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1.0 Project Background

11 GENERAL

The Rosemont Copper Project (Rosemont) is located in southern Arizona and is owned by
Augusta Corporation (Augusta). Augusta is a mineral exploration and development company
that will also operate Rosemont upon full development. The Rosemont property is more
specifically located in Pima County, approximately 35 miles southeast of Tucson, Arizona, and
contains an open-pit copper/molybdenum/silver (“Cu/Mo/Ag”) deposit. This Rosemont Water
Supply Design Concept Report presents updated recommendations for the water supply
facilities and project design criteria. It should be recognized, however, that the
recommendations and proposed design criteria presented in this report are conceptual and
should not be considered final. Additional evaluations and engineering will need to be more fully
developed through the predesign, design and final design phases. General locations of the
water supply facilities are depicted on Figure 1A.

It is estimated that Rosemont could utilize the full permitted rate of up to 6,000 acre-feet of
water per year during its first eight years of operation. Water consumption will be on a
continuous basis with a demand 24 hours a day, seven days a week. Based upon the
estimated average volume of 6,000 acre-feet per year, the consumption rate will be
approximately 3,800 gallons per minute (GPM). The operational criteria for the water supply
system will be to provide a continuous flowrate that matches the proposed consumption rate of
3,800 GPM. It has been identified that process operations will utilize water conservation and
recycling systems to minimize the total water requirements.

It will be necessary to deliver water at a higher rate than 3,800 GPM during the initial start up of
the facility and during times of seasonal peak water demand. There is also a desire to
incorporate operational flexibility into the water supply design capacity. The water delivery
system will therefore be designed to accommodate a continuous peak flow up to 5,000 GPM for
unspecified duration to provide capacity for operational startup, seasonal peak water demand,
and make-up water supply in the event the delivery system is out of service for a short period of
time.

1.2 GROUNDWATER SUPPLY AND SITES

Water for the operations will be supplied from wells located on at least three parcels of property
within Sections 17, 21, and 29 of T17S, R14E (See Figure 1A). Water supply hydrogeology is
further discussed in Section 2.0 (Groundwater Well Criteria). The wells will be located on two of
these properties and will be drilled to a depth of approximately 1,200 feet. Ground water in the
vicinity of the new wells is at a depth of 200 to 300 feet. Pumping of test wells located on the
property has shown the potential for a production rate of up to 1,500 GPM. Water will be
pumped from the wells, conveyed to the water transmission pipeline Pump Station No. 1 site,
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and stored in ground level tank(s) prior to being boosted to the Rosemont site. The elevation of
the Pump Station No. 1 site is 2,835 feet (mean sea level) and the highest point of the water
delivery line is located at an elevation of 5,600 feet. The total static lift of 2,765 feet will require
the construction of several booster pump stations operating at discharge pressures up to 350
pounds per square inch.

1.3 PIPELINE AND PUMP STATIONS

Figures 1A and 1B depict the proposed alignment of the water transmission pipeline and power
transmission corridor currently being considered and evaluated in conjunction with the
University of Arizona and the Arizona State Land Department (ASLD). ASLD owns most of the
land that will be traversed by the alignment and the University of Arizona is the coordinating
agency for the Santa Rita Experimental Range (SRER). Although the proposed alignment
generally follows Santa Rita Road and falls within the SRER, the proposed pipeline alignment
and location of the proposed booster pump stations have been conceptually selected to
minimize impacts to the SRER. Because the location of the alignment also follows an
established roadway corridor, it also provides minimal relative environmental impact to the
Santa Rita Experimental Range. The installation of this water infrastructure and the option for a
power corridor will additionally provide improvements for future development of the area
property after Rosemont is closed. Detailed discussions of the proposed alignments for the well
field water supply pipeline and the water transmission pipeline can be found in Sections 2.0 and
3.0 respectively.

1.4 PROJECT POWER SUPPLY

The power supply alignment for the Rosemont water supply booster pump stations will generally
be provided to each site by others. The primary power line will need to be stepped down for the
booster station requirements. Each booster station will be equipped with two duty pumps to
provide the required project water flow demand and at least one standby pump to be used for
maintenance or backup in the event of a pump failure. The final electrical requirements will be
determined when the final pump selection is completed.

Pump Station No. 1 and the groundwater production well pumps will receive their power from
the local Trico distribution system. The remaining booster pump stations will be supplied power
from either Tucson Electric Power or Rosemont.
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4.5 DEPTH

It is generally most economical to limit the depth of a pipeline to a minimum cover whenever
possible. For this project, the minimum recommended depth of cover will generally be between
3 to 5 feet. Depth of bury may be reduced to less than two feet due to site specific
considerations and excavation requirements. However, several factors will affect the design
depth including air valve design, scour depth, constructability considerations, regulatory
authority requirements, pipeline material constraints and system operation. The pipeline
designer ultimately will need to establish pipeline depth of bury and profile criteria based upon
the specific reaches of the alignment

4.6 TRANSIENTS

A detailed analysis of pressure transients will be critical to the design of the pipeline and
pumping systems and all related components. Because of the importance of a consistent and
continual supply of water to the operations, and because there is not a redundant supply of
water to Rosemont, it is essential that this project deliver water without interruption. Failure to
determine transient or surge pressure conditions and to properly mitigate their effects could lead
to catastrophic failure of the delivery system. Transient conditions can also lead to fatigue failure
of pipeline and pump station accessories including gaskets, seals, instrumentation, and pipeline
supports.

There are several options to protect the system from transient pressure, including increasing
pipe class, air/vacuum release valves, surge anticipation valves, surge tanks, variable frequency
(speed) drives (VFD’s), reducing pipeline velocity, increasing pump and motor inertia, and
increasing valve opening and closing speeds. The design phase will need to determine which
options are viable based on the transient analysis and the options’ associated costs.

4.7 AIR VALVES

Combination air relief/vacuum and air release valves are utilized to allow venting of large
volumes of air during pipeline filling, to permit air to enter the pipe should vacuum conditions
occur, and for the venting of entrained air that collects in-line and localized high points in the
pipeline. It is good practice, at a minimum, to follow standard manufacturer criteria for
determination of the number and location of air valves. The selection of air valves should
consider maintenance requirements for the valves, site installation, and access issues.

4.8 JACK AND BORE

Jack and bore pipeline construction may be a consideration for selected wash crossings of the
project, although above-ground free span installations are preferred when possible. The design
should consist of a casing pipe for the full length of the jack and bore. The carrier pipeline, fitted
with casing spacers, would pass through the casing pipe. Typically voids between the casing
and carrier pipe are filled with pea gravel or sand, and any annular space between the casing
and the wall of the borehole will need to be filled by pressure grouting.
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4.9 TUNNELING

There are currently two pipeline routes being considered for the alignment from Pump Station 5
to the Rosemont site. Both alternatives are depicted in Figure 1A and 1B. One alternative routes
the pipeline over the mountain pass within the middle of Section 24, and the other alternative
routes the pipeline through a tunnel in an alignment more southeasterly toward Gunsight Pass.
If the alignment with the tunnel is selected as the preferred route, Rosemont Copper Company
proposes to construct the tunnel outside the scope of this project. The pipeline designer will
have the responsibility of providing the necessary pipeline criteria, plans, and specifications
required to construct, maintain, and operate the pipeline through the tunnel. If the tunnel option
is selected and constructed by Rosemont, the construction contractor for the pipeline may be
required to install the pipeline within the tunnel according to the pipeline construction plans and
specifications. However, the pipeline installation in the tunnel may be performed by Rosemont.

410 ABOVE-GROUND FREE SPAN INSTALLATIONS

As discussed and as may be concluded from review of Figure 1A and 1B, the 3 miles of Santa
Rita Mountain topography along the pipeline alignment is considered difficult to traverse. This is
particularly true with respect to several of the wash crossings. Some of the deep washes are
wide while others are relatively narrow. For these deep wash crossings, it may be advantageous
to consider aerial or free span pipeline crossings. Construction of the pipeline outside of the
wash, even if intermediate piers are required, may avoid significant Corps of Engineers 404
permitting issues. Given the approximate pipeline diameter of 24 inches, and assuming a steel
carrier pipe with support rings, an approximate free span of 60 to 80 feet is estimated.

10



Stantec

ROSEMONT COPPER
WATER SUPPLY PROJECT

5.0 Pump Station Criteria

5.1 BOOSTER PUMP STATIONS

Water pumped from the proposed groundwater wells is proposed for delivery to Rosemont via a
proposed 20 to 24-inch diameter constructed pipeline approximately 14-miles in length. A series
of booster pumping facilities will lift the water from an elevation of approximately 2,735 feet to
5,600 feet. A conceptual booster pump station schematic plan and section are shown on Figure
3 and 4.

There are substantial total dynamic head (TDH) requirements for the overall water transmission
system and physical constraints imposed on system configuration as a result of alignment
selection. The pumping facility configurations were evaluated to mitigate potential impacts from
transient surge pressures and provide reasonable TDH requirements for multiple system
reaches. Based on theses considerations, design and construction of five individual pumping
facilities is recommended as shown in Table 3 below.

TABLE 3 — Conceptual Summary of Multiple Pump Station Total
Design Head
STATION STATIC HEAD REACH LENGTH TDH*
NO. (feet) (feet) (feet)
PS No. 1 565 25,600 673
PS No. 2 640 14,100 700
PS No. 3 500 9,700 541
PS No. 4 500 5,700 524
PS No. 5 580 3,000 592

*TDH calculation assumes peak flow rate of 5,000 gpm

Pump Station No. 5 may be eliminated and the additional gradient handled by Pump Station No.
4 if the tunnel option is selected instead of a pipeline alignment over Lopez Pass.

Various pumping facility configurations were considered and evaluated including wet well, wet
pit/dry pit, below grade, above grade, enclosed, and open air. The configuration of the pumping
facility selected will also influence other ancillary facility considerations such as aesthetics, site
security, and future operation and maintenance requirements. Consideration will also need to be
given to pressure ratings of various pipeline materials, material cost, and construction costs that
may affect pump station configuration.

Based upon the proposed system operating parameters, system hydraulics, remote nature of
each pumping facility, and pipeline material considerations, the current recommendation is to
design each pumping facility with two or three vertical turbine duty pumps and one standby
pump. Constructed steel pump cans are proposed to house the vertical turbine pumps and be
connected to a water storage reservoir to reduce TDH requirements for each pumping reach
and provide storage volume for 20-minutes of pump operation. A hydropneumatic tank will be
incorporated to control transient surge pressures.

11
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Configuration of all booster pumping facilities should be similar to leverage economies of
construction and reduce future maintenance costs associated with maintaining multiple pumping

facilities.

5.2 BOOSTER PUMPS

It is recommended that the booster pumping systems be configured using vertical turbine
pumps. Each facility will include two duty pumps and one stand-by pump each with a pump
capacity of 2,500 gpm.
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Schematic of Proposed Pumping Configuration

Based on a peak flowrate of 2,500 gpm per pump, the TDH required for each pumping reach,
and a motor efficiency of 70 percent, a table of the estimated pump brake horsepower (BHP)
required for each pump is provided below.

TABLE 4 — Conceptual Summary of Multiple Pump Station Power
Requirements
Station STATIC HEAD TDH BHP
No. (feet) (feet) (Hp)
PS No. 1 565 673 625
PS No. 2 640 700 650
PS No. 3 500 541 500
PS No. 4 500 524 475
PS No. 5 580 592 550

12
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5.3 SYSTEM STORAGE FACILITIES

Stantec has assumed that adequate facilities will be provided at the Rosemont site for pumped
and reclaimed process water storage to meet the operational needs of the processing facilities
as defined in the Mine Plan of Operation. Therefore, intermediate storage within the water
transmission system to provide for extended facilities operation has not been included in the
conceptual water transmission system planning.

Intermediate water transmission system storage provides several principal advantages over
design and operation of multiple in-line pumping facility configurations. Advantages include:
e Provides a break in static head which allows the system to be designed and operated in
multiple independent reaches;
o Provides greater flexibility in developing system control and operating logic;
Allows for controlled pump shut down procedures in the event of a pipeline failure.

Stantec evaluated various system operating scenarios and determined that sizing of the
intermediate system storage should provide for approximately 10 to 20 minutes of water
transmission system operation. This will also provide adequate volume to limit multiple pump
starts/stops resulting from rapid changes in water levels within the storage tank.

The intermediate storage facilities may be constructed of concrete or steel and should be
partially or completely buried to enhance security and reduce the constructed profile of the
facilities.

5.4 BOOSTER PUMP STATION EQUIPMENT

5.4.1 Transient analysis and surge control

Each booster pump facility will include ancillary equipment necessary for system operation and
monitoring. Of critical importance to system operation will be management and control of
transient surge pressure resulting from the start and stop of pumping operations.

To mitigate potential system transient surge pressures, the designer will need to consider
hydropneumatic tanks to dissipate surge pressure fluctuations associated with rapid changes in
flowrate such as regular pump starts and stops or more critically, power outages or equipment
failures.

It is recommended that a detailed transient analysis of the water transmission system be

completed. The analysis will evaluate system impacts due to surge pressures and be utilized for
final sizing and design of the hydropneumatic tank.

5.4.2 Facility Security

Due to the remoteness of the proposed pumping facilities, Stantec recommends that all
pumping facility equipment be housed within buildings with limited building access.

13
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5.4.3 Standby power

At this time, inclusion of standby power units to operate the water transmission system booster
pumping facilities is not recommended due to the capital and maintenance costs associated
with these units.

5.4.4 Instrumentation and controls

Detailed considerations related to system instrumentation and control has not been completed.
It is anticipated that control system interlocks between booster pump stations and well field
pumping facilities will be incorporated along with local pump control based on water levels within
the facility storage reservoir.

Due to the remote nature of the groundwater well pumps and booster pumping facilities, Stantec
recommends that system operating data and alarm status be transmitted to operations through
SCADA system. In addition, it is recommended that system alarms be transmitted to mobile
devices, such as cell phone, PDA, or other wireless communication devices of key operations
personnel.

5.5 PUMPING SYSTEM POWER REQUIREMENTS
Based on a peak flowrate of 5,000 gpm, an estimated 16-hour pumping day, and the system

hydraulics presented in Section 3, an estimated annual operating cost for the proposed pumping
facilities are presented in the table below.

TABLE 5 - Conceptual Summary of Multiple Pump Station Operating Costs
PUMP BHP* Total Power
STATION (HP) (KW) Annual Operating Cost ($)**
1 625 930 $467,626
2 650 970 $487,739
3 500 750 $377,118
4 475 710 $357,000
5 550 820 $412,315

*Estimated BHP for each pump
**Annual operating cost based on Trico Energy Charge of $.08610/kWh

14
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6.0 Right-of-Way and Land Acquisition

Although the water supply pumping locations are owned by Rosemont, a substantial amount of
the required easements will be across ASLD. Application for easements within ASLD will
require approval by ASLD. A separate access agreement is required for hydrogeology,
geotechnical or other engineering services that could require access to the site.

Pipeline easements required within the SRER are being coordinated by Rosemont. Design
criteria intended to minimize impacts due to the pipeline construction and number of pump
stations required within the SRER will be required. The pipeline design consultant will need to
need to work closely with Rosemont and possibly the University of Arizona on criteria for
pipeline depth of burial, air valve locations, visual impacts from manholes, isolation valves or air
valves; and maintenance access.

Private pipeline easements required for the project are minimal. A 30-foot wide permanent
easement is recommended. The easement may be used for almost any other purpose as long
as access can be maintained, no permanent structure or building is placed within the easement,
and trees are not planted within the easement. Small shrubs and other landscape vegetation
are acceptable. Rosemont Copper will coordinate the permanent and temporary pipeline
easement acquisition for the project, but the pipeline design consultant will be required to
provide exhibits and legal descriptions necessary to support the acquisitions.

15
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7.0 Geotechnical

A thorough geotechnical and geological investigation will be required for all of the components
of the Rosemont Water Supply system. Specifically, geotechnical investigations will be required
for each of the following water supply features:

1. Three groundwater well sites

2. Groundwater supply pipeline alignment

3. Water supply pump stations and reservoirs
4.

Water supply pipeline alignment

Additionally, a geological investigation will be required for 3 miles of the water supply pipeline
that are conveyed through the mountainous and bedrock reaches of the Santa Rita foothills.
This geological investigation will need to consider the contractor requirements for trench
excavation, blasting, and backfill. An evaluation will also need to be completed for sources of
suitable backfill material, since the pipeline reach will not be practically suitable for large haul
vehicles.

It will be the responsibility of the design engineer to insure that the trench design, dewatering
systems, shoring systems, soil support systems, pipe plug design, bedding and backfill are
adequately addressed, which will require a thorough geotechnical analysis for this project.
Short-comings may result from too little emphasis on the importance of the geotechnical or
geological aspects of this project.

Consideration should also be given to the evaluation of pipe failure due to soil migration if a
flexible pipe alternative is selected. This is a common occurrence when no filter criteria are
checked and when suitable material is not designed in the trench zone. Thus, the pipe loses its
lateral support, becomes over-deflected, fails to meet the design criteria and in some cases even
collapses. Although means and methods are the responsibility of the contractors, the success of
the pipeline project depends heavily on knowing enough about what is in the ground, how
ground conditions behave toward buried pipelines, and how to cope with difficult site conditions.

16
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Figures — Rosemont Water Supply

17
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