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1.0 Introduction

This Technical Memorandum summarizes the landform design presented by Mr. Horst Schor in
a draft report titted Landform Design Report for the Rosemont Mine Project (Schor, 2010). This
report was prepared for SWCA Environmental Consultants (SWCA) of Tucson, Arizona as part
of the Environmental Impact Statement (EIS) process associated with the Rosemont Copper
Project (Project).

Attachment 1 provides a copy of the report (Schor, 2010). The landform concept developed by
Mr. Schor and is shown on page 24 of the report. This general concept is currently known as the
Barrel Trail Alternative in the Rosemont Copper Project EIS process.

Following the submittal of this concept (Schor, 2010), a team was assembled in order to
recreate this general landform but maintain both operational and physical constraints. Some of
the constraints included:

¢ No landform encroachment on Plant Site Area;

e Consideration of operational limitations of the mine equipment with regard to material
placement; and

e Construction requirements for the dry stack tailings.

The team formed to recreate the landform concept developed by Horst Schor consisted of the
following entities:

e Coronado Nations Forest (CNF)

¢ SWCA Environmental Consultants
e Rosemont Copper Company

e Moose Mountain

e Tetra Tech

Figures 1 and 2 in Attachment 2 provide the resulting concept based on Horst Schor’s original
design. However, as indicated above, placement constraints were maintained:

e Plant Site facilities were not covered. Adjustment of the Plant Site facilities is not
practical based on layout and space limitations up-gradient of the landform;

e Placement of waste rock was based on the use of large tonnage haul trucks. Therefore,
placement of waste rock has the following constraints
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o Placement of ridges, etc., was tied to logical haul routes to and from the Open
Pit.

o A minimum 150 wide turning width for haul trucks was maintained (affects
development of ridges)

o Maximum 10 percent grade on haul roads (affects development of ridges and
peaks)

» Placement of the dry stack tailings will be via conveyors and requires a centralized
placement location(s). Placement of the dry stack tailings will be behind large waste rock
buttresses that have a minimum width of 150 feet. Due to the various construction
requirements associated with the dry stack tailings (i.e., compaction of the tailings
underneath next buttress lift, conveyor movements/relocations), development of the dry
stack tailings facility drove the final reclaimed surface in the area of the Dry Stack
Tailings Facility as opposed to conforming the placement of the dry stack tailings to a
desired but unrealistic landform shape.

¢ In the design concept presented in Attachment 2, material was pulled a minimum of 500
feet away from State Highway 83 (SR 83). The design presented in Attachment 1 by
Horst Schor (Schor, 2010) proposed material placement immediately adjacent to SR-83.

In addition to the above, permission from CNF to cover the “Ball Court” archeological site with
waste rock was obtained by Rosemont. This area was also covered in Horst Schor’s design
(Schor, 2010).

Page 8 of Schor (2010) indicated that one of the design goals was to provide a regraded
landform of approximately 1.2 billion cubic yards of material. Page 11 of Schor (2010) indicated
that the final draft landform presented in Attachment 1 accommodated only 1.055 cubic yards.
Raising the landform contours shown on page 24 (Attachment 1) approximately 30 feet would
be required to reach 1.2 billion cubic yards.

The expanded Barrel/Barrel Trail version of the landform developed by the team followed some
of the basic concepts originally proposed in the Barrel-McCleary Alternative/Rosemont Ridge
Landform concept highlighted in the Reclamation Concept Update report (Tetra Tech, 2010b)
and in the Site Water Management Update report (Tetra Tech, 2010¢). Attachment 3 provides
Figure 10 from the Site Water Management Update report (Tetra Tech, 2010c) showing the
various water management features. Figure 52 from the Reclamation Concept Update report
(Tetra Tech, 2010b) is provided in Attachment 4 showing some of the various post-mining land
use features.

The main stormwater control concept associated with the design shown in the Reclamation
Concept Update report (Tetra Tech, 2010b) and in the Site Water Management Update report
(Tetra Tech, 2010c) was controlling stormwater at the source as much as practicable. In the
Horst Schor design concept (Schor, 2010) and as shown in Attachment 2 and in the Technical
Memorandum titled Rosemont Expanded Barrel Only Altemative Stormwater Control Features
(Tetra Tech, 2010a), one of the goals was to route as much stormwater off the reclaimed
landform surface as possible to down-gradient receptors.

Taking into account this design goal, along with the physical and operations constraints listed
above, the modified design concept for the Barrel Trail landform was developed (Attachment 2).
This design concept also employed conservative assumptions related to the material
composition on the outer slopes and the maximum vertical slope heights between catch
benches/slope breaks. Horst Schor (Schor, 2010) used design recommendations developed by
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Golder (2010) which indicated that vertical slope heights could approach 300 feet depending on
the slope angle. Due to the uncertainly of the material mix on the outer surface, Tetra Tech
selected a vertical rise of 100 feet between catch benches/slope breaks. This also gave the
advantage of providing access to all areas of the landform surface for inspections, maintenance,

etc.
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LANDFORM DESIGN REPORT

ROSEMONT MINE

VI. IMPLICATIONS OF GOLDER REPORT AND FINDINGS

The Golder report conducted an exhaustive study to develop criteria for the design
of shaping the waste rock deposition in possible Landform configurations.

In their analysis of the Rosemont topography three basic slope configurations were
observed: planar concave, concentrating concave, and expanding convex shapes.

It appears that in arriving at design criteria for such slopes their designs would be
based on ratios between 2:1 to 3:1.

In addition, it was anticipated that the waste and rtailing deposits would receive
a cover of rock from the excavations ranging in size from 3 to 5 inches providing
further resistance to erosion.

Within the framework of these assumed steeper slopes it was concluded that the
maximum elevation difference for planar concave slopes would be 300 feet, for
expanding convex slope shapes 420 feet, and for concentrating concave slopes 100
feet.

On the other hand, in the Landform Design the typical continuous height run from the
top of a given slope to its toe is in the range of 160 feet to 250 feet. In two instances
the run is 300 and 500 feet but at the same time the slope ratios are considerably flatter
than 3:1. As mentioned previously they are designed to be between 10:1 and 14:1.

As conventionally built mine dumps have frequently demonstrated, because of their
uniform, planar and fairly steep slope ratios, they are susceptible to erosion. It was
therefore one of the primary objectives to use variable, much flatter slope ratios and
drainage dispersal landforms while designing the Landform shapes to reduce the
effects of erosion and consequent siltation.

Consequently, the Landform Concept is far more conservative than the criteria set
forth by Golder Associates. For example, the graphs in their Appendix “C” allow a
planar concave slope of 900 feet in length to be at a ratio as steep as 2.5:1 and for a
slope as much as 1,500 feet in length to be at a 4:1 slope ratio.

It should also be kept in mind that in a final Landform Design proposed under
this concept the secondary valleys and swales currently shown running essentially
perpendicular down the slope face would be detailed so as to create various
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LANDFORM DESIGN REPORT

ROSEMONT MINE

The multiple tear concept suggested by Golder for higher and steeper slopes —
not anticipated for the Landform Design — has some merit but only if no “heavy
armoring” is used, i.c., concrete or pipes; the first being aesthetically detrimental and
the latter being susceptible to plugging without regular maintenance. Placement of
the excavated rock should be the first consideration for any required reinforcement.

Vil. OTHER CANYON ALTERNATIVES

Three available other canyons have been conceptually evaluated and the conclusion
is that:

1. Sycamore Canyon has much holding capacity but because of accessibility issues
and visual considerations is not a viable candidate.

2. Schoefield Canyon, even though it can accommodate large fill quantities, is a
prime candidate for preservation due to its scenic attributes and dense vegetation.

3. McCleary Canyon on the other hand, with its proximity to the mine site, could
provide holding capacity for any quantity that could not be accommodated in the
Barrel Canyon area should some of the constraints for the Barrel Canyon become too
restrictive. Use of McCleary Canyon would require a more extensive re-evaluation
and is not a part of the scope of this assignment.
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LANDFORM DESIGN REPORT

ROSEMONT MINE

Vill. SUMMARY

Landforming or Geomorphic Reclamation and the establishment of marure landforms
is possible from the outset for the Rosemont waste rock and dry stack tailings
project as the Landform Concept Plan demonstrates. Above all it should be noted
that the elements incorporated into the Landform Design - use of existing natural
analogs on site, recreation of Barrel Canyon, shaping of diverse topographic features,
flatter slope gradients and the re-introduction of the rock and boulder element all
will distinctly enhance the visual appearance and aesthetics of the site should the
excavated materials be placed in such fashion.

However a larger project footprint is required to accommodate material yardage
when lower, more natural appearing, and less erosive slope gradients are used. As
with any design there are certain tradeoffs that need to weighed.

In conclusion, questions have arisen that need to be addressed that arose during the
design process. These deal with issues such as the actual final excavated yardage,
requirements for setbacks from SR 83, and other areas, and protection requirements
for sensitive resource areas. Given these issues perhaps another approach might be
advisable.

IX. REFERENCES:

“LANDFORMING”, by Horst J. Schor and Donald H. Gray, published by John Wiley
& Sons, 2007

RECLAIMING THE AMERICAN WEST, by Alan Berger, Published by Princeton
Architectural Press, 2002

GEOMORPHIC RECIAMATION AND NATURAL STREAM DESIGN AT COAL
MINES, proceedings published by U.S. Department of Interior, Office of Surface
Mining, 2009

FLUVIAL PROCESSES IN GEOMORHOLOGY, by Leopold, Wolman and Miller,
WH Freeman & Company, 1964
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ATTACHMENT 2

TECHNICAL MEMORANDUM

ROSEMONT EXPANDED BARREL ONLY ALTERNATIVE
STORMWATER CONTROL FEATURES

(TETRA TECH, 2010A)



Rosemont Copper Project

Record#_O] 6855(0 Locator Sheet Document Date 2010 09 /5

oocument iR osermeric Expanctee. Bavrel Only ABernative Stormuiadar
Control FeathureS

Author/Recipient 16/577?57’2 C‘LLQZ, MT—GCA

Description UIUMAL I 2€S The Siprru @(:(ZQZQZQZ "@QMS andi (@ﬂe A
Tor Hre Expanda Bowre ( Only Aternatrve.

otnerNotes Atfachmend 2 o4 OH[65

This document is located in the following: [CIRCLE THE CATEGORY (from the list below) IN WHICH THIS ITEM IS FILED]

1. Project Management 6. Alternatives

a. Formal recommendations & Directions a. Analyzed in Detail

b. Formal meeting minutes & memos b. Connected Actions

c. General Correspondence c. Dismissed from Detailed Analysis

d. Contracts, Agreements, & MOUs (Rosemont, Udall, d. References

SWCA) @ Resources

e. Other a. Air Quality & Climate Change
2. Public Involvement b. Biological

a. Announcements & Public Meetings ¢. Dark Skies

b. Mailing Lists d. Fuels & Fire Management

¢. Scoping Period Comments e. Hazardous Materials

d. Udall Foundation Working Group f. Heritage

e. Scoping Reports g. Land Use

f. Comments after Scoping Period h. Livestock Grazing

g. DEIS Public Comments i. Noise & Vibration

3. Agency Consultation & Permits Public Health & Safety

-

a. Army Corps of Engineers (404 permit) k. Recreation & Wilderness
b. USFish & Wildlife Service (Sec. 7 T&E) I.  Riparian
c. State Historic Preservation Office (Sec. 106) m. Socioeconomics & Environmental Justice
d. Tribes (Sec. 106) n. Soils & Geology
e. Advisory Council on Historic Preservation (Sec. 106) o. Transportation & Access
f. Other k p. Visual
g. AZ Deptof Environmental Quality (APP) ater /.

4, Communication 8. Reclamation
a. Congressional a. Plans & Reports
b. Cooperating Agencies b. Notes & Correspondence
¢. Organizations c. References
d. Individuals d. Other
e. FOIA 9. DEIS
f. Internal a. DEIS
g. Proponent b. References

5. Proposed Action 10. FEIS
a. Mine Plan (including compilation) 11. Geospatial Analysis {GIS Data)
b. Supporting Documents 12. FOIA Exempt Documents
c. Detailed Designs 13. ROD (including BLM & ACOE)
d. References



ATTACHMENT 3

FIGURE

FIGURE 10 FROM THE

SITE WATER MANGEMENT UPDATE REPORT
(TETRA TECH, 2010C)






ATTACHMENT 4

FIGURE

FIGURE 52 FROM THE

RECLAMATION CONCEPT UPDATE REPORT
(TETRA TECH, 2010B)
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