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B. Outline of Topics to be Considered

in a Right-of-Way Agreement



MEMORANDUM State of Alaska

DEPARTMENT OF NATURAL RESOURCES - DIVISION OF LAND AND WATER MANAGEMENT
NORTHCENTRAL DISTRICT - 4420 AIRPORT WAY, FAIRBANKS, ALASKA 99707

T0: John Sims, Director date: December 20, 1983
Department of Commerce
Office of Minerals Development rie no:  Red Dog
Fairbanks

TELEPHONE No:  479-2243

This memorandum outlines topics that should be considered in c htof-
Way agreement for the Red Dog project. This information has jeen
reviewed by the Commissioner®s office; therefore, these topics cue
considered as a draft. This information will also need to be reviewed by
the Department of Law prior to meeting with NanaCominco.

We have been actively meeting with the Attorney General in Fairbanks and
hope to receive further policy guidance from him and the task force in
the near future.

In order to complete a Right-of-Way agreement it is necessary to determine
land ownership for the entire route. There may be a variety of land
owners along the proposed road (ie. National Park Service, Nana, Kivalina,
Native Allotments, or mining claims). This review is currently underway
and should be complete by late January 1984.

The RightofWay with Nana should include the following sections:

1. General discussion of grant

a. Purpose

b Definitions

C. Location

d Third parties interests.

2. Reciprocal agreements with Nana

3. Late comers® user agreements

4. Port and tideland use

5. Upland expansion for industrial pu’pose.

6. Availability of road use

a. Industrial
b. Public
C. Subsistence
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7. Alignment/realignment for engineering or environmental purposes

8. Mitigative measures
a. Environmental
b. Maintenance

9. Liability

10. Indemnification of State
11. Bonding
12. Insurance
13. Books/Accounting record access
14. Reservations
a. State
b. Nana

15. Compliance with Notice to Proceed and Stop Work
16. Forfei ture/Breaches
17. Termination Plans
Other Items:
Land Exchanges
Cost Reimbursement Schedules (if State financed)
Toll Charges
Nana has been advised, on December 20, 1983, that we are willing to

discuss the P/W with them. Don Argestinger will contact me to set up
a time.

cc: Jim Barnette
Tom Hawkins
Esther Wunnicke
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C. Commissioner’s Response to Cominco and
GCO Minerals Right-of-Way Applications



BILL SHEFFIELD, GOVERNOR

DEPARTMENT OF NATURAL RESOURCES

O
\IJDUItIJEEU'\,AALASKA 93811
OFFICE OF THE COMMISSIONER PHONE:  (907)465-2400

March 9, 1983

Mr. W. H. Tonking
Executive Vice President
GCO Minerals Company

P. 0. Bex 4258

Houston, TX 77210

Mr. H. M. Giegerich

President and General Manager
Cominco Alaska

5660 "B" Street

Anchorage, AK 99502

Dear Mr. Tonking:

The Department of Natural Resources has now received applica—
tions and supporting documentation for rights-of-way from

both Cominco Alaska and GCO Minerals Company to connect

mineral deposits in the Western Delong Mountains with tidewater.
We are pleased to see the significant effort that is underway
to develop these mineral resources with due regard for
engineering and environmental concerns. As the Department®s
involvement in this project gets underway, it is appropriate

to provide both companies with our position on several key
ISssues.

1. The State of Alaska will authorize the development
of a single transportation corridor. The route will be
public and available to multiple use by other future resource
developments in the region. As a public route, reciprocal
right-of-way agreements must be acquired wherever private or
corporate ownership 1S encountered.

i 2. Tideland (and associated upland) port development
will also be available to support multiple users such as oil

and gas, coal exploration, or support services development.
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3. Local concern.?/ particularly subsistence use must
be accommodated to thr maximum extent possible.

4. One EIS should be produced that considers all
potential options. To this end, the research data collected
by both companies should be available to all participating
agencies.

In consideration of these points and as an aid to the various
agencies that will participate in this project a unified

industry position is desirab} :. mince the primary objective

of both companies i1s to ship mineral commodities, and consolidation
of support facilities in. the coastal zone 1is required under

State law, you should strive to resolve any differences you

may have and mutually support a common right-of-way and port

site development.

The Department will be an active review agency during the
EIS process and will be prepared to provide the requested
permits and/or leases within six months of EIS adoption.

I am hopeful that these points provide better direction at
the outset of this project and I look forward to a successful
venture. We also will be available to meet with all involved
parties in Anchorage at your earliest convenience.

Sincerely,

Esther C. Wunnicke
Commissioner

cc: Commissioner Dan Casey, DOT/PF
Curt McVee, BLM
Bill Riley, EPA
Harris Saxon, Ely, Guess & Rudd
Jerry Brossia, NCDO
Tom Hawkins, DLWM
Don Argetsinger, NANA
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Appendix A: Project Description from Preliminary Draft
Enviromnmental Impact Statement

INTRODUCTION

Development of the Red Dog mining project would involve an open pit lead/
zinc mine located 131 km (82 mi) north of Kotzebue. The ore would be
crushed and the metallic sulfides coneentrgtcd in a mill near the mine site,
with the concentrates transported to the coast for- shipment to market. While
the deposit has not yet been fully defined by geologists, at least 77 million
Mg (85 million tons) of ore exist. The ore contains approximately 5.6 per-
cent lead, 17.1 percent zinc, 75 g/Mg (2.4 oz/ton) silver and measurable
levels of barite. The project has a potential life of at leiist 40 years under
expected production rates, with the possibility of extension if additional ore
is found. The mine would be developed in two phases. The "initial" phase
of production would extend five years and produce approximately 434,450
Mgl/yr (479,000 tons/yr) of combined concentrates (Table 11-1). The
"expanded" phase of production would extend from the sixth year of devel-
opment through the Ilife of the project. Approximately 683,878 Mglyr
(754,000 tons/yr) of combined concentrates would be produced during this

phase (Table 11-1).

The mine, tailings pond, mill, power plant, worker housing and water
reservoir would all be located within a 8,975 ha (22,176 ac) parcel of private
land in Red Dog Valley. The port site would also be on private land if
located at VABM 28, but on public land if located at Tugak Lagoon. The

transportation corridor would be almost totally on public land.

A-l



PROJECT COMPONENTS AND OPTIONS

In reviewing this document, it is important that the reader understand the
relationship among the terms "component", "option" and "alternative"”. The
project has several components, each one a necessary part of an entire
viable mining project (e.g., the mine, mill site, tailings pond*, transporta-
tion system, port site, etc.). For each component there may be one or more
options (e.g., a northern or a southern transportation corridor option). An
alternative is a combination of options (one for each component) that consti-

tutes an entire functioning project.

Table 11-1

CONCENTRATE PRODUCTION SCHEDULE

Daily Production

(Average Initial Production Rate Expanded Production Rate
Amount/Day) Mgl Tons Mgl Tons ~

Ore 2,721 3,00'J 5,079 5,600
Lead Concentrate 204 225 308 340
Zinc Concentrate 907 1,000 1,515 1,670
Barite Concentrate 127 140 127 140
Tailings* 1,678 1,850 2,766 3,050
Annual Production
Ore 958,700 1,057,000 1,779,534 1.962.000
Lead Concentrate 71,650 79.000 107,933 119 000
Zinc Concentrate 317,450 350.000 530,595 585,000
Barite Concentrate 45,350 50.000 45,350 50,000
Tailings 524,250 578.000 1,095,656 1.208.000

1 1 Mg (megagram) = 1.102 tons
1 ton = 0.907 Mg

Source: Cominco Alaska, Inc.

* Defined in Glossary.



The EIS scoping process initially identified at least two, and often several,
options for each component. The process by which this large number of
options was screened to reduce the number to a manageable level, and the
ultimate project alternatives were selected, is described in detail in Chapter
[11. The following description of each project component, therefore, ad-
dresses only those component options which were ultimately retained and

are specifically addressed in at least one of the three action alternatives.

Mine

The Red Dog deposit is located on a side hill on the main fork of Red Dog
Creek. The immediate topography generally consists cf rolling hills with
wide valleys. The zone of mining irfluence would impact the main stem of
Red Dog Creek (Fig. 11-1).

The outcropping ore body and its geological configuration dictate that a con-
ventional underground mine would not be feasible. Open pit mining would
require overburden (waste rock) removal from the surface of the ore body,
followed by drilling and blasting of the ore in benches within an open pit.
Overburden material not suitable for mill processing would be stockpiled near

the tailings pond.

The mine pit would be developed in two stages: prep oduction followed by
production mining. During preproduction, overburden would be removed
from the pit, and access roads, pit ramps and the initial benches woi/'d be
established. Unmineralized waste would be used for road and tailings dam
construction. Mineralized waste would be stockpiled in a catchment area
above the tailings pond. During preproduction, it is estimated that a total

of 1,242,000 Mg (1,365,000 tons) of material would be removed.

Ore production rates are an important economic factor and are normally
based on the extent of services and the estimated quantities of concentrates
that would be accepted in the markets. Initial production mining would in-
volve the annual extraction of 958,700 Mg (1,057,000 tons) of ore. On an
initial operating basis, an average of 2,721 Mg (3,000 tons} of ore would be
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sent each day to the concentrator (mill) for upgrading (Table 11-1). Drilled
and blasted ore would be loaded into mine type trucks using front-end
loaders. The mine trucks would transport the ore to a crushing facility
adjacent to the mill. The same loaders and trucks would be used to trans-

port low grade ore and waste materials to stockpiles at the tailings pond.

The open pit would be designed to optimize ore recovery with due considera-
tion given to protection of the Red Dog Creek watershed adjacent to the pit
area (Fig. 11-2). Pit slopes would he designed at 35 degrees and would be
confirmed by rock mechanics design. Benches would be 7.6 m (25 ft) high
and access ramps 18.3 m 60 ft) wide at an eight percent grade. The initial
pit would be approximai y 244 m (800 ft) in diameter and would contain
seven benches down to the 297 m (975 ft) elevation. The final pit could be
853 m x 305 m (2,800 ft x i,000 ft) in area and contain up to 28 benches to
the 152 m (500 ft) elevation.

A diversion ditch would be constructed between Red Dog Creek and the open
pit to collect runoff from the mine area. The ditch would initially intercept
runoff from an approximate area of 0.65 krn2 (0.25 mi2). The depth of the
ditch would be sufficient to ensure that it would collect most of the ore zone
runoff from the south side of the creek. |If significant subsurface inflow
from the creek occurred, a seepage cutoff wall would be added where neces-

sary to block this inflow.

The drainage ditch would also collect surface erosion sediment originating
from the open pit and the associated ore haul road to the mill. A pump
station would route runoff from the open pit to the tailings pond. The
ditch, collection sump and pump to the tailings pond would be sized for a
10-year recurrence 24-hour storm event. Adequate capacity would be
allowed for winter icings and snow accumulation. The ditch would be
cleaned of ice and erosion debris, if necessary, in late winter or spring to

retain capacity for spring breakup and summer storm runoff.
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Tailings Pond

The location of the South Fork tailings pond in Red Dog Valley is shown on
Figure 11-1. A detailed diagram of the approximately 237 ha (585 ac) tail-
ings pond facility is shown on Figure 11-3. The tailings pond dam would be
in the form of an impervious earth-filled structure with a spillway designed
to maintain structural competency in the event of an overflow. The earth-
filled dam would be constructed in stages. Prior to full production, the dam
would be constructed to contain five years of production tailings. The dam
would then be raised to its final elevation in stages which may take 15 years
to complete. The top of the dam would be used as a road to haul ore from

the pit to the mill complex.

Thickened tailings slum®' from the mill concentrating process would contain
about 60 percent solids Dy weight, with the liquid portion consisting of ex-
cess process water, dissolved minerals and residual reagents. The slurry
would flow by gravity from the mill into the tailings pond. An internal
process using a thickener would be used to return water directly to the mill
process circuit as a step inminimizing process water loss. Itis estimated
that approximately 64 percent of mill process water could be recirculated
directly in the mill in this way. Additional mill process water would be
recycled from the tailings pond (25 percent) or from the freshwater source
(112 percent). These recycle estimates are based upon water balance flow-
sheet data (Cominco Engineering Services, Ltd., 1983). Tailings in the form

of a sand slurry would be deposited behind the dam.

Red Dog Creek tributaries with known nt. } content of toxic concentrations
would continue to drain into the tailings pond for treatment, as would pre-
cipitation-related runoff. Diversion structures and ditches would be built to
control or prevent excess surface drainage of uncontaminated water into the
tailings pond. The surface water would be routed into the Bons Creek
drainage, thus reducing theamount of wateraccumulating in the tailings
pond. Chemical treatment and metals removal of tailings pond water would
take place in a treatment plant prior to discharge to the presently minerals-

contaminated Red Dog Creek. A seepage contingency dam would be con-
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strjcted downstream of the main tailings pond dam to collect any seepage

and return it to the tailings pond.
Mill

Proximity to th.z mine and tailings pond were determining factors in mill loca-
tion. The proposed mill site would be on a small hill of bedrock outcrop
located opposite the ore body on the northwest side of the South Fork tail-
ings pond (Fig. 11-1). This site would be located within the pond catchment
area so that tailings slurry c-uld flow by gravity from the concentrator com-
plex to the tailings pond. .e addition, worker housing facilities would be
located within a reasonable distance of the mill site so that waste heat pro-
duced in the power generation process could be used to heat the accommoda-

tions.

The propofed mill complex is shownon Figure 11-4. The approximately 14
ha (35 ac) complex would include a water treatment plant, a diesel-based
power plant, fuel storage and distribution facilities, and a vehicle mainten-
ance/warehouse structure in addition to facilities integral to the milling

process.

The project would use a selective flotation milling process to concentrate
valuable minerals. The flotation process would consist of three major steps:
size reduction, selective mineral concentration and moisture reduction of the
concentrates. During the milling process, lead, zinc and barite minerals
would be separated and concentrated, while the residual tailings slurry con-
taining waste rock would be directed to the tailings pond. Silver complexes
with the lead and zinc concentrates in the milling process, and would be

separated out later during smeltino

After grinding, the ore would be suspended in a water slurry and trans-
ported to flotation cells (tanks) where the valuable minerals would be sepa-
rated from waste materials in a froth flotation process. In this process,
valuable minerals adhere to air bubbles that rise to the surface of the tanks

and are removed. To make the process work efficiently, it is necessary to
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add air and various reagents. The reagents either aid flotation of vaiuable
components or suppress flotation of waste material. This allows the bubbling
ar.d frothing action to float different ore minerals selectively so that metal
concentrates can be produced. The ore minerals would be separated as
sulfide concentrates of lead and zinc, with barite recovered in the last stage
of the process as barium sulfate. Waste would include silicate minerals and

small concentrations of sulfides.

Following separation of the ore minerals from waste rock, dewatering of the
concentrates would take place using lead and zinc thickeners, followed by
filtration and thermal drying. Wherever possible, waste heat from the diesel-

based power generation would be used for drying the concentrates.

No reduction of sulfides to base metals or other changes in the chemical
composition of ore minerals would take place in the concentrator or at the
project site. The upgraded lead and zinc concentrates (which would also
contain silver) would be shipped to smelters outside of Alaska for processing
to refined metals. Barite concentrate would be dried and bagged locally for

possible use in formulating oil well drilling mud.

The mil; ..uuij oe a major consumer of water and, as such, recirculation of
process water would be used to the fullest extent possible. In addition to
concentrate thickeners, a tailings thickener would be used to recycle water,
thus decreasing the volume of tailings slurry produced. This would de-
crease the amount of water that would have to be treated, and would reduce

annual water demand by approximately 49 million 2 (13 million gal).

Reagents are an integral part of mill operation and sufficient quantities for a
year's operation would be stored at the mill site. Reagents to be used for
the Red Dog project are shown in Table 11-:2. These materials would be

supplied in annual shipments and stored in a secure area at the port site.

The zinc (ZnS04) and copper (CuS04) sulfates used as conditioners in flota-
tion would be handled in polylined and sealed palletized cartons of approxi-
mately 0.9 Mg (1 ton) capacity. These materials could br .umpatibly stored

together and their toxic environmental hazards are weli known.



Table 11-2

RED DOG CONCENTRATOR REAGENTS

Initial Production Expanded Production

Mqglyr tons/yr Mqlyr tons/yr
Zinc sulfate (ZnS04) 480 529 1,401 1,544
Copper sulfate (CuS04) 480 529 2,505 2,761
Sodium cyanide (NaCn) 96 106 299 330
Methylisobuty; carbinol (MIBC) 48 53 199 220
Sodium isopropyl xanthate 480 529 1,766 1,947
Sodium cetylsulfonate (EC-111) 72 79 148 163
Sulfuric acid (H2S04) 959 1,057 3,002 3,309
Hydrated lime [Ca(OH)2]* 2,396 2,642 9,018 9,941
Polyacrylamide flocculant* 5 6 5 6

(Percol 730)

* Note: Part of the lime and all of the flocculant supply would be used in

the wastewater treatment process.

Sodium cyanide (NaCn) is a toxic reagent and must, at all times, be stored
and handled in isolation from other chemicals, particularly those which are
acidic in nature, including the sulfate salts. This material would be shipped
in 102 kg (225 Ib) sealed drums on pallets. The reagent is essential to the

metallurgical process as a depressant of iron minerals.

Methylisobutyl carbinol (MIBC) is an aliphatic liquid alcohol >vhich has only a

moderate solubility in water. It is moderately toxic to aquatic life and com-
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parable in this respect to most intermediate molecular weight liquid alcohols.
This chemical would be shipped in 181 kg (400 Ib) steel drums and could be

safely stored with the other chemicals.

Sodium isopropyl xanthate is an essential sulfide mineral collector in the
flotation process, and is very toxic in the environment. It would be shipped
in approximately 0.9 Mg (1 ton) sealed, palletized containers which prefer-
ably would be stored apart from acidic materials. A potential problem with
xanthate is that it may deteriorate from prolonged contact with moisture and

then would require disposal as it would be unusable as a reagent.

Sodium cetylsulfonate (EC-Ill) is a paste-like surface active agent used for
barite flotation that has only a moderate solubility in water. It is essen-
tially non-toxic and has been approved for use in food applications. This
material would be shipped in 181 kg (400 Ib) steel drums on pallets and

would be compatible with all other reagents.

Sulfuric acid (H2S04) is a hazard to aquatic life by virtue of pH reduction
effects. Because of its liquid nature, spills would be difficult to contain and
the chemical could have long lasting impacts on vegetation recovery unless
lime were applied as a neutralizing agent. Sulfuric acid would be stored at
the port in an isolated, borm-protected bulk tank and hauled to the mine in

acid standard tank trailers of 24,227 1 (6,400 gal) capacity.

Lime would be used as a pH modifier in the mill flotation process and in the
wastewater treatment plar.c. It is only toxic in concentrations which result
in high alkalinity and would be relatively safe to manage in the hydrated
form. It would be shipped and stored in heavy-wall plastic bags of about
1.8 Mg (2 tons) capacity. There would be no constraints on its storage with

other reagents.

Polyacrylamide flocculant (Pe<'col 730) is a slowly water soluble, high molec-
ular weight, acrylamide-based polymer that would be used as a solids set-
tling aid in the wastewater treatment plant. This material is relatively non-

toxic. It would be shipped in 23 kg (50 Ib) sacks on pallets and must be

A13



protected from temperature extremes in storage or its effectiveness might

deteriorate.

The mill would produce lead, zir.c and barite concentrates. Lead and zinc
concentrates would be shipped to the port site in covered gondola-type

trailers while barite would be moved in sealed containers on flat bed units.

The mill would operate on a continuous, round-the-clock basis for an esti-
mated 350 days per year. Initial and final mill production rates are shown
in Table 11-1. Concentrates would be transported from the mill site to the
main storage terminal at the port site in truck/trailer units. Approximately
nine to 12 daily truck trips to the seaport would be required to handle the
esvijiated daily production rate. c¢? weeks' production of concentrates could
be stored at the mill to allow for transportation delays during periods of bad
weather, when the roads were unsafe for travel, or if transportation activ-
ities were temporarily suspended to protect subsistence activities or animal

migrations.

Worker Housing

A campsite or hotel-style facility would be constructed a reasonable distance
from the mill site complex. The actual location of the accommodations would
be more specifically defined during the detailed design stage of the project
in accordance with Mining Safety and Health Administration (MSHA) regula-

tions that mandate specific criteria for worker safety and comfort.

Approximately 225 to 250 full-time employees would comprise the project site
workforce at any aiven time. Workers would be scheduled on a rotation of
approximately two weeks on and two weeks off so the total project workforce

would be twice that figure. The projected mine/mill workforce breakdown

would be as follows:

Miners/Mii.l Operators 50 percent
Mechanics/Electricians 15 percent
Support 15 percent
Supervisory/Management 20 percent
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Water Supply

The mill would be a major consumer of water so a guaranteed year-round
water source would be essential to the project. Wells would not be feasible
since the permanently frozen ground prohibits free-flowing water aquifers.
An approximately 25 ha (63 ac) water storage reservoir located on Bons
Creek at the south end of Red Dog Valley would serve as the water supply
(Fig. 11-5). A rock-filled dan, would be constructed on bedrock foundation
near the existing airstrip, and a pipeline would foliow the existing road
system to the mill site. The reservoir would also serve as a domestic water
supply. It would have a capacity of 1,462 dam3 (1,185 ac-ft) of water to
meet an expected total daily consumption rate of 1,136 £/min (300 gal/min)

for all the mine area facilities.
Power Generation

For the concentration of minerals to take place, a large amount of power
would be expended in grinding to achieve a fineness which allows adequate
liberation of lead sulfide, zinc sulfide and barite particles from waste par-
ticles. On an average basis, electric power at a rate of 19.3 Kwh/Mg (17.5
kWh/ton) of mill feed would be required for the grinding process. In order
to meet this and other support facility demands, a dedicated power plant
would be necessary The Red Dog project would consume approximately 10.2
MW, and an 18 MW diesel-based power plant would be installed to allow for

down time of some generators.

It was desirable to minimize both the loss of waste heat and air pollutant
discharge by designing a system whereby waste heat would be used for
concentrate drying, with the dryer exhaust treated in a scrubber or other
type of pollutant cor rol device. Diesel fuel storage and distribution facil-
ities would be provided at the mill site. "uel storage units (capacity of
4,800 bbls) would periodically be replenisheu from the main fuel depot at the

coast by tanker trucks or by ore trucks specially fitted with tanker units.
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Transportation Corridor

A transportation corridor would link the Red Dog Vailey mine facilities with
the Chukchi Sea coast. Two corridor options are included in the alterna-
tives: a northern and a southern corridor (Fig. 11-6). For the first
11.8 km (7.4 mi) the two corridors follow a common alignment. At a point
near Dudd Creek, the northern corridor swings westward across the Wulik,
Kivalina and Asikpak River drainages to a port site near Tugak Lagoon
24 km (15 mi) northwest of Kivalina. At Dudd Creek the southern corridor
continues southwest along the flanks of the Mulgrave Hills to a port site
near VABM 28, approximately 25.6 km (16 mi) southeast of Kivalina. The
topography of both corridors would be gentle enough to handle railroad
grades. Both corridors have therefore been laid out to accommodate a rail-

road at some future time.

Northern Corridor

The northern transportation corridor would be approximately 117.0 km
(73.1 mi) long and would require the construction of six major (greater than
30.5 m [100 ft]) multiple-span bridges, seven minor bridges and approxi-
mately 300 culverts. The route would traverse the main stems of lkalukrok
Creek, and the Kivalina, Wulik and Asikpak Rivers (Fig. 11-6). It would

cross approximately 12 streams which contain fish.

Southern Corridor

The southern transportation corridor would be 39.9 km (56.2 mi) long and
would require the construction of one major bridge, four minor bridges and
approximately 182 culverts. The corridor would cross tributaries of the
Wulik, Noatak and Omikviorok Rivers near their headwaters, and would
generally .stay at a higher elevation than the northern corridor until its
terminus at the VABM 28 port site (Fig. 11-6). It would cross approximately

11 streams which contain fish.
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Road Transportation System

The road haulage system would be comprised of a gravel surfaced road and
double truck/trailer haulage units similar to normal highway vehicles, but
over-sized. The roadbed or subbase would be composed o» granular fill
2.0 m (6.5 ft) thick to prevent degradation of permafrost. The majority of
the fill needed for construction would come from quarry sources as few gra-

vel sources have been located along the corridors.

The top surface of the road would be 9 m (30 ft) in width as shown in Fig-
ure 11-5. Turnouts and passing places would be provided along the route.
Curvature and grade would generally be limited to 10 degrees and three
percent, respectively, to permit eventual construction of a railroad. Bridge
structures and culverts would be designed to accommodate year-round con-
centrate haulage by combined truck/trailer units. A truck and a trailer
would weigh approximately 103 Mg (114 ton) and 90 Mg (108 ton), respec-
tively, or 201 Mg (222 tons) for one combined truck and trailer unit. Nine
to 12 daily truck/trailer round trips to carry concentrates to the port site
would be required for the first five years at initial production rates. Fol-
lowing proposed expansion of production after t.ve years, daily trips would

average between 16 and 20.

Inbound freight would likely be containerized, though some specialized
trailers such as tanker units (to haul fuel oil to the mill site) would be
required. Periodic maintenance of the roadway would be necessary, thus

requiring a full complement of road maintenance and repair equipment.

Port Site

Though operations at the mine would continue year-round, activity at the
deep-draft port site would be limited to the receipt of supplies and fuel
during the summer sealift, and the shipment of concentrates from late June
until early October. Climatic constraints on shipping activities thus require
that adequate storage facilities for concentrates, fuel and other supplies

exist at the port site. Using an all-weather road, it is estimated that eight
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and a half months of concentrate storage capacity would be required at the

port site.

Schematics of the approximately 20 ha (50 ac) proposed port site facilit

are shown on Figures 11-7 and 11-8. Depending upon the type of transfer
facility (described below), fuel would be stored either onboard the "offshor &
island” or in tanks on land at the port site. In either case, a year's supply
would be kept there to serve as ‘'(be main ftiel depot for the project. Fuel
would be periodically hauled to the mine site as required. A short cause-
way/dock structure would be required to receive incoming freight and sup-

plies, and for transfer of the concentrates for shipment.

Only emergency and temporary ship loading crews would be housed at the
port site. A small accommodation complex would be provided to support
activities during the summer shipping season. Domestic sewage wculd be
collected and treated using a package treatment facility before discharge into
the sea. A small diesel-based 1.5 MW power plant would be required to
operate conveyor equipment and life support facilities. In addition to the
facilities located immediately at the coast, the main concentrate storage build-
ing would be located approximately 4.0 km (2.5 mi) inland, adjacent to the
transportation corridor. This structure would be constructed on an exca-
vated borrow site* to minimize habitat destruction, and to take advantage of

foundation materials and protection from the wind.

Transfer Facility

Two methods to transfer concentrates from the port site storage facility to
ocean going vessels are included in the alternatives: a short causeway/
lightering* transfer system and a short causeway/offshore island transfer
system. Both systems would use a 122 m (400 ft) causeway/dock structure
as an interface between the shore and the concentrate loading vessels or
offshore island. The causeway/dock structure would extend to the 4.6 m

(15 ft) water det- ;i. Concentrates would be transferred by conveyor belt

* Defined in Glossary.
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from a storage building, along the causeway, to a barge loader structure

mounted on the dock face.

The causeway structure would be constructed of sheet pilings with solid
earth fill (Fig. 11-7). It would be suitably capped and faced to allow lighter*
barges to tie up at its seaward face. Dfoending on the transfer facility
option selected, lighter barges ranging from 907 to 4,535 Mg (1,000 to 5,000

tons) would be used.

Short Causeway/Lightering System

This transfer method would use two 4,535 Mg (5,000 ton) lighters and two
support tugs to transfer concentrates from the dock directly to the side of a
moored ocean going bulk-handling ship. The ocean going vessel would load
concentrates with clam shell cranes, though rough sea conditions might make
this transfer method unreliable. Winter shelter for the two large-capacity
lighters and their tugs would be provided in a coastal lagoon located adja-

cent to the port facilities.

Short Causeway/Offshore Island

This transfer method would- use a 226,750 Mg (250,000 ton) surplus oil
tanker with an ice-strengthened hull which would be ballasted to the bottom
perpendicular to shore (Fig. 11-8). The landward end of the tanker would
be in approximately 7.6 to 8.5 m (25 to 28 ft) of water and the seaward end
in 10.6 to 12.1 m (35 to 40 ft) of water. Depending upon the port site
selected, the landward end of the tanker would be approximately 1,213 m
(4,000 ft) from shore. This 305 m (1,000 ft) tanker "island™ would serve as
an offshore dock for the smaller, ocean going bulk carriers. The tanker
would be large enough to accommodate storage of concentrates, fuel and
supplies. Onboard concentrate storage capacity would be sufficient to load

three to five ocean going bulk carriers.

* Defined in Glossary.
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The bow of the ship would be modified to accommodate a 907 Mg (1,000 ton),
self-unloading lighter which would discharge directly by conveyor belt into
the ship (Fig. 11-8). Only one self-propelled lighter wsuld be needed to
transport concentrates because of the storage capacity onboard the tanker.
Shelter for the single, smaller lighter could bs> provided in the lee of the
tanker if necessary during bad weather. Winter shelter would be provided
in a coastal lagoon adjacent to the port site. |If ice conditions were suitable,
winter transfer of concentrates to the tanker island might be accomplished

by trucks driver, directly over the ice.

Transfer of concentrates from the ballasted tanker to bulk carriers would be
accomplished using moveable conveyors between ships which would be loaded
from storage by a clam shell bucket. Similar to the shore-based system,
conveyors would be covered, and the end of the loader would be fitted with
a telescoping spout or "elephant's trunk™,, to direct the concentrate into the
receiving ship's hold below deck Ilevel. Conveyor return belts would be
brushed in an enclosure to prevent losses to the sea. Sealed barite con-

tainers would be loaded by crane.

Fuel Storage

Location of the major fuel storage depot for the project would depend upon
the transfer facility selected. For the short causewayl/iightering option a
full year's supply of fuel for the project, as well as fuel to meet the annual
needs of the region's villages, would be stored in tanks on land at the port
site. The fuel would be lightered to the dock from ships moored offshore.
Storage capacity would be approximately 214,000 bbls with about 56 percent
of tnat (120,000 bbls) being for the project. Fuel would he hauled to the
mine area facilities by tanker truck as needed durinu the year. It would be
distributed to the villages from the port site using the same smaller barges

as used presently by local barge services to navigate the rivers.
For the offshore island option, the same amount of fuel would be transferred

directly into the ballasted tanker and stored in tanks aboard the ship. It

would be moved to shore year-round through a buried 10 to 15 cm (4 to
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6 in) pipeline designed to withstand wave and ice forces and scour in the
surf zone. The pipeline would be pressure tested for leaks prior to fuel
transfers. Fuel would be stored at the port site to a capacity of approxi-
mately 2,000 bbls. It would then be transported to the mine area facilities
by tanker truck as needed. Regional village fuel wculd be distributed by
barges directly from the tankers.

DEVELOPMENT SCHEDULE

As is tt : case with any endeavor in the Arctic, the critical factor affecting
the de- /jlopment schedule is the Ilimited shipping season (generally July
throug'. September). Within these confines and assuming a project start up
date of January 1785, key periods in the development schedule are discussed

below.

Construction equipment for road building activities would be landed at the
port site during the summer of 1985. This equipment would be idled until
freeze-up occurred prior to moving inland to the first borrow isite. From
January to July of 1986, a road would be built inland from the first borrow

site, as well as back to the port site.

The first major construction sealift of equipment and materials would be made
in the 1986 shipping season. The equipment for constructing the main road,
as well as the mining equipment, would be brought in at that time. A 100-
person barge-mounted camp would be located in a lagoon at the port site tj
support construction activity during the same sealift. A small 20-person

"fly-in" construction camp would be set up at the Red Dog mine site.

In January of 1987 the main road would be comoleted from the port site to
Red Dog Valley. Construction equipment to prepare the mill site, .<s wef as
mining equipment to begin development work, would then be moved to the
site. Additional camp facilities (for 50 people) would also be moved over the
road to the Red Dog site at that time. Mine development would continue

through 1987 to the time of production mining start-up in eerly 1988. Suit-
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able mine waste would be used to construct the tailings pond dam during
this period. Yc the extent that schedule constraints would allow, initial
mine work would be carried out by permanent crews so that fully trained

personnel would be available by the commencement of full operation.

A permanent dockface (in 3 m (10 ft] of water) and short causeway would be
constructed prior to the 1987 sealift. This facility would be used to offload
ore concentrator and worker housing modules, as well as other mine equip-
ment. During the 1987 sealift the worker housing modules would be the first
to be moved to the mine site. These living quarters would be commissioned
as quickly as possible for use by construction crews, and later by operating
personnel during the project start-up period. In this manner, the additional

expense of a larger construction camp would be avoided.

During the summer and early fall of 1987, the concentrate storage b'lilding
and other port site facilities would be constructed. If the offshore island
transfer facility were approved, the modified tanker would be towed to the

site and ballasted to the bottom during the 1987 shipping v.sscr

During the period September to December 1987, the concentrator complex
modules at the mine site would be joined and services installed. The facil-
ities would be ready for commissioning (start-up) in December. Once com-
missioned, operations would commence n February 1988. Construction activ-
ities would be completed prior to the 1988 sealift. Construction surplus and

equipment would be shipped out at that time.

The first movements of concentrates to market would probably be during the
1988 shipping season, though this would depend on project financing and the

status of world-wide lead and zinc markets.
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Appendix B: Red Dog Fact Sheet
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13.0  PRCOUCTION SCHEDULE

Years "fryFEED TOF?BF— @rﬁﬁrﬁf ~"H In TONSp(RaI TQ\%%» Il
o0 S IO 8 B REAR AR A

14,0 WCRK SCHEDULES — COPERATIONS
a) All employees:
— T 0ays per week
b) Mine
— 10 hours per shift, 2 shifts per day, 700 shifts/year
¢) Concentrator;

— 12 hours per shift, 2 shifts per day, 700 shifts/year
d) Power Plant;

— 12 hours per shift, 2 shifts per day, 730 shifts/year
e) Seaport;

i?hours per shlt 2 shifts per day, 240 shifts/year

urs ?erltlsonlt 1 shift par day, 60 shifts/year

15.0 MNE FACILITIES

LFengEh |dth I-}e|g ¥vtn t Péqn Area

Primary Crusher Module 66 32 62 600
16.0  CONCENTRATCR
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s B 51 W M
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20.0 POWER SYSTEM (continued)
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de s/ n|
— total (1

Wtage

ACCOVMCDATIONS
Modlules
iving (4 modules)
eIvICes

TOTAL
Facilities

I

]

Hed

e FOO

i

gm ing Services

Acco odations

Ej”a%?si;::'zg

SIn
INin I

|n|str

T

n eﬁ)oms A Sauna

1SSd
0 n €S Y

og1 %smlcatlons
anltorsl ?koons
TOTAL AREA

i

T

[

|

7100

ey

i3

oms ites), 8 two-roomed suites

Qe% high

SQ, ET.

145,460

A-35



22,0 LAVP TRANSPCRTATON
) mute from mine to \VABM 28 through Cape Krusenstern National
K ce 5

iles
eva IOn é e
evat |on

as:ﬂ 9987 il Intervals
b) Concentrate Haulage Trucks
Years 1 to 5 — 4 - 700, HP tractors each with 2 $ld«-dunp or end
Traiﬂyrs each with a 36 cu.yd. capacity.
Years 6+ — 6 units at per above.

23.0 PORT
a) Shallow Water Dock

Sl S e o

b) Deepwater Dock

(1) Shi baII sted l% aped 1 251 Wwater degth with storage
capacity or éecgg ons 0 concen [

(L N Lo cen rae
SQ[OQI}agle%for 46'8 8'x8'x20" containers
(11) 1000 ton self-propelled lighter barge — sunnier operation
¢) Shore Facilities
(1) Truck dup pad and barge loading facility.

(11) Fau(lzpl‘\ugc acid storage tanx (155,000 US6) and truck loading

(111) Fuel transfer tank (50,000 US6) and truck loading facility.
(1v)  Accommodations for 20 - left over construction camp.
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23.0  PCRT (continued)
¢c) Shore Facilities
(v) Small 250 kw power plant,
(v1) Small storage building: 40% x 40*,

d) Facilities at Mile 2.5

] 1 h
tonrsarg %rggﬁ%%trgg and 9214% 960 8t%ns |0qh 2|tr?c %toorgger?tsrgtgo

(11) Small 250 KV plant.
24,0 WATRR SYSTEM

Fresh Water Consumption » Process — Avg. * 3 ,
(
+ Domestic — g\zgi ’,
. 2 s¢

2 A

Recycled Water Consuaptfon = 2,645,280 3D
Fresh Water Supply onrngrgelérgzaeservmr 72 |
v%nazoughwyee'%r Bt
e
* Eam height
re t Iength gggrwm storage
ora a0
: F% v i
sﬁ)r a%e dev. - 845 ft.

Fresh Water Facility Specs.
0 Floating raft - 16 ft. x 9 ft.

Pumpf &épe Zeoré{ﬁ%h;ﬁ;gh%el standby
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24.0 WATER SYSTEM (continued)

25.0

Fresh Water Facility Specs, (continued)

v Pipeline: Eeer}n%ﬁal - quog Bsny polyothelene (5CLAIR)
lameter .~ —10"1n. 10 main storage tank
eat {acmg ~

Pnéﬁ styrofoam

nsulation
Fresh Water Tank
I%/ea%?onn' ameter  — 0?9 t
0 Ve OO Zi@oﬁoo 5
TAILING SYSTEM

¢ Solids \olume

Tallin** — from r0cess 1o thickgner 2,
— from ﬂnc eﬂer to pon ,
— recycle *thickener overflow 1,905,

Tailing Emberkrent:

 H S,
° FIIF Volume cu erobm(Zmllllon

Tailing Impoundments 0 950 EIev.

b (e R0
Tailing Thickener — 125 ft. dla.
Tailing Facility Specs.

° Taliling line: Eat%etnal ?5% Ft
lamet nches
(Rl Rl sy

(SCL*IR series 80)

RD05/b
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IX.C. Appendix C: Project Permitting Time-Line
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Appendix D: Permit Flow Chart

RED DOG PERMIT PROCESS
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Appendix E: Base Metal Markets (Cu, Pb, Zn): Alaskan Opportunities
(Paper by Gordon H. Laurie, Cominco, Ltd.)

Presented at:

Alaska Miners Association

Eighth Annual Convention

"Alaskan Minerals for Pacific Rim Markets"
October 19-22, 1983
Anchorage, Alaska
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Cominco Ltd./Suite 1500-120 Adelaide St. West/Toronto, Ontario M5H 1T1/Canada/Tel. £416) D69-1850

BASE METAL MARKETS (Cu, Pb, Zn),
:ALASKAN OPPORTUNITIES
(Long Abstract)

Metals Market Research By: G.H. Laurie/Cominco Ltd.

Alaska appears to be on the verg+ of becoming one of the w IdIs
important mineral suppliers. In the case of base metals, Luminco’s
Red Dog discovery is already recognized as being a very major future
zinc and lead producer. Geologists have high expectations for other
discoveries of commercially viable copper, lead, and zinc mines. The
guestion addressed in this paper is how do these Alaskan opportunities
match the world"s future needs for copper, lead, and zinc.

Examination of the historical demand in the Western World for these

three base metals brings us to the conclusion that all are in a state

of maturity with saturation of use occurring in the developed nations.
Growth ”*n cons, otion will more and more depend upon the increases in

the livxng standards of the newly industrializing countries. Fortunately
for the Alaskan resources, the economies in the Pacific Rim have shown
substantial growth. Long-term prospects in this area of the world look
promising.

Copper consumption in the Western World grew at a rate of about 47% per
year from 1960 to the energy disruption of the mid 1970°s. We expect
that the resumption of demand growth will be in the order of 1%% once
the economies of the world recover but that this will mean the 1979
consumptior peak will not be regained until the mid 1980°s. After the
mid 1980%s, we expect increasing Western World consumption and mine
exhaustion to create a demand of over 150,000 tonnes/year of new mine
production. Copper prices have weakened since 1979/80 and we, along
with most forecasters, have revised our long-term expectations. World—
wide distribution of copper concentrates will be influenced as some of
the LDC’s establish smelter/refinery facilities and consume their domestic
mine production.

Lead consumption in the Western World grew at about 3h% per year from
1960 to 1973 but is expected to show a resumed growth of only about 1%
in the future. The peak consumption of A_.2 million tonnes in 1979 1is
not expected to be reached again until near the end of this decade. Mine
production of lead has continued at approximately 2.5 million tonnes
since 1973 whereas lead metal from secondary sources increased from near
1.0 million tonnes in 1973 to close to 1,9 million tonnes in 1979 and
since then has dropped back to approximately 1.5 million tonnes during
the current recession. It is difficult to predict the need for new lead
mine production due to the uncertainties of secondary lead. However, it
is safe to say that without the introduction of any new significant
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end-uses for lead tne mines which are brought into production to
satisfy zinc and silver requirements will provide enough new lead
as a co-or by-product to satisfy needs. In this regard, the Red
Dog property, which has a zinc to lead ratio of 3% to 1, better
matches the expected new mine zinc and lead needs than higher ratio
lead properties.

Zinc consumption in the Western World grew at approximately 4.8% per
year from 1960 to 1973 where it peaked at about 4.8 million tonnes.
With economic recovery, a growth rate of near 2% per year should see
the 73 and 79 peaks in consumption re-established in the mid to .late
1980"s starting from the current level of near 4.2 million tonnes.
Future new mine demand, to satisfy consumption growth and mine exhaustions,
is estimated to be somewhat less than 150,000 tonnes pe?: year after
about 1985. Zinc prices have weakened since the 1973/74 bullish period
and the 1979/80 highs but, with expected reasonable balance between
demand and supply, longer term strengthening is expected. World-wide
demand for concentrates should result in the need for future supplies
from Alaska.

October 7, 1983
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BASE METAL MARKETS (Cu, Pb, Zn)

: Alaskan Opportunity

By: G.H. Laurie/Cominco Ltd.

Market Overview

The world shall continue to need base metals and from

our analysis there is an opportunity for Alaska to become
an important supplier of copper, lead and zinc concentrates.
Markets for these naterials will depend upon the overall
growth of the world"s economy, the specific

requirements for capital and consumer goods, nd the

availability of competitive concentrate supplies.

SI ides Metals consumption growth has often been related to
e OECD 1Pl various industrial production indexes rather than to
2. o Growth in IP & Major overall GNP-type of economic growth measurements:12 ‘3. As

Metal Consumption
3. * yetal Prices & Ind. Bus. our western world"s growth has progressed an increasing

Cycle proportion of the GNP has been from the service

sectors with corresponding less growth from the basic

mg:iéd IHERS;Iiiz industrial sectors. Therefore, as our industrial
taken from "Metals
Analysis and Outlook"
published by Metals

& Minerals Publication
Ltd.

societies have matured the rate of new capital
investment for plants has tended to decline.
Furthermore, various measures show a declining
relationship between metals consumption and overall
industrial production as substitute materials are
used and as end uses make more efficient use of the
materials of construction. Another factor which
negatively affects the need for mined metal is the

increased recycling of scrap. This movement towards
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more secondary metal has been supported by both the
conservation and environmental priorities of the last

number of years.

Offsetting the above trend to a state of maturity for the
basic industries in the developed nations of the world,
is the exciting prospects for the emerging developing
nations4. Many of these are the markets that can be

ST ide served by suppliers adjacent to the Pacific. 1 recently

4. =Zinc Consumption reviewed economic growth forecasts made by a major USA

by Region research group. Theirdata pointed out the following

differences for theperiod up until year2000.

Area GNP Growth
Western Europe 2.3%
Eastern Europe 2.3%
North America 2.3%
Latin America 4_3%
Africa 4_2%
Asia and Far East 3.9%
Total World 3.0%

Other forecasts will be different depending on the
respective views of economic opportunities or

problems. However, 1 don"t know of one forecast that
doesn"t indicate the maturing of the current industrial
countries with lower basic materials consumption
growth rates and considerably higher rates for the

newly developing countries - despite their balance of
A48



Demand on the Mines

Co&npSo) + Closures = Total

Cu 100 60 160
Pb nil 10/15 10/15
Zn 60 70 130

5. e Cost-curve

payments and other economic problems.

Our company, like most in the mining business, assesses
the current concentrate supply and also makes judgements
on future supply requirements due to consumption

growth and mine exhaustions/v This expected demand on the
mines will be met by some expansions and by new mines.
The main interest in this meeting is obviously what

new mines can be found and opened in Alaska. Cominco

has one we feel will be economically viable, other
companies are equally optomistic and still others are

no doubt going to find suitable economic deposits.

A major consideration we have iIn assessing our
opportunities 1is where do we believe our potential mine
i> on an estimated cost-curve of the Western Worlds®
mines for any particular metal 5. With the current and
expected future economic growth we firmly believe any
proposed operation should be in the lower half and
preferably the lower third of the cost-curve. To some
extent new mines which open may act in a predatory

manner and hasten the death of marginal producers.

To rank the opportunities for future mines for copper,
lead and zinc one®s crystal ball must assess the
consumption demand, the competitive mines (both

existing and those known to be likely new entrants and

those expected to be near reserve or economic exhaustion),
A-49
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and the competition from secondary supplies. |
personally have no difficulty in ranking the three
metals based on what 1 know and what my crystal ball
tells me. All other factors being equal 1 would

first want to find a good zinc mine, next a quality
copper mine would be attractive, and finally if T

felt | had a really low cost producer | would deal with

a lead mine.

The factors which lead me to my choice are:

D Known ore bodies - | feel there are a good
number of copper deposits in the world that have
a good chance to be reasonably low-cost producers.
There are fewer zinc ore bodies in the same
category as far as | can see. Lead is rapidly
becoming a by-product of zinc airdJ will come to

market as zinc requirements are met.

2) Depletions/exhaustions - It is difficult to get
a definitive picture of this factor but it appears
there may be more of the existing large zinc bodies
coming closer to exhaustion over the next 20

years than is the case for copper - time will tell.

3) Consumption - The growth rates we predict for all
three metals are very modest and we all hope we are

proven to be overly conservative. However, 1
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Metal Stocks &
Metal Prices

Sl ides

e Cu Mine Production

« WW Copper Consumption

o Consumption/Prod. & Stocks
e Copper Prices

Copper Prices with
Highs/Lows

believe our forecasts of zinc at 2%, copper at 1.5$
and lead at 1% are in the right order. Of the above
base metals, zinc is expected to continue to have

the smallest part of its supply as secondary metal.

4)  Ownership - The zinc industry currently.is, and
is expected to remain, more in the hands of free
enterprisers than is the case for copper. We
believe this supports a better long-term pricing
structure - in particular, as metal stock levels

can be kept in better balance 6.

Despite my preferences as outlined above it goes without
saying that any mine, whether a copper, lead or zinc
mine, that is determined to be a low-cost producer

is likely to be brought into production.

Copper Markets

The recognition that copper is a mature metal should
not be taken too negatively. It can be said it is our
oldest mature metal but one which continues to fulfill
mans® needs with renewed bursts of consumption as new
technologies such as electricity implant new life.

The slides | have gathered for you today give you some
idea of the consumption patterns, mined production and

prices for copper.

Slides on Copper - here7-11
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The events which are likely to affect the opportunities
for any future copper properly in Alaska are:

8 the cost influences of remote locations with or without

state infrastructure support;
goverall supply needs for United States demands;

8 new smelters built by previous suppliers of
concentrates; and

8 the expansion of the copper industry in Chile and
other known regions possessing good copper properties.

Any new domestic world-class copper operation that may
be developed in Alaska would help offset the decline of
the USA copper industry. The reduction of concentrate
shipments from the PhiH1i pines to Japan with the start—
up of the Phillipine smelter creates an opportunity for
new concentrate suppliers - especially as there seems

to be a relatively over capacity of copper smelters

in the world. The expansion of Chile"s copper industry
which some claim has a goal of nearly 2 million tonnes
capacity will, on the other hand, have a negative overall
effect on the copper industry and in particular if

world over-capacity is the result.

The copper concentrate suppliers and the smelter
customers as outlined by the World Bureau of Metal

Statistics are more or less as follows:

8 Africa supplies to Western Europe and Japan

8 Canada supplies to Western Europe, South Korea,
Taiwan, and Japan

(



Sl ides
12.# Lead Production - Metal
- Mine
- 2nd

13.= WW Consumption
14. =Pb Prices
15.a Pb Prices with Highs/Lows

16.* Prices & Stocks

=South America supplies to Western Europe, South Korea,
Taiwan and Japan

=Australia supplies to Japan

=South East Asia supplies to Western Europe, South
Korea, Taiwan and Japan

= USA supplies to Japan

Lead Markets

Lead is also a very old metal which has benefitted

by easy extraction and fabrication. Again we have an
example of a mature metal which regained vigour with
technological break-throughs such as the lead-acid
battery and the internal combustion engine and its
ignition system with the use of high octane fuels.
Currently this metal is in a stable stage with some
uses actually in decline. The most significant changes
have been the growth of the recycled lead supply

and, somewhat related, the tendency for lead to have
become a by-product of zinc and silver production.
The slides shown of lead"s historical supply, demand

and prices give you some insight into leads future.

Slides on Lead - heren"/"

The shipment of lead concentrates as outlined by the
WMBS shows significant movements as follows:

= Africa supplies to Western Europe, North America, and Japan
= Canada supplies to Western Europe and Japan

= South America supplies to Western Europe, North America
and Japan a-53



= Australia supplies to Western Europe and Japan.

Zinc Markets
Compared to both copper and lead, zinc is a much younger
metal. The significant role zinc plays in protecting
steel in a sacrifical manner ensures the continuing
need for a large part of the metal supply being new
mined metal, as scrap recovery from this use is
minimal. The market discipline of zinc suppliers coupled
with somewhat better market support is emphasised by
the relatively low level of metal stocks. This fact
and other trends are shown in the following slides:
ides
17.e Zinc Mine Production Slides of Zinc - nere #-21
18.* WW Zinc Consumption

19.» 7n Price The most significant fact about the zinc market has

0.® Zn Price & Highs/Lows been the rapid decline of the USA zinc industry over the

21.0 Prices & Stocks 1970"s and since the economic downturn of 1979/30. Since

it's heyday in the late 1960"s/early 1970"s the US

zinc industry has been reduced to about 1/4 to 1/3 of

its maximum. Although consumption has also declined

it still remains the largest market in the Western World.
Cominco Alaska"s planned entry into the world"s zinc

markets will help reverse the domestic supply situation.



Zinc concentrate movements as reported by the WBMS are

as follows:

Africa supplies to Western Europe
Canada supplies to Western Europe, USA and Japan
South America supplies to Western Europe, USA and Japan

Australia supplies to Western Europe and Japan

Prices

The presentation today is not focused on prices for
metal. Cominco®"s long-range price forecasts are
confidential and furthermore my group are currently
deeply involved in our annual up-date forecast so 1 am

without firm numbers in any v.ase.

Of greater value | believe, are some qualitative comments
about the mine returns realized for concentrates. The
treatment charges negotiated for metal concentrates

are quite variable as each concentrate is in fact an
unique product with different advantages and
disadvantages. The location of the concentrate is

also a factor in its price (via differing treatment
charges as well as different transportation etc. costs).

I am told by our concentrate sales people that the
factors that enter into the determination of treatment

charges are as follows:



= Concentrate quality

- low quality concentrate will result in

higher treatment charges.
= Smelter customer location

- 1f far away and without alternate near-by
concentrate this will normally result in lower
treatment charges (i.e. the smelters have to

compete).

- close by smelters will use their location to

obtain somewhat higher treatment charges.
0 Smelter capacity

- if the world"s smelter capacity is in surplus
(i.e. concentrates in relative shortage) this

will result in lower treatment charges.

- if the world"s smelter capacity is in shortage
this will result in higher treatment charges.

= Mine location

- for northern mines or any others that have
restricted shipping seasons the extra costs
involved in storage by the receiving smelter
will either be reflected by higher treatment
charges or the seller would tend to have to

cover the financing charges directly.

Conelusions
From what 1 have been told Alaska is proving to be
a valuable storehouse of needed mineral resources
Despite high infrastructure costs it appears various
deposits will become economic mines. This may be
positively assisted by the development of the

state"s transportation systenm.



Being located on the Pacific Rim will be beneficial
as larger growth of metal consumption 1is forecast
for many countries bounding the Pacific.
World-class deposits of the base metals copper,
lead and zinc will become viable mines if they

are able to establish low operating costs.

It appears the opportunities to supply can be

ranked zinc, first; copper, second; and lead, third.

October 18, 1983
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BASE METAL MARKETS (Cu, Pb, Zn)

: ALASKAN OPPORTUNITIES

By: Gordon H. Laurie
Cominco Ltd.

PRESENTATION SLIDES

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Index of Total OECD Industrial Production

Growth in Industrial Production and Major Non-Ferrous Metals
Consumption

Metal Prices and Industrial Business Cycle

Zinc Consumption by Region

Western World Zinc Mines Cumulative Production2 VS. Costs*
Metal Stocks and Metal Prices

Copper Mine Production

Western World Copper Consumption

World Refined Copper Consumption less Production Commercial
Copper Prices - Cathode Settlement

LME Cash Wirebar Copper Price in 1983 US $ Per Lb*

Western World Lead Mine Production

Western World Lead Consumption

LME Lead Price

LME Cash Lead Price in 1983 US $PerlLb

Lead Metal Prices + Stocks

Western World Zinc Mine Production

Western World Zinc Consumption

LME Cash Zinc Price

LME Cash Zinc Price in 1983 US $ Per Lb

Zinc Metal Prices + Stocks
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000°'S METRIC TONNES
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ZINC CONSUMPTION BY REGION
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* < 1 JAPAN
" TAIWAN + KOREA

SLIDE 4



(000"S  TONNES)

PRODUCTION

CUMMULATIVE

D
2)

WESTERN WORLD ZINC MINES

CUMULATIVE PRODUCTION2VS. COSTS1

COSTS IN U.S. CENTS/POUND

including depreciation and delivery to market.

represents X% of total Western World «Y thou,

> *

tonnes.

SLIDE 5
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000°“S TONNES
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WESTERN WORLD COPPER CONSUMPTION

SLIDE



TT | ' 1T i n | i T T T T T -n - r

WORLD REFINED COPPER
CONSUMPTION less PRODUCTION
COMMERCIAL STOCKS fllfa
Million tonnes/year ~

- 0*2

)= -0*4
@ M

© - 0*6

- 08

69-V



COPPER PRICES - CATHODE SETTLEMENT

CENTS/POUND

U.S.

_________ CURRENT CENTS
X-=*"x 1983 CENTS
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WESTERN WORLD LEAD CONSUMPTION

SLIDE 13
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LEAD METAL PRICES + STOCKS

LEAD PRODUCER PRICE
LME CASH PRICE
n WW PROD+CONSUMER+LME STOCKS
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000’S TONNES

WESTERN WORLD ZINC MINE PRODUCTION

SLIDE 17
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000'S TONNES
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WESTERN WORLD ZINC CONSUMPTION
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LME CASH ZINC PRICE

CURRENT CENTS
1983 CENTS
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