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Project development is currently scheduled to begin in mid-1984, with the first phase of
construction to be completed by >987. Production of molybdenum concentrate would begin in
mid-1987 and assuming an ore production rate of 60,000 tpd, could continue for more than 70
years.

Alternatives Still Under Consideration
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This booklet is the fourth in a series
of reports describing the continuing
evolution of the Quartz Hill Molyb-
denum Project in southeastern Alaska,
from discovery of the ore body to
eventual oPeration of the mine and
production of molybdenum concentrate
(Mo 32).

This edition deals with conceptual
plans for the proposed molybdenum
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mine. It must be emphasized, however,
that although the actual development
plans for the Quartz Hill Molybdenum
Project are preliminary and subject to
change, the commitment to develop and
operate the molybdenum mine is not.
U.S. Borax and its affiliate Pacific Coast
Molybdenum Company intend to be a
responsible part of the future of Alaska.
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QUARTZ HILL MOLYBDENUM DEPOSIT

Quartz Hill is the name given to a
knoll on which molybdenum-containing
ore was exposed and first discovered.

The area of the ore deposit, dis-
covered and claimed in 1974 by

geologists of the United States Borax &
Chemical Corporation, is located near
the Canadian border in the extreme
southeast part of the Alaskan panhandle,
45 air miles directly east of Ketchikan,
(Alaska's fourth largest city) and 665
miles northwest of Seattle, Washington.

The Quartz Hill ore deposit lies at
the head of a peninsula bounded by the
Wilson Arm/Smeaton Bay fjords on the
north, and the Boca de Quadra fjord on
the south. To the north of the ore de-
posit, the 23-mile mng Blossom River
drains into Wilson Arm, while south of
Quartz Hlill, the 20-mile long Keta River
flows into Boca de Quadra. Both are
salmon spawning rivers; the streams in
the immediate area of the deposit are
not.
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The Quartz Hill area, with its large de-
posit of molybdenum disulfide (molyb-
denite, MoS2) near the surface, is a unique
and remarkable geologic feature of North
America. It represents about 10% of the

In S.E. ALASKA

gwaBsgsraawniniiimii

S.E ALASKA

QUARTS,

si¥ g

world's known molybdenum reserves.

U.S. Borax estimates the proven and
probable mineable ore reserves to be
more than 1.5 billion tons with an
average grade of 0.136% MoS2 using a
cut-off grade of 0.07% MoS2 this in-
cludes 200 million tons of at-surface ore
grading better than 0.20% MoS2

Based upon a mining and processing
rate of 60,000 tons of ore per day, the
Quartz Hill mine would produce 40
million pounds of contained molyb-
denum per year. This output could
supply about 11% of the world's supply
of molybdenum. At this rate of extrac-
tion, the Quartz Hill mine is expected to
have a productive life of about 70 years.

While 60,000 tons of ore per day is the
maximum contemplated processing ca-
pacity, constructed capacity and output
may be lower, depending on a forecast
of market demand at the time of
start-up.

J QUARTZ HILL 10.8%

OTHER 5.4%

CANADA 13.4%

U.S. TOTAL 70.0%

WORLD SUPPLY ... 1988

380 million pounds



HISTORY AND PRESENT STATUS OF THE QUARTZ HILL PROJECT

At the time of discov-
ery of the orebody in 1974,
Quartz Hill, as part of the
Tongass National Forest,
was open for multiple use,
including mining activities.
The area is administered
by the Forest Service,

U.S. Department of Agri-
culture.

In 1976 U.S. Borax
applied for a "special use"
permit to build a surface
access road to the ore
deposit so that it could
conduct an operation
called bulk sampling.

This operation would
allow enough ore to be re-
moved to confirm the
quality and uniformity of
the deposit, and to evalu-
ate the milling processes
by which the molybdenite
mineral could be eco-
nomically extracted from

the ore.

The road permit was
granted but subsequently
denied by the Undersecre-
tary of Agriculture on
December 1, 1978, the
same day the Misty Fjords
National Monument, in-
cluding the Quartz Ilill
area, was established by
Presidential proclamation.
The Quartz Ilill area was
also withdrawn from min-
eral entry and proposed as
a wilderness area.

These ad ministrative
actions placed the future
of the Quartz 1lill project
in doubt until the passage
of the Alaska National
Interest Lands Conserva-
tion Act (ANILCA, Public
Law 96-487) on December
2, 1980. This Act con-
firmed the establishment
of the 3.2 million-acre
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Misty Fjords National
Monument and designated
all of it except the 149,000
acres surrounding the
Quartz Hill area as Wilder-
ness. The Act allows
surface access to the de-
posit for bulk sampling
and operation of the mine
under special conditions
that include the protection
uf the environment and
fishery of the Monument.

The ANILCA
Timetable

The Alaska National
Interest Lands Conserva-
tion Act (ANILCA) of
December 2, 1980, is the
most significant federal
land management action
since the acquisition of
Alaska in 1867. It placed
more public land in the
protective designation of
parks, refuges, wilderness,
etc. than any prior act of
our country.

It also dealt with the
Quartz Hill claims in that
the Act acknowledged the
mineral resource impor-
tance of the deposit and

set forth special language
to protect the valid claims,
the resource and the en-
vironment in which it is
located.

That special language
mandates surface access to
the claims for bulk sam-
pling under conditions
that allow an expedited
environmental review pro-
cess and requires two
documents:
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Within six months
after passage of ANILCA,
the U.S. Forest Service
was to publish a Draft
Mining Development Con -
cepts Analysis Document
(CAD) and distribute it for
comments, suggestions,
and criticisms. This was to
be followed by a final
CAD three months later.
These provisions were
met; the final CAD was
published by the Septem-
ber 1981 deadline. The
CAD is not a decision-

document but is intended
to aid in the understand-
ing of the engineering,
economic, social and en-
vironmental implications
of the total Quartz Hill
Molybdenum Project.

Within one year after
passage of ANILCA, the
U.S. Forest Service was to
issue a draft Environmen-
tal Impact Statement (EIS)
dealing with the surface
access voad and bulk sam-
pling phase of the Quartz
Hill Molybdenum Project.
The draft EIS was issued
on December 3, 1981 and a
supplement thereto was
issued in April 1982. The
preferred alternative is
"bulk sampling and sur-
face access via the
Blossom River route with
stipulations that tailings
disposal will not be autho-
rized in Wilson Arm/
Smeaton Bay."

Various factors in-
fluenced the preferred
alternative decision but it
appears the controlling
factor was the likelihood
of the Blossom River ac-
cess route being used for
the future development
and operation of the
Quartz Hill mine.

The Act also allows
for the future develop-
ment and operation of the
mine under reasonable
regulations that would
protect the environment.
This includes the right to
lease the lands necessary
to such development and
the right to explore and
patent the minerals in
those claims preempted by
the December 1978 Monu-
ment proclamation. The
core claims had been vali-
dated prior to December,
1978 and were not affected
by the proclamation.



DEVELOPMENT SCHEDULE O THE QUARTZ HILL MOLY PROJECT

Seven Summers and $41,000,000 Later...
3LrT-Zi.CZ

Over a period of
seven years, U.S. Borax
has spent $41 million on
the Quartz Hill Molyb-
denum Project in an
exploratory and develop-
ment phase consisting of
geologic mapping, core
drilling, surface sampling,
surveying, aerial to-
pographic mapping,
underground investiga-
tions, conceptual
engineering, field inves-
tigations of facility sites,
metallurgical testing, en-
vironmental baseline data
collection, market inves-
tigations and project
evaluations. This field
effort was supported from

a campsite constructed of
temporary A-frame build-
ings and helicopter
landing pads. At piesent,
the only access to the
campsite area is by
helicopter.

As of 1981, 231,214
feet (more than 43 miles)
of rock cores have been
drilled from 420 holes
(some to depths greater
than 1,000 feet) to provide
samples of the ore body.
The cores have been pho-
tographed, catalogued,
analyzed and stored.

Sampling
Phase

During this explora-
tory phase, the
development of the
Quartz 1lill Project will
proceed in two additional

* An underground exam-
ination which not only
permits a visual deter-
mination of the conti-
nuity of the ore body,
but it also confirms the
molybdenum assay data
obtained from drill hole
samples.

» The metallurgical tests
necessary to determine
the size to which the ore
must be crushed and
ground in order to free
the molybdenite from
the host rock The tests
also .ire needed in order
to find out what tech-
niques will be used to
bring about the separa-
tion of the liberated
molybdenite particles
from the particles of the
host rock.

The separation tech-
nique is a well-known
process called flotation,
but since each ore
behaves differently, the
specific process to be
used to separate Quartz
Hill ore from rock must
be determined by test
runs on samples of the
actual orebody.

Following the explora-

tory development phase,
the bulk sampling stage
will include:

* The collection of a bulk
sample of more than
5,000 tons from under-
ground workings that is
representative of the
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mineralized ore body.
This sample would be
used in detailed
metallurgical tests invol-
ving the extended
operation of a pilot plant
and the design of vari-
ous unit processing steps
into a continuous
operation.
While bulk sampling
Is neither a major opera-
tion nor a complicated
procedure, it does require
a surface access road to
the orebody so that heavy
equipment can be moved
to the site to haul out the
ore. The processing and
economic data to be ob-
tained from bulk sampling
tests is necessary to
provide confidence for the
engine* ring and financing
decisions needed at a later
stage.

Feasibility
Phase

The primary goals of
a feasibility study are to
confirm the mineral value
of the Quartz Hill ore
deposit, to analyze the
engineering and environ-
mental aspects involved in
the development and op-
eration of the Quartz Hill
mine, and to complete a
marketing and economic
analysis of the production
and sale of the mined and
processed molybdenum.

- m-mnr mill a iif- - -



OPERATION OF THE PROPOSED QUARTZ HILL MOLYBDENUM MINE

Construction
& Operation

The construction of
the Quartz Hill mine and
its support facilities will
require:
 a favorable feasibility

study report;

* an approved Environ-
mental Impact
Statement;

» a granting of all neces-
sary permits.

All appear to be
achievable.

Construction of the
Quartz Hill mine and mill
involves the building of
facilities needed to handle
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and process the ore and its
resulting concentrates, and
to dispose of the slurry of
waste mill tailings. In ad-

dition to facilities involved
in the actual separation of
the molybdenum from the

ore body, support facilities
also will be needed: of-
fices, warehouses,
maintenance shops, fuel
storage tanks, water sup-
ply systems, sewer system,
housing, electrical power
distribution system, and a
marine terminal capable of
accommodating barges,
fuel tankers, cargo vessels,
and ferries.

If the employees at
the mine are to live in
Ketchikan and be trans-
ported to Quartz Hill at
intervals, dormitory and
other living accommoda-
tions will have to be
provided. But if the em-
ployees and their families
are to live near the Quartz
Hill minesite, then U.S.
Borax will have to con-
struct a townsite complete
with houses, stores,
schools, churches, hospi-
tal, restaurants, recreation
facilities, and all the nec-
essary services and
utilities; water, electricity,
telephone and sewage
systems.

The large scale effort
of the Quartz Hill mining,
operation may be visu-
alized from the fact that
the mining townsite to be
built would be of the same
size and complexity as
Wrangell, Alaska; a well-
established community of
long standing.

The further develop-
ment of the Quartz Hill

Hoi

Molybdenum Project
awaits the beginning of
the bulk sampling phase.
This, in turn, depends
upon the prior construc-
tion of a surface access
road.

Proposed
Mine Operation

Because the orebody
Is exposed at the surface,
an open pit mining tech-
nique would be used at
Quartz Hill. The open pit
eventually is expected to
reach the dimensions of
two miles long, one and
one-third miles wide, and
800-2,300 feel deep.

After blasting of the
ore on fifty-foot high
benches, the broken ore
will be excavated using
electric shovels, each capa-
ble of handling 17 cubic
yards of rock in a single
scoop. Diesel-powered, but
electric-driven, rear-dump

trucks, each capable of
holding 120 tons of rock,
will transport the broken
ore from the pit to the
primary crusher.

In full operation, the
mine may process as much
as 60,000 tons of ore per
day from which will be
separated 100 tons of mo-
lybdenite product (for con-
tainerized shipment to a loca-
tion in the lower 48 states).

Because of problems
and environmental im-
pacts associated with the
disposal of the tailings on

land, U.S. Borax favors ma-
rine disposal. The tailings
would be discharged as a
slurry about 150 feet below
the surface of an adjacent
fjord. The final recommen-
dation will be based on a
complete physical and bio-
logical evaluation and must
be approved by the En-
vironmental Protection
Agency and Alaska Depart-
ment of Environmental
Conservation.

A 9-mile long pipeline
or pipelines would gravity-
transport the tailings from
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mine to fjord. The physical
nature of the tailings com-
ing from the mine would
be roughly equivalent to
that of very fine sand,
resembling but heavier
than the natural glacial
sediment, now carried
down by many Alaskan
rivers to the sea. The actual
volume of Quartz Hill
mine tailings to be dis-
charged into a fjord is
similar to the silt load
deposited by the Stikine
River into the ocean, just
north of Quartz Hill, near
Wrangell, Alaska. The dif-
ference will be that the
mine tailings will not be
visible from the surface of
the fjord.

Operation of the
Quartz Hill mine will re-
quire the use of water from
local rivers and streams
and the construction of
reservoirs. An electrical
generating plant will have
to be constructed to meet
the power reouirements of
the project.



THE QUARTZ HILL PROJECT AND ITS ENVIRONMENTAL PROGRAM
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Even before the passage of
ANILCA, U.S. Borax, i'irecognition of its
commitment to carrv out its mining
operations with a minimum of adverse
effects upon the area's environment and
fisheries, instituted a program to collect
significant baseline data concerning the
Quartz Hill ecology.

Since 1975, more than $5 million has
been spent on probably the most ue-

tailed and comprehensive environmental
baseline study ever undertaken by an
American mining company. The studies
are to define the air, water, land and
biological conditions that now exist at
the Quart/ Hill area.

Consider the weather. Quartz Mill is
subject to what is known as a maritime
climate: cool summers, mild winters, and
heavy precipitation. The monthly normal

mean temperature ranges from 33°F m
January to 58°F in August. The lowest
and highest single temperature readings
recorded in the environmental study
were —14°F in January 1980, and 90°F in
August 1980, respectively.

Quartz Hill receives more than 100
inches of rainfall per year, with October
and November being the wettest months.
In 1980, however, the measured rainfall
at Quartz Hill was almost 130 inches
(about 148 inches at Ketchikan) of which
almost 29 inches (about 25 percent of the
annual total) fell in October. Along with
this intensive precipitation there is an

annual average wind speed of 124 mph.
The U.S. Borax baseline environ-

mental studies at Quartz Ilill include

measurements of the following:

» Meterology

Surface Ilydrology

Water Quality

Aquatic Biology

Coastal & Marine Biology

Physical & Chemical Oceanography

Terrestrial Vegetation & Wildlife

Archeology

iu: "-Oft

Meterology

Six instrumented towers (one is ten
feet tall, four are 30 feet tall and one is
150 feet tall) record wind speed and
direction, and temperature. Rainfall and
snowfall (precipitation) are measured at
the 150-ft. tower, in camp and at the
confluence of Mill Creek and the Keta
River.

Surface Hydrology

Depth and velocity of flow of the
sui rounding rivers and creeks are mea-
sured. In addition, there is a continuous,
year-round measurement of temperature,
conductance, stage and flow with the
USGS continuous monitoring stations on
the Blossom and Keta Rivers and White
Creek.

sm

Water Quality

mmnmiHi m5H

Over a three year period water
samples have been taken from 17 sta-
tions measuring heavy metals, dissolved
oxygen, temperature, turbidity, pH, con-
ductance, hardness, organic compounds
and suspended solids and sediments.



QUARTZ HILL AND THE ENVIRONMENT
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Aguatic Biology

Special attention is being directed to
four out of five species of North Amer-
ican salmon that are in the area ... King,
pink, chum and coho; sockeye salmon do
not use the Blossom or Keta Rivers.
Escapement and spawning activity sur-
veys are made for each species in the
potential zones of impact as well as the
total river. Habitat utilization areas are
documented and macroinvertebrates and
periphyton algae species and their abun-
dances are determined.

Coastal
and Marine Biology

The total fjord ecosystem is defined
from the tidal area to the deep bottom
benthic regions; plants, phytoplankton,
zooplankton, pelagic and demersal
fishes, and benthic organisms are identi-
fied and relative abundance, location and

occurrence are documented. In addition,
crab and shrimp surveys and long L\e or
otter trawls define demersal spe”os and
abundances.

Physical and Chemical
Oceanography

Since the marine disposal of the
mine's tailings into a fjord is a preferred
method; the configuration, depths, cur-
rents, water hydrography, nutrients,
sediment transport, bottom sediments
and the biota of the two potentially
useful fjords (Wilson Arm/Smeaton Bay
and Boca de Quadra) have been studied.

Terrestrial Vegetation
and Wildlife

Almost 50 percent of the Quartz F 1
area is covered by forests of spruce am.,
hemlock; the quantity and quality of the
trees are unsuitable for commercial tim-
ber harvest. Another 20 percent of the
area is covered by low-growing shrubs of
alpine heath, and 20 percent by mis-
cellaneous growth. The remaining 10
percent of the land consists of boggy,
highly water saturated, easily disturbed
soils called muskeg.

Twelve different kinds of mammals
(including mountain goat, black and
brown bears, wolf, wolverine, marten),
and 63 different kinds of birds (including
bald eagles and various waterfowl), and
one species of amphibian have been
seen in the Quartz 1lill area. To date, no
threatened or endangered animal or
plant species have been observed.

MB BBS

Archeology

To date, surveys reveal no evidence
of any ancient or historical structures or
sites in the Quartz Hill area.



ITS SOCIO-ECONOMIC IMPACTS ...

At present, with no
amenities, the Quartz Hill
area is socially primitive: it
has no access road, no
permanent buildings, no
airstrips, no electric power
lines or other utilities and
no permanent population.
Any large scale activity at
Quartz 1lill, therefore,
would have to depend to
some degree for support
upon the services offered
by Ketchikan, the nearest
American municipality, 45
air miles directly west and
accessible only by a5 or
sea.

The Ketchikan Gate —
way Borough has a popu—
lation of about 15,000 peo-

pie, two-thirds of whom
live in the city of Ket—
chikan itself. Obviously,
any accelerated social or
municipal activity sparked
by the development of the
Quartz Hill Molybdenum
Project will have a pro—
found and widespread
effect upon Ketchikan.

In 1980, Ketchikan
had a police and fire de —
partment, a school district
with 2,485 students, a 105-
bed hospital, two clinics, a
theater, numerous small
boat harbors, parks,
beaches, and a ski area.

Housing in Ketchikan
is very scarce; vacancy
rates, particularly for ap —
artments, are low and
there are waiting lists of
potential tenants. The bor-

ough®s primary source of
employment today involve
timber (pulp and lumber),
retail trade, and govern—
mental services,
commercial fishing
(salmon, herring, crab),
and tourism (Ketchikan is
a favorite stopover for
Alaskan cruise ships).
U.S. Borax has con—
ducted a survey in

Ketchikan to assess both
the positive and negative
feelings about the impacts

Ketdhiken Gateway Borough
Resicent Suney

SUMMARY

January 1982

to be expected from the
construction and operation
>f the Quartz Llill mine.
Ihi impacts will vary de —
pending upon whether the
mine"s workforce lives in
Ketchikan and commutes
at intervals to Quartz 1Hll,
or whether the workforce
lives in a town at the mine
site.
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AND ITS ECONOMIC ASPECTS
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Based on the 1981 prices of molybdenum, the 40
million-pound annual output of the Quartz Hill Mini.l
should have a value of more than $340 million. Thus, at
present, the gross value of the Quartz Hill molybdenum
deposit, over & 70-year lifetime of mine activity, is
estimated at about $24 billion.

Construction of the mine, expected to begin in 1984,
will require a workforce of 1,000 people and a capital
investment of $870 million (in 1980 dollars). Construc—
tion will take 3Vz years with the mine currently
scheduled to begin operation in late 1987.

Operation of the mine will require over 850
employees with an annual payroll of $25 million.

Thus, U.S. Borax is pioneering in the significant
development of the first, large, non-fuel mineral find in

|BORAX
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ALASKA

land of superlatives

= With an area of bbo,*."? square miles, itisAmerica’ largest
state, more than twice as large as Texas, the next largest
state.

© A single glacier, the Malaspina, located at the northern end
of Alaska’ panhandle, is larger than u.e state of Rhode
Island.
With an elevation of 20,320 feet, Mt. McKinley in south-
Kjfflal Alaska is the highest mountain in North America. ~

At the southern tip of Alaska®s Panham
die, the United States Borax

Chemical Corporation has explofe
claimed the Quartz Hill area, wfifc
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The Survey

The Ketchikan Gateway Borough
Resident Sur rey was sponsored
by United States Borax and
Chemical Corporation (U.S.
Borax) 1in order to meet key
planning and public parti—
cipation needs associated
with the proposed Quartz Mil]
molybdenum mine. The survey
was conducted by ENTERCOM, a
public opinion and socioeco—
nomic research firm, with the
assistance of local, state
and federal officials, indi—
vidual residents,, and a citi—
zen task force formed by the
City and Borough mayors.

The survey data are being used
by the U.S. Forest Service,
state planning ard regulatory
agencies, Borough and City
governments, and U.S. Borax

in developing information key
to evaluation and planning de—
cisions regarding the mine and
its impacts. The survey also
provided residents of the
Borough a representative oppor—
tunity to participate in the
planning and evaluation phases
of mine development.

The survey results are based
on a scientific probability or
random sample of four hundred
three adult residents of the
Borough conducted 1in mid-Fail,

Resident Profile

Almost two-thirds oi tne Bor—
ough®"s adult residents have
lived in the Ketchikan area

for twenty years or less, while
only seven percent have lived
there for more than forty years.
Further emphasizing the rela—
tive newcomer nature of Ketch—
ikan®"s population are the twenty
percent who have lived there
three or less years and the

1981. Random sampling assures
that the results accurately
reflect the results that would
have been gained from a survey of
all adult residents of the
Borough.

The residents voiced their
attitudes about living 1in
Ketchikan, population growth,
employment opportunities,
local government, land use,
community services, manage—
ment of commercial fishing,
and recreation opportunities,
including wilderness recrea—
tion. In addition, residents
gave their opinions about
changes that could accompany
development of Quartz Hill,
including their intentions

of seeking work at the mine
or mill. Finally, the resi—
dents provided information
about their employment,
housing, recreation, 1income,
among many other personal and
family characteristics.

This booklet is a summary of
the survey results. If you
wish to see a copy of the
complete report, it is avail—
able in the Planning Office

at the Ketchikan Gateway Bor—
ough of)ire building in
Ketchikan.

twenty-four percent who have
been residents for four to ten
years.

Sixty-eight percent of the res—
idents have migrated to the
Ketchikan area from the pacific
coast states, especially Wash—
ington and other parts of
Alaska.



Fifty-nine percent of the adult
residents fall between the ages
of twenty-five to forty-four
years. Eleven percent are eigh—
teen to twenty-four years old,
and thirty percent are over
forty-four years old.. Eighty-
seven percent of the respondents
were White, eight percent were
Native Americans ar.d the remain—
ing five percent were Asian,
Pacific Islander or Black.

Almost two-thirds of the resi—
dents own their own homes. A
little over half live iIn a single
family house. Those who rent/
lease their residence pay on the
average $320.00 a month with al—
most half paying over $400.00.

Thirty-one percent of the house-

Ketchikan’ Quality of Life

Ketchikan®s people and social
benefits are perceived as major
advantages of living in Lhe area.
Many residents mentioned the
friendly, honest and helpful
people, small town life, slow—
er pace of living, low crime
rate, Tfeelings of security,

low population and familiar—
ity with people as contributing
factors.

Along with Lhese benefits,
environmental and recreation—
al benefits were also seen as
major advantages. These ad—
vantages are specifically re—
lated to outdoor recreation,
living near the ocean, the
area"s natural beauty, mild
climate, mountainous terrain
and wilderness. Some resi—
dents cited the area®"s econom—
ic advantages and Ketchikan as
"just being home"™ as major in—
centives for living in the area.

holds iIn the Gateway Borough are
made up of two persons. Another

twenty percent have only one per—

son. Seventeen percent of the
households in the Borough are
made up of five or more persons.
The average number of persons
per household is 2.82 in the
City and 3.18 1in the remainder
of the Borough.

Almost two-thirds of the Lw.ough
residents are located 1in the

City of Ketchikan. Nearly nine
out of ten of the Borough resi—
dents are high school graduates
with almost half having had some
college training. Of those that
have been to college, a little
more than two-fifths have gradu—
ated .

Residents also pointed out a
number of disadvantages. In
contrast to those who feel pos—
itively about the climate, for—
ty percent of the residents

felt that Lhe area®s rainy cli—
mate and hard winters were major
drawbacks. Residents also ex—
pressed dissatisfaction with the
cost ol living, specifically as
it relates to housing, recrea—
tion, food and commodities.
Finally, 1isolation, traffic con—
gestion, poor roads, lack of
shopping facilities, Lack of
social/cuilural activ; ties

and opportunities, and social
problems were cite.) as disad—
vantages .

Weighing Ihe advantages and dis—
advantages, three-fourths oT the
residents would raLhcr live 1in
Lhe Ketchikan area than else—
where, although many would move
from the area for better job op—

portunities. The remaining
quarter of the population would
just as soon live elsewhere.

Most people feel there have

been changes 1in Ketchikan over
the past five years; and while
there 1s considerable disagree—
ment as to the direction of the
changes, negative ratings out—
number the positive. Residents
citing negative changes responded
most often that the area had

seen "too much population growth,
too fast"™ and with 1t, possible
negative 1impacts. Improved lo—
cal services and facilities,
improved recreational/social/
cultural activities and im—
proved .roads and streets were
the positive changes cited most
often.

An 1increase in reasonably priced
housing was indicated as the most
critical 1issue that needs to

be addressed in the Ketchikan
area. Other than housing, no
other need was mentioned more
than ten percent of the tinme,
although iIncreased recreation
facilities for youth, families
and workers was a recurring
theme.

Attitudes Toward

Population Growth, Land

Overall, Ketchikan®"s quality
of life 1s viewed positively,
with the area®"s friendliness
and concern of neighbors con—
tributing significantly to
this perception. Fire pro—
tection services, 4he area as
a place to raise a family,
schools, social services and
outdoor recreational opportun—
ities are all strong positive
aspects of Ketchikan.

In addition, the area®"s law
enforcement/police protection,
job opportunities, cultural
opportunities, shopping facil—
ities, hoalth and medical fa—
cilities are all generally re—
garded as positive. The City
and Borough government also
received a majority of posi—
tive ratings, but they also
received a substantial number
of negative ratings.

The area"s public transporta—
tion services, activities for
youth, street and road main—
tenance and indoor recreational
facilities are viewed less pos—
itively, while housing iIs seen
as the area"s most negative
characteristic.

Development, and Economic Sector Growth

Eight of every ten Borough
residents felt cho area’s
population has been iIncreas—
ing over the past five years.
Feelings about the area®"s pop—
ulation growth ranged from
apparently unqualified support
for growth to unqualified op—
position. Many residents gave
more detailed responses pro
and con, including, population

growth has 1increased housing
problems, it"s inevitable and
natural, or some growth 1is okay.
When asked what areas of the
Borough would be best suited for
growth, north of town, Gravina
Island and south of town, 1n
that order, were by far the

most mcncioned locations.

At least ten percent wanted to



Percent of Residents Expressing Satisfaction With Specific Qualities of

Ketchikan Life

94% Friendliness and concern
of neighbors
90% Fire Protection
t5% As a place to raise a family
84% Social Services

77% Law enforcement/police protection

76% Schools

76% (Jutdoor recreation opportunities

67% Shopping facilities

I 66%
I 65%
Tviviivaii e rumvielkosdin-— "
162%

| 58%

[777717.: LIX

Health and medical facilities

Job opportunities

Cultural opportunities

City ijovet ivneiit:

66% borough government

FAv Activil,

S for youth

j 41% Public transportation

40% Street, anil

roa<l main ten-nice

34"~ Indoor recreation opportunities

19% Housing

see one of the following restric—
tions or qualifications placed

on the sale or use of Borough
lands: zoning, selling at a

fair price, keeping it out of

the hands of speculators, and
provision of adequate services.
Ten percent felt there shouldn™t
be my restrictions.

Residents almost unanimously
approve of single lot sales to
individuals as a means of de—
veloping housing on Borough
lands, while only a third ap—
proved of the sale of large
blocks of land to a single
developer. The possibility

of a mix of single lot sales
to individuals and large

block sales to a single devel —
oper vms general]y approved.

Residents are generally negative

toward large-scale land developers.

Perceptions of Local

Government

Local government in the Ketchikan
area received mixed reviews.
While the Ketchikan City govern—

ment received slightly more posi—

tive than negative responses
regarding 1ts response to the
needs and problems of residents,
the Borough received somewhat
more negative than positive
ratings. However when asked to
rate eighteen specific- local
government services, a majority
rated eleven as good or very
good. Only road maintenance

and planning and zoning received
more negative than positive
responses.

As far as local government serv—
ices arc concerned, over one-
half felt they were receiving
about the right amount of serv-

Often times they are viewed as
"speculators™. Interestingly
however, three-fourths of the
residents encourage development
by developers if it is done 1in
a responsible manner.

Increases in single family de—
tached housing development is
supported by most residents, and
a large majority would like to
see more apartment and single
family attached housing develop—
ments. Only mobile home devel —
opments received less than ma—
jority support.

When asked to indicate their at—
titudes toward growth in areas af
economic and recreation develop—
ment, residents generally favored
increases in all listed areas,
except vacation home development
and tourism.

ice for the taxes they are pay—
ing. Thirty percent said they
were receiving less service than
expected, and five percent felt
they were receiving more than
expected.

Fifty percent of the residents
feel there are services which
should be increased or added,
while forty-three percent dis—
agree. Topping the list was
increased road and street main—
tenance. Seventeen percent of
the residents feel there are
local government services which
should be decreased or elimi—
nated, while almost three-
fourths of the residents disagree.



Percent of Residents Favoring Growth and Percent of

Residents Favoring Decrease inSpecific Economic Sectors, Percent of Residents Rating Local Government Services Positively
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The Proposed U.SUBorax
Quartz Hill Project: Resident

Awareness and Attitudes

One-fourth of the residents said
they knew nothing or hardly any—
thing at all about the Quartz
Hill Project; thirty-six percent
said they knew a little about 1it;
twenty-one percent said they knew
a fair amount about it; and six
percent said they knew a lot a-
bout the project.

When asked what they remembered
hearing or reading about the
project, many residents said

they had react or heard about
local economic benefits, includ—
ing job opportunities and boost—
ing/stabilizing the economy.

Equal numbers said they had read
or heard about environmental
issues, including methods and
effects of tailings disposal,
concern about adverse environ—
mental effects and opposition
from environmental groups, con—
cerns over protection of the

fish and fishing industry, en-
vi.ronmcntal awareness and pos—
sible environmental litigation.

Less mentioned recall themes

General Attitudes Toward

the Quartz Hill Project

Two primary advantages to mine
development are seen by Borough
residents. First, almost three-
fifths feel the mine will provide
increased job opportunities, long
term employment and a variety of
jobs. Secondly, almost half of
the residents feel mine develop—
ment will boost/stabilize the
local economy by attracting more
business and bringing in more
money. Other advantages mentioned
by many residents include the

Relative Sizes of Perceived Effects of the Two Mine Development Options

involved the nature of the mine
and the ore including the size

of the operation, access routes,
and the need for molybdenum, and
possible social impacts, includ—
Iing concerns about overpopulation
and creation of a housing shortage.

The dominant sources of infor—
mation about the project have
been newspapers, radio and word
of mouth. Other sources, In—
cluding television, U.S. Borax,
and the U.S. Forest Service,
lagged far behind.

Among those with an opinion,

more than eight of every ten
persons feel U.S. Borax 1Is some—
what to very concerned about

th =environment and about the
concerns of local citizens.

Among those with an opinion, al—
most nine out of ten felt the
U.S. Forest Service meetings
about Quartz Mill had been at
least somewhat helpful in
answering citizen concerns.

need for molybdenum and the feel ]
ing the mine will bring bene— Perceived
ficial population growth.

Although not mentioned nearly
as often as job opportunities
and boosting the economy, two
potential problem areas were
identified by substantial num—
bers of residents - environ—
mental 1impacts and population
effects. One-fourth of the
residents mentioned environmen-

Negative Effects

Commute Option



tal impact on wilderness, tim—
ber, wildlife and beauty of

of the development area. Some
residents previously cited popu—
lation growth as an advantage

of mine development, but a
greater number are concerned
about the disadvantages of an

Attitudes About the
Commute and Townsite

Options

A major 1issue pertaining to
the development of the Quartz
Hill Project 1is location of
the mine®"s permanent work
force and their families.
Residents were given a brief
explanation of the two options
being considered, the Ketch—
ikan Commute Option and the
New Townsite Option, and were
then asked what would be the
main advantages and disadvan—
tages of each option.

Benefits to Ketchikan and ben—
efits to the work force and
U.S. Borax were the main ad-—
vantages residents expressed.
The benefits to Ketchikan

fell into two categories - eco—
nomic and social. By far the
most mentioned advantage of

the Commute Option was the
boost to the local economy

and the 1increase 1in money for
Ketchikan.

Other perceived advantages in—
clude providing a broader tax
base, more business to Ketch—
itkan, more jobs and increased
property values. Some of the
social benefits of the Commute
Option included more housing
and more land available, i1n—
creased population, new 1ideas

influx of people, 1including
over-crowding, a housing short—
age, and the strain on serv—
ices and facilities. Finally
fifteen percent said there

won"t be any disadvantages

due to mine development.

and new people, mure and better
public transportation, more and
better shopping, increased
iccreation/entertainment/
cultural activities, and
community growth.

Benefits to the work force
and U.S. Borax included be—
ing closer to services/less
expense, existing schools
and being near family and
friends. In addition some
residents felt the Commute
Option would cause less de—
struction to the environment.

Elimination of the commute
and keeping families together
are Lhe primary advantages
to the New Townsite Option.
Residents also mentioned the
elimination of the commuting
costs for U.S. Borax, a more
stable work force, easier
and safer transportation and
saving the worker money as
related advantages to the
New Townsite Option.

The advantages to Ketchikan
appear as two primary themes,
relieving of the negative/
social impact and to a lesser
extent, the increase of posi—
tive economic impact. Many

residents see the New Town-—
site Option as relieiving or
preventing many of the dis—
advantages of the Commute
Option, specifically, the
housing shortage, overcrowd—
ing and the burden on public
services. In addition, some
residents feel the New Town—
site Option would provide a
boost to Ketchikan®s economy.

Three relatively equally men—
tioned themes appear as disad—
vantages to the New Townsite
Option. First, there is con—
cern fr ?.S. Borax and its
work ft because of isola—
tion and the remoteness of

the area, the need for serv—
ices, inadequate transporta—
tion to and from Ketchikan,
inadequate schools, the expense
of building a new town, lack

of shopping and medical facil—
ities, and boredom/lack of rec—
reation. Second, some resi—
dents feci the Townsite Option
will decrease or lessen the
mine"s positive economic iImpact
on Ketchikan. Third, a number
of residents cited the adverse
effects on the environment,
including loss of scenic beau—
ty, wildlife, fish and forests.
Finally, and most interesting,
is the single most mentioned

Responsibilities for
Preventing Mine

Development Problems

Residents were asked to indi—
cate what the local and state
governments, U.S. Borax, and

the U.S. Forest Service should
be doing to prevent any seri—

response was that there will
not be any disadvantages to
the Townsite Option, an opin—
ion cited by fifteen percent
of the Borough residents.

Residents were asked to ex—
press their opinions on the
future of the Borough seven
years from now, given three
alternatives. The alterna—
tives were mine development
with the Commute Option, mine
development with the Townsite
Option and a future without
mine development. In general,
job opportunities and economic
staoility are clearly seen as
the major positive impacts of
mine development and changed
environmental and scenic qual —
ity are clearly seen as the
major negative impacts.

As expected, the relative
impacts of the Commute and
Townsite Options are clearly
different both i1n the type
of impact and level of im—
pact. An important finding
in the data, although not
significant 1In every case,
was the Commute Option 1is
generally seen as producing
both the greater positive
impacts and the greater
negative impacts than is the
Townsite Option.

ous problems with mine devel—
opment. Surfacing first is
that one-fourth of the resi—
dents have no opinion on the
role of each of the four agen—



cies. Second, at least ten
percent of the residents and

as many as twenty percent, in—
dicated that each of the orga—
nizations should (or can) do
nothing about the potential
problems, and in addition two
percent to fourteen percent
said they are already doing
everything they can.

Some of the concerns indicate
some residents feel the local
governments are responsible
for planning/preparing for the
need for increased services,
including housing and schools.
Some residents feel the state
should help provide funding
for the additional services
and that U.S. Borax should

Attitudes Toward Borough
Expansion and Provision
of Borough Land for

Work Force

Ketchikan area residents are
generally opposed to the idea
of expanding the Borough bound—
ary to include the Quartz Hill
area.

Based on the assumption that
the mine is to be developed,
and that the Townsite Option
had been chosen, these opposed
to Borough expansion cited
perceived inadequacies and
limitations of the Borough
government, distance of the
townsite, isolation, and the
need for self determination
as factors supporting their
opinion.

Persons favoring expansion
cited increased tax revenues
and other revenues to Ketchi—
kan as a result of expansion,

help plan/provide for housing
and offer financial assistance
for the impact of mine devel —
opment .

Other concerns mentioned by
residents include the estab—
lishment, adherence and mon—
itoring of regulations and
guidelines regarding envir—
onmental 1impact. Many resi—
dents 1indicated the U.S. For—
est Service and the state were
responsible for enforcement

of the environmental regula—
tions and guidelines and some
specifically mentioned U.S.
Borax responsibility to adhere
to the regulations and guide—
lines and protect the environ-
ment.

as well as the Borough"s abil—
ity to control, regulate, zone
and enforce codes 1in the Quartz
Hill area as primary consider—
ations 1in their support of
annexation.

Residents were then asked to
assume that the mine was to
be developed and that the
Commute Option had been se—
lected. Based on this, res—
idents were asked how they
felt about blocks of Borough
land being provided to U.S.
Borax for housing development
for its mine work force and
their families. Nearly two-
thirds of the respondents fa—
vored such a transmittal of
land, while the remaining
one-third disapproved.

Respondents favoring such a
transmittal felt that it

could relieve possible housing/
shortages by providing living
facilities for the mine work
force, as well as keep housing
costs down. Some indicated
that such land provision

would be good for Ketchikan
because it would support the
Commute Option with its busi—
ness and tax revenue benefits.
In addition, a fair number of
residents felt that it would
assure Borough control in
planning, development and

Awareness, Use, and
Opinions of Possible

Access Routes

Residents were shown locations
of the two possible access
routes to QuartV. Hill and
asked how familiar they were
with the Wilson Arm and Boca
de Quadra areas. Familiar —
ity with both areas was gen—
erally equal with fifty-five
percent express ing farnilinr -
iLy with Wilson Arm and lii Ly-
one percent saying they were
lami Liai with Boca dt Quadra.

Residents vrami liar w.il.h an
area were asked how often
they or other household mem—
bers had visited that area
in the past three years.
Again, the figures on visi—
tation were goner.illy equal,
with approximately onc-Lhird
of the persons lami liar with
each area not having been to
that area in the past Lhroo
years. Visitation to either
area at least four Limes in
the past three years was
mentioned by approximately

zoning, including enforcement
of housing standards. Others
said U.S. Borax should devel —
op the land, provide services
and keep the Borough cut of
it.

Some respondents were concerned
that such a provision of land
might isolate mine work force
families from the rest of
Ketchikan residents by creat—
ing a company town. Others
said that U.S. Borax should

buy the land and pay a good
price for 1it.

one-fourth of the residents.
Residents received a brief

description of the two

possible access routes to

the proposed mine and then

wore asked to rate the accept—
ability oT each. While both
routes received more posit ve
than negative ratings, resi—
dents clearly feel Wilson Arm
is more acceptable than Boca

de Quadra.

Amom those residents with an
opinion, seventy percent feel
Wilson Arm is definitely (281)
or somewhat (42) acceptable
while- fifty-one percent feel
Boca do Quadra 1is definitely
(15"1) or somewhat (361) accep—
table. The relative lengths
and safety of the routes scorn
to be the major reasons for
Wilson Arm"s higher accepta—
bility. Generally speaking,
both routes have approximate —
ly equal support and opposition
because of environmental 1im—
pacts .



The data also showed that
placement of a docking facil—
ity at either location would
result In a net increase 1In
the numbers of visitors to

the area, with the larger in—
crease occurring for Wilson

QOutdoor Recreation

Picnicking and hiking/walk—
ing for pleasure were at the
top in resident participation.
Also near the top were boat—
ing and fishing, followed by
shellfish gathering. Al—
though these activities often
require expensive equipment:,
the high incidence of partici—
pation clearly reflects the
maritime character of Ketch-—
tkan and 1ts residents.

Following distantly behind
those activities were carping,
either in Lhe form of Lent
camping, backpacking, or the
use of U.S. Forest Service

Attitudes Regarding
Wilderness Recreation,
Protection of Misty Fjords
National Monument, and

Commercial Fishing

Nine of every fen residents
personally feel, it is at
least somewhat important to
have recreational experiences
in a wilderness area, anti for
most ol Liicm, such experience
IS very important. Almost
three-fourths of the residents
valuing wilderness recreation
also felt 1t was at leasL
somewhat 1important that their
experience be 1in solitude --

Arm.  An interesting result
showed more than a third of
the residents felt their
usage of either area would
not change because of place
ment of a docking Tfacility.

cabins, and hunting, either
big game or small game.

Not surprisingly, on and
around Revilla Island, whore
the bulk of the Borough pop-—
ulation resides, 1is the site
of most resident outdoor
recreation. in the Misty
I"jords National Monument,
Rudycrd Bay area ul truel.e.d 1in
most residents during the
past year, while Lhe Wilson
Arm and Boca do Quadra areas
rated second and third re—
spect ively.

that they encounter very tew
or no other persons.

Two-fhirds ol the residents
leeJ Ilie Mist.y F joids National
Monument 1s receiving at least
adequate prcLection. One-
third feel that about Lhe

right amount 1is being done Lo
protect Lhe Monument, while
another third leel Loo much 1is
being done. only thirteen por-

Percent

0

of Resident Participation in the Area"s Outdoor Recreational Activities

80 " picnicking
80 .Hiking and walking for pleasure
7sn Boating
73",. Pishing
She 11 fish ga tinering
Ja- Potfitt .vrvio - cabin camping

25 % Hunting hia game

13 Ten I camping
iff  Hunting ranalJ game
It Itickpack camping

Part icip.itcft in none of these act ivities

Cios. country skiing

LR Wiu<hi 11



cent feel not enough protec—
tion 1is occurring.

A majority feel there i1s at
least adequate protection and
management of Southeast Alaska's
commercial fisheries. Most of
these feel there is alout the
right amount of protection,
while seventeen percent feel
there is too much protection.

Employment

The effective labor force of
the Borough represents three-
fourths of the residents over
sixteen years old. Of those
not in the labor force, over
half are housewives and the
remainder are relatively
evenly divided between stu—
dents and retirees. The
Borough®s unemployment rate
in mid-Fairl 1981 was 9.4V,

The survey also revealed:

< Eighty-four ,.ercent
of employed persons
interviewed are em—
ployed full-time.

< Seventeen percent of
the employed have
more than one job.

< Fourteen percent of
those employed have
a primary job that
is seasonal.

< Eighteen percent of
the employed residents
work 1in professional
services, while fif—
teen percent work 1in
the wholesale and re—
tail trade, and fif—
teen percent work 1in
manufacturing. Thir-

Nonetheless, almost a third
of the residents feel there 1is

not enough protection and man—

agement. The primary reasons

for feeling there is not enough

regulati. include lack of
enforcement of the 200 mile
limit, too much cvor-fishing,
and the need for more hatch—
eries .

teen percent are em—
ployed in public ad-
mLnistrnLion, wh tlo
ten percent work in
bus iness s-.-rvicon,
and seven percent
wo:zls In mining or
consLmet icn.  FiXx
perci.=nl  i"m=1"Yy»loyod
in Lhe lisliini or
fon €iry iinhistrios.

o1, |i>»|1m,,,,. reel) L
i> th"Ur m.!'mh_oyod
wal. in ih<l[>riv 1o

ilr."CLOI , Will le= IW"Mity-
sevon pei cimii worlv
in tin* public r,i'd or ,
aiill  ;ixzlean pig celll
ale Sel! sM)>11 *1-

I'iity-si'Veu p> icun’

til D0 imuj 1001l 0 ew—
idiilll;i e (.]lj, Rjy n]
ill Llle i1/ el I7'Lell-

ii.iii, lwenty-imi |HI_
jIMCIMI THII .1i |e el
i.he ieii.y, Hui iii-

11imi porci'iil hclLd
> ibs In»lii inside and
till :ido liie i'iiy.

° Twimily-s iperi:on |
ol Lin! eullent 1y em-
ployed m.Sidents had
bi-(Za unemployed at
some time during Lhe

past two years.

Twenty-two percent
of the respondents
held seasonal jobs

Interest in Quartz

Hill Employment

After being told that U.S.
Borax intends to pieVide
local and on-site training
for persons interested in
working at the mine, the
residencs were asked to in-—
dicate their likelihood of
applying for a job at the
mine or mill under three
different conditions.

Thirty-seven percent of the
residents expressed an inten—
tion to apply for a job know-—
ing it would necessitate a
move to the new townsite -
half of these persons said
they would be very likely to

during the past two
years which partly
explains this rate
of unemployment.

apply. The figure rises to
forty-six percent for the

four day Ketchikan Commute
Option, with almost half saying
they would very likely apply,
and it rises further to fifty-
three percent for the seven

day Commute Option with half
saying "it"s very likely" they
will apply.

To the adult residents of Ketch-—
ikan, employment at the mine or
mill is a very attractive pos—
sibility, and the possibility

of remaining in Ketchikan and
having every other seven days

off makes it even more attractive,

Percent of Residents Likely to Apply for a Quartz Hill Job

Now

Towhsito

Option
Some- Somo-
wha t wlAL

ikely likely

19% 25%
Very Very
likely likely
18 % 21X

Four Seven
Day Day
Commuto Commute
Option Option

Some —
what
likely
26%

Very
likely
27%



fact shee-t
issued by the public relations department U S B O R A X

3075 WHshire Boulevard, Los Angeles, California 90010 #381-5311

QUARTZ HILL FACT SHEET April, 1982

SECTION 1

Location

The U.S.BORAX Quartz Hill Molybdenum project is located on a knoll,
named Quartz Hill, 1in an elevated valley on the mainland 1in southern
Southeast Alaska, about 45 air miles east of the city of Ketchikan.
The site 1is within the Tongass National Forest and the Misty Fjords
National Monument. Quartz Hill is approximately 665 miles north of
Seattle.

Background

Exploration In 1971, U.S.BORAX geologists began exploration 1in

and Discovery this area of Alaska and in the fall of 1974
discovered the Quartz Hill molybdenum deposit.

Exploration The Quartz Hill camp was opened 1in 1975 with about

Camp 25 employees. It has operated every summer since
that date. In 1981 the camp population peaked at
120, the majority of which were contractors.

Ownership U.S.BORAX discovered and acquired the Quartz Hill
molybdenum deposit in 1974. The deposit was
acquired by the location of mining claims and
U.S.BORAX"S interest in these claims was
subsequently conveyed to Pacific Coast Molybdenum
Company, an affiliate <corporation. U.S.BORAX
manages the Quartz Hill project under a
contractual agreement with Pacific Coast
Molybdenum Company.

Size U.S.BORAX estimates that more than 230,000 feet of
core drilled through 1981 has indicated a mineral
deposit 1in excess of 1.5 billion tons of mineable
ore grading 0.136% molybdenite (M0oS2) wusing a
cutoff grade of 0.07% MoS? with portions of the
orebody averaging 0.20% Mosz* It is a large
deposit and is located near surface which allows a
large-scale low unit cost operation.
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As of August 1981, the lateral extent and depth of

the deposit had not yet been completely
determined. Additional drilling over the next
several years is planned.

Current information through 1981 ranks Quartz Hill
as one of the 1largest known molybdenum deposits in
the world.

Project Permitting Timetable

The Alaska National interest Lands Conservation Act (ANILCA) requires
that the following be completed on or before the given dates.

June 2, 1981 - The Secretary of Agriculture in
consultation with the Secretaries of Commerce and
Interior and the State of Alaska shall prepare a
draft Concepts Analysis Document analysing the
concepts under consideration for the development of
Quartz Hill. (Sec. 503(h)(2))

Sept. 2,1981 - The final Concepts Analysis Document
will be issued.

Sept. 2, 1981 - Holders of wvalid mining claims
within Misty Fjords National Monument or Admiralty
Island National Monument (defined as "core claim" by
the Act) are entitled to Tfile applications for

prospecting permits on adjacent unprospected claims
as defined by Act. (Sec. 504)

Dec. 4, 1981 - The Secretary of Agriculture shall
issue a draft environmental impact statement (EIS)
on the Quartz Hill access vroad and bulk sampling
phase without stipulating a preferred alternate
access route. (Sec. 503(h)(3))

The final EIS will be issued upon completion of the
review of the draft.

Within four months of the 1issuance of the final EIS,
the Secretary of Agriculture shall complete any
administrative review and shall issue a special use
permit for a surface access road for bulk
sampling. However, the Secretary shall not issue
the permit until the full 1981 field season of
baseline data gathering work has been completed.
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Environmental Baseline Data Collection

U.S.BORAX began 1its data collection programs in 1975. It presently
consists of the collection of baseline data on water hydrology and
quality, meteorology, snow, geology, physical and chemical
oceanography, coastal and marine biology, aquatic and terrestrial
biology, archeology and socio-economics. This information will be
used for project permitting. Estimated total project environmental

cost? through July 1981 were over five and one half million dollars.
Project Costs

Total project costs through 1981 were approximately forty million
dollars.

Current Activities at Quartz Hill

During the 1981 field season, U.S.BORAX drilled over 60,000 feet of
core and excavated 3,840 feet of drifts in two adits.

Suitable sites for associated mine development facilities such as a
plant, water reservoir, tailings disposal, a camp or town, roads,
etc., 1s being investigated.
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SECTION 11

Construction and Operations

Based on current knowledge the following is vhe planned schedule:

Life of
Deposit

ConstruclLion

Employment

Costs

Townsite

Product ion

Markets

Uses

The Quartz Hill mine 1is estimated to have a life
of 70 years, at an ore processing rate of 60,000
tons per day.

Construction of the mine is currently scheduled to

begin in 1084. Construction is estimated to take
372 years and the mine is scheduled to begin

operation in late 1987.

The construction work force 1is expected to require

1,000 persons. Operation is expected to require
approximately 850 full-time employees. Mine
construction requires a moderate to high
percentage of skilled labor. Mine operation will

require trained operators and craftsmen.

Construction of the mine 1is expected to cost $870
million in 1980 dollars. The annual payroll
during operation 1is expected to total $25 million
per year.

Studies were begun in 1981 to determine whether
employees will live in Ketchikan with their
families and commute to the remote site, or
whether a community will be built near Quartz Hill
to accommodate both the employees and their

families. U.S.BORAX will, complete these studies
in 1982.
Mining Operation: The Quartz Hill molybdenum

deposit occurs at the surface and will be mined by
the open-pit method.

In full production, the Quartz Hill mine should
produce about 40 million pounds of <contained
molybdenum (Mo) per year. The annual value of
molybdenum product will be approximately $340
million based on the average 1981 market price.
At current molybdenum prices the total gross value
of the deposit approximates $24 billion.

Molybdenum 1is a critical material used principally
in tlie manufacture of high strength steels, high
temperature alloys, and for corrosion
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resistance. Molybdenum and 1its alloys are used 1in
automobiles, oil and gas drilling and pipelines,
solar panels, stainless steel, ~catalysts,

pigments, cast iron, super-alloys, lubricants,
tooling machinery, and many other end products.

Tailings The mining operation will produce almost three

Disposal pounds of molybdenite per ton of rock. The
balance of the crushed rock must be disposed in

either an adjacent fjord or a suitable land site.
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March 11, 1983

ELECTRIC POWER FOR THE
QUARTZ HILL MOLYBDENUM PROJECT

Summary

The Quartz Hill molybdenum project will require 44 megawatts of
electric power when the f"rst phase of construction is completed

in the late 1980°s, and another 16 megawatts when expanded in the
early 1990"s. Since an outside source of power is not currently
available, plans call for the construction of a thermal power plant

at Quartz Hill.

An expansion of hydro generating capacity coupled with the con—
struction of a power intertie system for Southeast Alaska has been
under consideration for some time. If plans for an intertie and
increased generating capacity can be integrated with the Quartz
Hill development, then important mutual benefits should result.

It 1s hoped that this paper will provide a starting point for
discussions between U.S. Borax and between the state and local
groups who are responsible for power development in Southeast
Alaska.

UNITED STATES DORAX a CHEMICAL CORPORATION <8073 WIL3HIRE BOULEVARD <0S ANGELES. CALIFORNIA BOOIO =£213 1351.3311
MAIL ADDRESS! P. 0. BOX 70128, SANFORD STATION. LOS ANGELES. CALIFORNIA 00373



The Project and its Power Requirements

The United States Borax & Chemical Corporation, acting on behalf
of Pacific Coast Molybdenum Co., 1is engaged in the development of
the Quartz Hill molybdenum deposit located 45 miles east of
Ketchikan in the Misty Fjords National Monument.

The deposit, one of the largest of its kind in the world, contains
ore reserves equal to a life of about 70 years at a production rate
of 60,000 tons of ore per day. U.S. Borax has engaged Bechtel Civil
and Minerals, 1Inc. to complete engineering studies for the con-—
struction and operation of a mine and processing plant to be located
ac the site.

Current plans call for the construction of a 40,000 ton per day
mine and mill at Quartz Hill which is expanded to 60,000 tons per
day four years after start-up.

The project schedule is as follows:

Complete project EIS and obtain all permits: - Mid-1984
Start construction of 40,00- “on plant - Late 1984
Complete construction of 40,000 ton plant - Late 1987
Start 20,000 ton expansion - Mid 1990
Complete 20,000 ton expansion - Late 1991

The project schedule is contingent upon obtaining all required
permits as planned and upon the Company®s continuously updated
assessment of market demand for molybdenum.

Power requirements are large. Demand at 40,000 tons per day is

44 megawatts, and at 60,000 tons per day demand is 60 megawatts.
This compares with a total installed capacity in Southeast Alaska

in 1980 of 176 megawatts operating at a 24% capacity utilization. (1)

No outside source of power 1is currently available and Bechtel Civil
and Minerals has studied a wide variety of options for power genera—
tion including locally generated hydro power, steam, gas turbine,

and diesel plants, with the burning of a variery of fuels from coal
to natural gas.

Locally generated hydro power has been ruled out because of the
unavailability of sites and the wilderness classification of the
surrounding area, (see figure 1-2). A coal fired steam plant 1is
uneconomic because of the extremely high capital cc~t required for

(1) State of Alaska Long Range Energy Program 1982 Report.
Department of Commerce & Economic Development



coal handling facilities and the severe air quality restrictions
in the area which would require a very expensive scrubber installation.

Bechtel has concluded that diesel and gas turbine-combined cycle

are the two most practical alternatives. Although diesel is slightly
lower in capital cost, the combined cycle configuration is favored
because it can operate on a greater variety of fuels (from natural
gas to No. 6 fuel oil) and permits better NOx control.

Costs

Capital costs for various configurations of power plants/ including
fuel handling and storage facilities, range from $90 to $134 million
for an 80 megawatt capacity plant. In the following discussion

all costs, capital and operating, are expressed in -urrent 1982

dollars.

Fixed costs range from 5.5 to 3.5C per kWh depending on whether

or not scrubbers are installed and on the t”pe of generator drive.
There are many methods of calculating annual fixed costs for power
plants. A method widely accepted in the power industry 1is to
calculate fixed charges as a percentage of capital investment
related to interest on investment, depreciation, income and
property taxes, insurance, and administrative expense. On this
basis a fixed charge rate of 18% is a reasonable figure in 1982.

Capital and Fixed Costs

Mine Installed Operating Capital Fixed Cost
Qutput Capacity Rate Cost Per kWh
Tons/day MW MW million Generated
Gas turbine-
combined cycle
with scrubber 40,000 63 44 $ 104 $ 0.055
60,000 81 60 134 0.052
Gas turbine-
combined cycle
w/out scrubber 40,000 63 44 76 0.040
60,000 81 60 9/ 0.038
Diesel w/out
scrubber 40,000 60 44 66 0.035
60,000 82 60 90 0.035

The decision on whether to install flue gas desulfurization scrubbers
involves a trado-off between capital and operating cost. In order

to burn low cost fuel at Quartz Hill (No. 6 Tfuel, 2% max. sulfur)
scrubbers are required, which increases the capital cost of the

power plant by about 38%.
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Operating costs, which range from 6 to 7.5C per kWh in

vary with the type of fuel

Fuel (O
il
Gas turbine-
combined cycle
with scrubbers #6
Gas turbine-
combined cycle
w/out scrubbers #2
Diesel without
scrubbers #2

used,

Fuel Cost Operating &

Per kWh Maintenance
per kWh
$ 0.049 $ 0.011
0.069 0.006
0.067 0 .006

1982 terms,

and are estimated as follows:

Total
Operating

Cost
oer kWh

$ 0.060

0.075

0.073

Total costs of around 11% per kWh for various configurations are

quite similar but the cost mix

Mine

Output
Tons/day

Gas turbine-
combined cycle
with scrubbers 60,000

Gas turbine-
combined cycle
w/out scrubbers 60,000

Diesel w/out
scrubbers 60,000

Installed Fixed

Capacity Cost
MW per kWh
81 $ 0.052
81 0.038
82 0.035

is significantly different.

Operating Total
Cost Cost
per kWh per kWIx
$ 0.060 $ 0.112
0.075 0.113
0.073 0.108

Estimates of power demand and energy consumption are shown in the

attached Table 1.

(1) No. 6 oil (S:2% max)

No. 2 oil (S: 0.05%

at

max)

$0.66 per gal.

at $0.94 per gal.
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Quartz Hill and Southeast Alaska Intertie Systenm

Southeast Alaska"s electric power system is in a relatively primitive
stage of development. The lack of an intertie system forces each
community and industry to develop its own power source independently
and in isolation. Capacity utilization at 24% is about half the
utilization rate in the Lower 48. Load profiles in one consuming
area cannot be balanced by a different load profile in another area.
All of these factors tend to force high power costs onto all users

in Southeast Alaska. The integration of Quartz Hill with its large,
steady load into an intertied power system should significantly
reduce costs to all users of the systen.

A power 1intertie system for Southeast Alaska has been under discussion

for some time. Any consideration of an intertie and expansion of
generating capacity in the Southeast region should include Quartz
Hill as an integral part of those plans. If the development of

Quartz Hill can be meshed with the development of an intertie system,
then capital expenditures and power costs may be reduced at Quartz
Hill while at the same time the system would benefit from the
addition of a large, firm, and steady load.

Several possibilities for integration are apparent:

1. Supply of all of Quartz Hill"s requirements by means of
an intertie and a large increase in generating capacity.

2. A firm supply of a significant block of Quartz Hill"s
requirements, say, 20 to 40 megawatts, preferably in time
to accommodate the expansion from 40,000 to 60,000 tons
of ore per day.

3. Supply of seasonally surplus power on a non-firm basis.

Options 1 and 2 are the most attractive to U.S.Borax, since they
would permit reductions in capital cost of an owned power plant,
both in tems of capacity and quite likely in terms of its con—
figuration and cost per unit of capacity.

For these options to be attractive, a meshing of schedules for both
power development and the project development would be required.

It is possible that if firm schedules for the reasonably early
delivery of power to Quartz Hill could be accomplished, the project
schedule could be altered to accommodate them.

Although option 3 may produce significant benefits for the power
generation and distribution entity, it is less attractive to U.S.Borax
than options 1 and 2 because it will not reduce capital investment

in generation facilities at Quartz Hill.

It is clear that the price of power delivered to Quartz Hill would
have to reflect the mutual benefits and costs of a specific arrange—
ment to both buyer and seller.



TABLE 1

POWER DEMAND AND ENERGY CONSUMPTION

Year -2 -1 0 1 2 3 4 5 6 and thereafter

Average Demand,
MW 5 5 16 23 32 44 51 48 54

Annual Energy

Consumed
kWh x 106 10 10 100 190 270 340 400 410 455
Notes:

1. In current project schedule, ye*r 0 is 1987

2. In years -2, -1, 0, 3, and 4, construction demand is 5 MW

3. 40,000 tons per day mine and plant is started up in year 0

4. Expansion to 60,000 tons per day is started up in year 4
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FIGURE 1-2
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February 24, 1983

The Honorable Bettye Fahrenkamp
Chairwoman, Senate Resources Committee
State Capitol

Pouch V

Juneau, Alaska 99811

Dear Bettye:

I would again like to thank you for making it possible
for us to brief you and the other Resource Committee members
on our Quartz Hill Project. As we move into development of
the total project Environmental Impact Statement, we consider
it especially important to keep all interested persons aware
of our plans and progress.

I would also like to again extend our invitation to you
and your committee to visit our project. As we discussed,
any time after the first of May should be suitable weather.
As a suggestion, it would be possible to take the early
morning flight out of Juneau and we could pick you up at
the airport and take you directly to the site. We could
either rush through the visit and return you to the airport
for a mid-afternoon flight back to Juneau, or, and more to
our liking, we could have a leisurely tour, dinner together
and you could return on the late e\ening flight to Juneau.

Senator Ziegler has kindly offered to be the go between
for arranging such a trip so please feel free to let him know
what plans would best meet your schedule.

Again, Bettye, thanks for the opportunity to make our
presentation to your committee.

Sincerely,

DLF:es
cc Senator Ziegler Ketchikan Manager
Bill Miles Quartz Hill Project

UNITED STATES DC *X ft CHEMICAL CORPORATION P.0. BOX 5320, KETCHIKAN. ALASKA 99901 «(907 | 22*>-90H



Alaska State, Legislature

Senate

JAN 1 8 1983
Official 3usiness Pouch V

State Capitol
Juneau, Alaska 99811

January 17, 1983

Mr. Don Finney,

Ketchikan Manager- Ouartz Hill Project
U.S. Borax and Chemical Company

Box 5230

Ketchikan, Alaska 99901

Dear Don:

I"1l be serving this year on the Senate Resources Committee which wi"ll be
chaired by Senator Bettye Fahrenkamp of Fairbanks; a longtime and dear friend
of mine.

She wanted me to ask you if you or somebody else on behalf of Borax would
like to appear before the Senate Resources Committee to acquaint’the members
thereof as to the status of one project - a a sort of an overview rf what"s
been accomplished to date and what you hope and anticipate to do in the
future.

This course is not compulsory. It is only an offer, and there will certainly
be no hard feelings if you decline.

The Resources Committee will be meeting in the Capital Building every Monday,.
Wednesday and Friday at 1:30 p.m. If you opt to give us the update, give me
a call and we"ll agree upon a date, subject of course, to the chairpersonls
okaying the same.

Best regards,

Robert H. Zieg.ler, Sr.

RHZ:1k

bcc: 4 Senator Bettye Fahrenkamp
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Alaska State Legislature

Senate
o ) Resources Committee
Official Business Pouch V
Senator Bettye Fahrenkamp State Capitol
Chairman Juneau. Alaska 99811
February 23, 1983 Senate Finance Room
3:10 p.m.
MEMBERS PRESENT
Senator Fahrenkamp Senator Paul Fischer
Sena tor Ziegler Senator Vic Fischer
Senator E1liason Senator Mulcahy
Senator Sturgulevski
SB 51 An Act Establishing the Shuyak Island State Park
and
A briefing on U. S. BORAX QUARTZ HILL MOLYBDENUM PROJECT
SB 51 Neil Johan seen, State Park Director, DNR; Jay Nelson, Exec—

utive Director, Alaska Environmental Lobby; and Larry Nicholson, Department
of Fish and Game spoke 1in favor of SB 51.

Senator Mulcahy moved and asked unanimous consent that SB 51 be moved
from committee with individual recommendation. There were no objections.

BORAX BRIEFING --———- Don Finney, Ketchikan Manager of the Borax project
presented a slide show and background information on the U. S. Borax Quartz
Hill Molybdenum Project which 1is located about 45 air miles east of

Ketchikan. Borax estimates that more than 230,00°0 feet of core drilled
through 1981 has indicated a mineral deposit in excess of 1.5 billion tons
of mineable ore, the largest such deposit in the world. Subjects presented

were ANILCA timetable, sampling process, feasibility phases, construction
and operation, proposed mine operation, surface hydrology, water quality,
coastal and marine biology and the socio-economic 1impacts. Pros and cons
of a company town were discussed.

Meeting adjourned at 4:05 p.m.
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