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fln increasing demand for minerals, nmew technological
developments and improved prospecting techniques can be
expected to accelerate further development of Washington's
mineral deposits, Coupled with new market demands is the
growing need for high quality raw materials and less re-
luctance by industrial consumers to consider unfamiliar
and newly developed supply sources., These factors plus
population increases, new manufacturing processes, low
cost hydroelectric power, an adequate water supply and
improved transportation services provide additional in-
centive for further local production,

Washington is a richly mineralized state with a wide
diversity of minerals and, as a result, offers an un-
usually broad range of development opportunities, These
opportunities exist for the miner, the minerals processor
and the consumer of minerals. Over 2,000 documented occur-
rences of both metallic and nonmetallic minerals exist.
While many of these occurrences have been fully explored,
the true extent of all of these deposits is not really
known. The statement,,"It is little more than tapped",.
is very appropriate when applied to Washington's total
mineral resource,

Relative

An active growing minerals in=-
dustry has flourished in Washington
since the first mining of coal in
the early 1850's, Since that time
more than $1,.,8 billion of minerals
production has been recorded, A
detailed record of that production
follows., Segments of Washington's
minerals industry hold national pro-
minence, The State ranks sixth in
lead production, eleventh in zinc,
sixth in gold, sixth in silver, peaT— LAy
third in diatomite, fifth in carbon Production  Values
dioxide, tenth in sand and gravel, 1964




second in magnesite, seventh in talc and soapstone, first
in olivine, and sixth in uranium production,

A recent study of western markets for mineral raw mat-
erials concludes, "There is a gradual shifting of re-
quirements from metals to nonmetals and from distant to
local sources of supply". In Washington, as in the rest
of the West, the real story is not only what is currently
produced, but what will be produced when demand and tech-
nology make it economically feasible. There are mineral
resource areas that appear to offer development opportun-
ities exceptional in their total potential, Presently
they appear to require only the application of money,
knowledge, research effort or await proper market con-
ditions, These development opportunities are reviewed
below,

'lgauxite - Extensive deposits of ferrugineous bauxite
occurring in Washington are a potential source of aluminum
and iron, These deposits, as yet not completely docu=
mented, cover well over 2,000 acres with maximum thick-
nesses of from 15 to 20 feet. These occurrences lie in
beds which could be easily mined by inexpensive strip-
pit methods., They are located adjacent to the lower :
part of the Columbia River which provides both barge
traffic and access to deep-sea shipping. Large deposits
of material that is chemically and physically similar
also occur in adjacent areas of Oregon,

Extraction techniques are known but have not been used
commercially in this country. The "acid-leach” process
and the "Pederson process' have proved successful in the
extraction of alumina, Rich in iron (39% A1203, 29% Fe203)
these deposits offer the possibility of the production
of pig iron as a by-product utilizing the "Pederson
process'", The extraction of iron might well be neces=-
sary in order to have a commercially feasible operation,

The market for bauxite is not confined to that for
alumina production, Other utilizations include: ab-
rasives, refractories, high-alumina cement, insulating
materials, as a catalyst by the petroleum industry, and
as a flux in making steel and ferroalloys.

l;lack Sands = Extensive black sand deposits containe-
ing irom, titanium, and minor amounts of other minerals
cover several square miles near the mouth of the Columbia
River, in Grays Harbor and other coastal beaches, and out
into the ocean for an unknown distance, It is expected
that the extent of deposits beneath the ocean will be
documented by the Bureau of the Mines' newly created
Marine Minerals Technology Division,

Black sands are considered a source of iron and titanium
with perhaps zircon and garnet being recoverable as by=-
products, Considerable interest has been exhibited in
black sands at various times, During World War II simi=-
lar deposits in Oregon were mined and concentrated for
their chromite content. More recently a major minerals
firm has conducted an investigation of the sands deposits
near the mouth of the Columbia River,

Commercial processing of black sands is not currently
feasible because of difficulties in producing concentrates
due to the mineral composition of the sands. The resource
is available but the know-how for commercial production
has not yet been demonstrated,

(}g&l - Not really an untapped resource but in Washing=-
ton it is an under-utilized resource. Within the State
of Washington lie the largest coal deposits in the Pacific
states == 6.2 billion tons, These deposits contain bit=
uminous, sub-bituminous, lignite and anthracite coals in=-
cluding metallurgical coking coals, Washington coals have
a moderately high BTU content, Although the coals are high
in ash they can be upgraded and the sulphur content is low.
Mining costs are generally high, but some seams can be

strip-mined and others are amenable to low=-cost mechanical
methods,

Although coal production in the State has declined in
recent years, changing markets and current research may
reverse this trend in the near future, Plans offered for
utilization include such suggestions as coke for metal=-
lurgical uses both here and abroad; fuel for smelter use;
rock wool production; steam-electric generation; product=-
ion of gas, gasoline, and chemicals from coal; and pro=-
duction of electrode carbon and other high-purity carbon
products, With proper timing and the right combination



MINERAL OCCURENCLES OF WASHINGTON
Metallic Total Nommetallic Total
minerals Number Production®™ minerals Number Production
Antimony 31 $81,293(1907-1952) |i Clay 159 $6,816,934(1933-1963)
Chromite 83 14,365(1917-1942) || Coal (fields) 10 444,190,000 (1890~-1963
Copper 605 43,412,918(1893~1963) || Diatomite 46 % (1906-1963)
Gold 411 78,302,463(1866-1956) |l Dolomite 24 Amount not known
Iron 116 572,068(1919-1959) i Fluorite 3 11,000(1941-1946)
Lead 450 51,815,415(1898~1963) |l Graphite 25 e
| Manganese 2182 % (1924=1959) || Limestone 112 #_(1900-1962
Mercury 43 711,304(1926-1958) |l Magnesite 17 1916-1963
Molybdenum 37 16,000(1936=1942)all Olivine 9 # (1946-1963)
Nickel 40 None 0il and gas 40 730,000(1933-1941)
Silver 79 12,265,109(1866-1956) || Peat 336 1,194,420(1953-1956~
Tellurium 3 None 1963)
Titanium 6 None Pumice & 187 1,993,853(1955-1963)
Tungsten (A 229,740(1933-1943)A pumicite
Uranium 37 12,461,164(1955~1963)A}} Silica 79 #* (1921-1962)
Zinc 112 }109,388,088(1911-1963) || Sodium sulfate 15 3
Nonsiathllth Eiheeals Stone 250 238,004,758?1918:1963;

; Talc & 23 573,581(1933 3
Barite 35 105,252(1940-1962)A S ahat-6hb
Bauxite 5 None®@ 53
Carbon dioxide - # (1953-1963) || i e

¥Confidential information, value of undisclosed items: asbestos, bentonite,

carbon dioxide,

cement, diatomite, epsomite, gemstones, graphite, grinding pebbles, gypsum, lime, limestone,

magnesite, manganese, olivine, pulpstones, silica, sodium sulfate, strontium,

silver for 1957-1963.
AEstimated in part

o

$502,620,342

6Large known reserves
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of ideas, skills and money applied to our abundant coal

resources, any one of those suggestions could well prove
successful,

Ivickel-lron Ore = Contiguous deposits contain in total
more than 9 million tons of nickel=iron ores., Exploratory
drilling has documented 6~1/4 million tons composed of 40,9%
iron, 8% nickel, and 2.4% chrome, An additional 2-3/4 mil-
lion tons contain .8% nickel, These deposits are similar

to deposits in Cuba that, before Castro, were an important
source of nickel,

This deposit would supply for 90 years an electric smel-
ter with a production rate of 100 tons of carbon steel and
30 tons of stainless steel daily., Smelting with an elec-
tric furnace has been done on an experimental basis on
similar ores but not on ores from these particular deposits,
Local coals are available to use as a reducing agent if a
process such as the Strategic-Udy process were utilized.

Experimental smelting tests are needed using these ores
and local coals to document operating procedures and costs,

()livine - A resource occurring in such vast quantities -
that someday Washington olivine deposits should be the
foundation for a major industry, Olivine is a magnesium-
silicate mineral and represents a potential source of mag=-
nesium metal and chemicals, In the one major deposit is
160 billion tons - a whole mountain of olivine, It is
the largest and highest grade deposit in the United States,

Roughly 45 billion tons of magnesium is combined chemi-
cally in olivine in this deposit. At present no commer-
cially feasible means of extracting the magnesium has been
proven, but laboratory and pilot plant tests are continu=-
ing. In comparative terms olivine contains a larger con-
centration of magnesium than most other sources,

Olivine - 28%
Magnesite = 28%

Salt Brines = 1-2%
Sea Water =~ ,13%

Dolomite = 12%
Brucite =~ 40%

Currently the principal and rapidly growing use of oli-
vine is as a molding sand for aluminum, magnesium, brass
and steel castings, This use is based on the highly su-
perior refractory and molding qualities of sand made from

olivine as compared with conventional molding sand,
Smaller amounts are being used as a pressed refractory
brick, as an aggregate for plastic refractories and as
blasting sand.

It would appear that olivine is one of Washington's
largest latent resources — a major opportunity.

_F%troleum - One of the major oil exploration efforts
in the world today centers on the coastal areas of the
Pacific Northwest, Awards totaling $35 million for Wash-
ington and Oregon off-shore leases were made in’”1964.and
two to three times that amount will be spent on explora=-
tion during the next five years,

Geologic factors, both on and off-shore, compare favor-
ably to other petroleum producing areas of the nation, On-
shore exploratory drilling has been carried out for some
time, This exploration has resulted in excellent shows of
both gas and oil but none in commercial producing quantities.

The intense activity and continued interest by major
0il companies in both on and off-shore locations would
appear to indicate considerable promise for the dis-
covery of commercial quantities of oil and natural gas,

f&s these development suggestions are reviewed, the pre-

sent minerals production should not be dismissed. Growing,
maturing markets require parallel growth by basic suppliers
so Washington's total minerals resource should be reviewed.,

This review can be accomplished in part through a pub-
lished inventory of all metallic and nonmetallic mineral
occurrences known in the State., These volumes provide
the investigator with a convenient foundation for a more
comprehensive study of any mineral or mineral location in
the State, ‘

In addition to this minerals inventory, and professional
geological services, the State offers the prospective dev-
eloper skilled market analysis, Published reports include
such minerals as diatomite, lightweight aggregate, barite,
limestone, refractories and clays,

If your interest is minerals — or any other industrial
or commercial activity — check with Washington State first.



Mineral

Processing Plants
in Wa;hipgton

AALUMINUM PLANTS
1 - VER & WENATCHEE
KatSER ALuMiNuM CORP. SPOKANE &
Tacoma

-
}
}

4 CARBORUKDUM PLANT
THE CARGORUNDUM U0, = VANCOUVER

Ot ATOMIC REACTORS

RevynoLDS MeTALS CO, - LONGVIEW v M1 R6Y COM, = RICHLAND
INTALCO = FERNDALE (UNDER CONSTR, )
@ MAGNESITE PLANT
¥ GOPPER SMELTING & REFINING HW| NESITE CO, = CHEWELAH
ERICAN SMELTING FINING = TACOMA
-y SN 1 B A ©CLay PrODUCTS
% CEMENT PLANTS BUTLDERS BRICK CO. - SEATTLE &
TEn16H PORTUAND CEMENT CO, = METALINE NEWCASTLE

FALLS
Lone Star CemENT CORP, = SEATTLE &
CONCRETE
ioEAL CeMeENT CO, = GROTTO & SPOKANE
OLymePic PORTLAND CEMENT CO, =
BELLINGHAM
PERMARENTE CEMENT CO. = SEATTLE

oOiL REFINERIES
BIL U1 e = BELLINGHAM
TEXACO INC, = ANACORTES
SHELL Ot Co, = ANACORTES
UeSe OtL & REFINING CO, = TACOMA
Unton Ot Co. OF CaL. = EDOMONDS
AMERICAN BitumMuLs & AsPHaLT Co,
Ricumonn BeaCH

AGLASS FLANTS
NOATAWESTERR GLASS CUp.=-SEATTLE
PEMBERTHY INSTRUMENT CO, = SEATTLE

R RoCk WOOL PLANT
OWiTED STATES GyesuM Co, = TACOMA

L Lime PLANT
ME,

INC, = TACOMA

CHEMALIS BRICK & TiLE Co,~ CHEWALIS
HI0DEN BRICK CO, = VANCOUVER :
INT*'L PtPe & CERAMICS = ReNToON & MiCa
LoweLt Brick & TeLe Co, = LoweLL
PETERSON DEve COsy, INC, = SEATTLE
RIDGEFIELD BRICK l TiLE = RIDGEFIELD

A Carson Dioxi1DE PLANT

S=1CE = KITAT

% IRON & STEEL PLANTS

HLEN TEEL CO, =~ SEATTLE
ISRACSON |RON WORKS = SEATTLE
NORTHWEST ROLLING MILLS = SEATTLE

% BIATOMITE PLANT

“RENTITE CORP, = QUiNCY

OOLIvINE PLANTS

HWE Tvine Co, HamiLToON

OLIvVINE CORP, = BELLINGHAM

PaciFic OLtvINE CO, = CLEAR LAKE

B FERROALLOY PLANTS

H1 ERR YS CORP, = TACOMA
KEOKUK ELECTRO MeTaLS CO, ~WENATCHEE




