
Mercury <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Molybdenum <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Nickel 0.93 1.48 0.1 0.67 <0.02 <0.02 0.12 <0.02
Nitrate/Nitrite 0.09 <0.02 0.03 <0.2 0.06 0.02 0.04 <0.1
asN
Phosphorus <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Potassium 1.7 9.8 14.8 26.2 20.4 8.3 13.8 18.7
Selenium 0.0324 0.03 0.0147 0.0116 0.0012 0.0018 0.0011 0.0088
Silver <0.2 <0.1 <0.02 <0.05 <0.02 <0.02 <0.02 <0.02
Sodium 5.4 4.9 10.2 5.3 25.8 20 14.6 20.7
Strontium 0.77 0.28 0.56 0.16 1.1 0.46 0.78 1.07
Sulfate 3800 3620 2170 4440 1940 837 1400 2040
Thallium <0.0005 0.0036 0.0031 0.0006 0.0019 0.0005 0.0005 0.0012
Thorium <0.005 <0.005 <0.002 <0.005 <0.002 <0.002 <0.002 <0.002
Tin <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08
Uranium <0.0005 <0.0005 0.0007 0.0029 <0.0002 <0.0002 <0.0002 0.0015
Vanadium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Zinc 129 158 24.9 306 0.55 0.31 5.74 1.73
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Soluble Metals in Historic Tailings Samples
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Figure 5. Soluble antimony in samples collected from the historic tailings area.
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Figure 6. Soluble cadmium in samples collected from the historic tailings area.
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Soluble Metals in Historic Tailings Samples

Waste

Unoxidized Tailings

Oxidized Tailings

Non PAG Tailings

Foundation (8 TO 20 ft)

TII

Foundation (3TO 6 ft)

Foundation (2 TO 3 ft)

Foundation (0 TO 2 ft)

o
e
w
i

15 2 2.5 3 35
Lead (mg/L)

W AZ Aquifer Std ®mSPLP mMWMP

Figure 7. Soluble lead in samples collected from the historic tailings area.
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Figure 8. Soluble nickel in samples collected from the historic tailings area.
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2.2 Development Rock

Potentially acid generating (PAG) development rock from the proposed Hermosa Taylor Deposit
project will be placed in the same lined facility as the historic tailings and waste rock. Extensive data
have been collected from rock units to be mined in the Taylor project including 307 samples from 2
representative boreholes (HDS-332 and HDS-364) that were analyzed for Sobek acid base
accounting NAG pH and paste pH. In addition, total metals were measured on over 35,000 samples
across all exploration holes.

The NAG pH and NNP of samples from boreholes HDS-332 and HDS-364 (Figure 9 and 10) show
three distinct groups of samples (Figure 11). The vast majority of rocks encountered in the Taylor
Deposit is strongly alkaline and not expected to become acidic or to leach appreciable levels of
metals. Unlike the historic tailings and waste rock that was volcanic-hosted, the Taylor Deposit, the
first group in Figure 11, is a deeper Carbonate Replacement Deposit, accounting for the
preponderance of alkaline rock. The second group of materials is potentially acid generating (PAG),
due to the pyritic sulfur content. In order to access the carbonate host rock, a decline will be
developed through approximately 1,000 feet of volcanic rock. The surficial Meadow Valley
Volcanics and deeper Hardshell Volcanics contain a proportion of PAG material with NNP <0 and
NAG pH < 4.5. The third group of samples is zinc-lead-silver ore. Ore in the carbonate sequence
had low NNP but also had high NAG pH. In these samples, the majority of sulfur is in the form of
galena and sphalerite, which are not acid generating sulfides like pyrite. The Sobek test therefore
overestimates acid generating risk in samples where pyrite is not the primary sulfide mineral. Ore
samples will be processed to recover economic sulfides as a concentrate (that will be shipped off-
site) and the resultant tailings will be non acid-generating based on preliminary tests.

The vertical distribution of ANP, AGP and lead plus zinc grade in HDS-332 and HDS-364 is shown
in Figures 12 and 13, respectively. PAG Zones occur where the red bars are more pronounced than
the blue bars. In the upper volcanic units, PAG material will be treated as waste and will be placed
in the lined repository to prevent release of acidity or metals in contact water. Most zones that

appear as PAG in the carbonate units are actually ore and will be processed to remove the economic
sulfides.

Page 12



Arizona Minerals Inc.

Looking Northeast

- ‘Meadow Valley Cretaceous Andesite

- Hardshell Jurassic Volcanics
- Oder Tiassic/ Jurassic ~Volcanics
- Paleozoic Concha Limestone
D Paleozolc Scherrer Quartzite
- m&hwumm
Dc-mmm
)
() oo veepssuinae

— Fault
= ARIZONA
MINING

Looking Northwest

Hardshell Volcanics,

- ‘Meadow Valley Cretaceous Andesite

- Hardshell Jurassic Volcanics

- Older Triassic/ Jurassic Volcanics

- Paleozolc Concha Limestone

[ ——

- Paleozoic Epitaph Limestones and
Siltstones

[

D orsuce

[ T

— Fault
@ Trench Vein System

ARIZONA
MINING
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Page 13



Arizona Minerals Inc.

Hermosa Taylor Project
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Figure 12. Distribution and ANP, AGP and Pb+Zn grade in borehole HDS-332.
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2.2.1 Estimating ANP and AGP from Total Metals Data

Arizona Minerals Inc. has performed multi-element analyses on over 35,000 samples to date using a
4-acid digestion and ion determination by ICP AES and MS methods (ALS Chemex ME-MS61m).
The ANP and AGP values for all 35,000 samples were estimated by assuming all calcium and
magnesium are present as carbonate and all sulfur is pyrite according to equation [1]. The estimated
ANP and AGP from multi element data will provide more spatially extensive information about the
Hermosa Taylor deposit. However, it is important to establish whether the estimated ANP and
AGP derived from equation 1 are in agreement with ANP and AGP measured using the standard
Sobek method.

Estimated NNP (kg/t as CaCO3) = ANP (Total Ca % x 10 x 40.1/100 +
Total Mg % x 10 x 24.3/100) - AGP (Total S % x 31.25) (1]

Estimated ANP and AGP based on multi-element data (Figure 14 and 15) provided good
correlation with the Sobek method as shown for the 307 samples tested by both methods.
Estimated and measured AGP had an R* of 0.9888 and a slope of 1.01 while estimated and
measured ANP had an R* of 0.9341 and a slope of 0.9865. Based on the strong cotrelation, the

multi-element data available for all boreholes provide an accurate and precise estimate ANP and
AGP.

Based on average composition (Table 4) all Paleozoic units (Concha, Epitaph and Sherrer plus older
Paleozoics below the Shetrer) are strongly alkaline with ANP ranging from 320 to 610 kg/t as
CaCO3. Some PAG material was found in the Paleozoic units in or near ore zones where
mineralization caused increases in sulfide sulfur and significant loss of carbonates due to alteration.
PAG abundance varied from 3 to 8% in the Concha, Epitaph, Scherrer and older Paleozoic rocks.
Most drifts and ore development will occur in the Paleozoic units although much of the waste
produced would likely be placed underground as backfill.

The volcanic units had somewhat lower alkalinity than the Paleozoic rocks with ANP averaging 161
kg/t as CaCOs in the Meadow Valley and 73 kg/t in the deeper Hardshell Volcanics. Pyritic sulfur
averaged about 0.5% in the Meadow Valley (AGP = 18 kg.t) and was a little over 1% in the
Hardshell (AGP = 39 kg/t). The Hardshell Volcanics had 20.5% PAG material and this PAG
development rock will be placed on the lined facility. The upper volcanics in the Meadow Valley
Unit had more carbonate so contain only 4% PAG material.
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Hermosa Taylor Project
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Figure 14. Correlation of measured and estimated AGP in boreholes HDS-332 and HDS-364.
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Table 4. Average ANP, AGP and PAG abundance in each rock unit in the Hermosa Taylor

Deposit.
Row Labels n Average | Average | Average | PAG (%)
of ANP | of AGP | of NNP
Meadow Valley Volcanics 3,777 161 18 143 4.3%
Hardshell Volcanics 12,727 73 39 33 20.5%
Concha Formation 2,671 412 38 374 8.1%
Scherrer Formation 1,510 322 44 278 6.7%
Epitaph Formation 3,884 610 53 557 2.8%
Old Volcanics 4,723 57 45 12 17.5%
Lower Paleozoics 5,780 478 32 446 2.7%

2.3 Expected Water Quality of Contact Water

Water that comes into contact with materials placed on the liner will be directed to the lined
underdrain pond where it will be stored for eventual treatment and re-use or discharge under an
approved permit. Tests of different materials to be placed in the liner repository indicate that
contact water quality may vary spatially depending on the kind of material contacted. This variability
will cause some variation in water fed to the water treatment plant, although the variability will be
less pronounced than the range of values in Table 5 because underdrain pond water will be an
average across the facility. An overall average water quality was computed by assuming that about
40% of the contact water is represented by oxidized tailings, 25% by unoxidized tailings, 25% by
non-PAG tailings and 10% by waste rock. The composite water quality was estimated by combining
these three water types in a geochemical equilibrium model (PHREEQC). Reasonable low
temperature solid phases were allowed to form and sorption on ferrihydrite was permitted. Contact
water pH may range between 3.8 and 6.8 with a most likely pH of 4.2. Sulfate may range from 2,170
to 4,440 mg/L with a most likely concentration of around 3,300 mg/L. Most metals levels will be
relatively low except for cadmium, manganese and zinc with likely concentrations of 1.1, 645 and

133 mg/L respectively.
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Table 5. Likely range in quality of contact water in Trench Camp historic tailings
underdrain pond.

Constituent (mg/L) Minimum Maximum Expected
pH 3.8 6.8 4.17
Aluminum <0.06 108 5.05
Antimony <0.002 0.013 0.0036
Arsenic 0.0016 0.012 0.003
Barium <0.006 0.024 0.003
Boron <0.02 0.04 0.04
Cadmium 0.182 1.96 1.09
Calcium 434 604 480
Bicarbonate <2 51.2 9.82
Chloride 0.9 265 105
Chromium <0.02 <0.02 <0.02
Cobalt 0.14 1.7 1.20
Copper <0.02 0.33 0.09
Fluoride <0.05 0.54 0.31
Iron <0.04 14.3 1.45
Lead 0.59 3.2 1.59
Magnesium 106 362 207.1
Manganese 75.6 1,110 645
Mercury <0.0002 <0.0002 <0.0002
Molybdenum <0.04 <0.04 <0.04
Nickel <0.1 1.48 0.92
Nitrate/Nitrite as N <0.02 0.2 0.06
Phosphorus <0.2 <0.2 <0.2
Potassium 1.7 26.2 9.32
Selenium 0.0116 0.0324 0.025
Silver <0.02 0.2 0.10
Sodium 4.9 10.2 6.42
Strontium 0.16 0.77 0.46
Sulfate 2,170 4,440 3,287
Thallium 0.0005 0.0036 0.002
Thorium <0.002 <0.005 <0.005
Tin <0.08 <0.08 <0.08
Uranium 0.0005 0.0029 0.001
Vanadium <0.01 <0.01 <0.010
Zinc 24.9 306 133
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Appendix A - Acid Base Accounting Data

Page 20



Table A-1. Static test results for Trench Camp historic tailings area samples.

Arizona Minerals Inc.

Acid Net

Generation Acid Neutralizatio Neutraliza

Potential MNeutralizatio n Potential Net Acid tion pH.

(calc on n Potential ({calc on Generation Potential Saturated
Sample Sulfur total) (calc) Sulfur total) Procedure as CaCO03 Paste
BH-01 /541 54.4 1 -63.4 3 01 4
BH-01/5-2 356 116 -240 27 116 65
BH-01/5-3 369 156 -213 77 156 71
BH-01 /-4 408 23n -174 82 23 7B
BH-01/5-5 369 153 -216 8.2 15.3 75
BH-01 /56 422 148 -274 83 148 7B
BH-01/5-8 313 20 16.9 77 2 7B
BH-02 / 5-2 132 2 -130 32 0.z 41
BH-02 /5-3 378 9 -364 2.8 0.4 49
BH-02 / 5-4 kx| 136 -1495 81 136 7
BH-02 / 5-6 316 244 -6 8.2 24.4 iz
BH-02 / 5-7 347 9 -2h.7 75 0.9 71
BH-02 /3-8 491 5 -44.1 55 05 7z
BH-03/5-2 369 40 =324 2.2 4 6.1
BH-03/5-3 369 74 -291 2.2 78 6.3
BH-03 /54 279 144 -135 81 14.4 73
BH-03/5-5 263 146 -117 8.2 146 73
BH-03 /56 22.2 10 -12.2 74 1 72
BH-04 /51 121 0 -121 3 34
BH-04/5-2 397 2 -346 2.6 51 549
BH-04/ 5-34 347 141 -206 77 141 65
BH-04/}3-3B 99.7 0 -99.7 3 42
BH-04/ 5-4 858 0 -G8.8 27 36
BH-04/5-5 143 0 -143 24 36
BH-04/5-6 231 2 -21.1 42 0.2 41
BH-05 /52 409 96 -3 72 9.6 7
BH-05 / 5-34 5hE 59 -497 2.3 549 6.5
BH-05 / 5-3B 10 23 13 72 2.3 73
BH-05/ 5-4 1.88 25 231 77 25 24
BH-05/5-5 4.06 23 18.9 27 2.3 27
BH-06 / 5-2 110 4 -106 33 0.4 45
BH-06 / 5-3 5491 0 -R91 3 37
BH-06 / 5-4 96.3 0 -96.3 26 37
BH-07 } 5-2 363 0 -363 21 38
BH-07 / 5-3 338 21 -7 2.2 2.1 52
BH-07 / 5-4 263 33 -230 23 33 B.2
BH-07 { S-BA, 203 94 -109 7.8 9.4 72
BH-07 / S-6B 11.6 13 14 42 1.3 549
BH-07 / 5-7 125 5 -75 43 0.5 4.4
BH-07 /5-8 7149 5 2.2 5 0.5 5B
BH-07 / 5-9 1.5 14 171 6.8 19 59
BH-08/ 5-2 378 75 =303 24 75 55
BH-08/ 5-3 488 126 362 g 126 6.7
BH-08 / 5-4 38 158 -161 82 15.8 74
BH-08 /55 243 118 -125 8.2 1.8 73
BH-08 / 5-6 274 138 -136 78 138 7B
BH-08 / 5-8 .56 78 714 76 7.8 7B
BH-08 / 5-9 1.56 gk 844 85 8.6 7B
BH-08/5-10 1.56 200 198 8.6 20 a7
TR-24/ 31 356 &0 -276 24 g 549
TR-24}5-2 10.6 3a 19.4 7 3 6.3
TR-25/ 5-1 264 18 -246 23 1.8 47
TR-25/5-2 5.58 38 31 42 38 41
TF-34/5-1 292 m -181 29 111 6.1
TF-34/5-2 20.6 g -12.6 69 0.5 5
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Table A-2. Static test results for Trench Camp historic tailings area samples.

Total

Sulfur Sulfur Sulfur Sulfur

Sulfur HCI HNO3 Organic  Pyntic  Sulfur  Sulfur  minus

Sample Residue Residue Residual Sulfide Sulfate Total Sulfate |haterial Depth

BH-01 /51 039 003 (IRIK] 0.3 1.67 2.0 0.39) Cover -15
BH-01,/5-2 711 71 426 114 711 Tailings -h76
BH-01,/5-3 767 0.01 nm 7.6E 411 1.4 767 Tailings -16.75
BH-01/5-4 101 0.0t oo 10 3m 131 101 | Tailings -2h.7h
BH-01 /55 104 104 0.95 14 10.9]Tailings -35.75
BH-01 /56 12 12 1.51 135 12| Mative Grount -45.75
BH-01/5-8 0.08 008 .05 01 .05 Mative Grounc -h32R
BH-02 /52 054 054 3.69 4.23 054 Tailings -5.75
BH-02 /5-3 7 Bh 0.01 0o 7R 443 121 7.BB| Tailings -16.75
BH-02 / 5-4 478 004 no4 4974 n.7a 106 9.78|Tailings -2h.7h
BH-02 /56 9.4z 0.0s 0.0s 9.37 0. 101 9.42| Tailings -36.75
BH-02 /5-7 1 .64 (IRt 0 (IR 1.11 1|Mative Groune -38.25
BH-02 /58 15R 117 117 nag nm 157 1 56| Mative Groune -40.75
BH-03/5-2 7.7a n.oz n.oz 776 398 1.z 7.78| Tailings -4.75
BH-03,/5-3 6949 p.o3 po3 896 277 14 8.99| Tailings -16.75
BH-03 /54 7.aa 003 003 7.85 1.06 8.94 7.88| Tailings -2h.75
BH-03 /55 574 003 003 k7B 2Rl 8.4 B.79]| Tailings -368
BH-03 /56 067 0.47 047 nz n.04 0.7 067 Mative Groune -43.75
BH-04 /51 1.48 n.oz n.oz 1.46 2.38 3.8 1.48] Tailings -1.3
BH-04 /5-2 ah2 poz poz i 413 127 8.52|Tailings -h76
BH-04/ 5-3A 7.8z 0.01 nm 781 327 111 7.82|Tailings -15.55
BH-04/5-3B 1.2 n.oz n.oz 118 1.99 319 1.2|\aste Rock -16
BH-04 [ 5-4 0.95 0.0t oo 0494 1.849 284 0.95)\Waste Rock -20.75
BH-04/55 2.2 003 (IRIK] 217 2.38 458 2.2|\aste Rock -2h.75
BH-04 /56 nzz 014 ng 003 0A2 074 0.22|Mative Grounc -40.75
BH-05/5-2 113 poz poz 13 1.87 131 11.3|Tailings -5.75
BH-05 /5-3A 16.4 0.01 nm 16.4 1.38 17.8 16.4| Tailings -15.55
BH-05 / 5-3B 016 004 no4 n1z 016 03z 016 Mative Grounc -16
BH-05/5-4 0.01 nm 0.06 0.06 Mative Groune -18.25
BH-05 /55 0.0 0.08 0.07 IR K] 0.0B|Mative Grount -20.75
BH-06 [ 5-2 0.94 niz n1z naz 2 hf A2 0.94)\Waste Rock -10.75
BH-06/5-3 073 0.01 nm 07z 116 1.849 0.73]WWaste Rock -20.75
BH-06 / 5-4 1749 p.o3 po3 176 1.249 308 1.79)Waste Rock -22 65
BH-07 /5-2 7.94 0.0t oo 793 i 113 7.94| Tailings -5.75
BH-07 /5-3 .47 0.01 nm 746 335 10.8 747 Tailings -10.75
BH-07 /5-4 614 p.o3 po3 £.11 227 a.41 614 Tailings -20.75
BH-07 / S-BA, 515 003 003 b1z 1.36 6.51 515 Tailings -30.55
BH-07 / 5-6B 023 004 no4g 014 014 0.37 0.23|Mative Grounc -31
BH-07 / 5-7 0.21 (IR (IRF] (IIK] p14 04 021 Mative Groune -33.25
BH-07 /58 016 018 018 nm 0.07 n.23 D.1B|Mative Grount -36.75
BH-07 /5-9 0.0 oo 0.05 .06 0.01|Mative Grounc -40.75
BH-08 [ 5-2 AR 011 011 7m 5 121 712 Tailings -h.75
BH-08/5-3 14.7 0.2 n.2e 144 0.97 156 147 Tailings -16.75
BH-08 / 5-4 4951 nez nzz g.249 0.67 0.2 8951 Tailings -2h.7h
BH-08 /55 £.33 01e 0e 617 1.46 7.7 6.33| Tailings -36.75
BH-08 / 5-6 714 0.3 03 f.84 1.64 878 7.14| Tailings -45 75
BH-08 /58 011 01 01 021 011 MNative Groune -R0.7R
BH-08 /54 0.05 0.05 M ative Groung -h3.25
BH-08 /5-10 0.0z poz 003 0.05 0.02|Mative Grounc -hR7R
TP-2475-1 798 013 013 785 34 114 7.98]| Tailings -75
TP-24/5-2 0.0 0.08 n.2a 0.34 0.0B|Mative Grount 95
TP-25 7 5-1 F.44 014 IRE] ] 30z .46 .44 Tailings -9
TP-25/5-2 0.0z 0.01 nm nm 0.z n.zz 0.02|Mative Grounc -15
TP-34/ 5-1 B AR n.os n.os b8 378 9.34 B.5B| Tailings -6
TP-34/5-2 .61 {141 141 0z [1.05 (1.6R {161 Mative Groune -4
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1. INTRODUCTION

NewFields Mining Design and Technical Services, LLC (NewFields) was commissioned by Arizona
Minerals Inc (AMI) to complete an “Issued for Construction” (IFC) remediation design for AMI’s
four historic tailings piles also known as existing tailings and Tailings Piles 1 through 4. Given
the age of the tailings piles, the solids content is significantly higher than traditional slurry
tailings, and thus the remediation activities will be more in-line with traditional earthworks
rather than traditional slurry tailings deposition. The remediation, known as the Tailings and
Potentially Acid Generating (PAG) Material Remediation, Placement and Storage Project is
presented in this report and supporting design documents. The design is being submitted
under the Aquifer Protection Permit (APP) Application Program currently supported by the
Arizona Department of Environmental Quality (ADEQ). The project location is approximately 50
miles southeast of Tucson, Arizona in Santa Cruz County, and approximately 8 miles north of
the U.S. border with Mexico. The site is accessed through the town of Patagonia via Harshaw
Road. The proposed tailings storage facility (TSF) for the remediated tailings is located on
private land owned by AMI, and commonly referred to as Trench Camp. The location of the
project is identified on Drawing AOOO and shown in Figure 1.1.

FIGURE 1.1 PROJECT VICINITY MAP

N

> Z

COCONIND NAVAJO APACHE
MOHAVE
L]
KINGMAN \ FLAGSTAFF
BULLHEAD . S wnsllow
cITY ~. e ‘
il . ‘(AVAPA\ = - {
AK| -
1AVASU PRESCOTT # ;L <, ;
gy S |t
f/’ s 'wv ov ] C J

MARICOPA

AVONDALE

’_ I’HC NIX

CASA

GRANDE

\\‘1/‘_ ) ’
y fFEPAT E;Jdv TI0)
PINAL
+

\Q VALLEY #

[NOGALES
SANTA CRUZ il N

ucs
PIMA

P:\Projects\0014.008 Hermosa Underground Trench Camp TSF\J-REPORTS\TSF Design
Report\475.0014.008 TSF Design Report APP Submittal.docx

ON ¥ 1

GRAHAM

4
COCHISE
VISTA
DOUGLA

SIERRA
-

PROJECT
LOCATION

SITE

Page 1



TAILINGS AND POTENTIALLY ACID GENERATING (PAG)

MATERIAL REMEDIATION, PLACEMENT AND STORAGE PROJECT

AQUIFER PROTECTION PERMIT (APP)

BEST AVAILABLE DEMONSTRATED CONTROL TECHNOLOGY (BADCT) DESIGN
475.0014.008

June 5, 2017

1.1. Scope of Work

NewrFields design scope for the remediation project included the following civil elements:

Dry Stack TSF design to avoid Flux Canyon Road to the greatest extent possible
Establish remediation approach to existing tailings piles 1 through 4
Underdrainage Collection Pond design

Surface water management systems and sediment control design

YV V VY V VY

Perform a focused geotechnical investigation to characterize the existing tailings and
near surface soil and rock

> Complete laboratory testing on tailings, soils and rock to establish engineering
characteristics for design

» Perform a seismic hazard assessment

> Provide design and a construction sequencing for remediation of Tailings Piles 1 through
4

NewrFields Tailings and Potentially Acid Generating (PAG) Material Remediation, Placement and
Storage project deliverables include the following:

Final Design Report

IFC drawing set

Technical Specifications
Material Take-Offs (MTOs)

Construction Capital Cost Estimate

YV ¥V ¥V V VY V

Closure Cost Estimate

1.2. Project Description

The Trench Camp site contains four historic tailings deposits (Tailings Piles 1 through 4) within
the property boundary. The deposits primarily contain tailings, but some PAG waste rock was
identified intermixed with the tailings in at least one of the facilities. Placement of the tailings
piles onto a lined permanent containment is part of the APP cited previously. The proposed TSF
is designed as a lined permanent storage area for remediation of the existing tailings piles
utilizing prescriptive Arizona Best Available Design Control Technology (BADCT) standards.
Tailings, PAG waste rock and impacted soils contained within the existing tailings piles are to be
excavated and placed in the lined Trench Camp dry stack TSF as an earthen material. PAG
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development rock from a planned exploration ramp and shaft will also be stored in the lined
TSF as a co-mingled material with the existing tailings. Alternately, the development rock may
be placed on the exterior face of the reclaimed tailings thereby acting as rock armor to
minimize water and wind erosion. A general layout of the project can be referenced on
Drawing A010.

1.3. Trench Camp Existing Tailings Piles

Tailings Piles 1 through 4, are located within the Trench Camp TSF footprint. The tailings piles
are currently unlined deposits located within natural basins. Tailings Pile 1 contains both
tailings and PAG waste rock while the remaining piles contain only tailings. It is important to
note that Tailings Piles 2 and 4 are combined into one facility and divisional reference between
the two is based on the 5,100 ft contour elevation. Tailings Pile 2 and 4 are referred to as one
tailings pile.

The tailings and PAG material, including potentially impacted natural ground below the piles,
will be exhumed and relocated onto the proposed fully-lined dry stack TSF. This effort will
effectively mitigate the environmental issues currently associated with the Tailings Piles 1
through 4. A plan view of the tailings piles can be referenced on Drawing A050.

1.4. Exploration Ramp and Shaft

As part of the mine planning and resource evaluation, an exploration ramp will be developed to
obtain bulk samples of the ore body. It is anticipated that the exploration ramp will generate
PAG development rock which will be stored within the TSF. In the event it is non-PAG, the
development rock will be utilized as temporary cover material on the reclaimed tailings placed
in the TSF. The location of the exploration ramp can be referenced on Drawing A010.

1.5. Proposed TSF Design
1.5.1. Storage Capacity

The TSF has been designed to store the tailings and waste rock in the Tailings Piles 1 through 4
and development rock from the exploration ramp and shaft. Stage 1 of the TSF will be capable
of storing existing tailings and waste rock from Tailings Piles 1, 2, and 4 and some development
rock from the exploration ramp/shaft. The storage capacity is based on a compacted dry unit
weight of 104 pounds per cubic foot (pcf). This unit weight translates to approximately 90% of
the maximum proctor unit weight as determined by ASTM D-698. The Stage 2 TSF expansion
will accommodate additional tailings from Tailings Pile 3 and exploration ramp and shaft
development rock that is identified as PAG material.
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1.5.2. TSF Description

The TSF is sited in the northeast portion of the Trench Camp property, and utilizes Flux Canyon
Road as the boundary on the western and southern reaches of the facility. The TSF includes a
perimeter road which fully encompasses a synthetically lined basin area capable of storing the
design tailings and waste rock as well as conveying the internal 100-yr/24-hr peak storm flows
while maintaining 2 feet of freeboard. The perimeter road will provide light vehicle access,
containment of surface water runoff and passive resistance at the downstream toe of the
facility.

The composite liner design consists of a 60 mil double sided textured high-density polyethylene
(HDPE) geomembrane overlying a low permeability compacted soil layer or GCL (see Section
6.7.4 for additional information). To protect the geomembrane, reduce head and facilitate
long-term drainage of the tailings, a granular protective layer is specified over the
geomembrane liner. The protective layer is augmented by a dendritic, perforated corrugated
polyethylene (CPe) pipe network placed in topographic lows to collect percolation through the
tailings and convey the flow via gravity to an Underdrain Collection Pond located downstream
of the TSF.

The Underdrain Collection Pond has been sized to contain underdrainage flow, direct
precipitation runoff from the TSF and direct precipitation on the pond from the 100-yr/24-hr
storm event. The pond will be double lined with a leak collection and recovery system (LCRS)
located between the primary and secondary liners. In the unlikely event of leakage through the
primary liner, the LCRS will serve to reduce head on the secondary liner, thereby reducing the
propensity for seepage beyond the secondary liner system. Water collected in the Underdrain
Collection Pond will be pumped to the Water Treatment Plant (WTP), used for exploration
make-up water, treated and released to Alum Gulch or consumed for other operational uses.

TSF and Underdrain Collection Pond design criteria can be referenced in Appendix A.

1.5.3. Stormwater Management

The stormwater management system has been designed to prevent run-on to the TSF by
conveying external flows around the TSF to the Flux Canyon drainage downstream of the
facility. This system consists of stormwater diversion channels and culverts located upstream
and along the periphery of the TSF. The conveyance structures are sized for peak flows
resulting from the 100-yr/24-hr storm event. A plan view showing the stormwater
management can be referenced on Drawing A500.
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1.6. Use of This Report

This report has been prepared exclusively for AMI. No third party, other than the design team
(NewrFields), shall be entitled to rely on any information, conclusions, opinions or other
information contained herein without the express written consent of AMI.
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2. PROIJECT SETTING

The project area was evaluated to develop an understanding of the design setting and inherent
site conditions. The following sections address conditions associated with the project required
for the design.

2.1. Site Conditions

The project is on patented (private) land within the Sierra Vista District of the Coronado
National Forest in the Patagonia Mountains due west of Harshaw, Arizona, and is accessible by
Harshaw Road and Flux Canyon Road. Forest vegetation in this area generally consists of
juniper, Mexican pifion and mesquite trees with several different species of grasses and shrubs.
Area elevations range from approximately 4,800 to 5,300 feet above mean sea level (amsl). The
main drainages in the area Alum Gulch, which flows northwest and Harshaw Creek, which
flows northeast and empty into Sonoita Creek. Alum Gulch and Harshaw Creek are ephemeral
drainages that experience flows during the summer monsoon precipitation events. The area
has experienced over a century of historical underground mining activities with evidence still
observable by open adits and shafts.

2.2. Climate
2.2.1. Temperature

The project is located at 31 degrees latitude and approximately 5,200 feet amsl. The average
temperatures range from 65-96 degrees Fahrenheit during the day and 28-65 degrees
Fahrenheit at night. The average monthly temperatures for Patagonia, Arizona, approximately
5 miles northwest of the site, are presented in Table 2.1.

TABLE 2.1 — AVERAGE MONTHLY TEMPERATURES FOR PATAGONIA, ARIZONA

Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep Oct Nov | Dec

High(°F) || 65 | 67 | 72 | 79 | 87 | 9 | 94 | 92 | 90 | 83 | 73 | 65

Low (°F) 28 30 34 39 46 55 65 64 57 44 33 28

2.2.2. Precipitation

Precipitation and evaporation values for the project site were determined based on measured
site specific data and data from three regional meteorological stations. Regional data was
collected from the Western Regional Climate Center (WRCC) for stations Nogales 6N, Patagonia,
and Canelo 1. The site specific data record spans over 9 years and is considered the most

P:\Projects\0014.008 Hermosa Underground Trench Camp TSF\J-REPORTS\TSF Design
Report\475.0014.008 TSF Design Report APP Submittal.docx

Page 6



TAILINGS AND POTENTIALLY ACID GENERATING (PAG) .
MATERIAL REMEDIATION, PLACEMENT AND STORAGE PROJECT

AQUIFER PROTECTION PERMIT (APP) .
BEST AVAILABLE DEMONSTRATED CONTROL TECHNOLOGY (BADCT) DESIGN

475.0014.008

June 5, 2017

representative and the primary source for determining the average monthly precipitation
values. The estimated precipitation values for the project location are shown in Table 2.2.

TABLE 2.2 — ESTIMATED MONTHLY PRECIPITATION STATISTICS FOR THE TSF

Estimated Monthly Precipitation
Month
Avg (in) Std Dev (in)
January 1.66 1.84
February 0.88 0.97
March 2.51 1.65
April 0.35 0.33
May 0.38 0.46
June 0.87 1.24
July 5.66 1.88
August 5.59 1.57
September 4.38 1.80
October 0.63 0.82
November 0.63 0.60
December 1.64 0.81
Annual 25.18 5.00

Due to drier than normal conditions at the site within the last decade, the site specific data was
correlated to historic WRCC data and increased by approximately 15 percent. In an attempt to
verify the adjusted monthly precipitation values, a Parameter-elevation Regressions analysis
was created on Independent Slope Model (PRISM, 2017). The PRISM data supported the
increase in precipitation at the project site to account for the site specific data recorded over a
drier time period. Further details regarding climatic conditions at the site can be found in
Appendix B.

2.2.3. 24 Hour Storm Precipitation Depth

Determination of precipitation associated with the various frequency storm events was
obtained from the National Oceanic and Atmospheric Administration (NOAA) Precipitation
Frequency Data Server. Reported precipitation values are for Latitude 31° 27’ 20” N, Longitude
110° 42’ 47” W, and are shown in Table 2.3.
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TABLE 2.3 — POINT PRECIPITATION FREQUENCY ESTIMATES
Frequency Duration Precipitation Depth

(yr) (hr) (in)

1 24 1.86

2 24 2.31

5 24 2.87

10 24 3.32

25 24 3.93

50 24 4.40
100 24 4.88
500 24 6.02

2.3. Geology

2.3.1. Regional Geology

The site is located in the Patagonia Mountains within the Basin and Range Physiographic
Province near the USA-Mexico border. This area of the Basin and Range is characterized by
Drewes (1979) as Precambrian deformed basement with Mesozoic granitic intrusives widely
placed in conjunction with block faulting. Compressional stresses during the North American
Cordillera building events within the region occurred over a 37 million years (Ma) period, which
produced two large scale thrust faults having a total estimated displacement of 124 miles.
Subsequent crustal extension during Basin and Range formation produced a series of northwest
trending normal and strike-slip faults. Rocks within the region generally consist of Precambrian
basement, Paleozoic sedimentary sequences, Mesozoic igneous intrusive and extrusive rocks
and sedimentary rocks, and Cenozoic volcaniclastic and sedimentary rocks.

2.3.2. Local Geology

The Patagonia Mountains are comprised of Precambrian igneous juxtaposed with Paleozic
sedimentary and Triassic to Late Cretaceous igneous rocks by faulting. The Mesozoic igneous
rocks consist of similar chemical composition: intrusives are dominantly monzonite, diorite,
and granodiorite; and extrusives consist of latite, andesite and rhyolite (Simons, 1972). The
project site is located within an area dominated by andesite (Cretaceous) and rhyolite (Tertiary
or Upper Cretaceous) as tuff, tuffaceous sandstone and breccia. The andesite is several
thousand feet thick and the rhyolite are estimated to be 800 feet thick (Simons, 1972). Faulting
generally maintains a northwest trend throughout the area. The Harshaw Creek and Guajolote
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Faults are the dominant normal faults through the mountains with smaller normal and reverse
faults present throughout. These faults are not considered active. The Harshaw Creek Fault is
concealed by the rhyolite flows near the project site.

2.4. Regional Hydrogeology and Hydrology

The project is located in the southern portion of the Cienega Creek Basin which has an area of
606 square miles. The basin is characterized by Arizona Division of Water Resources (ADWR) as
a narrow alluvial valley surrounded by fault block mountains. A surface water divide is present
southwest of Sonoita, Arizona, with the Sonoita Creek draining the basin to the southwest and
the Cienega Creek draining to the northeast. Surface water runoff at the project site flows to
the northwest towards Sonoita Creek which flows into the Santa Cruz River.

Hydrogeology within the basin is complex, with the basin being divided into three subareas, the
upper Cienega Creek, the lower Cienega Creek and the Sonoita Creek. The upper Cienega Creek
main aquifer is comprised of basin fill and encompasses most of the basin’s main valley. The
lower Cienega Creek subarea aquifers consist of alluvium, basin fill and the Pantano Formation.
The alluvium is the main aquifer in this subarea, which exhibits artesian and leaky confined
conditions resulting from interbedded clays (ADWR, 2014). The Sonoita Creek subarea, where
the project site is located, consists of an alluvial aquifer. Groundwater flow direction mimics
surface water flow direction for the subareas. Recharge to the basin is from stream infiltration
and mountain front recharge. Recharge estimates are 8,500 to 25,500 acre-feet per year for
the lower and upper Cienega Creek subareas, there are no estimates for the Sonoita Creek
subarea available at this time (ADWR, 2014).

2.5. Seismic Hazard

A seismic hazard assessment (SHA) was completed to determine ground motions experienced
at the project site associated with the maximum credible earthquake (MCE) and maximum
probably earthquake (MPE), based on regional seismicity and the probable 100, 475 and 2,475-
year return events. A deterministic seismic hazard assessment was performed using available
historic earthquake data from several national and international earthquake catalogs and
regional active faults from the United States Geological Survey (USGS) and the Arizona
Geological Survey (AZGS) within a 124 mile (200 km) radius of the project. Attenuation
calculations were applied to these events and fault sources to determine the peak ground
acceleration (PGA) at the project site. A probabilistic assessment was also completed using the
USGS interactive deaggregation tool, based on the published 2008 national seismic hazard map.
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Based on the study, the MCE for the deterministic and probabilistic assessments are 0.11
gravity (g) and 0.10 g, respectively. The complete SHA report is presented in Appendix C.

3. GEOTECHNICAL INVESTIGATION
3.1. Field Investigation

The purpose of the geotechnical site investigation was to identify and characterize the
engineering properties of subsurface materials beneath the proposed TSF and surrounding
area. The information obtained during the exploration and subsequent laboratory testing was
used to advance the design of the TSF and relocating Tailings Piles 1 through 4 into the new
facility. The data was used to develop design and construction criteria for the tailings piles, TSF
foundation and necessary construction material. The scope of the field investigation included
the following:

> Characterize the existing tailings and estimate the depth to the natural ground contact
beneath the tailings piles

> Characterize the near surface natural soil and rock materials around the project site to a
depth of approximately 40 feet below ground surface (bgs)

> Assess subsurface material and waste rock characteristics to determine their suitability
for use as construction materials

> Estimate excavation requirements for site grading and the availability of required
construction materials

The geotechnical investigation was completed January 3 through January 20, 2017. The field
investigation included 16 boreholes, eight within Tailings Piles 1 through 4 and eight in the
surrounding areas. A surface based geophysical survey was completed to measure both the
compressional wave velocity (refraction) and shear wave velocity (MASW) of the materials.
Additionally, 38 test pits were completed within the project limits to determine potential
borrow sources for construction materials, albeit, due to limited access a comprehensive
borrow investigation could not be conducted. Select samples collected from the investigation
were sent to the NewFields’ laboratory in Elko, Nevada for testing.

All borehole and test pit locations were surveyed by NewFields using a handheld GPS unit. The
geophysical lines were staked in the field by AMI’s contracted surveyor prior to the
investigation. Ground surface elevations of the borings and test pits were determined by
interpolation of contour maps provided by AMI. The locations of the boreholes, test pits and
geophysical lines are presented in Drawing A030.
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All soils were classified in the field and field logs were prepared. These logs contain visual
classifications of the materials encountered, in addition to the geologist/engineer's
interpretation of the subsurface conditions between samples. The final borehole logs represent
the interpretation of the subsurface conditions at the exploration locations, based on data from
the field logs, laboratory tests and observation of the samples.

3.1.1. Boreholes

Boreholes were drilled to depths ranging between 17 and 57 feet bgs with a track-mounted
CME 850 drill rig. All borings in soil were advanced using 4%-inch inside diameter hollow-stem
auger (HSA). During auger drilling, standard penetration test (SPT) driven samples were
obtained using the standard split-barrel sampler (1.38-inch ID) and a larger brass lined split-
barrel modified California sampler (3-inch OD / 2.5-inch ID). A 140-pound automatic trip
hammer with a drop height of 30 inches was used to drive the samplers. Generally, the SPT is
performed by driving the sampler 18 inches into the subgrade with the hammer. The hammer
blows are counted and recorded for each 6-inch increment of the test. The first 6-inch
increment is the seating increment, and the penetration resistance, or raw N-value, is
determined by the sum of the blow counts for the second and third 6-inch increments. In areas
of rock, where HSA drilling could not be advanced, HQ3 rock coring was performed. A
continuous rock core sample was obtained using a 5 feet core barrel. After the rock sample
was visually logged, the core was placed into a core box and photographed. Borehole
abandonment consisted of 20 percent solids bentonite grout in the tailings piles and cement-
bentonite grout in all the other boreholes for the entire length of each penetration. All
borehole logs are presented in Appendix D.

Eight of the 16 boreholes were advanced in Tailings Piles 1 through 4 (Drawing A030). Samples
were retained for geotechnical and geochemical laboratory analysis; all geochemistry data
review and analysis was performed by others. Samples collected from SPTs had soil pH and
electrical conductivity (EC) measured in the field. Measurements were taken with a soil pH
meter and by mixing a small amount of sample with distilled water and measuring the EC after
some time was allowed for particulates to settle. These measurements were used to identify
the transition from tailings to the natural ground beneath the deposits.

3.1.2. Test Pits

A total of 38 test pits were excavated to assess potential borrow sources for construction
materials. The test pits were excavated with John Deere 180G LC and John Deere 350D
excavators to a maximum depth of 20.5 feet bgs. Disturbed samples were collected of the
materials encountered for laboratory testing. Test pit logs are presented in Appendix D.
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3.1.3. Geophysical Survey

Geophysical surveys were completed to determine seismic wave velocities of the subsurface
materials to depths of approximately 150 feet. The surveys included both seismic refraction
measurements to determine P-wave velocities, and a multi-channel analysis of surface waves
(MASW) to determine S-wave velocities. The data from the surveys was utilized to identify the
transition from tailings to natural ground beneath the existing tailings piles, also to estimate the
rippability of near surface rock, and also to determine the elastic moduli of subsurface
materials. Twelve transects were selected for evaluation. The geophysics report is included in
Appendix E.

3.2. Laboratory Test Work

Samples obtained during the field investigation were sent to NewFields’ laboratory in Elko,
Nevada where the majority of testing was completed. Laboratory testing included the
following:

> Classification and index tests
0 Sieve Analysis to No. 200 Sieve (ASTM D6913)
0 Atterberg Limits (ASTM D4318)
0 Specific Gravity (ASTM D854/C127)
> In-Place Density and Moisture (ASTM D2937)
> Soil Compaction Tests
0 Standard Proctor (ASTM D698)
0 Modified Proctor (ASTM D1557)
Hydraulic Conductivity (ASTM D5084 / USBR 5800)
Unconfined Compressive Strength (ASTM D2166)
Direct Shear (ASTM D3080)

vV V VY V

Soil Liner Interface Direct Shear Testing (ASTM D5321)

The purpose of the testing program was to characterize the materials encountered during the
field investigation, confirm field interpretation of the materials, and to develop engineering
parameters to aid with the design evaluations. Individual laboratory sheets for all tests
performed are included in Appendix F, and a summary of the soil classification tests, natural
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density, and natural moisture results is included on Table F-1 for boreholes and Table F-2 for
test pits, in Appendix F.

3.2.1. Index Properties

The index properties of soils were evaluated by particle size analyses and Atterberg limits
testing, which were used to divide the soils into groups with similar engineering properties.
Each sample was subsequently categorized according to the Unified Soil Classification System
(USCS).

Results indicate that the soil materials encountered in the boreholes and test pits were
predominantly composed of sand with fine-grained silt and clay particles. Atterberg limits
results for tests completed on the existing tailings indicate a Pl ranging from nonplastic (NP) to
30, with an average of 8.0. In general, the fines within the existing tailings are low plastic.

Atterberg limits results for the samples completed on natural ground materials indicate a Pl
ranging from NP to 34, with an average of approximately 13. In general, the fines within the
natural ground are low to medium plastic.

3.2.2. Compaction Tests

The relationship between unit weight (density) and moisture was established for the existing
tailings and natural materials with the Proctor test. The modified Proctor test (ASTM D1557)
was performed on natural materials and the standard Proctor test (ASTM D698) was performed
on existing tailings samples. Two existing tailings samples from test pits TP-24 and TP-25 were
tested using both methods. Results were used to guide the moisture requirements for
construction materials and to assess the need to dry back the existing tailings prior to
placement.

3.2.3. Los Angeles Abrasion Tests

The L.A. abrasion test (ASTM C131) is used to determine the toughness and abrasion resistance
of aggregates. Aggregate toughness and abrasion resistance is a concern primarily during the
production and placement of the material, as breakdown during handling can have detrimental
impacts on the material properties. Three samples were tested with results indicated between
35 to 60 percent loss.
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3.2.4. Hydraulic Conductivity

The hydraulic conductivity (permeability) of remolded samples from the test pit program was
measured using both flexible wall and rigid wall permeameters. In general, finer-grained
materials were tested in the flexible wall apparatus and coarser materials were tested in the
rigid wall apparatus. Results from the tests are listed in Table 3.1.

Flexible wall samples were remolded to approximately 95 percent of the maximum dry unit
weight as determined by standard or modified Proctor compactive effort at the optimum water
content. Samples were back saturated, consolidated and the hydraulic conductivity was
measured using falling head-increasing tailwater methods (ASTM D5084 Method C).

Rigid wall samples were screened over a No. 4 sieve and saturated prior to testing as per USBR
5600. The test was completed in three sequential stages with normal stresses from 0 to 6,000
and 12,000 psf.

TABLE 3.1 — HYDRAULIC CONDUCTIVITY TEST DATA

. Depth Apparatus | Material Uscs Effective Hydrau.hf:
Location (feet bgs) Tvoe Tvoe Group Stress Conductivity
& yp yp Symbol (psi) (cm/sec)
TP-06 1-3 Flex-Wall Natural CH 5 2.3E-07
TP-08 4 Flex-Wall Natural SC 5 8.9E-05
0 1.0
TP-13 1-3 Rigid Wall Natural GP 42 2.4E-01
83 1.1E-01
5 1.3E-05
TP-24 4-7 Flex-Wall Tailings SC
20 7.2E-06
TP-25 8-10 Flex-Wall Tailings CH 5 1.5E-08
5 2.7E-05
TP-32 11.5-14 Flex-Wall Natural CL
20 2.6E-06
TP-47A 3-4 Flex-Wall Natural SC 5 7.3E-07
TP-48 0-4 Flex-Wall Natural SC 5 5.4E-06
TP-51 1-2 Flex-Wall Natural GC 5 4.1E-05

Hydraulic conductivity results indicate that a number of the materials tested exceed the 1 x 10°®
cm/sec requirement for low permeable materials. As an example, samples from TP-06 and TP-
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47A meet the low permeability criterion with 2.3 x 107 and 7.3 x 107 cm/sec, respectively.
Confining pressures were not typically increased to observe if a reduction in permeability would
occur since loading conditions vary across the proposed dry stack TSF. The rigid wall test
completed on coarse material experienced an order of magnitude reduction in permeability as
the material was initially loaded, but further reductions under additional stress were noted.

3.2.5. Direct Shear

Consolidated drained direct shear tests (ASTM D3080) were conducted on a variety of intact
and remolded materials collected during the field investigation program. The cohesiveless
samples were sheared at a rate of 0.02 inches per minute and the cohesive samples at a rate of
0.001 inches per minute. Testing was continued until approximately 15 percent strain, was
achieved. Normal loads applied during testing ranged from 500 to 6,800 pounds per square
foot (psf) on the cohesiveless samples, and 2,000 to 16,000 psf on the cohesive samples. Mohr-
Coulomb strength parameters developed from the test data are summarized in Table 3.2.

TABLE 3.2 —DIRECT SHEAR TEST DATA

. Depth Sample Material USCs Friction Cohesion
Location (feet bgs) Tvbe Tvbe Group Angle (psf)
& P P Symbol (deg) P
TP-24 4-7 Remolded Tailings ML 30.6 564
TP-25 8-10 Remolded Tailings CH 16.4 173
TP-33 1-20.5 Remolded Tailings SP 31.8 0
TP-38 0-7 Remolded Natural ML 32.2 0

3.2.6. Unconfined Compressive Strength

Unconfined compressive strength testing of cohesive soils (ASTM D2166) was conducted on
undisturbed Shelby tube specimens using strain-controlled application of the axial load. A load
was applied continuously and without shock to produce a constant rate of strain of 1.0 percent
strain per minute. Continuous loading was applied until 20 percent strain was achieved. Both
the axial force and the axial deformation during the test were recorded.

The unconfined compressive strength (g,) is taken as the maximum load attained per unit area
or the load per unit area at 15 percent axial strain, whichever is secured first during the test.
The shear strength (s,) is calculated to be half of the compressive stress at failure. Specimens
from BH-01 exhibited strain softening behavior; the peak shear strength occurred at 10-12
percent strain. Specimens from BH-02, being in a relatively soft state, exhibited strain
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hardening behavior; the peak shear strength was assumed at 15 percent strain. The results of
the unconfined compressive test are summarized in Table 3.3.

TABLE 3.3 — UNCONFINED COMPRESSION TEST RESULTS

. Dry Unit Unconfined Undrained
. Depth uscs Specimen A AL \Arly ; :I Compressive Pea‘k Shear
Location (feet Group1 Location Content eight Strength, g Strain Strength, s
bgs) Symbol (%) (psf) (psi) T (%) (psi) T
Top 32,6 95.3 14.2° 11.3 7.1%
BH-01 4%3 oML Middle 31.0 98.3 9.9 10.8 5.4
Bottom 32.5 95.2 13.0 115 7.5
Top 35.9 88.0 *x3 *x3 *3
26.5— . 4
BH-02 29 ML Middle 41.7 83.6 5.8 15.0 2.9
Bottom 40.0 87 5.8* 15.0 2.9
Notes:
1.  Based on visual classification.
2. Sample does not meet the Height/Diameter ratio of 2 to 2.5.
3. Sample was disturbed during extrusion and not tested.
4.  Value at 15% Strain
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3.2.7. Interface Shear Strength

A large-scale direct shear (LSDS) test was used to evaluate the shear strength of a selected
sample placed against 60 mil double sided textured HDPE geomembrane under a range of
anticipated loads. The geomembrane utilized in the tests was the microspike product
manufactured by AGRU America and the soil was sheared across the “dull” side.

A 12-inch diameter shear box was used for the test. A clayey sand (SC) soil sample from TP-47A
was selected from one of the potential local borrow sources. The soil was placed in the upper
shear box and compacted to 95% of the maximum modified Proctor dry unit weight and
approximately two percent over the optimum moisture content. Subsequently, the
geomembrane was fixed to a rigid aluminum plate on the bottom half of the shear box
apparatus, and the upper and lower portions were fit together. The specimen was loaded
under a nominal stress, and then inundated for 24 hours. The specimen was then consolidated
at normal loads of 5, 10, and 20 kips per square foot (ksf) for 24 hours before being sheared at
a rate of 0.004 inches per minute.

Interpreted peak and residual strength values are shown in Table 3.4 and the laboratory data
sheets are presented in Attachment F.

TABLE 3.4 — INTERFACE SHEAR TEST RESULTS

Peak Strength Residual Strength
Soil Sample USCs : .
¢ (deg) C (PSl) ¢Residual (deg) cResidual (PSl)
TP-47A SC 22 1540 15 1250

P:\Projects\0014.008 Hermosa Underground Trench Camp TSF\J-REPORTS\TSF Design
Report\475.0014.008 TSF Design Report APP Submittal.docx

Page 17



TAILINGS AND POTENTIALLY ACID GENERATING (PAG)

MATERIAL REMEDIATION, PLACEMENT AND STORAGE PROJECT

AQUIFER PROTECTION PERMIT (APP)

BEST AVAILABLE DEMONSTRATED CONTROL TECHNOLOGY (BADCT) DESIGN
475.0014.008

June 5, 2017

4. ARIZONA AQUIFER PROTECTION PERMIT (APP) PROGRAM

The Arizona APP application process is administered by the Arizona Department of
Environmental Quality (ADEQ) in accordance with Arizona Revised Statute (A.R.S.) 49-241 to
ensure that a regulated facility is designed, constructed and operated so that there will be no
migration of pollutants directly to the aquifer or vadose zone. The design and construction for
the Tailing Storage and Underdrain Collection Pond Facility utilize the Best Available
Demonstrated Technology (BADCT) in accordance with A.R.S. 49-243.B.1.

The Trench Camp Property Tailings Piles 1 through 4 are currently unlined facilities containing
tailings and PAG waste rock. The intent of the IFC design presented herein as part of the APP
application submittal process is to relocate the tailings piles including impacted material
immediately below the tailings piles onto a geomembrane lined permanent dry stack TSF.
Relocation of the existing tailings, waste rock (that exists in Tailing Pile 1) and impacted soils
beneath the tailings piles will effectively remove current sources for low pH seepage in the
area. Relocating the tailings piles to a lined TSF that is designed to stabilize the existing tailings
through drying, compaction and stacking in a engineered earthen structure and placing a
closure cover on the stacked tailings will result is minimizing infiltration into the tailings,
thereby reducing seepage from the tailings. The small amount to seepage predicted from the
closure will be sent to a treatment system prior to release to the environment post closure.
Described herein is the tailings management approach to relocate the existing tailings and PAG
waste rock onto the geomembrane lined dry stack TSF.

The first action of the remediation plan involves excavation of Tailings Pile 1 and subsequent
temporary placement of the excavated materials onto Tailings Piles 2 and 4. The relocation of
Tailings Pile 1 allows for Stage 1 of the dry stack TSF to be constructed. A detailed sequence of
construction related to this APP application submittal can be referenced in Section 10.0.

The temporary placement geometry for Tailing Pile 1 on Tailings Piles 2 and 4 will consist of
5H:1V slopes, a 50 foot setback from the brow of the existing slope on Tailings Pile 2, and an
approximate maximum height of approximately 30 ft. The temporary placement plan can be
referenced on Drawing A055. The relocation volume of pile 1 is presented in Table 4.1. No
historic topographic data underlying the tailings piles is available; volumes of materials have
been estimated based on the data gathered during the geotechnical investigation (boreholes
and geophysics).

After Stage 1 TSF construction is complete, material from Tailings Piles 1, 2 and 4 will be
transported to the lined TSF. The material from Tailings pile 1 will require double handling as
part of this construction sequence to allow the Stage 1 TSF to be constructed where the Tailings
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Pile 1 was previously located. The material will be excavated, hauled, manipulated to reduce
moisture content (as needed) and mechanically compacted as a standard earthen material on
Stage 1 of the lined TSF. The relocation volume of piles 1, 2 and 4 are presented in Table 4.1.
These materials will be placed in horizontal lifts within the basin and compacted to a target
density of approximately 104 pcf or 90% of the maximum dry density as determined by the
standard proctor (ASTM D-698). The tailings stacking is designed with exterior compound
slopes of 3H:1V, which are comprised of 2.5H:1V open slopes with 12.5 ft wide benches every
25 ft in vertical rise. The proposed stacking plan of the completed Stage 1 TSF can be
referenced on Drawing A160.

The Stage 2 TSF construction may begin after the removal of the tailings piles located within the
Stage 2 TSF basin. After completion of the Stage 2 expansion of the TSF, Tailings Pile 3 will be
relocated. This material will be handled in a similar manner to the Stage 1 materials to meet
handling and placement requirements as defined in the Technical Specifications.

TABLE 4.1 — TAILINGS PILES RELOCATED VOLUMES

Material Volumes (tons)
Stage - Native Total Material Source
EallinEs plastliee Material Material
Tailings Pile 1 on
Tailings Pile 2and 4 | 4,5 g5 223,600 15,500 ~352,000 Tailings Pile 1
(Temporary
Condition)
112,800 223,600 15,500 Tailings Pile 1
Stage 1 TSF ~1,036,000
649,900 0 33,700 Tailings Piles 2 and 4
Stage 2 TSF 213,800 0 12,300 ~227,000 Tailings Pile 3

Note: Native material volume estimated based on 1 foot of over excavated material.
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5. TSF DESIGN

The facility has been designed as a lined permanent storage area for remediation of the Tailings
Piles 1 through 4 currently located on the Trench Camp property and exploration ramp and
shaft PAG development rock. The dry stack TSF is sited in the northern portion of the Trench
Camp property, located to the east and north of Flux Canyon Road and to the west of Harshaw
Road. All the materials placed in the TSF are to be placed and compacted as an earthen
material.

The facility will be split into 2 stages utilizing the Stage 1 and Stage 2 perimeter roads, which
will be constructed with upstream slopes of 2.5H:1V (Horizontal:Vertical) and downstream
slopes of 2.0H:1V. The basin and interior slope of the perimeter road are designed with a
composite liner system consisting of low permeability soil layer (LPSL) and/or Geosynthetic Clay
Liner (GCL) overlain by a HDPE geomembrane. To protect the geomembrane, reduce
head/hydraulic gradient on the liner and to facilitate long-term drainage of the tailings, a
granular protective layer is designed over the liner and augmented by a dendritic, CPe pipe
network placed in topographic lows. A concrete encased underdrain outlet will be constructed
underneath the perimeter road and underdrain flows from the facility will be directed via
gravity to the Underdrain Collection Pond. Water collected in the Underdrain Collection Pond
will be pumped to the WTP for treatment and used for exploration drilling makeup water, other
operational uses, or released to Alum Gulch downgradient of the WTP once water quality
meets ADEQ water quality standards.

5.1. TSF Sizing
The TSF was sized based on the following criteria:

> Two stage facility

> Stage 1 TSF storage capacity of approximately 1.2 Mtons
0 Capacity for Tailings Pile 1 (352,000 tons)
0 Capacity for Tailings Piles 2 and 4 (684,000 tons)
0 Capacity for development rock from exploration ramp and shaft (176,400 tons)

> Stage 2 TSF cumulative storage capacity of approximately 2.58 Mtons
0 Capacity for Tailings Piles 1, 2, 3 and 4 (1,263,000 tons)
0 Capacity for exploration ramp and shaft PAG development rock (1.0 Mtons)
0 Contingent capacity (0.3178 Mtons)

= May be utilized for additional Tailings Piles 1, 2, 3 or 4 impacted material if actual
excavation limits are larger than anticipated or if natural density/compacted
densities vary from the samples tested during the geotechnical investigation
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=  May be utilized for additional ramp and shaft PAG development rock

> Average in-place target material (dry) density

(0]

104 pcf for tailings in Tailings Pile 1, 2, 3 and 4 based target density of 90% maximum
dry density (Standard Proctor ASTM D-698)

115 pcf for waste rock in Tailings Pile 1 based on typical waste rock density

125 pcf for exploration ramp and shaft PAG development rock based on typical
development rock density

> Compound tailings slope of 3H:1V

(0]

(0]

25 vertical foot 2.5H:1V open slopes
12.5 foot bench every 25 vertical feet

> Stacking of the Tailings Pile material to be generally configured based on an 118 ft
internal offset from the interior edge of the perimeter road

(0]

(0]

Offset stacking to provide an area for future filtered tailings from the proposed mine
operation to encapsulate the tailings piles material with more geochemically stable
tailings

Some areas that are considered internal from Stage 1 to Stage 2 have a lesser offset
because the stacking face will be covered

5.2. Primary Design Components

The design of the TSF consists of the following elements:

» Perimeter Road

o

o

Foundation preparation, removal of low strength and deleterious material

Constructed from cut/fill operations within the TSF basin, stormwater diversion
channel, TSF Underdrain Collection Pond and water treatment plant

Composite lined interior face consisting of 60 mil HDPE geomembrane overly either
a 12 inch thick LPSL or GCL

> Basin

(0]

(0]

Foundation preparation and grading for geomembrane placement

Composite lining system consisting of 60 mil HDPE geomembrane overlying 12
inches of LPSL or GCL

18 inches of protective layer material over geomembrane liner

Underdrain system in topographic lows
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o

Relocation of existing tailings piles on top of geomembrane liner

» Underdrain Outlet and Collection Pond

(0]

Located downstream of the proposed TSF to collect TSF basin underdrain flows via
gravity as well as storm water flows from the TSF

Pumped solution recovery system located on the pond slope for evacuation of water
to the WTP

LCRS with submersible pumping system to evacuate any leakage that may occur
through the primary geomembrane

Lining system consisting of geonet sited between two 60 mil HDPE geomembrane
layers all overlying 6 inches of LPSL or GCL (the upper most geomembrane is
referred to as the primary geomembrane and the lower most geomembrane is
referred to as the secondary geomembrane)

Flows from the TSF will be conveyed to the pond via a concrete encased underdrain
outlet to direct flow from the TSF and under the perimeter road

= Valves are placed at the concrete encased underdrain outlet to eliminate flow to
the Underdrain Collection Pond if the pond needs to be pumped dry for repairs

=  Runoff from the TSF is directed to the Underdrain Collection Pond through
internal TSF detention areas which are drained by detention outfall pipes and
direct flow through the concrete encased underdrain

Pipe in pipe containment outside of the TSF concrete encased underdrain outlet

An emergency spillway has been will be constructed as part of the Underdrain
Collection Pond facility

> Relocated Tailings Piles 1 through 4

o

(0}

3.0H:1V compound slope comprised of 25 ft high 2.5H:1V slopes in combination with
a 12.5 ft bench

Internal stormwater diversion channel to pass 100-yr/24-hr storm event with 2 ft of
freeboard

Cover material on existing tailings piles to be temporarily stockpiled and placed on
top of relocated existing tailings piles

Rock armored exterior (exploration ramp development material)

» Instrumentation

(0]

Piezometers and monitoring wells will be used to monitor the facility

» Stormwater Management
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0 External stormwater diversion channels located upstream and along the periphery
of the TSF to collect and transmit runoff from meteoric storm events

O External stormwater diversion channel to pass 100-yr/24-hr storm event with 1 ft of
freeboard

> Realignment of Flux Canyon Road adjacent to Underdrain Collection Pond and TSF
0 24 ft wide road

0 6inches of wearing course

5.3. Pre-Closure Site Preparation

Growth media will be removed and stockpiled for future reclamation prior to construction
activities as presented in Drawing A010. The growth media storage material will be placed at a
3H:1V slope and revegetated. Best management practices (BMP’s) will be employed to
minimize erosion and sediment transport such as control of surface runoff and installation of
silt fencing around the downstream perimeter toe. After removing growth media, the basins
will be graded to reduce slopes for liner system placement, generate borrow materials for
perimeter road construction and promote flow to the basin low point.

5.4. Perimeter Road

The TSF is circumscribed by a perimeter road which is used to provide light vehicle access,
passive slope stability resistance, as well as contact water containment. Contact water is
considered any water which comes in contact with the historic tailings/waste rock. The
perimeter road was designed considering the following parameters:

» 2.5H:1V upstream side slopes

» 2.0H:1V downstream side slopes

» 25 ft total width measured from internal to external edge of road
0 16 ft driving width with 6 inches of wearing course
0 (2) 1.5 ft high safety berms
0 3 ft horizontal distance for geomembrane anchor trench

> 15 percent maximum grade for light vehicle travel

> Elevated road to create passive resistance for the toe of the dry stack tailings
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The perimeter road subgrade will be prepared prior to construction by clearing, grubbing and
removal of unsuitable materials encountered, including existing tailings, existing PAG waste
rock, organics, low strength materials and soils that have high propensity for consolidation.
Once the foundation is stripped of vegetation, growth media and other deleterious materials
the exposed soils will be scarified, moisture conditioned if necessary and compacted to form a
firm and unyielding surface in preparation for fill placement. The subgrade will be compacted
to a minimum depth of six inches to 95 percent maximum dry unit weight (Standard Proctor
ASTM D-698) following the prescriptive BADCT 2.5.2.3 or as required by the engineer. Upon
completion of the perimeter road subgrade, perimeter road fill placement will occur to the
grades, elevations and geometry shown in the Design Drawings. The interior face of the
perimeter road will utilize a composite liner system consisting of a 12 inch LPSL or GCL overlain
by a 60 mil HDPE geomembrane (BADCT 2.5.2.4). The interior face liner will tie into a
continuous liner system within the basin. The composite liner system is described in greater
detail in Section 5.5.2.

Detailed requirements regarding the perimeter road subgrade preparation and fill placement
are presented in the Technical Specifications (Appendix G). The plan and profile of the Stage 1
perimeter road can be referenced on Drawing A110 and A135, respectively. The plan and
profile of the Stage 2 perimeter road can be referenced on Drawing A200 and A220,
respectively. Typical TSF perimeter road sections can be referenced on Drawings A300 and
A310.

5.5. Basin

Prior to placement of the liner system, the area will be cleared of any vegetation and stripped
of any existing growth media. Growth media will be hauled to a dedicated storage area located
west of the TSF for use during reclamation.

The existing topography generally slopes to provide drainage to the underdrain collection
outlet point, however, some grading will be required to address localized drainage issues to
ensure positive drainage within the basin. Additionally, localized slopes will be reduced to
provide an acceptable slope to install liner. After the basin has been graded, a 12-inch thick
layer of LPSL material or GCL will either be placed on existing ground or if it is present at rough
grade within the basin, will be scarified, moisture conditioned and recompacted in place. A 60
mil HDPE geomembrane liner will be placed over the LPSL material.
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The basin areas for the two stages are as follows:

> Stage 1 - 680,000 ft?
> Stage 2 — 580,000 ft?
» Total — 1,260,000 ft2

Typical details of the basin composition can be referenced on Drawing A320 and more detailed
descriptions of the basin components are discussed in the following subsections

5.5.1. Grading Plan and Geomembrane Surface Preparation

In general, the basin will be graded to have maximum slopes of 2.5H:1V and upon completion
of the rough grading, the surface will be smoothed and compacted with a vibratory roller. This
will create a usable surface for placement of the liner system, and will also bed any larger
stones into the subgrade, preventing any unbedded sharp protrusions which might translate
through the LPSL or GCL of the composite liner system and result in liner stress.

5.5.2. Liner System

The basin liner system will consist of a composite liner, containing both a soil liner LPSL or GCL)
and geomembrane liner (60 mil double sided textured HDPE). The soil component, 12 inches of
low permeability soil, will have a coefficient of permeability that is less than or equal to 1.0 x
10° cm/sec. The low permeability soil material will be placed, moisture conditioned and
compacted to produce a smooth, unyielding surface prior to geomembrane liner deployment.
A GCL (Cetco Bentomat DN or similar) is considered an acceptable alternative to the 12-inch
LPSL, but geotechnical considerations prevent its use throughout the entire facility. See Section
6.7.4 for more information pertaining to GCL as a construction material. The geomembrane
liner component will overlie the soil component and will consist of a double sided textured 60
mil HDPE geomembrane. The geomembrane will be anchored in the perimeter road at a
setback of 3 ft with trenched dimensions of 3 ft deep by 2 ft wide.

Due to stability of the TSF, see Section 7.0 for additional details, GCL is not permitted as an
approved alternative for LPSL material in Stage 1. However, it may be used as an alternative in
Stage 2.

The composite liner system is designed to eliminate seepage through the base of the TSF. It is
commonly employed in the mining industry and has been proven to be effective for
environmental control of contact fluids. Based on laboratory data the seepage fluid from the
existing tailings and PAG waste rock will be somewhat variable. The majority of fluid contacting
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historic tailings will have near neutral pH and moderate levels of total dissolved solids
dominated by calcium sulfate salts. Water contacting waste rock will be slightly acidic and far
below the acidity threshold that is tolerated by the geomembrane. See Appendix G.1 for
information specific to polyethylene geomembrane chemical resistance. The liner limits are
presented on Drawing A120 (Stage 1) and A210 (Stage 2) and the liner sections and details are
presented on Drawing A320.

Leakage flow rates were calculated based on principles from Giroud et al. (1997) using a
formula for the “Equations for Calculating the Rate of Liquid Migration Through Composite
Liners Due to Geomembrane Defects.” Using the inputs in Table 5.1, the leakage flow rates for
Stage 1 and Stage 2 were calculated. For further details, see the leakage rate calculation
presented in Appendix H.1.

TABLE 5.1 — TSF LEAKAGE FLOW RATE

. Stage 1 Stage 2
L
ocation (LPSL) (GCL)
Number of Defects 2 per acre 2 per acre
Contact Quality Factor 0.21 0.21
_ 1.08E-3 ft? 1.08E-3 ft’
Area of Circular Defect ) )
(1cm?) (1 cm?)
Hydraulic Head Above Geomembrane 1.5 ft 1.5 ft
Area of Geomembrane 678,700 ft’ 576,800 ft’

Permeability of Underlying Soil Layer

3.28E-8 ft/sec
(1.0E-6 cm/s)

3.28E-9 ft/sec
(1.0E-7 cm/s)

Leakage Rate

0.0245 gpm

0.0038 gpm

5.5.3. Protective Layer

An 18 inch protective layer composed of 1 1/2 inch minus granular material will be placed over
the geomembrane. The protective layer will serve to prevent damage to the geomembrane
during tailings placement. In addition the protective layer will act as a drainage layer to
reducing head on the geomembrane by collecting and transmitting tailings seepage to the
underdrain system. Typical TSF protective layer sections and details are presented on Drawing
A320.

P:\Projects\0014.008 Hermosa Underground Trench Camp TSF\J-REPORTS\TSF Design
Report\475.0014.008 TSF Design Report APP Submittal.docx

Page 26



TAILINGS AND POTENTIALLY ACID GENERATING (PAG)

MATERIAL REMEDIATION, PLACEMENT AND STORAGE PROJECT

AQUIFER PROTECTION PERMIT (APP)

BEST AVAILABLE DEMONSTRATED CONTROL TECHNOLOGY (BADCT) DESIGN
475.0014.008

June 5, 2017

5.5.4. Underdrain Collection System

As the tailings will be placed as an earthen material at water contents significantly below
saturation, minimal solution is expected to be generated. Disking may be necessary to promote
drying and to achieve target placement moisture content. The well-compacted tailings material
placed near optimum moisture content will produce hydraulic conductivities near 1 x 10
centimeters per second and will have an in-place moisture content very similar to the residual
moisture level and therefore tailings seepage will be nominal. There is a small risk that some
fluids may be generated at the base of the facility from consolidation of the tailings over time
and percolation of direct precipitation from the tailing surface, but the head on the liner is
expected to be quite small.

The underdrain collection system, consisting of a series of pipes located in topographic lows,
will collect drainage from the base of the facility and convey any flow to the Underdrain
Collection Pond via the concrete encased underdrain outlet pipe work. The underdrain pipe
will be used to augment the performance of the protective/drainage layer and reduce hydraulic
head over the liner. The underdrain collection pipes will be perforated CPe pipe surrounded by
select gravel all wrapped in non-woven geotextile. The select gravel wrapped in non-woven
geotextile will be used to encapsulate the pipes in order to resist the migration of the tailings
material into the underdrain system. Approximate pipe alignments and pipe sizes for the
underdrain collection system are presented on Drawing A140 (Stage 1) and A228 (Stage 2).
Underdrain collection pipe sections and details are presented on Drawing A320.

The underdrain collection system was designed considering the following:

» Collect underdrainage from the tailings due to consolidation

> Decrease the overall hydraulic head on the geomembrane liner to a maximum of 18
inches, reducing the propensity for seepage through the liner system

> Allow for long-term drainage of the tailings mass through the closure period

> Although the material is placed at moisture contents well below saturation, the
underdrain collection pipe spacing was based on a hydraulic gradient of unity which is
conservative

The underdrain collection system is designed with 4 inch perforated CPe piping spaced at 90 ft
on center and located at the perimeter berm upstream toe as well as 8 inch and 12 inch
perforated CPe collection headers located in the topographic lows. The piping is designed to
limit hydraulic head on the liner to no more than 18 inches. The existing tailings permeability
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was determined through laboratory evaluation of the existing tailings material collected from
the geotechnical investigation. Refer to Appendix H for design calculations.

5.5.5. Basin Underdrain Outlet

At the underdrain outlet point (upstream toe of the perimeter road), the perforated underdrain
collection pipes will transition into a solid reinforced concrete encased HDPE pipe. The
geomembrane liner at the upstream embankment face will be attached to the concrete
encasement by heat fusing the liner to an HDPE batten strip embedded into the concrete. The
concrete encased outlet pipe will be routed under the perimeter road where it will transition to
pipe in pipe containment which extends to the Underdrain Collection Pond. At the outlet point,
valves will be installed to control flow to the Underdrain Collection Pond. A plan and profile of
the concrete encased underdrain outlet pipe can be referenced on Drawing A150 and a section
on Drawing A320.

It is important to note that the valves placed at the inlet to the Underdrain Collection Pond
must remain completely open unless the Underdrain Collection Pond needs be pumped
completely dry for repairs. Shutting the valves has a potential to create an elevated phreatic
surface which could compromise the stability of the dry stack. If the valves need to be closed,
the engineer will be notified prior to closing.

5.6. Underdrain Collection Pond Design

The Underdrain Collection Pond will be constructed downstream of the TSF and have the
following design components:

> Constructed from cut/fill operations
> 25 ft wide perimeter access road around crest

Liner system consisting of geonet sited between two 60 mil HDPE double sided textured
geomembrane layers overlying 6 inches of LPSL (k < 1x10°® cm/sec) material

1.5H:1V daylight rock cut slope around the pond
2.0H:1V daylight fill slope around the pond

2.0H:1V internal pond slope

Pond bottom graded at 1.0% minimum to pond sump

Sloping decant structure housing a submersible pump for water extraction to WTP

YV V ¥V V VY V

LCRS for recovery of any flows should the primary liner experience any punctures or
defects that might transmit flows
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> Spillway designed to safely pass the routed 1/4 PMF inflow design storm (IDF) while
maintaining a 3 ft freeboard requirement above the maximum water level in the
spillway as specified by ADWR

The Underdrain Collection Pond is sized to store the following:

100-yr/24-hr storm event runoff from the TSF (ADEQ requirement)
100-yr/24-hr direct precipitation over the pond area (ADEQ requirement)

Drain down from the TSF

YV V VY V

Minimum of 5 feet of total freeboard and/or the IDF maximum water depth above the
spillway invert crest plus 3 feet, whichever is greatest (ADWR requirement)

> Minimum of 2 feet of freeboard from the spillway invert to contain the 100-yr/24-hr
storm event, 100-yr/24-hr direct precipitation over the pond area and the maximum
operational volume

> 2,200,000 gallons of maximum operational volume

The Underdrain Collection Pond embankment subgrade will be prepared prior to construction
by clearing, grubbing and removal of unsuitable materials encountered including organics, low
strength materials and soils that have a high propensity for consolidation. In general,
foundation areas are expected to be removed to expose bedrock or other durable subgrade as
approved by the Engineer. Exposing bedrock will also satisfy the BADCT foundation standard
for a firm unyielding surface to receive fill. If soils are encountered in the foundation area that
are considered by the design engineer to be satisfactory for fill placement the material will be
scarified 6 inches deep and compacted to a minimum of 95 percent of the maximum dry unit
weight. In addition, the compacted soil surface will be proof rolled to verify that the
compacted surface is firm and unyielding under equipment loads prior to any fill placement.
This requirement satisfies the foundation treatment approach outlined in BADCT 2.3.2.3. Upon
completion of the Underdrain Collection Pond embankment subgrade, fill placement will occur
to the grades, elevations and geometry shown in the Design Drawings.

The Underdrain Collection Pond crest measures approximately 200 ft wide by 345 ft long and
42 ft deep. The pond is designed with a 25 ft wide perimeter access road around the crest
which widens to 50 ft on the southern edge where the pumps are sited for pump maintenance
that may be required. The underdrain pond is sized to contain 8,900,000 gallons up to the
spillway elevation while maintaining a minimum of 7 feet of total freeboard. The pond slopes
will be 2H:1V, and the bottom of the pond will be graded at 1% to a low point in the corner of
the pond. At the low point, two parallel sloping decant structures will be constructed for
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housing a submersible pumps to reclaim fluids for treatment at the Water Treatment Plant (See
Section 5.6.1).

The pond liner system consists of geonet sited between two 60 mil HDPE double sided textured
geomembrane layers overlying 6 inches of LPSL material. The pond will have a LCRS, where a
gravel filled sump will be placed in the low-point of the pond, between the geomembrane
liners. Geotextile will be used to encapsulate the gravel as an added layer of protection of the
liner system. In the unlikely event of seepage through the primary liner, a 4-in diameter
perforated CPe collection pipe will be placed along the interior toe of the pond slopes to collect
and quickly convey any lateral seepage flows to the sump. Any potential leaks will be detected
through the use of water level switches and be removed from the sump using a submersible
pump. A sloping decant consisting of an HDPE pipe will extend down the slope of the pond
between the primary and secondary geomembrane liners and will terminate in the sump. A
submersible pump will be inserted in the decant pipe to remove any solution collected between
the primary and secondary liners. Sections and details of the LCRS system can be referenced on
Drawings A400 and A420.

Potential primary geomembrane leakage flow rates were calculated to determine alert level 1
(AL1), alert level 2 (AL2) and LCRS flow rates. Leakage flow rates were calculated based on
principles from Giroud et al. (1997). The area of geomembrane and hydraulic head above the
geomembrane is based on 2 feet below the spillway invert. Using the inputs in Table 5.2, the
leakage flow rates for AL1, AL2 and LCRS capacity were calculated. For further details, see the
leakage rate calculation presented in Appendix H.1.

TABLE 5.2—- LCRS LEAKAGE FLOW RATE

Location Alert Level 1 Alert Level 2 LCRS Design
(AL1) (AL2) Capacity
Number of Defects 1 per acre 1 per acre 1 per acre
1.08E-4 ft? 1.08E-3 ft? 1.08E-3 ft?
Area of Circular Defect ) ) )
(10 mm?) (1 cm?) (1 cm?)
Hydraulic Head Above Geomembrane 42.0 ft 42.0 ft 42.0 ft
Area of Geomembrane 68,994 ft? 68,994 ft? 68,944 ft?
Leakage Rate 2.4 gpm 15.9 gpm 23.9 gpm
Note: AL2 was calculated based on a safety factor of 1.5 utilizing the same inputs as the LCRS Design Capacity
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In order to satisfy ADWR dam permit requirements, an Underdrain Collection Pond spillway has
been designed to safely pass flows resulting from the routed IDF while maintaining 3 ft of
freeboard in the spillway. The spillway is located on the north side of the pond and created
from rock cut. Layout and details of the pond and its desigh components can be referenced on
Drawings A400 through A420. AMI will obtain a Dam Safety Permit from ADWR for the
construction and operation of Underdrain Collection Pond. The application is currently under
review.

The slopes around the Underdrain Collection Pond will be cut back at a 1.5H:1V approximately
140 feet in height removing approximately 50 feet near the base. Based on data collected
during the geotechnical investigation, including rock encountered in borehole BH-14 and the
site-wide geophysical survey, NewFields is of the opinion this slope is stable. However,
monitoring during construction must be completed by qualified personnel to observe features
within the rock mass that would cause concern to reduce the slope.

5.6.1. Underdrain Collection Pond Upstream Watersheds

The remediation project will be constructed in three stages, each of which alters the
watersheds within the TSF basin upstream of the Underdrain Collection Pond. This section
describes how the TSF staging impacts the watersheds which produce runoff that reports to the
Underdrain Collection Pond. Listed below is a summary of TSF staging, for detailed water
balance information refer to Section 8.

> Stage 1 TSF (Prior to Existing Tailings Piles 1, 2 and 4 relocated to TSF)

0 Watersheds reporting to the Underdrain Collection Pond include Stage 1 TSF
(geomembrane/protective layer) and existing ground watershed upgradient of TSF
(existing ground and Tailings Pile 2/4)

> Stage 1 TSF (After Existing Tailings Piles 1, 2 and 4 relocated to TSF)

O Stage 1 external detention basin constructed to capture runoff from TSF upgradient
watershed

0 Watersheds reporting to the Underdrain Collection Pond includes Stage 1 TSF
(stacked with Tailings Piles 1, 2 and 4 co-mingled with development rock from the
exploration decline)

» Stage 2 TSF

0 Stage 2 external detention basin constructed to capture runoff from TSF upgradient
watershed
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0 Watersheds reporting to the Underdrain Collection Pond includes Stage 1 and Stage
2 TSF (stacked with Tailings Piles 1 through 4 co-mingled with development rock
from the exploration decline)

> Closure
0 No runoff reports to the Underdrain Collection Pond

0 Only draindown through the dry stack TSF reports to the Underdrain Collection Pond

5.6.2. Underdrain Collection Pond Pumping System to WTP (By others)

A pump back pipe, pump and support pipes will be located in the pond sump at the southern
end of the Underdrain Collection Pond to extract fluid to the WTP. All flows within the
Underdrain Collection Pond will gravity drain to the pump back sump. The system will utilize a
submersible pump housed at the bottom of the support pipes which extend along the pond
slope from the crest to the sump. The pump back pipe is sited between the submersible pump
to be used for the solution reclaim and the WTP. Upon exiting the underdrain pond
geomembrane containment, the solution pumping system will provide double containment
within the pond and utilizing a pipe in pipe configuration once the pipe leaves the Underdrain
Pond Collection containment area. The solution pumping system will have a redundant system
in a dedicated reclaim pipe that resides immediately adjacent to the primary solution pumping
system. The redundant pumping system has been provided for use during periods of
maintenance or for a contingency should the primary pump is not operational. The
submersible pump and pump back pipe are designed by others. The support pipe system is
designed by Newfields.

The support pipe system consists of a 12-inch diameter carbon steel (CS) support pipe which
will rest on two 6-inch CS pipes running down the pond slope. The system is anchored at the
pond crest with steel support channels and a reinforced pipe support concrete foundation.
Plan view, sections and details of the Underdrain Collection Pond support pipe system can be
referenced on Drawing A420.

5.6.3. Arizona Department of Water Resources (ADWR) Dam Safety

The Underdrain Collection Pond is considered a jurisdictional dam and an application for
approval of the plans and specifications for the construction of a dam was submitted to ADWR.
The application was submitted with the design report “Tailings and Potentially Acid Generating
(PAG) Material Remediation, Placement and Storage Project Underdrain Collection Pond and
Embankment Design” on May 24, 2017 and is currently under review.
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5.7. Rock Armoring

Rock armoring will be placed on the exterior slopes of the dry stack TSF. The rock armoring
materials will consist of development rock from the exploration ramp and/or from onsite
borrow yet to be fully defined. Sections of the rock armor can be referenced on Drawing A300.
This material will be initially placed as rock berms that are approximately 5 ft high around the
perimeter of the dry stack. Every 5 ft in vertical elevation change a new rock berm will be
established thereby effectively placing the armoring material on the open slopes of the dry
stack while it is being filled with tailings. Rock armoring will be placed to reduce the potential
for wind and water erosion of the tailings. At closure the rock armoring will act as a capillary
break between the tailings and a 1 to 2 ft layer of growth media sited on the final geometry of
the TSF.

5.8. Instrumentation and Facility Performance Monitoring

Instrumentation associated with the TSF and Underdrain Collection Pond is to include
piezometers, settlement monuments and a monitoring well (located downstream of the
facilities) to monitor performance of the remediation project. Proposed instrument locations
along with details of the instrumentation specific installation can be referenced on Drawings
A040.

Piezometers P1 through P4 will be located within the TSF to measure hydraulic head on the
liner system. Specifically they will be placed immediately adjacent to the geomembrane
surface within the protective layer next to an underdrain collection pipe. Piezometers P5 and
P6, will be placed along the maximum section of the Underdrain Collection Pond embankment
at the base of the fill. One piezometer will be located directly under the embankment crest and
another located at the half way point between the hinge point of the downstream crest and the
toe of the downstream slope. The piezometers will be used to monitor the phreatic surface
within the embankment in the unlikely event the lining system fails.

Settlement monuments will be placed on the Underdrain Collection Pond embankment crest
near the maximum section and approximately 50 ft to the northeast of the maximum section
line. The settlement monuments will be used to monitor any settlement of the embankment
crest during the operational period.

The monitoring well located downstream of the Underdrain Collection Pond, TSF-1, is sited in
an area where hydrogeological data indicates groundwater approximately 50 feet bgs. The well
will be screened across the known water table interval and have an approximate depth of 100
feet with the top of screen located at approximately 40 feet bgs, 10 feet above the current top
of groundwater, and extend approximately 60 feet to an ultimate depth of 100 feet bgs.
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6. CONSTRUCTION MATERIALS
6.1. Engineered Fill

Engineered fill materials will be generated from mass grading activities within the TSF basin,
stormwater diversion channel, TSF underdrain pond and water treatment plant. The fill is
anticipated to consist primarily of fractured rock and near surface overburden soil after
removal of any deleterious materials. These materials are expected to be generated as a result
of ripping with a dozer. Significant variability in engineered fill should be expected across the
site due to varying degrees of fracturing and weathering. The majority of the near surface soils
will be acceptable as engineered fill. Engineered fill will be placed, compacted and tested in
accordance with the requirements outlined in the Technical Specifications (Appendix G).

6.2. Low Permeability Soil Layer (LPSL)

The LPSL material will consist of predominantly fine-grained soils with a coefficient of
permeability less than or equal to 1 x 10° cm/sec. Areas of low permeability soil were
identified and tested but the low permeability soil construction borrow areas were not
guantified during the geotechnical field program due to limited access during the field
investigation driven by AMI’s need to stay within permitted disturbance areas. Nonetheless,
the geotechnical investigation suggests low permeability soil material exists on site but may not
be available in sufficient quantity. If sufficient quantity of LPSL does not exist on site, the
material will be imported from off site.

In order to reduce risk to capital cost exposure during construction and once the final design
and additional area of disturbance has been approved, the on-site borrow areas for low
permeability soils will need to be verified through additional borrow investigation. If sufficient
guantity of low permeability soils does not exist on site, the material will be imported from off
site. Quantification of on-site low permeability soil material would require additional test
pitting around identified borrow areas to assess material limits, depths and ultimately
qguantities available on the Trench Camp property. The LPSL borrow area target are identified
below.

> Potential LPSL Borrow Area 1 (TP-6)
O Red sandy fat clay from 1 ft to 3 ft of depth
0 Depth increase to North of test pit
0 Trench Camp Property

> Potential LPSL Borrow Area 2 (TP-32)
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O Red sandy lean clay from 11.5 ft to 14 ft of depth
0 Trench Camp Property
> Potential LPSL Borrow Area 3 near TP-11 (Not sampled)
0 Sandy clay based on observation
0 Alta Property
> Potential LPSL Borrow Area 4 (TP-47A)
0 Red clayey sand with gravel from 3 ft to 4 ft of depth
0 Hermosa Property
> Potential LPSL Borrow Area 5 (TP-48)
0 Light brown clayey gravel

O Hermosa Property

The LPSL will be placed in two 6 inch lifts, moisture conditioned and compacted to produce a
smooth, unyielding surface prior to geomembrane deployment. Any rocks protruding from the
finished LPSL will be removed through hand picking and the voids will be filled with
replacement fine grained soil and recompacted. Details of this procedure can be referenced in
the Technical Specification. The LPSL and geomembrane composite liner will be utilized
throughout the TSF basin as well as the upstream face of the perimeter road. The material will
be placed, compacted, and tested in accordance with the requirements outlined in the
Technical Specifications (Appendix G). If sufficient quantities of LPSL is unavailable in local
borrow areas, a geosynthetic clay liner (GCL) may be suitable as a substitute, pending approval
by the design engineer.

6.3. Protective Layer / Drainage Layer

The protective / drainage layer (PL) material will consist of 1 1/2 inch minus granular material
with less than 10% passing the No. 200 sieve. The PL material will be placed directly on the
geomembrane liner at a minimum thickness of 18-inches. This material will be produced either
from a local import source or from on-site borrow sources. Again, due to limited access during
the geotechnical investigation, an adequate protective layer borrow sources was not identified
on site. Prior to construction, AMI will endeavor to find a borrow source for this material on
the Trench Camp site or adjacent AMI private land. This material will be placed and tested in
accordance with the requirements outlined in the Technical Specifications (Appendix G). A
geocomposite drainage layer (Geonet) can be substituted for the PL if an acceptable borrow
source is not locally available. This substitution would also be subject to the design engineer’s
approval.
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6.4. Drainage Aggregate

Drainage aggregate will be placed in the finger drains located in the topographic lows within
the TSF basin and in the LCRS sump area in the Underdrain Collection Pond. The drainage
aggregate will be processed from an acceptable on-site borrow at or near the Trench Camp
Property or from an imported location. An additional borrow investigation will be conducted
prior to construction to determine if an acceptable rock borrow source can be developed on
the Trench Camp property. Requirements for the drainage aggregate material can be
referenced in the Technical Specifications (Appendix G). Placement geometry of the drainage
aggregate can be referenced on Drawings A310, A410 and A420.

6.5. Pipe Bedding

Pipe bedding will be placed to the springline around the base of culverts and densified in
accordance with the requirements outlined in the Technical Specifications (Appendix G) prior to
placing pipe backfill. This material can be generated from local borrow or imported C-33
concrete sand. Placement geometry of the pipe bedding can be referenced on Drawing A525.

6.6. Pipe Backfill

Pipe backfill will be placed after the pipe bedding, in accordance with the requirements
outlined in the Technical Specifications (Appendix G). This material can consist of on-site native
sand or sand and gravel with a maximum particle size of 3 inches. Placement geometry of the
pipe backfill can be referenced on Drawing A525.

6.7. Geosynthetics
6.7.1. HDPE Geomembrane

The entire TSF basin and the interior slopes of the perimeter road will be lined with 60 mil
double sided textured HDPE geomembrane as the principal environmental containment. The
geomembrane, in general will be deployed directly on top of approved LPSL material. The
geomembrane will be heat bonded through fusion or extrusion welding techniques. This layer
is the first line of defense against potential seepage and has proven to be very effective in
numerous applications throughout the world.

The geomembrane materials used during construction shall meet all of the requirements
outlined in the Technical Specifications (Appendix G). Rigorous construction quality control
(CQC) and construction quality assurance (CQA) testing and inspection of the liner will be
undertaken to verify that the liner is placed in accordance with the design requirements and
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industry standards. CQC and CQA testing and inspection requirements can be referenced in the
Technical Specifications (Appendix G). During procurement of HDPE for construction,
conformance testing will be necessary to confirm the shear strength of the HDPE versus the
LPSL.

As cited above the geomembrane will be deployed directly on the approved low permeability
layer in all cases except at the Underdrain Collection Pond. In the Underdrain Collection Pond,
the secondary liner will be placed on the LPSL and the primary liner will be placed on a geonet
composite that resided on top of the secondary liner as a leakage collection and recovery
system. Typical application of this material can be referenced on a number of Drawings
including but not limited to A300 through A320, A410, A420, and A710.

6.7.2. Geonet Composite

The geonet composite material will be placed primarily in the Underdrain Collection Pond
between the primary and secondary geomembranes. This material could also be deployed
within the TSF basin on top of the geomembrane in certain areas, subject to the design
engineer’s approval. The geocomposite material consists of a HDPE geonet sandwiched
between two non-woven needle punched geotextiles that have been heat bonded to form a
composite product. The requirements of the geonet composite are outlined in the Technical
Specifications. Typical application of this material can be referenced on Drawings A410 and
A420.

6.7.3. Geotextile

Non-woven geotextile will be installed around the underdrain pipes in the TSF basin, around
the LCRS sump gravel in the Underdrain Collection Pond, around the LCRS reclaim pipe, in
diversion channels, a number of drainage collection pipe joints and in culvert placements. The
geotextile is a 10 oz/yd2 non-woven needle punched fabric conforming to the requirements
summarized in the Technical Specifications (Appendix G). Typical applications for geotextile in
this design can be referenced on Drawings A320, A410, A420, A520 and A525.

6.7.4. Geosynthetic Clay Liner

GCL consists of sodium bentonite sandwiched between two layers of geotextile (non-woven
and needle punched for this application). See Appendix G.2 for Agru and Cetco GCL Technical
Data Sheets. The GCL was evaluated for suitability based on the ability to achieve an equivalent
permeability of 1x10-6 cm/sec or less, to provide adequate interface frictional strength when
placed against geomembrane liner and subjected to a surcharge pressure equal to the expected
tailings loadings and to be chemically compatible with site soil and process fluids. Published
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technical data for GCL products indicate the hydraulic conductivity is typically less than 5x107°
cm/sec, which exceeds and therefore satisfies the regulatory requirements.

Stability is a concern with the use of GCL due to the low strength at both the GCL interface
against the overlying HDPE geomembrane liner and internal to the bentonite core (particularly
when hydrated). The interface strength is low because the bentonite can be squeezed through
openings in the geotextile carrier producing a low friction surface at the interface between the
GCL and the adjacent geomembrane liner. Published data is available to provide guidance in
the engineering process and establish geometric conditions needed to generate a stable
configuration. The available data indicated that the shear strength of a HDPE/GLC interface can
be estimated with peak friction angle between 15 degrees to 25 degrees and with large
displacement (residual) friction angle between 8 degrees to 12 degrees (CETCO 2009) for both
the interface and internal strength. The HDPE will be textured, which laboratory testing
indicates increased interface friction values between the liner and the GCL. Pure bentonite,
under total stress conditions which are relevant for a material with such low hydraulic
conductivity, tends to be on the lower range of the strength envelope particularly when
saturated and subjected to lower confining pressures. In general, GCL can be used in areas
where sufficient confining pressures to prevent swelling of the bentonite and potential
decrease in strength due to fiber pullout within the GCL. The use of GCL within the TSF was
evaluated through a robust limit equilibrium slope stability evaluation and is further discussed
in Section 7.
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7. GEOTECHNICAL EVALUATION

A geotechnical evaluation was completed to ensure the integrity of the Tailings Pile 1
temporary stacking, the TSF and Underdrain Collection Pond embankment throughout the
operational life of the facilities. Static stability analyses were performed for each section and
pseudostatic analyses were performed for long term structures. Tailings Pile 1 temporary
stacking was not evaluated for pseudostatic due to its short duration and it low potential to
experience seismic loading.

Specific to the Underdrain Collection Pond, the Underdrain Collection Pond embankment
utilizes a robust lining system with LCRS. Seepage through the embankment, embankment
groins, or into the surrounding formation is not expected, and thus a detailed seepage
evaluation or filter design has not been included. Similarly, stability during rapid drawdown
during operations was not considered. The embankment will be sited on rock or compacted,
granular fill, and thus settlement of the foundation is not appreciable for the expected
embankment loading.

7.1. Stability Evaluation

Stability analyses for the Tailings Pile 1 temporary stacking plan, the TSF and Underdrain
Collection Pond were performed using the computer program SLIDE 7 by RocScience. SLIDE is a
two-dimensional slope stability program for evaluating circular or noncircular failure surfaces in
soil or rock slopes using limit equilibrium methods. Spencer’s procedure was used within the
stability model and assumes all interslice forces are parallel and have the same inclination. The
factor of safety can be defined as the resisting forces along a potential failure plane divided by
the gravitational and dynamic driving forces. Factors of safety in excess of 1.0 indicate stability.

Minimum acceptable factors of safety for static and pseudostatic conditions were established
as 1.3 and 1.0, respectively. This acceptance criteria is consistent with the Arizona BADCT. The
Stage 2 expansion of the TSF does not result in additional relocated tailings being placed against
the primary downstream embankment, and thus the global stability was not influenced for this
stage and the evaluation is not presented.

7.2. Design Ground Motions

To assess the stability of slopes during seismic loadings, pseudostatic analyses were completed
These analyses apply an additional destabilizing horizontal force to the sliding mass that
represents the effects of earthquake motions and is related to the Peak Ground Acceleration
(PGA) from expected seismic loading at the site. Very simply, the seismic force is the weight of
the sliding mass multiplied by a horizontal pseudostatic earthquake coefficient (k).
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The ky is typically considered as a portion of the PGA because during an actual earthquake the
acceleration within the potential sliding mass is cyclic and varies over the duration of the
earthquake. Therefore, an average horizontal coefficient is assigned that is typically less than
the PGA experienced at the base of the structure. Hynes-Griffin and Franklin (1984) discussed
that use of one-half of the PGA for the horizontal pseudostatic earthquake coefficient will result
in slope deformations that will be within tolerable limits, and its continued use was
recommended by Kramer (1996).

These analyses have adopted this convention so based on the PGA determined in the SHA
completed for the project (Section 2.5), the ky, for these analyses was selected as 0.055 g, which
is one-half of the PGA.

7.2.1. Stability Model Development
The stability was evaluated on three cross sections in the following scenarios:

> Section A - Tailings Pile 1 temporarily stacked onto Tailings Piles 2 and 4;
> Section B - Stage 1 TSF configuration loaded with reclaimed tailings materials; and
> Section C - Underdrain Collection Pond downstream embankment.

The sections evaluated are presented in plan view on Figure 1 in Appendix |. These sections
were selected as representative of the most critical sections within each structure. Static
stability analyses were performed on all sections. Pseudostatic analyses were performed for
the Stage 1 TSF configuration loaded with reclaimed tailings and the Underdrain Collection
Pond. The pseudostatic evaluation was completed on long-term structures. Due to the
construction schedule, it is highly unlikely the temporarily stacked Tailings Pile 1 configuration
will exist long enough to experience potential seismic loading.

Tailings Piles 2 and 4 have a crest elevation of approximately 5,098 feet amsl with a relative
height of 78 feet at a slope of 1.6H:1V above the valley floor. The temporary stacking plan for
Tailings Pile 1 will have a setback of approximately 50 feet from the crest of Tailings Piles 2 and
4 and a slope of 5.0H:1V to approximately 5,126 feet amsl. The natural ground — existing
tailings interface has been estimated from information gathered during the geotechnical
investigation and surrounding natural topography.

The Stage 1 TSF embankment geometry consists of a 2.5H:1V upstream slope and a 2.0H:1V
downstream slope with a crest elevation of 5,040 feet amsl. The reclaimed tailings is stacked
with a 3.0H:1V slope from the approximate midpoint of the upstream TSF embankment face up
to 5,110 feet amsl. The facility was modeled with a composite HDPE geomembrane-clay liner
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system. A pieziometric surface was applied approximately 1.5 feet above the liner to simulate
minimal saturation at the base of the permanently placed reclaimed tailings.

The Underdrain Collection Pond section embankment maintains 2.0H:1V upstream and
downstream slopes with a crest elevation of 5,040 feet amsl. The model is a composite
configuration of the topographic low along the natural drainage and the middle of the
embankment, which is done due to these most critical aspects being misaligned in the design.
This synthetic slope configuration represents a worst case scenario and therefore conservative.
The model was executed with the minimum design freeboard of 5 feet to simulate maximum
capacity operating conditions.

The natural groundwater was not considered in the stability evaluations as levels within the
subsurface are too deep to have an impact on the stability of the structures evaluated.

7.2.2. Material Properties

Material properties utilized in the stability assessment were based on the results of the
subsurface exploration, laboratory test results, and NewFields’ familiarity with similar materials
and applications. The material properties are summarized in the following paragraphs and in
Table 7.1.

Relocated Tailings Pile 1: Properties of the relocated Tailings Pile 1 were based on the current
understanding of this material and field penetration test data. The relocated tailings strength
was modeled using a phi angle of 32. This value is reasonably conservative given this material is
granular in nature and has a significant fraction of waste rock intermingled with the tailings.

Existing Tailings Piles 2 & 4: Properties of the reclaimed Tailings Piles 2 and 4 was separated
into two groups based on the material particle size distribution. The siltier material strength
was assigned as a vertical stress ratio of 0.7 with a minimum shear strength of 1400 psf. The
clayey material, near the base of the pile, was assigned an undrained shear strength with a
constant cohesion value of 700 psf. The strength parameters were determined based on direct
shear and unconfined compressive strength testing and field penetration data.

Reclaimed Tailings: Properties of the reclaimed tailings from Tailings Piles 1, 2, and 4 were
based on laboratory testing and specifications developed for permanent placement of the
material into the Stage 1 TSF. The reclaimed tailings strength was modeled with a phi angle of
28 degrees. The reclaimed tailings from Tailings Pile 3 will be placed in the Stage 2 TSF and
comingled with waste rock from the underground development. This composite material will
likely mobilize greater strength. An assumed pieziometric surface was also applied to this
material to provide a bit more conservatism to the model.
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Composite Liner Interface: The composite liner system of HDPE-LPSL interface was assigned a
friction angle of 15 degrees. This value is based on soil-liner interface shear testing completed
on the design liner type and potential clay borrow material from the Trench Camp site.

Engineered Fill: Properties for the engineered embankment fill have been determined based
on direct shear testing results and field penetration data of potential borrow sources. A friction
angle of 32 has been assigned to the material. This value is conservative given it is for a silt
material, and the majority of the fill will be native fractured rock.

Foundation: The material properties used for the foundation materials beneath the TSF were
assumed based on a very thin veneer of soil overlying hard rock.

TABLE 7.1 - MATERIAL PROPERTIES USED IN THE STABILITY ANALYSES

. MOiS? Unit Friction Angle Cohesion Minimum
Material Weight Shear Strength

(pcf) (deg) (psf) (psf)

Relocated Tailings Pile 1 120 32 0

Zx;rst(lsr;lgt\:;allmgs Piles 2 120 5./o. =0.7 1400

szt(lcr:gy'lz;lilngs Piles 2 120 200

Reclaimed Tailings 120 28 0

HDPE-LPSL Interface 120 15 0

Embankment Fill 120 32 0

Foundation 120 38 0
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7.2.3. Stability Evaluation Results

Results indicate that the facilities will remain stable under both static and pseudostatic
conditions. Results of the stability analysis are shown in Table 7.2 and stability output sheets
are included in Appendix I. The results document the minimum static and pseudostatic, factors
of safety and the critical failure mode. In general, block failure surfaces were determined to be
the most critical.

TABLE 7.2 - CALCULATED MINIMUM FACTORS OF SAFETY

Minimum Factor of Safety
Section Condition s
Mode Static Pseudostatic

Relocated Tailing Pile 1 onto

A Existing Tailings Piles 2 & 4 Block 13 B
Stage 1 TSF
B Loaded with Reclaimed Block 1.4 1.2
Tailings

Underdrain Collection Pond

C Downstream Embankment Circular 1.5 1.3
Maximum Capacity

Results indicate that the facility will remain stable under both static and pseudostatic
conditions. Section A was only evaluated under static conditions due to the very low
probability of a seismic event occurring during the temporary tailings relocation (Tailings Pile 1
on top of Tailings Piles 2 and 4).

The Stage 1 TSF requires a HDPE-LPSL system for stability. In general, GCL should not be used in
this Stage without a detailed orientation-specific slope stability analysis. The Stage 2 expansion
design has assumed GCL use due to a potential shortage of LPSL borrow on the AMI controlled
property. The use of GCL in Stage 2 will not be problematic from the stand point of slope
stability given the large buttressing effect that the Stage 1 TSF will have on the Stage 2
expansion. This expansion was not evaluated after the permanent placement of Tailings Pile 3
due to no significant changes in geometry. If additional expansion of Stage 2 is required, slope
stability should be re-evaluated with the designed stacking plan to confirm stable conditions
exist. Currently we do not see a problem with potential expansion beyond the current
configuration.

Considering the level of materials testing involved in the geotechnical investigation in
conjunction with the engineer of record’s CQC and CQA program to be completed during
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project implementation, the minimum static factor of safety value of 1.3 was used for this
stability evaluation based on BADCT guidelines.

In the case of the Underdrain Collection Pond embankment, the slope stability was evaluated
for both static and pseudostatic conditions. This structure is double geomembrane lined (60
mil HDPE double textured geomembrane) with a leakage collection and recovery system sited
between the primary and secondary geomembranes. The liner design will effectively keep any
sort of internal hydraulic loading off of the embankment in question.

7.3. Settlement Evaluation

A settlement evaluation was performed to estimate potential settlement in the subgrade
beneath the TSF. The estimated settlement is based on elastic theory and the results were
used to verify that the geomembrane liner has adequate strain compatibility and that drainage
and outlet structures underlying the embankment will not be subjected to excessive
deflections. It has been assumed that any compression of embankment fill materials will occur
during construction and not influence the long-term performance of the facility. Results from
the geotechnical investigations were used to develop a generalized subsurface stratigraphy and
identify appropriate compressibility parameters for the materials. The estimated maximum
potential settlements beneath the TSF embankments are approximately 1 inch underneath the
crest of the maximum northern embankment section. Less settlement is expected underneath
the smaller embankment sections where fill volumes are reduced.

7.4. Pond Cut Slopes

The slopes around the underdrain pond will be cut back at a 1.5H:1V approximately 140 feet in
height removing approximately 50 feet near the base. Based on data collected during the
geotechnical investigation, including rock encountered in borehole BH-14 and the site-wide
geophysical survey, NewFields determined that this slope is globally stable. Although globally
stable, dislodged blocks and minor surface raveling could occur and should be evaluated. A
visual evaluation immediately after construction must be completed by qualified personnel to
observe features within the rock mass and provide a final assessment of stability. If slope
configuration requires adjustment during construction, the geotechnical engineer should be
contacted re-evaluate and to update slope cut configurations if appropriate.
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8. WATER BALANCE (ERC)

A site wide water balance was completed by Ecological Resource Consultants, Inc. (ERC) using a
standard interactive spreadsheet approach to modeling the water/solution regime at the
Trench Camp site. The focus of the water balance was to aid AMI in sizing the Water Treatment
Plant (WTP), sizing of the Underdrain Collection Pond and external Detention Ponds. The water
balance considered pre-closure and post-closure scenarios for the TSF currently seeking
permitting under the APP application process in Arizona. The model was developed using a
daily time-step and includes meteoric inputs/outputs (precipitation and evaporation) as these
parameters can have a significant impact on Underdrain Collection and Detention Pond sizing.
In addition, the model differentiates between meteoric inflows and losses from the TSF
catchment both during the remediation process (pre-closure) and post-closure, inflows from
the historic underground works, inflow from the exploration ramp/shaft development and
outflows to the proposed WTP.

Modeling and management of two principal categories of solution, contact and non-contact,
were addressed as part of the site wide water balance. Contact solution is defined as any
solution that comes in contact with the historic tailings/waste rock, low pH solution from the
underground works and dewatering water from the exploration ramp/shaft development that
are the subject of this remediation. Non-contact solution, pre-closure, is defined as the
meteoric water that falls outside of the TSF footprint that can be safely captured in external
detention ponds and diverted around the TSF facility through pumping. Post-closure non-
contact solutions are defined as meteoric water falling on the water shed upstream of the TSF
and direct precipitation on the closure cap that does not come in contact with the tailings. This
solution category will by-pass the Underdrain Collection Pond and will be directed to the
natural environment downstream of the Underdrain Collection Pond.

ERC’s analysis includes a stochastic approach which allows a variable output of pond size for
wet and dry years with the prescriptive Design Storm (100-yr/24-hr event) as shown in
Appendix J. A flow diagram showing the inputs and outputs is presented below.
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FIGURE 8.1 WATER BALANCE MODEL SCHEMATIC
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8.1. Model Development

The water balance incorporates water inputs into the TSF system that vary by stage of
operation. In Stage 1, inputs include direct precipitation on the Underdrain Collection Pond and
TSF. During the initial operations of the Stage 1 TSF before the historic tailing piles are moved
onto the Stage 1 facility, runoff from the up-gradient basin (which includes contact with existing
tailings) is considered contact water and needs to be routed to the Underdrain Collection Pond.
After the existing tailings piles in the areas, upstream of the Stage 1 TSF, have been relocated,
runoff from the up-gradient basin will no longer be contact water. At this time an external
pond is constructed to capture runoff from the upland basin. During this stage, inputs to the
Underdrain Collection Pond include direct precipitation on the Underdrain Collection Pond and
TSF. Runoff from the upland basin reports to the external pond as non-contact solution. Water
losses from the Underdrain Collection Pond include evaporation and pumping to the WTP.
Losses from the external pond include evaporation and pumping releases to the natural
environment.
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The model specifically tracks normal daily runoff to the Underdrain Collection Pond and
external detention ponds. Pond water storage volumes are tracked against capacities. The
model also calculates the amount of runoff that could be expected were the 100-yr/24-hr storm
to occur at any point. This value is used to determine if runoff from the 100-yr/24-hr storm can
be stored on any given day in addition to the normal operating volume expected in the ponds.
Pond capacities storage requirement detailed in this section are consistent with pond capacities
presented in the filling curves on Drawings A146, A230 and A400 for the Stage 1 External
Detention Pond, Stage 2 External Detention Pond and the Underdrain Collection Pond,
respectively. Operating decisions such as the pumping capacities to the WTP and from the
external pond greatly influence the TSF water balance. Miscellaneous water such as mine
underground workings water, tailings seepage and ramp/shaft development water are also
included. Gains to and losses from the system are summarized in Table 8.1.

Table 8.1. TSF Water Balance Modeling Components by Stage

STAGE 1 Before Existing Tailings Piles are Relocated

UD Pond Water Gains

UD Pond Water Losses

Direct Precipitation

Pumping to WTP

Miscellaneous Water

Evaporation

Runoff from TSF Pad

Runoff from Up-gradient Basin

STAGE 1 After Existing Tailings Piles are Relocated

UD Pond Water Gains

UD Pond Water Losses

Direct Precipitation

Pumping to WTP

Miscellaneous Water

Evaporation

Runoff from TSF Pad

External Pond Water Gains

External Pond Water Losses

Direct Precipitation

Pumping to Natural Environment

Runoff from Upland Basin

Evaporation

STAGE 2

UD Pond Water Gains

UD Pond Water Losses

Direct Precipitation

Pumping to WTP

Miscellaneous Water

Evaporation

Runoff from TSF Pad

External Pond Water Gains

External Pond Water Losses

Direct Precipitation

Pumping to Natural Environment

Runoff from Upland Basin

Evaporation
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8.2. Water Demands

Water demands associated with the external Detention Ponds are relatively minor. Dust
suppression and construction water are potential areas where detention pond water could be
used but for all intents and purposes water demands for these uses are disregarded in the
modeling, primarily due to the fact that detention ponds will be part of the remedial
construction process and will not be available for a significant timeframe. As a result, the
detention ponds are slightly oversized. Contact water cannot be used for either construction or
dust suppression so it is not considered in the modeling as a water source. Consumptive use
from the contact water will be the WTP only.
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9. STORMWATER MANAGEMENT

The intent of the stormwater management plan is to prevent damage to the mine
infrastructure, in particular the TSF, Underdrain Collection Pond and downstream receiving
points. The plan for stormwater runoff is to construct:

> External conveyance structures (Reference Drawings A500 through A525)

O Route/divert surface water flows around the facilities through engineered diversion
channels

0 Armor sections of channels or outlet points to minimize erosion and sediment
transport

> Internal conveyance structures (Reference Drawings A160, A240, A300, A700 and A710)

0 Internal diversion channels located at the perimeter of the TSF to convey surface
water runoff from the dry stack facility

0 Internal detention pond area to collect flow from the internal diversion channels

O Detention pond outfall pipes to convey surface water runoff from the internal
detention ponds to the Underdrain Collection Pond

> Underdrain Collection Pond (Reference Drawings A400 through A420)

> Implement Best Management Practices (BMP) in design and construction of the
temporary surface water management systems during construction

The stormwater conveyance structures have been designed considering the following criteria:

> External conveyance structures
O Pass peak flows from 100-yr/24-hr storm event
O Maintain 1 ft of freeboard

> Internal conveyance structures
O Pass peak flows from 100-yr/24-hr storm event
O Maintain 2 ft of freeboard

> Underdrain Collection Pond

O Sized to contain average pre-closure volume plus the 100-yr/24-hr storm event
while maintaining 2 ft freeboard requirement below the spillway

O Fitted with an emergency spillway to safely pass the routed 1/4 PMF while
maintaining freeboard requirement specified by ADWR

P:\Projects\0014.008 Hermosa Underground Trench Camp TSF\J-REPORTS\TSF Design
Report\475.0014.008 TSF Design Report APP Submittal.docx

Page 49



TAILINGS AND POTENTIALLY ACID GENERATING (PAG)

MATERIAL REMEDIATION, PLACEMENT AND STORAGE PROJECT

AQUIFER PROTECTION PERMIT (APP)

BEST AVAILABLE DEMONSTRATED CONTROL TECHNOLOGY (BADCT) DESIGN
475.0014.008

June 5, 2017

9.1. Hydrologic Model

The hydrological modeling system HEC-HMS (version 3.5), a precipitation-runoff simulation
computer program developed by the Army Corps of Engineers, was used to calculate the
magnitude and timing of the peak flows as well as volumes resulting from specified storm
events. HEC-HMS was used to simulate water flow through a network of interconnected
drainage basins. The watershed areas were divided into sub-basins such that flows and
volumes could be calculated at various points within the watershed where design elements
were located. Peak flows and volumes were developed for the 100-yr/24-hr storm event and
are used to complete the design calculations.

9.2. Watershed Delineation

In order to design the necessary hydraulic structures to control runoff, site-wide watershed
maps were developed to establish inputs for a hydrologic model. Based on the facility layouts,
a watershed map was established to determine the catchment areas contributing to each
design element and the information was input into HEC-HMS. The site wide watershed maps
were created for Stage 1, Stage 2 and TSF closure scenario layouts. See Appendix H for the site
wide watershed maps.

9.2.1. Watershed Characteristics

Specific watershed characteristics such as area, land/drainage average slope, infiltration/runoff
capacity and lag time, were used to estimate peak flows. Areas, average slope, initial
abstraction and lag time values within each sub-basin are included in Appendix H.

Infiltration and runoff characteristics of the soils within the catchment area were estimated by
using the National Resource Conservation Service (NRCS, 1997) curve number (CN) method. A
higher CN value represents a higher runoff potential and vice versa for a lower CN. Selection of
an appropriate CN to represent the watershed area was based on the type of soil, in-situ soil
moisture content, ground cover, and rainfall intensity as described below.

> Natural Ground: The Natural Resources Conservation Service maps for the area
indicate that soils in the watershed area are primarily classified as hydrologic soil group
D. Type D soils are classified as having the potential for low infiltration and high runoff
rates. Vegetation is typical of the Pinion-Oak-Juniper Woodland and a CN of 72 was
used to represent the existing ground surface. It was calculated as an average between
the oak-aspen and pinyon-juniper cover types, fair ground cover condition and soil
group D from NRCS Urban Hydrology for Small Watersheds TR-55 Table 2-2d.

P:\Projects\0014.008 Hermosa Underground Trench Camp TSF\J-REPORTS\TSF Design
Report\475.0014.008 TSF Design Report APP Submittal.docx

Page 50



TAILINGS AND POTENTIALLY ACID GENERATING (PAG)

MATERIAL REMEDIATION, PLACEMENT AND STORAGE PROJECT

AQUIFER PROTECTION PERMIT (APP)

BEST AVAILABLE DEMONSTRATED CONTROL TECHNOLOGY (BADCT) DESIGN
475.0014.008

June 5, 2017

FIGURE 9.1: PHOTO OF TYPICAL LANDSCAPE

> Dry stack tailings with rock armored face: The granular nature of the rock armoring on
the exterior slope of the dry stack tailings will help to absorb precipitation and/or delay
its release as runoff. A CN of 85 was assigned to the dry stack tailings surface.

Lag time and unit hydrograph development: The time component of the unit hydrograph

(runoff versus time) is a function of the topography, average watershed slope and infiltration
characteristics of the watershed. The lag time (time from the rainfall midpoint to the outlet of
the watershed), which can be calculated based on geometric and physiographic characteristics
of the watershed, is integral to developing the NRCS unit hydrograph. For this model, the lag
time has been estimated using the equation below.
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0.8 0.7
L= (s (NRCS, 2010)

1900 Y
L= Lag time in hours
g= Hydraulic length of watershed in ft
S= (1000/CN’) - 10, where CN’ ~ hydrologic soil cover complex number
Y= Average watershed land slope in percent

Refer to Appendix H for lag time inputs and results for individual basins.

9.3. Design Storm Event and Distribution

Precipitation values and design storms were developed by ERC using NOAA for frequencies up
to the 500-yr/24-hr storm event and are shown in Section 2.2.3. Precipitation characteristic of
this upland desert region is variable and cyclic. Annual precipitation averages 21.5 inches and
ranges from 12 to 35 inches per year with higher amounts of precipitation occurring at higher
elevations in the range. Approximately 50 percent of the rainfall comes during the period from
June through August in cyclonic, often torrentia thunderstorms, which are often
accompanied by strong, destructive winds. Design storm events have been assigned to each

I " |II

monsoona

design element on the project. These design storm events are consistent with BADCT guidance
document requirements and are presented below.

> External runoff tributary to the TSF
O 100-yr/24-hr storm event (BADCT)

0 As required by the Arizona Pollutant Discharge Elimination System sediment basins
will be designed to provide a minimum of 3,600 cubic feet of storage per acre
drained or sized based on the 2-yr/24-hr storm event.

> Runoff/Sediment Detention Basin

4

0 As required by the Arizona Pollutant Discharge Elimination System “..sediment
basins at sites with common drainage locations that serve an area with 10 or more
acres disturbed at one time. The operator shall design and construct sediment
basins as follows:

0 The basin shall provide storage for a calculated volume of runoff from a 2-yr, 24-hr
rain event from each disturbed acre drained or
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0 Where no calculation is performed, a sediment basin providing 3,600 cubic feet of
storage per acre drained shall be provided

> Surface water conveyance structures internal to the TSF
O 100-yr/24-hr storm event (BADCT)

> Culvert Crossings (Impacting TSF): 100-year/24-hour storm event

9.4. Peak Flow and Volume Results

The peak discharges were estimated using HEC-HMS and are included in the table below:

TABLE 9.1: HYDROLOGIC MODEL RESULTS

Peak Discharge

Conveyance Structure 100-yr/24-hr
(cfs)
Stage 1 Stormwater Diversion Channel 220.4
(Station 0+00 to 13+80) (313.8 in closure scenario)

Stage 1 Stormwater Diversion Channel / Culvert

(Station 13+80 to 18+55) 181.1
Stage 1 Stormwater Diversion Channel 410
(Station 18+55 to end)
Underdrain Collection Pond Stormwater Diversion Channel (South) 124
Underdrain Collection Pond Stormwater Diversion Channel (East) 62.8
Stage 2 North Storm Water Diversion Channel 28.8
Stage 2 South Stormwater Diversion Channel 18.9
North Closure Diversion Channel 124.9
South Closure Diversion Channel 12.8
TSF Closure Spillway 126.6
Flux Canyon Road Culvert 171.1
Stage 1 Volume
Detention Structure 100-yr/24-hr
(ac-ft)
Stage 1West TSF Internal Detention Pond 2.6
Stage 1 East TSF Internal Detention Pond 1.5
Stage 2 West TSF Internal Detention Pond 10.0
Stage 2 East TSF Internal Detention Pond 0.8
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9.5. Stormwater Diversion Channel Sizing

The diversion channels were sized to convey the peak discharges utilizing a trapezoidal or
triangular cross section. The channel depths were determined based on the flow depths
calculated using Manning’s formula for open channel flow utilizing the computer program
FlowMaster. Manning’s roughness “n” coefficients were estimated 0.055 for a rip rap armored

channels.

After the channels were created the sections were imported into the modeling system HEC-RAS
(Version 5.0.3) which was developed by the US Army Corps of Engineers to model the
hydraulics of water flow through designed channels and natural drainages. HEC-RAS was used
to calculate the flow depth using the channel geometries in the proposed grading utilizing the
total flow results from HEC-HMS. Refer to Drawing A520 for diversion channel sections and
details and Appendix H for detailed design calculations. It is important to note that the
stationing used in the HEC-RAS stormwater model may be different than the diversion channel

based on alignment direction and evaluation of individual sections of the overall channel.

TABLE 9.2: DIVERSION CHANNEL SIZING RESULTS

Channel Min.
. Channel
Design Peak Flow . Bottom Channel
Conveyance Structure Side Slopes . Depth (ft)
Storm (cfs) (xH:1V) Width Slope
i (ft) (%)
Stage 1 Stormwater Diversion
Channel 132_':::/ 313.8 25 12 1.7% 4.0
(Sta 0+00 to 18+55)*
Stage 1 Stormwater Diversion
Channel 132_'::/ 41.0 25 5 3.1% 3.0
(18+55 to End)
Underdrain Collection Pond 100-yr/
Stormwater Diversion Channel ¥ 12.4 1.5 0 0.5% 3.0
24-hr
(South)
Underdrain Collection Pond 100-yr/
Stormwater Diversion Channel y 62.8 1.5 3 0.5% 3.5
24-hr
(East)
Stage 2 TSF Stormwater 100-yr/ o
Diversion Channel (North) 24-hr 288 2.0 0 0.5% 35
Stage 2 TSF Stormwater 100-yr/ o
Diversion Channel (South) 24-hr 189 2.0 0 1.6% 35
East Closure Diversion Channel 100-yr/ o
(Sta 0+00 to 5+42) 24-hr a4.7 25 5 2.9% 35
East Closure Diversion Channel 100-yr/ o
(Sta 5+42 to 18+75) 24-hr 124.9 25 5 0.5% 45
East Closure Diversion Channel 100-yr/ 0
(Sta 18+75 to 21+61) 24-hr 124.9 25 5 14.4% 35
East Closure Diversion Channel 100-yr/ o
(Sta 21+61 to 26+81) 24-hr 124.9 25 15 0.5% 45
West Closure Diversion Channel 100-yr/ o
(Sta 26+81 to end) 24-hr 128 25 5 0.5% 3.0
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9.6. Pipe Sizing

The detention areas and pipes were sized to temporarily store and convey flow from the 100-
yr/24-hr storm event while maintaining 2 ft of freeboard. The pipes were sized using the
computer program CulvertMaster. Refer to Drawings A160 and A240 for detention areas as
well as sections and details. Detailed design calculations can be referenced in Appendix H.

TABLE 9.3: PIPE SIZING RESULTS

. Pipe
Conveyance Structure Design Peak Flow Slope Nurr'lber Diameter
Storm (cfs) (%) of Pipes (ft)
Stormwater Diversion Channel 100-yr/
Culvert (Sta 13+80 to 15+20) 24-hr 181.1 2 2 4
100-yr/
Flux Canyon Culvert 24-hr 171.1 10 2 3.5
Closure Spillway Culvert 1;)2_?::/ 126.6 4.8 2 3.5

9.7. Riprap Revetment

The riprap revetment was designed using the Flexible Lining Method outlined by the Federal
Highway Administration (FHWA, 2005). Riprap revetment was designed for the 100-yr/24-hr
storm in the Stage 1 Stormwater Diversion Channel and the Closure Stormwater Diversion
Channels to minimize erosion. Plan view locations of the riprap can be reference on Drawings
A500 and A715. The channel sections and details in addition to the tables showing riprap sizing
can be referenced on Drawings A520 and A710.

9.8. Concrete Cutoff Wall

A concrete cutoff wall was placed at the Stage 1 TSF Stormwater Diversion Channel exit (station
0+00). The cutoff wall is constructed of reinforced concrete and is sited flush with the top of
riprap and natural channel invert. The cutoff wall will protect against erosion at the end of the
diversion channel where the channel transitions from riprap to natural channel. The plan and
section of the concrete cutoff wall can be referenced on Drawing A510.

P:\Projects\0014.008 Hermosa Underground Trench Camp TSF\J-REPORTS\TSF Design
Report\475.0014.008 TSF Design Report APP Submittal.docx

Page 55



TAILINGS AND POTENTIALLY ACID GENERATING (PAG)

MATERIAL REMEDIATION, PLACEMENT AND STORAGE PROJECT

AQUIFER PROTECTION PERMIT (APP)

BEST AVAILABLE DEMONSTRATED CONTROL TECHNOLOGY (BADCT) DESIGN
475.0014.008

June 5, 2017

9.9. Stilling Basin

Stilling basins were sited within the Stage 1 Stormwater Diversion Channel and the Closure
Stormwater Diversion Channels as energy dissipaters placed at the transition of steep slopes.
The stilling basin locations can be referenced in plan view on Drawings A500 and A715. The
stilling basin sections and details can be referenced on Drawing A522 and A718.
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10. CONSTRUCTION SEQUENCING

In general terms the Dry Stack TSF will be constructed in compliance with the IFC” Design
Package. The current closure approach is to place the existing tailings and waste rock from
Tailings Piles 1, 2 and 4 on the Stage 1 TSF and to place Tailings Pile 3 on the Stage 2 TSF.
Relocated materials will be covered with rock to create erosion protection during stack
development and to act as a capillary break between the tailings and the growth media when
covered with 1 to 2 feet of growth media. The growth media will be captured during the site
stripping process prior to basin grading. The growth media will be seeded using the seed mix in
AMI’s approved reclamation plan. The final slopes on the Dry Stack TSF will be a composite
open slope benched arrangement to reduce sheet flow velocities and prevent the initiation of
surface erosion.

The sequence of remediation will require moving Tailings Pile 1 onto Tailings Piles 2 and 4 so
that the Stage 1 TSF can be constructed. Once constructed, the Stage 1 TSF will take existing
tailings and waste rock previously stacked on top of Tailings Piles 2 and 4 as well as the tailings
from Tailings Piles 2 and 4. The existing piles will be exhumed, hauled and spread on the newly
constructed geomembrane lined containment, dried through mechanical manipulation, where
necessary, and compacted to a target density of 90 percent of the maximum proctor density as
determined by ASTM D-698. This method of placement will increase stability and minimize
infiltration and therefore dry stack tailings underdrainage post closure.

It should be noted that construction of the TSF will be performed by third party contractors in
accordance with the IFC Design Package issued herewith to ADEQ for review. The design
package includes this report, the attached IFC Drawing Set and Technical Specifications for the
APP design submittal for the project. To provide more clarity on construction approach details
of the construction sequence and remediation activities anticipated is provided below.

> Realign Flux Canyon Road (Drawing A601)
0 Align Flux Canyon Road to conform to the TSF layout and provide adequate width for
the stormwater diversion channel
> Construct stormwater diversion channel (Drawings A500, A510 and A515)
0 Diversion channel to collect and convey upstream watershed runoff around the TSF
thereby preventing it from entering the facility.
> Construct the Underdrain Collection Pond (Drawings A400 through A420)
> Temporarily relocate Tailings Pile 1 to the top of Tailings Piles 2 and 4 (Drawing A055)
0 Tailings Pile 1 and PAG waste rock must be moved to allow construction of the Stage
1 TSF perimeter road and basin
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> Construct Stage 1 TSF perimeter road and basin (Drawing A100)

o

O O O O

To provide storage for tailings, PAG waste rock, impacted soils from existing Tailings
Piles 1, 2 and 4 and development rock from the exploration ramp/shaft (Drawing
A160)

Stage 1 construction of an external detention basin will be established to route
runoff from the east side of Stage 1 (Tailings Piles 1, 2 and 4) to the underdrain
collection system (Drawings A145 and A146) via a pipe located in the basin low point
Stage 1 geomembrane installation (Drawing A120)

Stage 1 underdrain piping system placement (Drawing A140)

Concrete encased underdrain outlet to Underdrain Collection Pond (Drawing A150)
Relocate tailings and waste rock from Tailings Piles 1, 2 and 4 to lined TSF (Drawing
A160).

Tailings and waste rock to be excavated, hauled, spread, disked (if needed) and
compacted to a target density of 90% of the maximum dry density as determined by
the standard proctor (ASTM D-698).

After Tailings Piles 1, 2 and 4 are relocated to the Stage 1 TSF, the external detention
basin pipe will be capped and the geomembrane lined external detention basin will
be expanded as part of the Stage 2 TSF basin construction.

A notch will be excavated to connect the Stage 2 TSF basin to the Stage 1 basin to
convey surface flow and underdrainage flow to the Underdrain Collection Pond (See
Drawing A205 and A207)

> Stage 2 TSF perimeter road and basin (Drawing A200)

(0]

O O O o

Storage for tailings from Tailings Pile 3 and development rock from the exploration
ramp and shaft (Drawing A240)

Stage 2 construction of a geomembrane lined external detention basin to store
upstream runoff on the east side of Stage 2 (Drawing A230). The flow captured in
this detention pond will be pumped around the TSF until closure is substantially
complete

Stage 2 geomembrane installation (Drawing A210)

Stage 2 underdrain piping system placement (Drawing A228)

Relocate tailings from Tailings Pile 3 to the lined Stage 2 TSF (Drawing A240)

Tailings to be excavated, hauled, spread, disked (if needed) and compacted to a
target density of 90% of the maximum dry density as determined by the standard
proctor (ASTM D-698).
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> Incrementally place Non-PAG development rock from the exploration ramp/shaft
development that AMI intends to execute to collect a large exploratory mining sample,
on-site rock borrow or other sources as an interim erosion control over the historic
tailings once they reach design geometry
0 PAG development rock to be comingled with existing tailings pile material and
placed in TSF
> Place closure cap over the entire area of the TSF
0 Initial layer of the closure cap will consist of a rock capillary break placed during
tailings relocation. This capillary break is initially placed as rock armoring on the
surface of the relocated tailings to minimize water and wind erosion during tailings
placement but later will be used as a capillary break.
0 The capillary break/rock armoring will be covered by 1 to 2 ft of growth media and
the growth media will be reseeded
> Prior to growth media placement and prior to reseeding the surface of the dry stack a
stormwater management system will be constructed to safety collect and convey peak
storm flows up to and including the 100-yr/24-hr event
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11. FACILITY OPERATIONS

The Dry Stack TSF will be stacked in general compliance with the geometries shown on
drawings A160 and A240. The current concept is to place the existing or historic tailings and
waste rock from Tailings Piles 1, 2 and 4 on the Stage 1 TSF and to place Tailings Pile 3 on the
Stage 2 TSF. As cited above, relocated materials will be covered with rock to create erosion
protection during stack development and to act as a capillary break between the tailings and
the growth media when covered with 1 to 2 feet of growth media during closure. The growth
media will be captured during the site stripping process prior to basin grading. The growth
media will be hydro-seeded after cap placement. The final slopes on the Dry Stack TSF will be a
composite open slope benched arrangement to break up continuous slope lengths and thereby
reduce sheet flow velocities with the intent to minimize the initiation of surface erosion.

The sequence of remediation will require moving Tailings Pile 1 onto Tailings Piles 2 and 4 so
that the Stage 1 TSF can be constructed. Once constructed, the Stage 1 TSF will take existing
tailings and waste rock previously stacked on top of Tailings Piles 2 and 4 as well as the Tailings
Piles 2 and 4. The existing piles will be exhumed, hauled and spread on the newly constructed
geomembrane lined containment, dried through mechanical manipulation and compacted to a
target of 90 percent of the maximum proctor density as determined by ASTM D-698. This
method of placement will increase stability and minimize future infiltration and therefore
underdrainage post-closure.

As part of the Stage 1 construction, a detention pond (Drawing A160) will be constructed in the
drainage to the south of Stage 1 and surface flow from areas south of Stage 1 will be captured
and pumped around the facility. This pond is part of an interim solution to manage surface
flows. The Stage 1 pond will be evacuated immediately prior to the Stage 2 construction, the
TSF will be expanded into Stage 2 and Tailings Pile 3 material as well as waste rock from the
exploration ramp/shaft development will be directed to the Stage 2 TSF. A Stage 2 detention
pond will be constructed as part of the Stage 2 TSF expansion (Drawing A230), immediately
upstream of the Stage 2 facility. The Stage 2 detention pond will be constructed again to help
control surface water by capturing non-contact flows upstream of the Stage 2 facility and
pumping them around the facility. Once closure operations are complete the Stage 2 TSF
perimeter berm will be breached and the detention pond will be regraded to direct surface
flows to the closure channel (Drawing A700) and ultimately to the natural drainage
downstream of the Underdrain Collection Pond.

During construction and on a quarterly basis thereafter or after major storm or surface water
events, the TSF and Underdrain Collection Pond will be inspected to identify damage,
degeneration and/or potential discharges. Each inspection will include a visual inspection to
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the identify unusual scour or degradation of materials, sloughing, rolling rock or visible seepage
in addition to a physical inspection to verify design capacities are not exceeded. All inspection
records will remain on-site or at an approved location. For detailed operation and maintenance
information regarding the TSF and Underdrain Collection Pond refer to Appendix K.

If the inspection was to identify damage, degeneration and/or an accidental discharge, the
Contingency Plan should be utilized to determine the next course of action.
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12. CONTINGENCY PLAN

The Contingency Plan was prepared for the Underdrain Collection Pond and TSF in accordance
with AAC. R18-9-A204 to define the actions if a discharge results in any of the following:

> A violation of an Aquifer Water Quality Standard (AWQS) or an Acceptable Quality Limit
(AQL)

A violation of a discharge limitation
A violation of any other permit condition

An exceedance of an Alert Level (AL), or

YV V VY V

An imminent and substantial endangerment to the public health or the environment
occurs

At least one copy of the Contingency Plan is to be maintained where day-to-day decisions
regarding the operation of the facilities are made. All employees responsible for the operation
of the facility must be made aware of the location of this plan. This Contingency Plan will be
updated and submitted to ADEQ within 30 days of the effective date of the APP, to ensure that
it is consistent with the terms of the permit.

12.1. Emergency Response Coordinators

AMI’s Emergency Response Coordinator (ERC) should be contacted immediately in the event of
an emergency and is responsible for implementing the contingency plan. A primary and
secondary contact including name, job title, address, office number and cell number is listed
below:

Primary Contact — Emergency Response Coordinator (ERC):
Contact Name: Johnny Pappas
Job Title: Director of Environmental and Permitting
Address: 3845 North Business Center Drive, Suite 115, Tucson, AZ 85705
Office Number: 520-485-1300
Cell Number: 803-235-5563

Secondary Contact — Back up ERC:
Contact Name: Greg Lucero
Job Title: VP Community and Government Affairs
Address: 3845 North Business Center Drive, Suite 115, Tucson, AZ 85705
Office Number: 520-485-1300
Cell Number: 520-604-0618
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12.2. Agency Contacts

ADEQ contacts for Emergency Response, Water Quality Division and the Southern Regional
Office (SRO) are listed below:

ADEQ Emergency Response:
Phone Number: 602-771-2330 or 800-234-5677

ADEQ Water Quality Division:

Address: 1110 W. Washington Street
Phoenix, AZ 85007
Phone Number: 602-771-2300 or 800-234-5677
ADEQ SRO:
Address: 400 W. Congress Street, Suite 433
Tucson, AZ 85701
Phone Number: 520-628-6733 or 888-271-9302

12.3. Underdrain Collection Pond Freeboard

During construction and operation of the Underdrain Collection Pond, AMI will monitor the
freeboard level which is defined as two feet below the spillway invert. In the event that the
Underdrain Collection Pond freeboard is not maintained, AMI will take the following actions:

1. Immediately reduce or cease discharging to the Underdrain Collection Pond. All inflows
other than the TSF underdrain collection pipe outlets should be reduced or ceased first.
If the underdrain collection pipe outlet valves are to be closed, the engineer will be
notified prior to closing. Shutting the valves has a potential to create an elevated
phreatic surface which could compromise the stability of the dry stack.

2. Remove and treat or recycle, back to the TSF, the fluid in the Underdrain Collection
Pond until the water level is restored at or below the maximum operational level.

3. Within 5 days of discovery, evaluate the cause and adjust operational conditions to
avoid future occurrences.

4. Records documenting each freeboard incident and actions taken to correct the problem
shall be included in the facility log.
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12.4. Underdrain Collection Pond Spillway Activation

If the freeboard is exceeded to the point of spillway activation and results in an unauthorized
discharge pursuant to ARS. § 49-201(12), AMI will take the following actions:

1. Assoon as practicable, reduce or cease discharging to the Underdrain Collection Pond to
prevent any further releases to the environment. All inflows other than the TSF
underdrain collection pipe outlets should be reduced or ceased first. If the underdrain
collection pipe outlet valves are to be closed, the engineer will be notified prior to
closing. Shutting the valves has a potential to create an elevated phreatic surface which
could compromise the stability of the dry stack.

2. As soon as practicable, remove and treat or recycle, back to the TSF, the fluid in the
Underdrain Collection Pond until the water level is restored to the maximum
operational level. Record in the facility log a description of the removal method. The
facility log/recordkeeping file shall be maintained according to the APP and Dam Safety
permit requirements.

3. Notify the ADEQ Water Quality Compliance Section (WQCS) within 24 hours.

4. Within 5 days, collect representative samples of the fluid contained in the Underdrain
Collection Pond. Samples shall be analyzed for the parameters listed in the permit.
Within 30 days of the incident, submit a copy of the analytical results to the ADEQ
WQCS.

5. Within 30 days of discovery, evaluate the circumstances that resulted in the activation
of the spillway. Implement corrective actions and adjust operational conditions as
necessary to prevent any future occurrences.

6. Within 30 days of discovery of the spillway activation, submit a report to ADEQ. Include
a description of the actions performed in steps 1 through 5 listed above. Upon review
of the report, ADEQ may request additional monitoring or remedial actions.

7. Within 60 days of discovery, conduct an assessment of the impacts to the subsoil and/or
groundwater resulting from the incident. If soil or groundwater is impacted such that it
could cause or contribute to an exceedance of an AQL at the applicable POC, submit to
ADEQ, for approval, a corrective action plan to address problems identified in the
assessment, including identification of releases to the environment, remedial actions
and/or monitoring, and a schedule for completion of activities. At the direction of
ADEQ, implement the approved plan.

8. Within 30 days of completion of corrective actions, submit a written report to ADEQ.
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12.5. Underdrain Collection Pond Unexpected Loss of Fluid

In the event of a liner failure, containment structure failure or unexpected loss of fluid, AMI will
take the following actions:

1. As soon as practicable, cease discharging to the Underdrain Collection Pond to prevent
any further releases to the environment.

2. Notify the ADEQ WQCS within 24 hours.

3. Within 24 hours, collect representative samples of the fluid remaining in the Underdrain
Collection Pond. Samples shall be analyzed for the parameters listed in the permit.
Within 30 days of the incident, submit a copy of the analytical results to the ADEQ
WQCS.

4. Within 15 days of discovery, initiate an evaluation to determine the cause of the
incident. ldentify the circumstances that resulted in the failure and assess the condition
of the facility and liner system. Implement corrective actions as necessary to resolve
the problems identified in the evaluation. Initiate repairs to any failed liner system
components, embankment structure, or other component as needed to restore proper
functioning of the facility. Do not resume discharging to the Underdrain Collection Pond
until repairs of any failed design elements are completed. Repair procedures, methods,
and materials used to restore the system(s) to proper operating condition shall be
described in the facility log/recordkeeping file and available for ADEQ review.

5. Record in the facility log/recordkeeping file the amount of fluid removed, a description
of the removal method, and other disposal arrangements. The facility
log/recordkeeping file shall be maintained according to permit requirements.

6. Within 30 days of discovery of the incident, submit a report to ADEQ. Include a
description of the actions performed in steps 1 through 5 listed above. Upon review of
the report, ADEQ may request additional monitoring or remedial actions.

7. Within 60 days of discovery, conduct an assessment of the impacts to the subsoil and/or
groundwater resulting from the incident. If soil or groundwater is impacted such that it
could cause or contribute to an exceedance of an AQL at the applicable POC, submit to
ADEQ, for approval, a corrective action plan to address problems identified in the
assessment, including identification of releases to the environment, remedial actions
and/or monitoring, and a schedule for completion of activities. At the direction of
ADEQ, implement the approved plan.

8. Within 30 days of completion of corrective actions, submit a written report to ADEQ.
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Upon review of the report, ADEQ may amend the permit to require additional monitoring,
increased frequency of monitoring, amendments to permit conditions, or other actions.

12.6. Underdrain Collection Pond LCRS Alert Levels

The Underdrain Collection Pond has a double geomembrane liner with a Leakage Collection and
Recovery System (LCRS). If a LCRS AL is exceeded, AMI will take the following actions:

Alert Level 1 (AL1):

Should be considered a low level trigger that indicates the presence of a small hole or defect in
the primary geomembrane. AMI will monitor to determine if flow rate increases without any
operational changes. Additional information regarding AL1 details can be referenced in Section
5.6. ALl is defined as 2.4 gallons per minute (gpm).

Alert Level 2 (AL2):

AL2 indicates the presence of a larger hole or defect in the primary geomembrane. Additional
information regarding AL2 details can be referenced in Section 5.6. AL2 is defined as 15.9
gallons per minute (gpm).

1. Remove and treat or recycle to the TSF fluid in the Underdrain Collection Pond to
minimize hydraulic head on the liner.

2. Within 5 days of discovery, compare the water in the LCRS sump and the Underdrain
Collection Pond by measuring the pH and conductivity of each fluid. Notify ADEQ WQCS
and include in the notification an assessment of the type of water in the sump. Monitor
fluid removal from the LCRS on a daily basis until the daily volume remains below the
AL2 for 30 days.

3. Within 15 days of discovery, assess the condition of the liner system using visual
methods, electrical leak detection, or other methods as applicable to determine the
location of leaks in the primary liner. If liner damage is evident, the permittee shall
complete liner repairs and submit documentation of the repairs in the initial report
discussed in step 4 below.

4. Within 30 days of discovery of exceeding AL2, the permittee shall submit an initial
report to ADEQ WQCS to include the results of the initial liner evaluation, methods used
to locate the leak(s) if applicable, source of the fluid, any repair procedures
implemented to restore the liner and any remedial actions taken to minimize a future
occurrence.
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5. For leakage rates that continue to exceed AL2, a Liner Leakage Assessment Report shall
be included in the next annual report of the permit.

ADEQ will review the Liner Leakage Assessment Report and may require additional action,
including repair of the liner or addressing and controlling infiltration of water detected in the
LCRS not from the Underdrain Collection Pond.

12.7. TSF Slope Conditions

AMI will monitor the TSF perimeter road and dry stack TSF for general slope conditions to
identify unusual scour or degradation of materials, sloughing, rolling rocks or visible seepage. If
the TSF exhibits any signs that require maintenance, AMI will take the following actions:

1. After discovery prevent vehicle and/or foot traffic in the area.

2. Notify the design engineer.

3. If necessary, perform remedial actions approved by the engineer.
4. Monitor the area for signs of decreasing slope stability.
5

Record in the facility log, the slope condition, the location of the area in question and a
description of the maintenance activity.

12.8. TSF Pieziometric Head

The TSF has piezometers placed within the protective layer on the geomembrane to measure
hydraulic head on the liner system. If the piezometers read a phreatic surface in excess of 1.5 ft
AMI will take the following actions:

1. Notify the design engineer.
2. Monitor the phreatic surface within the TSF.

3. |Initiate an evaluation to determine the cause of the incident. Identify the circumstances
that resulted in the elevated phreatic surface. Implement corrective actions, if
necessary, to resolve the problems identified in the evaluation.

4. If necessary, perform a slope stability analysis on the dry stack TSF with the elevated
phreatic surface to determine if any reduction in safe operation of the facility has
occurred.

5. Record in the facility log, the piezometer number, reading and location. Hydrographs of
this and all other piezometers will be recorded on at least a monthly basis to allow quick
inspection and evaluation of historic facility operations.
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12.9. TSF Slope Failure

If the dry stack slope becomes unstable to the point of failure and results in material
overtopping the perimeter road, AMI will take the following actions:

1. Immediately after discovery, prevent vehicle and/or foot traffic in the area.
2. Notify the ADEQ WQCS within 24 hours.

3. Notify the design engineer immediately.
4

Within 15 days of discovery, initiate an evaluation to determine the cause of the
incident. ldentify the circumstances that resulted in the failure and assess the condition
of the facility and liner system. Implement corrective actions as necessary to resolve
the problems identified in the evaluation. Initiate repairs to the dry stack TSF slope
and/or any failed liner. Repair procedures, methods, and materials used to restore the
system(s) to proper operating condition shall be described in the facility
log/recordkeeping file and available for ADEQ review.

5. Within 30 days of discovery of the incident, submit a report to ADEQ. Include a
description of the actions performed in the steps listed above. Upon review of the
report, ADEQ may request additional monitoring or remedial actions.

6. Within 60 days of discovery, conduct an assessment of the impacts to the subsoil and/or
groundwater resulting from the incident. If soil or groundwater is impacted such that it
could cause or contribute to an exceedance of an AQL at the applicable POC, submit to
ADEQ, for approval, a corrective action plan to address problems identified in the
assessment, including identification of releases to the environment, remedial actions
and/or monitoring, and a schedule for completion of activities. At the direction of
ADEQ, implement the approved plan.

7. Within 30 days of completion of corrective actions, submit a written report to ADEQ.

Upon review of the report, ADEQ may amend the permit to require additional monitoring,
increased frequency of monitoring, amendments to permit conditions, or other actions.

12.10.Unauthorized Discharge

AMI will take immediate action to correct any condition resulting from a discharge pursuant to
ARS. §49-201(12) if that condition poses an imminent and substantial endangerment to public
health or the environment.
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12.10.1. Hazardous Substances or Toxic Pollutants:

In the event of an unauthorized discharge of suspected hazardous substances or toxic
pollutants on the facility site, AMI will promptly isolate the area and attempt to identify the
spilled material. If the discharge is first recognized by a subcontractor, the subcontractor must
contact an AMI representative immediately to report the discharge. AMI must record the
name, nature of exposure and follow-up medical treatment, if necessary, of persons who may
have been exposed during the incident. AMI must notify the ADEQ SRO at (520) 628-6733
within 24-hours upon discovering the discharge of hazardous material which: a) has the
potential to cause or contribute to an AQL being exceeded; or b) could pose an endangerment
to public health or the environment.

12.10.2. Non-Hazardous Materials:

In the event of any unauthorized discharge of non-hazardous materials from the facility, AMI
will promptly attempt to cease the discharge and isolate the discharged material. Discharged
material will be removed and the site cleaned up as soon as possible. AMI will notify the ADEQ
SRO at (520) 628-6733, within 24 hours upon discovering the discharge of non-hazardous
material which: a) has the potential to cause an AQL to be exceeded; or b) could pose an
endangerment to public health or the environment.

12.11.Corrective Actions

AMI must receive written approval from the Water Permits Section prior to implementing a
corrective action to accomplish any of the following goals in response to exceeding an AL or
violation of an AQL, discharge limit, or other permit condition:

> Control of the source of an unauthorized discharge.
Soil cleanup.
Cleanup of affected surface waters.

Cleanup of affected parts of the aquifer.

vV V VY V

Mitigation to limit the impact of the pollutants on existing uses of the aquifer.

Within 30 days of completion of any corrective action, the operator shall submit to the ADEQ
WQCS, a written report describing the causes, impacts, and actions taken to resolve the
problem.
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12.12.Reporting

AMI must submit a written report to the ADEQ WQCS within 30 days of completion of any
corrective action. The report should summarize the event, including any human exposure and
facility response activities. The report must also document the following:

> ldentification and description of the permit condition for which there has been a
violation and a description of its cause.

> The period of violation including exact date(s) and time(s), if known, and the anticipated
time period during which the violation is expected to continue.

> Any corrective action taken or planned to mitigate the effects of the violation, or to
eliminate or prevent recurrence of the violation.

> Any monitoring activity or other information which indicates that any pollutants would
be reasonably expected to cause a violation of an AWQS.

> Proposed changes to the monitoring which include changes in constituents or increased
frequency of monitoring.

> Description of any malfunction or failure of pollution control devices or other
equipment processes.
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13. FACILITY CLOSURE STRATEGY

A closure configuration is presented on Drawing A700. The closure strategy includes capping
the Dry Stack TSF with 1 to 2 feet of reseeded growth media underlain by a capillary break
created from the rock armoring berms placed during Tailings Piles 1 through 4 remediation or
relocation to the lined TSF. The sides of the final TSF will have a 3H:1V compound slope with
2.5H:1V open slopes broken every 25 ft in vertical elevation rise by a 12.5 ft wide bench. The
compound slope configuration will aid in reducing meteoric water runoff velocities, thereby
reducing the propensity for erosion of the closure cap on the sides of the TSF. The top of the
TSF will be graded to form a swale that flows to the south to an outfall located on the
southwest corner of the TSF, where flows from the top of the reclaimed TSF will be directed to
the base of the TSF at the southwest corner of the facility where TSF slope heights are at a
minimum. Flows reporting to the base of the TSF from this outfall and from the TSF slope areas
will be collected in the closure channel (located inside of the TSF perimeter berm) and
conveyed to the northwest corner of the TSF base where they will be directed, via the TSF
spillway, to the permanent Stage 1 stormwater diversion channel located north and outside of
the TSF. Layout of the closure channel can be referenced on Drawings A700 and A715. Details
of the closure channel can be referenced on Drawing A710.

It should be noted that meteoric flow in the closure channel will be separated from the
underdrain by a low permeability soil layer to minimize infiltration into the underdrain system
from the surface flows. Surface water flow reporting to the closure surface will exit the TSF in
the TSF spillway (See Drawings A700, A715 and A720) and will be passed under Flux Canyon
Road via 2-42 inch diameter CPe culverts. The TSF Spillway will be armored with 24 inches of
Dsp 12 inch riprap. Flows entering the Stage 1 stormwater diversion channel will require energy
dissipation to address erosion of channel sides so the Stage 1 revetment will be excavated and
replaced with 36 inches of Dsg 18 inch grouted riprap where the closure channel flow enters the
Stage 1 stormwater diversion channel. See Drawing A720 for spillway details.

As part of surface water management system at closure, a notch will be cut into the southeast
corner (See Drawings A700, A720 and A730) of the Stage 2 perimeter berm. The area upstream
of the notch, previously used to impound meteoric water during the pre-closure period, will be
regraded to create positive surface water flow through the notch and into the closure channel.

It is expected that the post-closure underdrain flows will be minimal. They will continue to be
collected and transmitted to the water treatment system until a passive treatment system can
be constructed in the Underdrain Collection Pond. This will allow the engineer to evaluate post
closure underdrain water chemistry and expected flow rate ranges to effectively design a
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passive treatment system. If the effluent cannot be effectively treated passively, the active
treatment system will continue to be operated to treat these flows.

The current approach to siting an appropriate passive treatment system is to reduce the
Underdrain Collection Pond size post closure by reducing the north embankment height, fill the
remaining pond storage area with a passive treatment substrate that effectively addresses the
remaining underflow water chemistry, site an effluent delivery system that feeds the bottom of
the substrate and design an appropriate outfall to the natural drainage downstream of the
pond/passive treatment system. The specific mix of substrate will be developed through
observation of pilot scale passive treatment cells during the post-closure period for a duration
of 1 year. Results of the pilot scale testing, post closure effluent chemistry variability, and flow
rate variability will form the design basis for the permanent passive treatment system to be
sited. As cited above, until an effective passive treatment approach can be demonstrated,
active treatment of underdrain flows will continue.

Post closure will require maintenance of the closure cap until a vegetated surface can be
established. The closure surface will be monitored, inspected and repaired, if needed, to
address water and wind erosion. In addition to the closure cap, the perimeter road,
stormwater diversion channels and Underdrain Collection Pond areas will also be monitored,
inspected and repaired, if needed.
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EXISTING ROADS/TRAILS POINT | NORTHING | EASTING | ELEVATION
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PROPOSED GROUND CONTOURS POINT NORTHING EASTING
EXISTING ROADS/TRAILS P1 171,880.21 1,070,974.41
EXISTING DRAINAGES P2 171,600.22 1,070,712.78
PROPERTY BOUNDARY P3 171,687.44 1,071,281.89
SECTION LINES P4 171,400.39 1,071,703.53
EXISTING TAILINGS PILE LIMITS . 172.849.40 1.070.561.18
PROPOSED FENCE
P6 172,799.57 1,070,589.66
PIEZOMETER CABLE
TSF1 SM1 172,766.32 1,070,580.51
MONITORING WELL
¢P1 VIBRATING WIRE PIEZOMETER SM2 172,790.32 1.570.824.57
SM1 TSF1 173,278.29 1,070,437.41
[ SETTLEMENT MONUMENT
NOTES:

1. PROPOSED CONTOURS REPRESENT TOP OF LOW PERMEABILITY SOIL LAYER WITHIN THE GEOMEMBRANE
LINED AREA AND FINISHED GRADE EVERYWHERE ELSE. SEE DRAWINGS A120 AND A210 FOR THE STAGE 1
AND STAGE 2 GEOMEMBRANE LINER LIMITS, RESPECTIVELY.

2. IN TSF, PIEZOMETERS TO BE POSITIONED ADJACENT TO A DRAINAGE COLLECTION PIPE.
3. CONTRACTOR TO SUBMIT SHOP DRAWING OF FABRICATED STAND.

4. PROTECTIVE MATERIAL TO BE PLACED ONLY AROUND UNDERDRAIN COLLECTION POND PIEZOMETER CABLES
FROM P5 AND P6. THE 3" DIA HDPE DR11 PIEZOMETER CABLE HOUSING PIPE WILL BE BEDDED ON 6"
OF C33 SAND AND COVERED WITH A MINIMUM OF OF 12" OF C33 SAND ABOVE THE TOP OF THE PIPE.
SAND BACKFILL WILL ALSO EXTEND A MINIMUM OF 12" ON EITHER SIDE OF THE PIPE. ALTERNATIVE PIPE
BEDDING MAY BE USED UPON ENGINEERS APPROVAL. CARE TO BE TAKEN WHEN PERFORMING FILL
AROUND PIEZOMETER AND 3" DIA HDPE DR11 PIPE TO AVOID DAMAGING THE INSTRUMENTATION OR CABLE.

5. PIPING OMITTED IN PLAN VIEW FOR CLARITY. SEE DWG A228 FOR PIPING LAYOUT.

; . GCL MAY BE USED AS AN APPROVED EQUIVALENT IF THE SUBSEQUENT GEOTECHNICAL INVESTIGATION
” RESULTS REVEAL INSUFFICIENT LOW PERMEABILITY SOIL QUANTITY ON THE TRENCH CAMP SITE (STAGE 2
TN ONLY)
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