TO? FILE MAY 5, 1988
e

FROM: DON -HULL

RE: OWENS-ILLINOIS GLASS PLANT IN PORTLAND, OREGON

On May 2nd, 1988, we visited the bottle glass plant operated
by Owens-Illinois at 5850 N.E. 92nd Drive, Portland, Oregon
97220. The tour was led by Carol Rissell (purchasing
agent), Bob Dolphin (ceramic engineer), and Roger Hansen.

The Owens-Illinois plant manufactures clear, green and amber
bottle glass products from mixtures of recycled bottles
(cullet) and sand. The natural sand sources are Lane
Mountain Silica in Valley, Washington, dune sand from Coos
Bay, Oregon, and a white ael oian (?) sand from Ehmett,
Idaho. Limestone is supplied from Texada Island, British
Columbia, by Ashgrove West and another supplier. Soda ash
is obtained from Green River, Wyoming.

The cullet comes from curbside recycling programs in
Portland and elsewhere and totalled 44,000 tons in 1987.

The plant processes 12-15 tons per hour of recycled glass.
The clear glass product contains 35-40% cullet, and the
amber glass as much as 78% cullet. A quirk in technology
prevents cullet from being used in excess of 80% in the mix.
It has the advantage of melting at a slightly lower
temperature than natural silica sand, thus prolonging
furnace life.

The Owens-Illinois plant in Portland employs approximately
425 and uses approximately 500,000 therms of natural gas per
month at a current price of approximately 28-30 cents per
therm. All furnaces are now fired with natural gas,
although electric furngces were used in earlier years.
Colorants used tc provide the desired color include pyrite
for amber glass and iron chromate (?) for green glass.

Additional details of the operation are provided on the
attached handout.
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WELCOME TO OWENS-ILLINDIS GLASS CONTAINER INC.

Portland Glass Container Plant
‘_‘77

You will be visiting Portland's glass container manufacturing plant,
so perhaps a brief history and description of the manufacturing process
will make your plant tour more interesting.

The Portland plant was constructed in the Parkrose area in 1956 on a

site of 78 acres. There were two furnaces and six automatic bottle - S
machines. Today there are three furnaces feeding six higher

productivity machines making 1,000,000 bottles per day. We employ
approximately 350 people to operate the plant around the clock, nearly

350 days per year. Two or three shut-downs per year are scheduled for
maintenance and/or inventory control.

The Portland plant produces containers for the entire Northwest area,
including Oregon, Washington, British Columbia, Idaho, Montana, Utah,
and California. The types of ware manufactured here include food and
Juice containers, pharmaceutical ware, and beverage, ligquor and beer

bottles. Sizes range from S oz. to 130 oz. gallon jugs.

The major ingredients of making glass are silica sand, soda ash,
limestecne, and cullet or recycled glass. The raw materials when mixed
together in proper proportions are known in glasshouse language as
"batch". In the Portland plant the raw "batch" is transported by
continuous conveyors from the batch storage and mixing house and
automatically fed inte the melting furnaces where it is melted to a
liquid state at approximately 2700 degrees Fahrenheit. When the glass
is thoroughly melted it sinks to the bottom of the tank, flows through
an opening called a "throat", and up into a refining chamber to be
purified. It then flows in to an automatic feeder and is partially
forced through a small hecle. Then it is cut by automatic mechanical
shears into small pieces of precise weight "gobs". From the feeder,
"gobs" fall into an automatic bottle blowing machine, which is probably
the most fascinating part of the glass manufacturing process. These
machines "form" the finished bottle to the exact dimension and
specification when compressed air is blown into the neck of the bottle
to force the molten glass to conform to the shape of the mold. The
finished bottle then must be {annealed" or gradually cooled. This is
accomplished in annealing ovens known as lehrs. In the lehr the
containers move through gradually diminishing temperatures until the
"cold end" is reached. Bottles and jars are inspected and examined
theroughly at this point. Once the containers have been judged to be
Dwens-Illinois guality they are placed in corrugated cartons or bulk
loads, loaded on pallets and transported to the warehouse area to await
shipment to customers.

Plant visitors are required to wear solid low-healed shoes as a safety

" precaution (open-toed sandals or tennis shoes are not permitted). Pants
are advised for the women. Cameras are not allowed. Please be advised
that there are several flights of stairs involved on the tour, both up
and down. .
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WELCOME TO OWENS-ILLINOIS. INC. .

Glass Redemption Center

The Owens-Illinois Redemption Center located at SB50 N.E. 92nd Drive,
Portland, Oregon (Phone 254-7331), was built in 1979 to process the
rapidly increasing volume of ecology cullet we purchase. While we could
handle the B400 tons we purchased in 1974, a sophisticated system was
required to satisfactorily process the 20,190 tons bought in 1982. The
system chosen represents the most up-to-date development in cullet
recycling, combining the best of many systems currently in use. Actual
on-site construction by a local construction firm began in mid-1979 and
the system was completed and processing cullet in early 1980. While the
cost of the center itself was approximately $350,000, additional paving,
weighing and storage facilities, mobile equipment costs, and building
modifications increased the total investment in our cullet processing
facilities to nearly $500,000.

The system processes 30 tons per hour and recovers 100% of all cullet
entering the system. It works on a dry-screening, air-separation basis.
Cullet is passed by two separate magnets for metal removal, two crushers
for bottle breaking and sizing, an abrader tc remove and tear paper
labels, a vacuum to remove all light scrap, and a vibrating screen to
separate properly sized cullet (3/4") from oversized. These
capabilities enable us to accept redemption glass containing more paper
and metal than we could previously accept, mcst of wnich would have been
taken to landfills instead. Recycling glass contributes to litter
reduction, helps support local recycling centers, help our over-crowded
landfills and provides a payback for your used glass bottles and jars
Recycling provides our glass container plant with 2 clean material to be
mixed with raw materials, reducing melting energy requirements and im-
proving our overall plant operation.

The Redemption Center is open Tuesdays and Saturdays from B a.m. to 2
p.m. and Thursdays from 3 p.m. to 7 p.m. with additional hours for
commercial recyclers. We accept all jar and bottle container glass
(light bulbs, ceramics, and other glass types have a different
composition and cannot be used in our operation). Elass should be
reasonably clean and must be separated by color -- green, clear (flint),
or brown (amber). The bottles may be crushed or left whole, and any
paper labels may be left on. We pay $40.00 per ton or .02 per pound for
green, amber, and flint cullet. In 1986 the Owens-Illincie Portland
plant paid 1,766,480 for 35,952 tons of cullet and since 1970 the C-1I
Portland plant has purchased 327,698 tons of recycled glass In 1987
the cullet increased by 19% to 44,431 tons and paid out to the public
and recyclers $2,474,226.

FOR GLASS RECYCLING INFORMATION CALL: 251-9481



Owens-Illinois, Inc.
Glass Redemption Center
5850 N.E. 92nd Drive
Portland, Oregon 97220
503-254-7331
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OWENS-ILLINOIS, INC.
PORTLAND PLANT HISTORY

The Owens-Illinois, Inc. Portland Plant was constructed in 1956 on a
78-acre site just outside the Portland city limits to meet the
demand of glass container growth in the great Northwest. It is the
only glass container manufacturing facility in the State of Oregon,
with direc; competitors located in Seattle, Washington and Canada.

The original plant was constructed with two gas-fired furnaces
feeding six bottle forming machines. In 1961-62 the plant was
expanded with the addition of a third gas-fired furnace and two
additional glass forming machines. A further expansion took place
in 1970 with the construction of an all-electric glass furnace and
two forming machines which provided a total production capacity of
four furnaces and ten forming machines.

During its peak level of production in late 1971 the plant employed
533 personnel to operate ten production lines. Our historical
annual increase in production ended in 1972 when the Oregon Bottle
Bill went into effect and our production has steadily declined since
that time. Currently we are operating three furnaces with six
machines and employ approximately 400 people.

The plant produces containers for the northwest area including
Oregon, Washington, Idaho, Montana, and California. We are a
general line factory producing ware varying in size from a 4 oz.
juice bottle to gallon jugs. 1In 1986 the plant manufactured
3,000,000 gross with net sales of 50,000,000. Our product mix was
30% beer, 20% beverage, 40% food and juice, and 5% pharmaceutical IV
ware. Our major customers include:

Customer Type of Ware Location
Pabst Brewing Company Beer Washington
Blitz Weinhard Beer Portland
Original N.Y. Seltzer Seltzer Water Washington
Welch Foods . Food Washington
Ocean Spray Juice washington
Hood River Distillers Liquor Oregon
Olshen General Various
Olympia Beer Washington
Potter Distillers Liquor Oregon
McGaw Laboratories ‘ v California
Nalleys Fine Foods Food Washington

The Portland plant established a glass recycling program in 1970,
two years prior to the enactment of the Oregon Bottle Bill, and this
program has proven to be extremely successful. In order to process
a growing volume of purchased cullet we installed a half million
dollar cullet recycling facility in early 1980. The system works on
a dry screening, air separation basis and processes approximately 25
tons per hour, recovering 100% of all cullet entering the system.
Cullet is conveyed past two separate magnets for metal removal, two
crushers for bottle breaking and sizing, an abrader to remove and
tear paper and aluminum labels, a vacuum to remove light scrap, and
a vibrating screen to separate properly sized cullet from oversized.
Currently we utilize between 30% and 70% cullet in our batch mixes.

In 1986 the Portland Plant purchased 35,952 tons of recycled glass
for $1,766,480. Since 1970 we have purchased 327,698 tons of
recycled glass.



"CWenS-ILLINDIS, INC
- 5850 N.E. S2Zrnd Trive
Portlanc, Orezcn €7220
(503) 253-7331
- N

AIRPORT

‘DIRECTIONS:

Go to the intersection of
K.E. Columbia Blvd. end .E. 92nd Drive.
Proceed nortn on N.E. S2nd Drive for
approximately two blocks and follow the
directional signs to factory entrance
and parking area.
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GLASS REDEMPTICON CENTER

Owens-Illinois Glass Container Inc.
5850 N.E. 92nd Drive
| Portland, OR 97220
; (503) 251-948B1

'hank you for you interest in the reclamation of glass containers, BOTTLES and JARS only.

‘0 understand our proceduréé for acceptance and to facilitate your delivery, please read
he following:

1.

10.

Our acceptance hours are Tuesdays and Saturdays from B a.m. to 2 p.m. and Thursdays

from 3 p.m. to 7 p.m.

Glass must be sorted by color (clear, green, and brown). To ensure future usage
of green glass (wine bottles), the lead cap or wrap must be removed.

We urge all recyclers to accumulate as much glass as possible in order to reduce
the number of trips and save gasoline. This practice will also reduce the number
of cars to be weighed and allow us to serve you more efficiently with less delay.

Disposal of containers used to bring glass will be the responsibility of each
individual. NOTE: Containers must be clean and free of any contaminates,
especially if delivered by truck or barrels.

Children are to remain in cars at all times.

Ecology groups and individuals will be paid the eguivalent of 2 cents per pound, or
$40 per ton on clear, brown and green glass.

Any deliveries in excess of $75 will be paid by check, in some cases a cullet dealer
application may be necessary before payment will be made. Any accumulated ticket in a
week's period in excess of $75 will also fall in the above classification. Checks will
be mailed the following Monday.

Proper footwear must be worn at all times throughout the recycling area. Tennis
shoes, sandals or other soft or open footwear is not accepted. Safety glasses
and gloves will be furnished while dumping, but PLEASE RETURN them.

You and your vehicle will be weighed as you arrive, the per cent of each color
determined, scale ticket signed, and reweighed after dumping your glass. No
outside weight certificates will be accepted.

It 1s the recycler's responsibilit; to ensure the glass and the glass hauling
or handling equipment (boxes, barrels, dump truck, etc.) is free of foreign
materials such as rock, excessive cardboard, ceramic materials, metal ores,
clay, refractory and grinding materials. Any of these items can cause serious
upsets to our production eof new containers.

ep Procedure for Weighing:

Stop; wait for attendant to direct you to scales.

Weigh in and dump as directed.

Weigh out after dumping.

Receive cash receipt or check receipt.

Stop at Buard Office if under minimum ($75) and receive money.

NOTE; IF ORIGINAL IS NOT TURNED INTD GUARD YOU CAN NOT BE PAID.
CHECK CUSTOMERS MUST PUT DRIGINAL INTD BOX AT SCALE HOUSE.

==-01 Purchasing Department
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Many types of silica minerals in Oregon

By JOHN ELIOT ALLEN
he thunderegg, Oregon’s state rock,
I contains only a few of the many var-
ieties of silica minerals found in
abundance throughout the state. Agate and
chalcedony can be found on many of our
beaches and in the basaltic rocks of Oregon.
Anyone can see agate-filled cavities in the
fractured
basalt of *
e ot Time travel
cut just : :
east of
Shellrock Mountain, nine miles east of Cas-
cade Locks.

Besides the banded agate, moss agate and
picture agate found in the thundereggs, pe-
trified, silicified or opalized. wood is ex-
tremely abundant, mostly in the mid-Terti-
ary Clarno Formation of Central Oregon, the
Eagle Creek Formation in the Columbia Riv-
er Gorge and in rocks of similar age along
the east side of the Willamette Valley. Col-
lectors on the Oregon beaches occasionally
find a beautiful honey-colored sﬂcmed colo-
ny coral.

Chalcedony is the general name for the
massive, semitransparent to translucent,
cryptocrystalline form of quartz that also
appears in a number of different colors and
patterns. It is given many other names, de-
pending usually upon the kind, amount and
arrangement of the impurities it contains.
Impurities of iron are responsible for red,
yellow and green colors, nickel for apple-
green, and manganese for pink, red and
black.

When the bands are in pale colors, it is
called agate. If the layers are of different
colors, it is called onyx. Jasper, possibly the
most common of all, usually is opaque red
and yellow chalcedony, but it may be blue,

green, brown or even black.

Plasma s dark green to leek green chal-
cedony. Heliotrope or bloodstone is green
plasma with red spots of jasper. Chert is
opaque black chalcedony. “Morrisonite” is a
local name for a jasper, usually patterned in
pale cream or yellow and brown, but also
sometimes showing a wide variety of colors.
All of these are found in Oregon.

Other forms of chalcedony found abun-
dantly in the state are sard (yellow orange to
brownish red to brown) and carnelian (deep-
er and brighter reds).. Much rarer is sar-
donyx, which consists of layers of sard or
carnelian in agate; prase, which is translu-
cent or dull leek-green; and chrysoprase,
which is apple green due to its nickel con-
tent. Non-gem varieties that are not found in
Oregon include flint, hornstone and touch-
stone.

Innumerable descriptive adjectives are
used in the names for the various kinds of
agate. Some of these are plume, moss, for-
tification, enhydro (including a small water-
bubble), dendritic, angel-wing, amethystine
polka-dot, sunset, iris, rainbow, turtle-back,
milk, snakeskin, grape, eye, tube, pipe and
flower.

Types of jasper have nearly as many
names, including jasponyx, wascoite, orbicu-
lar, brecciated, and picture, chicken-track,
picture-window, etc. Jasper also is named
for localities, such as Ochoco, Biggs,

‘Owyhee, McDermitt.

Opal is an amorphous (non-crystalline,
colloidal) form of silica. When water-clear, it
is known as hyalite. Wood is frequently re-
placed by impure brown opal in Oregon, as
seen in the wall beneath the Multnomah
Falls coffee shop.

Besides being occasionally found in thun-
dereggs, precious opal was mined near Unity
on the Burnt River many years ago from a
volcanic ash deposit. Some fire opal has been

4

found in thundereggs from Opal Butte & south‘
of Heppner. Fire opal also has been found as_
‘small spheres (less than }4th inch in diame

* ter) filling gas bubbles in basalts on the Pow-

der River six miles south of Baker mrom
near the top of Hart Mountain, of
Plush. e
There are almost as many va ties’ of
coarsely crystalline quartz as of the
crystalline kind. Specimens I have seen trqm
Oregon localities include rock crystal, which-
is transparent and found in many mniines;
amethyst, which is purple or bluish_molet
rose, yellow and smoky cmrngorm;-;nd
milky quartz. This last is the most éonfq:&p
of all, since it makes up much of the tineral ,
veins m most mines, where it is callbd “hull
qu fo v i
Much sagenitic quartz and agaﬁ: whlch
contains clusters of fine needles,
the mineral rutile, has been found’%ng,&he
coast from Newport south for 30 miles..
Aventurine quartz, which is spang'fed ‘with_
small scales of mica or hematite, hiéis ‘been
found as pebbles in bars along the Columbia, .
where it may be white, yellow or reddxsh in’
color. 3

A colorful yet inexpensive 60-page pqﬂ
et guide to the quartz family minerals. jn |
Oregon is titled “Oregon Underfoot,” by
D.E. McMullen. It is sold at the Oregon Mu-"
seum of Science and Industry. B -

“Quartz Family Minerals” is the title pf a
book that describes all these and more, writs |
ten by Henry C. Dake (with F.L. Fleener and
Ben Hur Williams) more than 45 years. ago. |
Dake was one of those little-known but pro-
lific amateur. geologists who has addeCLSQ
much to our knowledge of the state. :_'_,f’q 3

John Eliot Allen is emeritus professor of -
geology at Portland State University. Letters
to Allen should be sent to the PSU
Department, P.O. Box 751, Portland 97207. . -

SOURCE:
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Slllcon found in
Clatgpp sands

The Oregon Department
of Geol nd Mineral

Industries (DOGAMI) has

released the results of a
study in which samples

from Clkatsop and Morrow
Counties were collected -

and analyzed for thier
potential as silica sand
rescources.

Three deposits from
which a silica sand product
can be produced were
identified in Clatsop
County.

A study on Silica sand
was conducted by
DOGAMI geologist J. J.
Gray, in cooperation with

the Port of Morrow, the
anemammstme:

of the Umver51ty of
Alabama, and a private
indistrial\tirm. I has been

released as DOGAMI Open
File Report 0-84-5.

The areas from which the
samples were collected are
both along the course of the
Columbia River, dunes,
and silt and sand of a
glacial lake.

The testing for silica
sand potential was based
on standards for the most
stringent silica sand
méArkets. Each sameple
was assayed, sized, sub-
jectd to magnatic and
gravity separation, and re-
assayed. The results are
puﬁ!bm in the report.
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Glass: Custom glass
meant high costs

H Continued from Page D1

was used. Then, when it finally was
cut to fill orders, there was excessive
waste from the unused trimmings.

“You can lose a lot of money in
your scrap. When I got here we were
hauling glass to the dump. One year
we hauled over $1 million of glass to
the garbage,” Iversen pointed out.

Another problem was in expand-
ing sales into Southern California
and Alaska. “Our delivery and fuel
- costs were out of this world,” he
continued.

“We had to be a market-driven
company. We decided to get out of
architectual custom glass. And we
reduced our market area. We did
surgery with a chain saw,” Iversen
said of the 1985 restructuring.

The glass tempering that began
with a small crew of 15 in 1980
peaked at 200 employees in 1984, but
70 workers were laid off the next
year. Laying off both production and
sales people ‘“was a wrenching
experience,” he said.

“Now our service territory is
Seattle-Tacoma, Portland-Vancou-
ver and south to Weed (in Northern
California). It’s mostly the I-5 corri-
dor; that eliminates a lot of small
stops. We have one big customer
east of the Cascades in Bend.”

The company buys raw glass
from a number of U.S. and foreign
mantifacturers. Batches of the glass
are put through furnaces for two
minutes at a temperature of 1,300

degrees Fahrenheit. The process of

tempering forms a plyablge surface
that resists breakage. The glass can
be broken, but it does not shatter, as
does untempered glass

“You can throw it in the air and
see it bounce like a dinner plate
when it hits the ground,” Iversen
explained. Most of the Oregon Glass
products are one-eighth inch thick.

Iversen said the company is dedi-
cated to improving the life of its
employees through financial incen-
tives and other means. About 20
workers are immigrants from Asia.
A survey of employees in 1986

“You can lose a lot of
money in your scrap.
. . - One year we
hauled over $1
million of glass to

the garbage.”

Jorgen lversen,
vice president,

e R

r;

Oregon Glass Co. :

revealed that a number of the immi-
grants did not communicate well in
English.

The company arranged through
Clackamas Community College to
provide English and math classes
for employees and spouses who
wanted the education, Iversen said.

Also, an employee stock-owner-
ship plan was formed, he said, and
now 44 percent of Oregon Glass
shares are held in the trust.

Profits in fiscal 1987, which ended
in May, provided for a bonus for
hourly workers. The board of direc-
tors agreed to pay a bonus amount-
ing to 20 percent of pretax profits

from earnings in the current year. -

Iversen said hourly workers would

receive the same bonus as himself .

and other salaried employees.

—WAREHOUSE SPACE—
* Close In East & West Side
* 500 to 3,500 Sq. Feet
* Dry Sprinklered Systems
* Long or Short Term

FROM 10¢ A SQ. FOOT
CALL CHUCK
284-8111
THE STORAGE PLACE




MINERAL RESOURCES INSTITUTE
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Mr. Jerry Gray

Department of Geology and Mineral Resources
1005 State Office Building

Portland, Oregon 97201

Dear Mr. Gray:

This letter will serve as notice of completion of the contract
(MRI Project #31584 - Oregon Department Geology 3684) between the Mineral
Resources Institute, University of Alabama and the Department of Geology
and Mineral Industries, State of Oregon.

The attached tables summarize the chemical analysis of the oxides of
the various elements. The determinations completed at your laboratories
were reported in your letter of August 1.

The calculated waste products consist of the combined plus 20 mesh
fraction, the minus 150 mesh fraction, the 20/150 mesh magnetics and the
20/150 mesh sink specific gravity 2.70 fractions. Because of rounding off
of the analytical data obtained by x-ray analysis some of the numbers may
be off by 0.1 - .2 percent. However, considering the quality of the
products this increase will npt materially change the results. The
analysis of the waste products was calculated from head sample data in
your letter of March 6, 1984.

The following is a summary of the data in tables 1-6.
1. None of the products Qeet glass sand specificiations.

2. None of the products in the D01 series (117A, B & C) meet
cement sand specifications.

3., The non-magnetic sink 2.60, float 2.70 (20/150 mesh) fractions
of RO1 series (117 D, E & F) meet cement-sand specifications
for silica and total alkalies. However, it might be
difficult to isolate this fraction by commercially available
gravity separation equipment. It might be possible to
produce a product of similar, or even better analysis by
flotation. This would require a rather extensive
research program.



Mr. Jerry Gray
Page Two = .

4. The potash (K,0) analyses of the 20/150 mesh non-magnetic
float specific gravity 2.60 fractions indicate the possibility
of the presence of potash feldspars which may be of economic
interest. Studies to determine the source of the K50 values
may be warranted. The production of cement sand meeting
specifications would require the removal of the bulk of the K5O.
If present as potash feldspar this material might be recovered
as an added value product.

Jerry., we have enjoyed working with you on this project. Billing for
the contract settlement will be directed to you under separate cover. If
we can be of service in the future do not hesitate to contact us.

Sincerely,

W, & o

W. E. Lamont

cc: Pablo Vasquez
Bruce Tippin
Carl Rampacek
John Hanna
SOMED
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UNIVERSITY, ALABAMA 35486

P. O. DRAWER AY . NoVember 8, 1983 TELEPHONE: 205/348-6577

Mr. Jerry Gray

Department of Geology and Mineral Industries
1005 State Office Building

Portland, Oregon 97201

Dear Jerry:

As discussed on the phone last week, I'll delay my plans for a visit
to your office until things are better defined by your group. However, as
promised, I am attaching a brief outline of a general research study for
glass sands. This may provide you with information that may be helpful. If
we may be of further service, please let me know.

Sincerely,

D
;o

- -~ = o

R. Bruce Tippin
Director

RBT:sw

cc: Hanna ‘
Rampacek



EVALUATION OF GLASS SAND DEPOSITS

Nhjectives

The major objectives of the proposed research program are:
1. To evaluate one or more silica deposits as raw materials for alass makina.

2. To develon a heneficiation technigue to economically produce quality silica
sand products for selected markets.

3. To investiaate the possibility of co-producing other valuable mineral
by-products from the silica deposits.

Introduction

Silica sand low in iron is much in demand for glass, glass wool, ceramic
and pottery use, and for many of these applications clean, white sand is
desired. Impurities such as clay slime, iron stain, and heavy.-minerals
includina iron oxides, garnet, chromite, zircon, and other accessory minerals
mist not be present. Chromium, for example, must not be present, even in
extremely small amounts, in order for the sand to be acceptable to certain
markets. Feldspars and mica are also objectionable in some applications but in
others may be desirable as source of alumnia. Generally, iron content must be
reduced to 0.030% .Fey03 or less for all specialty silica applications.

The more common alass sand deposits are either consolidated sandstone or
loose sand pit deposits (wet or drv). By far the major tonnace of glass sand
produed in the United States is taken from friable, readily-reduced sandstones
and unconsolidated sands; the widesoread nature of such prospect-types, renders
dependence on the more indurated rocks of secondary importance.

Acceptable glass sands are,. invariably, those which most nearly fit the
alass-producer's economic needs and any method used to evaluate a raw material's
potential must finally prove equatable with such needs. Of principal concern to
the investigator are those properties of the orebody which include (1) chemistry
of the silica-bearing body, (2) the mineralogy, nature and complexity of the
component arains and (3) the grain-size distribution.

4
0f particular concern is the nature of the iron contamination.
Iron-bearing species appear as 1) accessory mineral grains, either detrital or
authigenic, 2) cements, 3) grain coatings, and 4) quartz-grain inclusions.
Selection of the cheapest form of beneficiation requires precise information on
the iron species in the particular deposit.

7 MINERAL RESOURCES INSTITUTE
.7/ THE UNIVERSITY OF ALABAMA
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A PROPOSED RESEARCH PROGRAM

The proposed research program will embrace threéﬁmajor tasks.
1. Characterization of the silica deposit(s)

?2. Beneficiation studies

w

. Product evaluation and process development

A11 samples for the above investigations will be collected by others and
shipped to the Mineral Resources Institue (MRI).

Most of the chemical, mineralogic analysis for the propnosed program will be
conducted at commercial laboratories to insure rapid turn-around of the results.

Task I. Characterization Studies

This will include the following investigations

1. Screen analysis at 20, 30, 40, 50, 60, 70, 80, 100, and 140 mesh to
determine the size distribution of the head samples.

2. Heavy liquid separation of the size fractions between 20 and 140 mesh at
2.8 specific gravity to determine the percentaae of all heavy minerals.

3. Chemical analysis of selected samnles and test products.
4. Trace element analysis of the head sample and selected products.
5. Mineraloaic and x-ray examination to determine the nrincipal mineral

impurities with particular reference to the iron-bearing minerals and
undesirable refractory accessory minerals.

Task II. Beneficiation Studies

4

Based on the results obtained from the characterization studies mentioned
under Task I, a number of beneficiation procedure(s) will be investigated to
determine the simplest processing route to produce qlass sand grade silica. The
proposed investigations under this task may include but not limited to the
following tests:

1. Attrition Scrubbing and Classification

In these tests the -20 + 140 mesh sand fraction will be intensely
aaitated at hiah pulp density (60 - 75% solids) in a rubber lined attrition
scrubber for removal of surface stain from the sand arains and to
desentiagrate the soft clay particles. The dearee of surface filming and
iron oxde stain will determine the scrubbina time required.

457

oy
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Task

The scrubbed sand is diluted with water to 25-30% solids for removal of
slimes released in the scrubber. 1In some cases the sand meets the reauired
iron oxide specifications by scrubbing only. In”this case, the sand
product becomes final product.

However, the more difficult to treat sand may require two staage
attrition scrubbing with classification and slime removal between stages.
Other sands may require additional beneficiation techniques as indicated
below.

. Conditioning and Flotation

Deslimed sand containina mica, feldspar, and iron bearing heavy minerals
often can be successfully cleaned to specifications by flotation.
Generally this is done in an acid pulp circuit. Conditioning with
H»S04 and iron promoting reacents is most effective at hiach density,
70-75% solids. In the flotation step the impurity minerals are floated off
in a froth product which is rejected as waste.

. Magnetic separation

In case considerable amounts of maanetic impurities escape removal in
the scrubbina and/or flotation steps, hiah intensity maanetic separation of
the sand products may remove the last traces of iron impurities.

By Products

Should rejected tailing products from attritioning, flotation
or magnetic separation contain considerable amounts of trace and accessory
minerals, their recovery will be considered.

II1. Product Evaluation and Process Development

be es
produ

7 5

&

Based on the beneficiation test results, a specific process flowsheet will
tablished. Further, laboratory investigations, pilot plant testing, and
ct evaluation mayv be needed and would be recommended in the final report.

4
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Jerry D. Lewis
Senior Geologist

Mineral Resources
One Jefferson Square
Boise, Idaho 83728
208/384-6196

Timber and Wood Products Group Boise Cascade

P.O. Box 50 | ’
Boise, Idaho 83728
208/384-7158 '

November 2, 1983

Mr. Jerry Gray
Department of Geology

and Mineral Resources
1005 State Office Building
Portland, OR 97201

Dear Jerry:

In response to our recent discussions, Boise Cascade would be very infer-
ested in talking with responsible companies for the purpose of discussing
possible joint ventures to explore for and produce minerals. The Mineral
Resources Department requests, however, that the interested party contact
us directly and that discussions take place only between them and Boise
Cascade. We would further request that any contact and/or discussions be
held confidential.

Even though Boise Cascade is involved in the exploration for various metal-
lic and nonmetallic minerals on corporate lands, you specifically mentioned
glass quality silica sand and kaolin.

In regard to silica sand, we do have a good understanding of location and
quality of sands on our lands. For example, half or more of the Lane
Mountain silica production in Stevens County, Washington, comes from
Boise's land. Lane Mountain has 60 acres leased of the several thousand
Boise owns which contain the addy quartzite sand formation.

The addy quartzite in this area produces a superior sand, typically having
the chemical and physical characteristics shown below. The chemical analy-
ses is a composite of six samples. Lab tests show that most of the iron
present can be removed by scrubbing.

Bolse Cascade
Corporation



Mr. Jerry Gray
Page 2
November 2, 1983

Laboratory Report -- Sharp Schurtz Company

S:O2 Silicon dioxide " 99.23 %
AIZO3 ‘ Aluminum oxide ‘ 0.34
Fezo3 | Iron oxide 0.082
TiO2 Titanium dioxide 0.074

CrZO3 Chromic oxide 0.0012
Ca0 Calcium oxide 0.009
MgO Magnesium oxide 0.012
NaZO Sodium oxide 0.008
KZO Potassium oxide 0.062
Loss on ignition 0.17

99.9882%

A 25 pound sample submitted to the Colorado School of Mines Research
Institute was subjected to an upgrading test. This test consisted of
three-stage washing and magnetic separation. The submitted sample
contained 99.4% silicon dioxide and 0.03% iron oxide.

Screen Product Weight
(Tyler) Mesh %
Head 100.0
+ 10 0.7
- 10 + 14 1.4
- 14 + 28 UsD
- 28 + 35 10.8
- 35 + 48 20.6
- 48 + 65 19.8
- 65 +100 18.3
-100 +150 15.5
-150 55

Much of the addy quartzite on Boise land is on or near major highway or
rail line systems. The problem we face today is the current lack of new or
guaranteed markets which have, up to now, discouraged us from performing
detailed explorations to evaluate these sands.




Mr. Jerry Gray
Page 3
November 2, 1983

In terms of raw exploration prospects, we have been doing a preliminary
assessment of the sand potential on land in northwest Oregon and southwest
Washington. The results to date are mixed. Geologically, | believe some

sands do exist on our lands in those areas, but it will take a considerable
exploration effort to determine if economic quantities of the desired
quality are present. | have heard that good silica sand can be found on

our land in northeast Oregon, but have not yet had the opportunity to
verify this rumor.

Boise Cascade is interested in paper quality kaolin. We know of no commer-=
cial deposits on company lands at this time. We would be interested in
talking with a company which has commercial reserves. We have several
interesting coal and lignite prospects which may contain small amounts of
over or under clay, which some companies may find useful. None of these
deposits have been evaluated yet and the quantity and quality of the
material is unknown.

| hope the above discussion meets your needs regarding what we are doing,

and would like to do, with these commodities. You may show this letter to
prospective companies who may be interested in working with us. Again, |

emphasize that we prefer to deal with them directly rather than through a

middleman.

Sincerely yours,

N

Jerry D. Lewis
Senior CGeologist

JDL/A9.13
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MERIDIAN LAND & MINERAL COMPANY

Norwest Center

Post Office Box 1779 e
Billings, MT 59103-1779
v 406 256-4500

October 27, 1983

Mr. Jerry Gray

Geologist for the Department of
Geology and Mineral Industries

State of Oregon

Labor & Industry Building

Salem, OR 97310

Dear Mr. Gray:

Our silica sand project manager, William A. Bratney, is in the field and will
not return until next week. I had wanted him to talk with you personally
about our project. In the interim, I am sending you the speech Bill gave at
the American Ceramic Society in San Diego. Bill is very high on the project
and has done construction, technical and marketing groundwork over the past
year.

We will have Bill give you a call when he returns next week.

Sincerely,

T . 3

LA S SRRTIRE O A

Peter G. Donald
Director, Minerals

PGD/1536303

enc. Ly



The Pend Oreille Silica Sand Prospect
A New High Purity Source for the Northwest

by
Meridian Land & Mineral Company
Billings, Montana

William A. Bratney
Project Manager

4

Presented October 3, 1983
to the Glass Division
of the American Ceramic Society
36th Pacific Coast Regional Meeting
San Diego, California
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The Pend Oreille Silica Sand Prospect

A New High Purity Source for the Northwest

Introduction

The fend Oreille silica sand prospect, located in northerﬁ Idaho on the
southeastern side of Lake Pend Oreille, is being investigated as a potential
major new source for consumerérin the Pacific Northwest and western Canada.
This part of Idaho was first explored by Canadian trapper and geographer David
Thompson in 1807 who recognized the strategic location of the lake in reiation
to the Hudson Bay Company's trapping empire. He built a trading post at its
north end. 'Today modern highways and two major railroads traverse the
panhandle country of Idaho providing importaht transportation links tbv the
population centers of Spokane, Portland, Seattle, and Vancouver, British

Columbia.

The.prospect itself is situated about two miles northeast of the small town of
Lakeview in Bonner County, while a proposed mill site has been optioned in the

town of Athol, located in northern Kootenai County.

This afternoon I would like to give you a glimpse of how Meridian Land &
Mineral Company has conducted its evaluation of this prospect. By doing so,
it is hoped that you in the glass and ceramics manufacturing industries may
gain some insight into the activities of the mineral exploration industry that
is wultimately responsible for supplying you with the high quality raw

materials you need day by day year after year.



Project Background

Meridian Land & Mineral Company first became interested in what came to be
known as the Pend Oreille prospect in the Spring of 1980. Company 'staff
geologists at this time were engaged in the exploration for commercially

exploitable deposits of silica rock to supply the region's ferrosilicon and

silicon carbide industries.

Geologic literature search and fruitful discussions with regional geology
' professors identified the Cambrian Gold Creek Quartzite as a potential target
for a field exploration program. Other lower Paleozoic formations examined at
this time included the Addy, Gypsy, and Flathead Quartzites also of Camﬁrian
age. All of these units are found variously in northeastern Washington,

northern Idaho, western Montana, and southern British Columbia.

The early geologic field reconnaissance led to the conclusion that of the many
formations examined, the Gold Creek had the best potential for the discovery

and ultimate development of high silica, low iron and alumina raw materials.

The major accessible bodies of Gold Creek Quartzite were subsequently covered
with 20-acre placer mining claims in the mild winter months of early 1981.
Three groups of claims were located using the fimm of Salisbury and Dietz from
nearby Spokane. The WGC or West Gold Creek block of 42 claims and the 36

claims of the Cent or Central Group have identified potential for silica rock



production.. The GMP or Greerl.hountain—Packsadﬁie block of 114 claims has
siliéa sand potential as ;ell as abundant silica rock: The evaluation work
that has been conducted on fhe GMP group has been broken into several segments
for ease of discussion. These are Geology, Metallurgy or Process Design,

Engineering, Environmental, and Marketing.

Geology

The geological evaluation of the GMP group began with surface sampiing of
outcrops and roadcuts. Reéonnaissance level geologic maps were preparéd for
this claim block as well as the other two. Field crews working during the
summer of 1981 completed this phase of the project and conducted a very
limited 6-hole, 1200 foot core drilling program over a three mile strike
length on the GMP group. This work was performed to test the thickness of a
fri;ble, or very easily broken down, body of rock located by surface work
along the ridge in the central portion of the claims. An upper zone of highly
fractured, very soft rock was loosely delineated as being between 100 and 150
feet in thickness. The friability was observed to gradually or abruptly gave
way into the typically very tightly silica-cemented tough quartzites found

throughout the rest of the project area.

On the basis of the success of early process teséf’a more detailed drilling
program was laid out for the following field season. It was approved
following the completion of a survey of the Western silica industry which

substantiated many of our early marketing assumptions.
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The 1982 drilling resulted in the completion of 29 additional holes. A total
of about 4200 feet of 'NC- and NX-sized diamond drill core samples were
collected. Detailed textural and mineralogical analysis of these cores

allowed us to differentiate between the rock types to the point where a

provisional division into an upper and a lower member could be made.

The upper member of the Gold Creek is the portion of the deposit that has
economic 'silica sand potential. It is characterized by massively bedded
quartz-rich sgndstones with an almost complete lack of feldspar and
_ interstitial clays. It is also recognized by the absence of red,
hematite-stained quartz grains, by the lack of significant amounts of
interbedded claystones, and by the presence of a soft, pelletal iron—béaring
mica. Thickness of the very friable glauconite to friable sandstone unit

ranges from about 30 feet to in excess of 90 feet.

The lower member of the formation consists of at least three different lower
quality lithologies. The transition vertically from the upper to the lower
member can be recognized by the disappearance of the glauconite by an increase
in the amount of tourmaline and zircon and by the appearance of iron flooded
pink and red quartz grains. The transition is also marked by a dramatic
increase in the number of shale partings and shale beds. All this should have
a favorable effect on quality control in the mining operation by permitting

rapid distinction between the good and the bad sandstone units.
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Acting again upon the success of the bench scale testing program that followed

this'exploration phase, additional Qork was planned and carried out this last
summer. It was designed as a combined exploration and pre-development program
that was to provide us with, among other things, seismic field data to support
laboratory seismic velocity studies that suggested low cost bulldozer ;ipping
as a' viable mining technique. Also, additional drilling waé conducted and
aerial photography was contracted. Lastly, a limited bulk sampling program

was initiated. The field porfion of this work has been completed, but the

follow up‘activities are just now getting started.

_ Metallurgy/Process Design

The bench scale test work that has been conducted over the last two and a half
years on surface and drill core samples has indicated that silica sand
products of superior quality can be produced from the friable Gold Creek

sandstones. Product recoveries are estimated to be in the 90% range.

The Denver Equipment test , performed in late 1981, showed that a combination
of surface and drill core ‘'material could be beneficiated by means of
laboratory roll crushing, rod milling, and two stages of attrition scrubbing
followed by an acid flotation circuit. A very high silica, low alumina and

iron product was obtained.
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Results of the 1981 Denver Equipment Test

Si0)p = 99.53%

Aly03 = 0.13%

Fey03 = 0.042%

TiO0, = 0.040% -
Cal = 0.021% ’
Mg0 = 0.006%

Naj0 = 0.18%

K»0 = 0.027%

LOI . = 0.12%

Test work was also performed at Eriez Magnetics to determine the viability of
wet high intensity magnetic separation techniques for cleaning up the ore.
_Results of this work demonstrate that an excellent low iron product is

possible utilizing this method, but high titania values between .07% and .09%

were found.

Ten drill holes from the 1982 exploration program were then tested
representing about 600 feet of cored sandstone. The holes were spaced over a
portion of the deposit roughly equal to 52 acres containing about 8.5 million
tons of sandstone. At our projected production rate of 400,000 to 450,000
tons per year, once the markets are developed, this figure will equate foughly

to about a 20 year mine life.

Metallurgical test results on these ten holes indicate that a very good grade
of silica sand can be produced. The physical test work was performed by the
Booth Co. of Salt Lake City, who sent the test products off to the

Sharp-Shurtz glass laboratory for verifiable chemical analysis. The Booth Co.



-
work was very similar to the Denver Test in that a two staged attrition scrub

follﬁwed by acid flotation was fouﬁd to be the best way to beneficiate the
sand. The results show e#cellent consistency from the top of the deposit
through to the bottom of the upper member. The first 20-30 feet from each of
these holes averaged 0.040% Fe203. The second 20-30 feet gave an ;ﬁerage
Fe203. value of 0.042%. The weighted average (iw) for tﬁe eight major

oxides and the loss on ignition (LOI) for these 10 holes are presented in

Figure 2, with the standard deviation given from hole to hole.

Results of the Booth Company Study

' Xw S

Si0p = 99.554% .046
Al503 = &F# ©.0T1% .014
Fe 03 = 0.041% .009
TiOp = 0.041% .006
Ca0 = 0.019% .002
MgO = 0.005% . .001
Na,0 = 0.25% :..004
K0 = 0.017% .004
LOI = 0.192% .058

For the remainder of this year and into early 1984, we will conduct additional
bench scale test work on the remaining drill cores from the 1982 field season
4

and on the holes just drilled in 1983. This will provide a complete record

over our deposit and should triple the probable reserve base.

At the same time, we plan to beneficiate a 50-60 ton sample of silica
sandstone to use for detailed process design work and for test marketing

purposes. Comments received from this first round of market testing will be

incorporated into the final mill design.



Engineering

Ver early in the project life it became apparent that selecting the best
materials handling method would be the most crucial problem to be add;éssed.
Most ;f our early attention was focused on the concept of utiiizing a tug and
barge to haul loads of raw or paftially processed sands from the vicinity of

Lakeview up the lake a distancé of 35 to 50 miles to the town of Sandpoint or

some other location on down the Pend Oreille River.

~In this conceptual barging layout, one of the obvious major problems to
overcome was the manner in which the sandstone was to be gotten from the mine
site, situated at an elevation of 4800 feet down to the lake at an elevétion
of 2060 feet. Truck hauls, overland conveyors, aerial tramlines, and slurry
pipelines were considered. An early 'study focusing on one alternative
demonstrated that a barge and aerial tramline combinaéion was possible and
even marginally attractive from an economic feasibility sense. The study
pointed out however, that operating and maintenance costs would be high.
4

No additional engineering was performed until March, 1983, when CHZM Hill's
Salt Lake City office began work on the project. Omne of the recommendations
of the first study had been that a thorough transportation analysis be
conducted. CHZM Hill's subsequent study demonstrated that barging the

sandstone up the lake was not likely to be the answer to our problem. Rather,

a 16 mile slurry pipeline built from the mine all the way to the mill of Athol



was found to offer the greatest operational” cost savings, the Ilowest
maintenance ébsts, and the longest life of any of the alternatives examined.
Safety factors and the slide aesthetic considerations of an almost completely

buried slurry pipeline system were also important plus factors.

The mine plan as conceptually engineered calls for a large DIL Caterpillar or
equivalent to rip mine the low seismic velocity friable sandstone. A loader,
two 35 ton haul trucks, a back up intermediate sized bulldozer, and a road

grader will complete the list of major mining equipment.

~Mine run sandstone will be trucked less than a quarter of a mile initially to
the primary crushing station where the material will be reduced to -10 mesh.
This sand will then be mixed with water from a small pond on site and sent on

its way to the mill down the slurry pipeline.

Environmental/Permitting

Because of the great scenic beauty of the Lake Pend Oreille region, Meridian
has from the beginning of the project taken steps to ensure that its
4 5

exploration work was performed according to State and federal requirements.

A fatal flaw environmental analysis of the prospect was performed early in
1982 by BEAK consultants of Portland, Oregon. Their work addressed our

questions at the time and found nothing to seriously impair the viability of

the prospect.



A tofal of 33 major and minor permifs and approvals must be received, however
before development can sgart. Field work has begun along the proposed
transportation corridor and on the mine site to acquire baseline environmental
data in the fields of wildlife, vegetation, aquatics, and soils. Gooé"early
meetiggs have been held with the Forest Service, the Idaho Staﬁe Fish and Game
Department and many of the other State and Federal agencies that will become
involved during the permitting frocess. We believe that a 1985 or early 1986

startup Is possible.

_ Marketing

All of the project work described earlier ﬁas been driven by severai key
marketing assumptions that have been substantiated by a great deal of internal
and contracted work. Ihe annual high purity silica sand consumption in the
Pacific Northwest and western Canada in 1981 was betwee;3600,000 and 700,000
tons. This figure is somewhat lower today than it was in 1981, because the
prolonged economic déwnturn has affected all of the major sand markets. Glass
sand markets have been adversely affected by the severe drop off in the number
of new fesidenfial construction starts, and by a similar decline in commercial
constructioﬁ. Automotive glass production as well has been severely
affected. "Also container glass markets are competiné with more and more
aggressive plastic and aluminum packaging interests. An increased trend

toward foundry sand reclamation to counteract the high delivery cost of new

sand and the high disposal costs of discarded molds has adversely affected the

_10_
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1ong—ailin§ foundry sand industry. Other industry segments are also down.
All is not bleak, however. The contacts we have, suggest that all phases of
the silica consuming industries are on the rebound toward a good second half

of the decade.

Most ;f our metallurgical testing has been directed at the question of glass
sand market acceptance. Our market work indicates that a 0.04% FeZO3 sand
product should be well received by the western glass industry. Our test work
has sho&n however that iron values from the various "drill holes on our
proposed mine .site vary from 0.023% Fe203 to 0.059% Fe203 in the final
. -40/+140 Mesh glass sand product. Recognizing that the spread of these values
is possibly too wide to ensure our potential customers of the day tolday
shipment consistency that they require, steés ﬁave been taken duriné the

conceptual engineering phase to mitigate this problem.

First, because we know wha£ is in the ground through coﬁpletion of detailed
core drilling work, the mine design was'changed to be able to provide crusher
feed of reasonable uniformity. Mine run material after primary crushing will
be fed to a large stockpile‘equipped with internal drawdown gates. Material
going then to the secondary and tertiary crushers can be blended from within
this stockpile by the manipulation of different gates. In the mill the sand
will be monitored closely as it passes through the attrition scrub and
flotation stages. If a quality variance is noted, a call up to the mine
superintendent will serve to alter the feed accordingly. Similarly check

screening will be performed at the mill to ensure that deleterious oversize

- 11 -
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and undersize sand 1is not inadvertently finding its way into the final

products.

The message to current suppliers or to potential suppliers of glass sands is
very clear. Supply commitments in the future will go to the company that acts
positively to ensure the highest degree of chemical and physical purity and

consistency through an active quality control program.

Conclusions

_As we go forward into the development phase on the Pend Oreille project, we
.will be doiﬁg so with the conviction that the Western silica consuming
industries will have bounced back vigorously by 1985 and will be receptf;e to
the appearance in the marketplace of a new high purity source of supply.
Based wupon our regional reconnaissance work, the = detailed prospect
exploration, the favorable bench scale test work and c;ﬁceptual engineering,
the positive permitting atmosphere, and the statements we are hearing about
marketplace revivals, we believe that the Pend Oreille prospect has a good
chance to successfully enter the marketplace in 1985. It is hoped that these
comments have provided some insight on the efforts taken by one company to
evaluate a new raw material deposit having the potential to sustain the silica

sand consuming industries into the future.

5913

_12_



TO:

FROM:

SUBJECT:

81-125.1387

STATE OF OREGON INTEROFFICE MEMO

Don | DATE: October 18, 1983

Jerry.Gray

Telephone interview with Ed Miller, Oregon Portland Cement
Portland, OR, 232-3116.

Ed will send us assays for Texada Is. and Durkee 1imestones
and the Gnat CK. silica sand. The sand runs 70-72 percent Si0j.
The firm is not producing cement at its Lake Oswego plant but is

still crushing Texada Is., limestone for agriculture usage.

e300 41
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TO;

FROM: -

SUBJECT:

81.125.1387

STATE OF OREGON INTEROFFICE MEMO

7

Don o ‘ DATE: October 20, 1983

JJ Gray

Telephone interview with Ken Rolland, General Manager,

Unimin Corp., Emmett, Idaho (208) 365-4590

Unimin is an eastern U.S. producer of sand, that had 10 plants before

it bought 6 more plants from Martin Marietta Corp. Mr. Rolland stated
that their sand c?rried 0.088 to 0.1C0 percent iron. They have no problem
with reserves. Hé will pass our data request on to headguarters and some-
one will get back to me. The company might put in extra equipment to

get the iron down if they could get the contract for’ZOO tons of sand

per day.

km

{15 ¢y



TO:

FROM:

SUBJECT:

81.125.1387

STATE OF OREGON INTEROFFICE MEMO

7

Don Hull = _. : DATE: October 26, 1983
Jderry Gray
Industrial Mineral Products

Industrial Minerals called me about doing the test work on silica
sands. They have the equipment and use it for quality control for their
own silica sand production. Their sand will not make clear glass. It

runs 0.2 to 0.4 percent Fe203; 3 to 4 percent A]203; and 90 to 92 percent

5102. They will send us a letter about their testing program.

JG:bj

IS oty



TARLE I ASSAY AND SIZING DATA FOR SAMND SAMPLES TAKEN FROM CLATSOP AND MORROW COUNTIES

)

P031D01 PN311D0T P0312001 . P0313D01 PO314R61 P0315R01 P0316R01
70.15% 67.07¢ 70.069% 67.04y 78.46% 80.63% 80.12%
12.97 13.89 12.76 12.99 14.82 13.38 10.67

0.14 0.22 0.13 0.14 - - -

5. 58 6.65 5.85 5.86 3.32 2.28 3.14
3.07 3.53 3.39 4.43 1.20 127 1.57
1.16 1.74 1.36 1.69 .60 .60 .67
1.50 1.67 1.90 1.75 .43 1.10 1.12
1.98 1.86 | 1.97 2.05 2.34 2.31 2.11
0.9 0.02 0.0 0.0 .24 .20 .19
96.55% 96.65% 97.42¢ 95.95¢9 101.417 101.71% 99.59%
0.23% 0.129 28.% 2.5% = = =
37.9 . 2.3 57.2 43,1 - - d
20.5 11.1 13.9 17 3 - - -
15.4 33.6 3.2 18.2 - - -
3.5 14.7 0.8 R - - -
2.3 38.8 1.1 16.0 - - -
99.839% 100.62% 100.179 100.09 - - -

Sample Number County Sample Type Township Ranae Section % Section

PN310DOT Morrow Dune Sand 4N 25E 20 SH

P0O311D01T Morrow Loess 3N 26E 29 NW

P0312D01 Morrow Washed Sand anN 25E 10 NE

P0313D01 Morrow Dredge Spoils AN 25E 3 SE

P0O314R01 Clatsop Sandstone 7N 6Vl 6 ‘ SE
P0315R01 Clatsop Sandstone 8N 7 19 NW

PO316RO1 Clatsop Sandstone telil 7W 8 NE



P031200!

20314Kol

po3iskol

——-DATE: 14-JUIN-B4_TIMF: 09217247 -
SAMFLE NAME: 130S
NA MG Al 81 S Cl K [ of -}
1,67231 0.646 21,059 73.314 0.312 0.000 6.252 1.931
TI __FE
0.000 1.130 106,366
DATE: 14-JUN-B4 TIME: 09:24124
SAMPLE NAME: 140S
NA MG AL 81 s cL K ca -
1.112 0.416 11.385 B85.41% 0.264 0.000 0.747 1.769
T1 FE
0.000 0.726 101.837
DATE: 14-JUN-84 TIME: 09:30:53
:..29N0s
! NA MG aL sI s cL K cA
————1.623_ 0,587 12,920 77.094 0,333 0,000 4,175 2.652
TI FE
0.000 1.308 105,492
!
—~DATE: _14-JUN-B4__TIME: 09237321 B
BAMPLE NAME: 300S
NA MG Al _sI 8 cl K ca
1,226 0.467 13.851 B3.364 0.307 0.000 0.793 2.280
TI FE e I
. 0.000 0.723 103.010
DATE! 14-JUN-84 TIME: 09:43:51
SAMPLE NAME: 4508
NA MG AL 81 8 cL K CA
1.800 0.630 19,334 74.922 0.324 0.000 5.076 2,362
(" TI FE
. 0,000 1.120 105.568
DATE: 14-JUN-84 TIME: 09:50:30
NA MG AL sI s oL K ca
———0.231 0,424 10.704  BA.217 _ 0.254 0,000 __ 0,872 1,541
T FE
"n,()()n 0.72728 101,724
__DATE: 14-JUN-B4 _TIME: 09:523148 R
SAMPLE NAME: 410§
_N& MG 4 Al g1 S cL K CA
1.270 0.818 23.313 72.886 0.474 0.001 9.669 2.544
11 FE
_.0.000 1.583 112.557
DATE! 14-JUN-B4 TIME: 10321102
SAMPLE NAME! 6208
NA MG AL sI ) cL K cA
0.000 0.273 3.170  96.709 0.261 0.000 0.284 0.730
TI FE
. 0,000 0,439 101.847
secamct =
DATE! 14-JUN-84 TIME: 10128:07
NA MG AL 81 s cL K ca
1,445 0.850 22,242 23,773 0.401 0.000 7,868 1.804 _
TI FE
_0.000 1,827 110,229
i
— DATE: 14-JUN-B4__TIME: 10:35:24 -
SAMPLE NAME! 780S
Al 81 s { o § K CA
l{fﬂ 7 0.040 0.250 4.514  94.860 0.237 0.000 0.366 0.771
I1I FE .
, 0+000 0,454 101.531

DATE: 14-JUN-B4 TIME: 10:44:06
SAMPLE NAME: 930S

NA MO Al - -y =



STATE OF OREGON INTEROFFICE MEMO

TO: Jerry . DATEK August 2, 1984

FROM: Bev
suBJECT:  Silica sand open-file report

This is a brief summary of our discussion this morning on your open-file report.

1. Title--Bench testing of silica sand from deposits in Clatsop and Morrow
Counties, Oregon.

2. Series--Open-File Report 0-84-5
Funding number--Home base
Contents--a. Disclaimer

b. Text
1) Cover
2) 6-page summary
3) Data tables
4) Recommendation
5) References
6) Appendix

c. Figures
1) Map showing Tocation of other two figures
2) Map of area of Clatsop County showing Miocene sandstone
outcrop and sample-location sites
3) Map of Morrow County showing pluvial glacial deposits,
older loess, sand dunes, and sample-location sites.

5. Schedule--Jerry is currently waiting for more material from Alabama. The
report should be draft typed and into editing by August 20. It should be
edited, retyped, printed, and released by the end of the month. Chuck will
start on the artwork tomorrow.

6. Number to be printed--Jerry anticipates a very limited demand for this report.
A distribution list is attached. At this time I suggest we print only 100
copies of the report. This will take care of our regular free distribution
of 50 copies, Jerry's distribution, and about 35 left for sale.

BFV:ak

cc: John B.
Chuck S.
Klaus N.

Attachment

81.125.1387
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STATE OF OREGON

DOGAMI NEWS RELEASE

- DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES
1005 STATE OFFICE BUILDING, PORTLAND, OR 97201
(503) 229-5580 - CONTACT: KLAUS NEUENDORF

RELEASE DATE:
/

TEST RESULTS RELEASED FOR SILICA SAND FROM CLATSOP AND MORROW COUNTIES

The Oregon Department of Geology and Mineral Industries (DOGAMI) has released
the results of a study in which samples from Clatsop and Morrow Counties were
collected aﬁd analyzed for their promise as silica sand resources. Three
deposits were identified in Clatsop County from which a silica sand product can
be produced.

The 12-pagé study, Bench Testing of Silica Sand from Deposits in Clatsop

and Morrow Counties, Oregon, was conducted by DOGAMI geologist J.J. Gray, in

cooperation with the Port of Morrow, the Mineral Resource Institute of the Uni-
versity of Alabama, and a private industrial firm. It has been released as
_ DOGAMI Open-File Report 0-84-5.

The areas from which the samples were collected are both along the course
of the Columbia River aQﬂéE%HééggmgigggiEé59§p§§$82§%85z;ﬁl&%iﬁﬁé@ﬁiﬁleéggg_a”d
g£%§§¥én89ne?heaggs%jl§ ?89 §?T4c8fsgn815818%t13$eWas based on standards for
the most stringent silica sand markets. Each sample was assayed, sized, subjected
to magnetic and gravity separation, and re-assayed. The results of the tests
are presented in the report in tabular form.

The new report, DOGAMI Open-File Report 0-84-5, is now available at the
Oregon Department of Geology and Mineral Industries, 1005 State Office Building,
1400 SW Fifth Avenue, Portland, OR 97201. The purchase price is $ . Orders

under $50 require prepayment.

RN R RN RN EE R
84-14



Genstar Cement Limited Mailing Address:
GENSTAR 7777 Ross Road P.O. Box 950
— Delta, British Columbia Delta, British Columbia
Cement Ph. (604) 946-0411 V4K 3S6

1984 07 17

Mr. Gerry Gray

Oregon Department Geology &
Mineral Industries

1005 State Office Building

Portland, Oregon

U«S.A. 97201.

Dear Sir:

Enclosed is copy of analysis of samples received as per our telephone
conversation of July 16, 1984. Do not hesitate to call if further information
is needed.

Yours truly,

GENSTAR CEMENT LIMITED

/ L. Szafitoi
Plant Chemist

LS/rk
enclosure



Department of Geology and Mineral Industries

ADMINISTRATIVE OFFICE -
VICTOR MY 1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 PHONE (503) 229-5580

GOVERNOR

August 1, 1984

Dr. W.E. Lamont

Mineral Resources Institute
The University of Alabama
P.0. Box Drawer AYE
Unijversity, Alabama 35486

Dear Dr. Lamont:

Enclosed is a copy of the assay data for the two splits of the
six sand samples; 3 Amp-N. Mag-F 2.60 and 3 Amp-N. Mag-S 2.60, F2.70.

The computer printout used NA for Na20; MG for @’O; SI for SiOZ;
K for K20; CA for Ca0; and FE for Fe203. The assaying was by x-ray
used for industrial processing of cement. The first split was some-
what out of the firm's normal working range, so that the totals are

more than a 100 percent.

¢ Sincerely,

Jerry J. Gray
Economic Geologist

JJdG:ak
Encl.



___DATE: 14-JUN-B4_ TIME: 09:17:47 )
SAMFLE NAME: 130S
NA MG Al 81 8 Cl K ca
1.721 0.646 21.059 73.314 0.312 0.000 6.252 1,931
b b EE B
0.000 1.130 106.366 7
DATE: 14-JUN-B4 TIME: 09:24:24
SAMPLE NAME: 140S
NA MG AL "8I s cL K cA B
1.112 0.416 11.385 85.419 0.264 0,000 0.747 1.769
71 FE
0.000 0.726 101.837
DATE? 14-JUN-84 TIME: 09:30:53
! SAMFPLE NAME: 2908
{ NA MG AL SI s cL K cA
1.423 0.587 17.920 77.094 0,333 0.000 4,175 2,652
TI FE
0.000 1.308 105 . 492
|
_~DATE: 14-JUN-B4 TIME: 09:37:21 :
SAMPLE NAME: 300S
NA MG Al S1 S Cl K LA
i 1.226 0.467 13.851 B3.364 0.307 0,000 0.793 2.280
b &b 4 FE - = =
. 0.000 0.723 103.010
DATE: 14-JUN-84 TIME: 09:43:51
SAMPLE NAME: 4508
NA MG AL SI s cL K cA
1.800 0,630 19.334 74,922 0.324 0.000 5.076 2.362
( TI FE
. 0.000 1.120 105.568
DATE! 14-JUN-B4 TIME: 09:50:30
NA MG AL SI -] EL K [of -}
0.931 0.424  10.704 BA217  0.256 0,000 __ 0.8B72 1.541
T3 FE
| 0.000  0.778 101.724
_DATE: 14-JUN-B4 TIME: 09:573148 S =
SAMPLE NAME: 610S
_NA MG al _81 s cL K __Ca
1.2%0 0.B1B 23,313 72.8B86 0.474 0.001 9.669 2.544
11 FE
..0.000 1.583 112,557
DATE: 14-JUN-B4 TIME: 10:21:02
SAMPLE NAME: 620S
NA MG AL sI ) cL K ca
0.000 0.273 3.170 96.709 0.261 0.000 0.284 0.730
TI FE
“ 0.000 0.439 101.867
DATE: 14-JUN-84 TIME: 10:28B:07
NA MG AL SI ] CL K CA
1,445 0.850 22,262 273,773  0.401 = 0.000  7.8B68 _ 1.804 _
TI FE
L 0,000 1,827 110,229
P
—DATE: 14-JUN-B4 TIME: 10:35:24 I
SAMPLE NAME: 780S
__NA MG Al 81 s 1 K ca
0.040 0.290 4.514 94.860 0.237 0.000 0.366 0.771
11 FE e
r_0.000 0.454 101.531
DATE: 14-JUN-8B4 TIME: 10:44:06
SAMFLE NAME: 930S
NA MG AL sI s cL K CA



VICTOR ATIYEH
GOVERNOR

Depérrment of Geology and Mineral Industries

ADMINISTRATIVE OFFICE
1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 PHONE (503) 229-5580

June 7, 1984

Mr. Larry Szafron
Genstar Limited
7777 Ross Road
Delta, B.C.
CANADA

Dear Mr. Szafron:

We have been working with Doug Blender of your Edmonton office
to see if a cheaper source of low-alkali silica sand could be
found in Oregon. Enclosed are 12 beneficiated sand samples
from Oregon sand deposits. We would 1ike to have you run the
samples for Si0,, A1,0,, Ti0,, Fe,0,, Ca0, Mg0, Na,0, K,0, and
o 53 gy 77 "8p43 g 22 M2

3
The assay results should be sent to me at the above address.
Also, could you, briefly, send along what method was used for
the assaying. Doug supplied the information verbally, but
being a "geologist" the information did not stay.

Thank you for your help.

Sincerely,

Jerry J. Gray
Economic Geologist

JJG:bj
Encl.



MINERAL RESOURCES INSTITUTE
AND
STATE MINE EXPERIMENT STATION
' THE UNIVERSITY OF ALABAMA
UNIVERSITY, ALABAMA 35486

P. O. DRAWER AY TELEPHONE: 205/348-6577

May 30, 1984

Mr. Jerry Gray

Department of Geology and Mineral Industries
1005 State Office Building

Portland, Oregon 97201

Dear Mr.: Gray:

Enclosed you will find a copy of the final report concerning the
evaluation of the six sand samples submitted to the Mineral Resources
Institute under contract 3G84.

Should you have any questions regarding this information please do not
hesitate to call.

Sincerely,

20.& ddLau;«]&’

W. E. Lamont
Research Associate

WEL: ph
cc: Bob Wells
Read Holland
Carl Rampacek
Annie Ballard 4



MINERAL RESOURCES INSTITUTE
AND
STATE MINE EXPERIMENT ST/ATION
THE UNIVERSITY OF ALABAMA
UNIVERSITY, ALABAMA 35486

P. O. DRAWER AY TELEPHONE: 205/348-6577

Mr. Jerry Gray

Department of Geology and Mineral Industries
1005 State Office Building

Portland, Oregon 97201

Dear Mr. Gray:

Enclosed you will find a copy of the final report concerning the
evaluation of the six sand samples submitted to the Mineral Resources
Institute under contract 3G84.

Should you have any questions regarding this information please do not
hesitate to call.

Sincerely,

W. E. Lamont
Research Associate

WEL:ph

cc: Bob Wells
Read Holland
Carl Rampacek
Annie Ballard



MINERAL RESOURCES INSTITUTE

AND

STATE MINE EXPERIMENT STATION
THE UNIVERSITY OF ALABAMA 7
UNIVERSITY, ALABAMA 35486

FP. O. DRAWER AY TELEPHONE: 205/348-6577

May 17, 1984

Mr. Jerry Gray

Department of Geology and Mineral Industries
1005 State Oftice Building

Portland, Oregon 97201

Dear Mr. Gray:

Under separate cover I am sending to your attention 96 samples
representing studies of the six sand samples you submitted to MRI for
evaluation as potential glass and/or cement sand resources. A final
report discussing the results of these studies is in progress and will
be forwarded as soon as possible.

Should you be interested in initiating your analytical evaluation of
the products prior to receipt of the final report I would suggest that you
look first at samples 14, 30, 46, 62, 78, and 94 (circled on the attached
list) as these samples represent the highest quality products produced in
our evaluation. These products should contain the bulk of the quartz sand
meeting the size specifications for cement sand shown in your letter of
March 6; however, they also probably contain a limited quantity of feldspar _
due to an overlap of specific gravity between certain feldspars and quartz.

The methods used to isolate these fractions should yield maximum
quartz sand weight recovery, under the conditions of trial. While it might
be theroretically possible to improve the quality of the sand products by
reducing the feldspar content by flotation techniques, the low weight
recoveries (13 to 49 percent) represented would be further reduced, thus
increasing the cost/ton of concentrate.

In the course of the heaVvy liquid separation studies all near gravity
material was placed in either the float 2.60 or the sink 2.70 fractions to
insure the highest quality quartz fractions possible. Consequently, some
of the quartz, represented by locked particles, may have reported outside
the specific gravity range of 2.60 - 2.70.

It is highly doubtful that any of the concentrates will meet any known
glass sand specifications; however, if you wish to analyze the samples for

potential glass sand usage you should remove the plus 28 mesh (30 v.s.)
from the concentrates to meet glass sand size specifications.



Mr. Jerry Gfay
May 17, 1984 -
Page Two

We will appreciate hearing the results of your analyses of those
products analyzed. It has been a pleasure working with you on this
project. Dr. Tippin sends his regards.

Sincerely,

WE fan N
W. E. Lamont
Research Associate

WEL:ph
Enclosures
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MINERAL RESOURCES INSTITUTE

AND

STATE MINE EXPERIMENT ST/}.TION
THE UNIVERSITY OF ALABAMA
UNIVERSITY, ALABAMA 35486

P. O. DRAWER AY TELEPHONE: 205/348-6577

Mr. Jerry Gray

Department of Geology and Mineral Industries
1005 State Office Building

Portland, Oregon 97201

Dear Mr. Gray:

Under separate cover I am sending to your attention 96 samples
representing studies of the six sand samples you submitted to MRI for
evaluation as potential glass and/or cement sand resources. A final
report discussing the results of these studies is in progress and will
be forwarded as soon as possible.

Should you be interested in initiating your analytical evaluation of
the products prior to receipt of the final report I would suggest that you
look first at samples 14, 30, 46, 62, 78, and 94 (circled on the attached
list) as these samples represent the highest quality products produced in
our evaluation. These products should contain the bulk of the quartz sand
meeting the size specifications for cement sand shown in your letter of
March 6; however, they also probably contain a limited quantity of feldspar J
due to an overlap of specific gravity between certain feldspars and quartz.

The methods used to isolate these fractions should yield maximum
quartz sand weight recovery, under the conditions of trial. While it might
be theroretically possible to improve the quality of the sand products by
reducing the feldspar content by flotation techniques, the low weight
recoveries (13 to 49 percent) represented would be further reduced, thus
increasing the cost/ton of concentrate.

4

In the course of the heavy liquid separation studies all near gravity
material was placed in either the float 2.60 or the sink 2.70 fractions to
insure the highest quality quartz fractions possible. Consequently, some
of the quartz, represented by locked particles, may have reported outside
the specific gravity range of 2.60 - 2.70.

It is highly doubtful that any of the concentrates will meet any known
glass sand specifications; however, if you wish to analyze the samples for
potential glass sand usage you should remove the plus 28 mesh (30 U.S.)
from the concentrates to meet glass sand size specifications.



9

Mr. Jerry Gray
May 17, 1984
Page Two

§

We will appreciate hearing the results of your analyses of those
products analyzed. It has been a pleasure working with you on this
project. Dr. Tippin sends his regards.

Sincerely,

i

7
A—r‘// .
A E [N
W. E. Lamont
Research Associate

WEL:ph
Enclosures
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MINERAL RESOURCES INSTITUTE

AND

STATE MINE EXPERIMENT ST/ATION
THE UNIVERSITY OF ALABAMA
UNIVERSITY, ALABAMA 35486

P. O. DRAWER AY TELEPHONE: 2C5/348-6577

Mr. Jerry Gray

Department of Geology and Mineral Industries
1005 State Oftice Building

Portland, Oregon 97201

Dear Mr. Gray:

Under separate cover I am sending to your attention 96 samples
representing studies of the six sand samples you submitted to MRI for
evaluation as potential glass and/or cement sand resources. A final
report discussing the results of these studies is in progress and will
be forwarded as soon as possible.

Should you be interested in initiating your analytical evaluation of
the products prior to receipt of the final report I would suggest that you
look first at samples 14, 30, 46, 62, 78, and 94 (circled on the attached
list) as these samples represent the highest quality products produced in
our evaluation. These products should contain the bulk of the quartz sand
meeting the size specifications for cement sand shown in your letter of
March 6; however, they also probably contain a limited quantity of feldspar
due to an overlap of specific gravity between certain feldspars and quartz.

The methods used to isolate these fractions should yield maximum
quartz sand weight recovery, under the conditions of trial. While it might
be theroretically possible to improve the quality of the sand products by
reducing the feldspar content by flotation techniques, the low weight

recoveries (13 to 49 percent) represented would be further reduced, thus
increasing the cost/ton of concentrate.

In the course of the hea;y liquid separation studies all near gravity
material was placed in either the float 2.60 or the sink 2.70 fractions to
insure the highest quality quartz fractions possible. Consequently, some
of the quartz, represented by locked particles, may have reported outside
the specific gravity range of 2.60 - 2.70.

It is highly doubtful that any of the concentrates will meet any known
glass sand specifications; however, if you wish to analyze the samples for
potential glass sand usage you should remove the plus 28 mesh (30 U.S.)
from the concentrates to meet glass sand size specifications.



Mr. Jerry Gfay
May 17, 1984 ' ’
Page Two

We will appreciate hearing the results of your analyses of those
products analyzed. It has been a pleasure working with you on this
project. Dr. Tippin sends his regards.

Sincerely,

/7 ‘
0 E [N
W. E. Lamont

Research Associate

WEL:ph
Enclosures



VICTOR ATIYEH
GOVERNOR

Department of Geology and Mineral Industries

ADMINISTRATIVE OFFICE pe
1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 PHONE (503) 229-5580

March 30, 1984

Wayne Schwandt, Manager
Port of Morrow
P.0. Box 200
Boardman, Oregon 97818
Dear Wayne:
Attached is the assay data for the sand samples.
Please keep this data confidential until the cement firm

can make a decision whether or not to set up a sand

plant.
Sincerely,
Jerry J. Gray
Economic Geologist
JJG:ab

Attachment



Department of Geology and M/;nera/ /Industries

ADMINISTRATIVE OFFICE
1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 PHONE (503) 229-5580

March 26, 1984

CONFIDENTIAL

Mr. William Cooke
Technical Services

AFG Industries, Inc.

P.0. Box 929

Kingsport, Tennessee 37662

Dear Bill:

Since our last meeting on November 21, 1983, we have undertaken sampling
in two areas in Oregon for silica sand deposits. We would like to design
our testing procedures so that the results of laboratory work will be
directly applicable to your search for the high silica sand needed to
support a glass manufacturing plant.

Feldspathic sand samples have been taken near Boardman in Morrow County in
northeastern Oregon and near the Columbia River northwest of Portland. Pre-
Timinary analytical data are enclosed. Several of the samples will be
processed at the University of Alabama Mineral Resources Institute to
ascertain the preliminary feasibility of upgrading to a high silica product.

_ We would appreciate your detailed advice on both physical and chemical test-
ing procedures as soon as possible. We also need an updated statement of
your tonnage, screen size and grade requirements so that our future work

can proceed efficiently. It is our understanding that the Coos Bay sand is
a technically and economically feasible source for your silica raw material
requirements; however, if this conclusion proves to be incorrect, we are
prepared to provide any geologic support that you need to locate alternative
sources of supply.

We hope the new data will be helpful and Took forward to providing assistance
as you proceed. Please be assured that we will treat this matter in strict
confidence.

Best regards.

Sincerely,
DAH:jr Donald A. Hull
Encl. State Geologist

bc John C. Anderson



MINERAL RESOURCES INSTITUTE
AND
STATE MINE EXPERIMENT STf),—TlON
i THE UNIVERSITY OF ALABAMA
UNIVERSITY, ALABAMA 35486

P. O. DRAWER AY TELEPHONE: 205/348-6577

March 20, 1984

Mr. Jerry J. Gray

Department of Geology and Mineral Industries
1005 State Office Building

Portland, Oregon 97201

Dear Jerry:

I was pleased to receive your letter for preliminary beneficiation
evaluation of the Oregon sand samples. We will initiate testwork upon
receipt of the samples. Thank you for your interest in the Mineral
Resources Institute and looking forward to working with you on this

project.
Sincerely,
A, -
R. Bruce Tippin
Director

RBT:scr

cc: Carl Rampacek
File



' — 3_0\;\\ e

[ e # 6

Economic Development Departmer}_t

by 595 COTTAGE STREET NE., SALEM, OREGON 97310 PHONE (503) 373-1200

March 15, 1984

Mr. Donald A. Hull

State Geologist

Department of Geology and Mineral Industries
1005 State Office Building

Portland, Oregon 97201

Dear Don:

Thank you for your recent letter regarding your activities in support
of a major investment case that is looking for sand as a source of
raw product in Oregon. Your department has been instrumental in
providing data.and expertise for this business.

Rick Schulberg will continue to be your contact for this case, and will
be discussing with you further arrangements as this case progresses.

Sincerely,

A

John C. Anderson
Director

JA:vw

Cable Address — ORECONDEV



VICTOR ATIYEH
QOVERNOR

Department of Geology and Mineral Industries

ADMINISTRATIVE OFFICE 7
1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 *PHONE (503) 229-5580

March 13, 1984

Dr. R. Bruce Tippin, Director
Mineral Resources Institute
The University of Alabama
P.0. Drawer AY

University, Alabama 35486

Dear Dr. Tippin:
I forgot to put in my sample transmittal letter that

your bench testing as’we agreed, would cost no more than
$2,500.00.
Again, if you have any questions, please contact me.

Thank you.
Sincerely,

S S o

¢ Jerry J. Gray
Economic Geologist

JJdG:ab



Department of Geology and Mineral Industries

ADMINISTRATIVE OFFICE /-
1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 'PHONE (503) 229-5580

March 8, 1984

John C. Anderson

Department of Economic Development
595 Cottage St. N.E.

Salem, Oregon 97310

Dear John:

We urgently need to communicate with technical representatives
of the "glass company" about our recent work on potential sources
of silica sand in Oregon. We have collected samples of sands that
will require careful testing to evaluate beneficiation methods for
upgrading quality. To date we have not received the information
requested earlier regarding testing procedures that are acceptable
to the company in order to assure that our resulting data will be
useful to them. We also need a definitive statement of quality
and tonnage required for the proposed plant. We cannot make
further progress until this information is available. Could you
please send the name, address and telephone number of the appropriate
individuals in the glass company.

Best regards.
Sincerely,

‘ Rt

Donald A. Hull
State Geologist

DAH:ab

bee .é}blﬁzf vgii?ilzj



Departrment of Geology and Mineral Industries
ADMINISTRATIVE OFFICE

P

VICTOR ATIVEH 1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 -PHONE (503) 229-5580

March 6, 1984

Dr. R. Bruce Tippin, Director
Mineral Resources Institute
The University of Alabama
P.0. Drawer AY

University, Alabama 35486

Dear Dr. Tippin:

Six sand samples have been sent to you for bench testing. We need to
know if any of the sand samples will meet cement and/or glass specifications.
A table giving assays for the samples is attached. The specification
for cement sand is Si0,-85 percent plus and less than 0.6 total alkalies.
Total alkalies is defined to mean the percent of Na,0 plus 65.8 percent
of the K,0 percent. The sizing needed is - 20 mesh + 140 mesh. For the
glass sand the glass firm has not given us its specifications. We will
assume that Si0O, should be 98 percent and iron should be less than 0.04
percent. The iron specification is important. The firm may be able to
use some of the feldspathic material. The sizing need + 20 mesh, 0 percent;
+ 30 mesh, 1 percent maximum; and - 140 mesh less than 5 percent.

If you have any questions please call me.

Thank you.
Sincerely,
4 &M
Jerry J. Gray
Economic Geologist
JJG:ab

Attachment



ASSAY AMD SIZING DATA FOR SAMD SAMPLES TAKEN FROM CLATSOP AND MORROW COUNTIES

Chemistry P031D0] PO311D01 P0312001". P0314R01 P0315R01 P0316RO]
$i0, 70.15¢ 67.07¢ 70.065, 78.46% 80.63% 80.12%
Alghy 12.97 13.89 12.76 14.82 13.38 10.67
Tio, 0.14 0.22 0.13 - - -
Fe,0, 5.58 6.65 5.85 3.32 2.28 3.14
Can 3.07 3.53 3.39 1.20 1.27 1.57
Mg0 1.16 1.74 1.36 .60 .60 .67
Na,0 1.50 1.67 1.90 43 1.10 1.12
K,0 1.98 1.86 1.97 2.34 2.31 2.1
S0, 0.9 0.02 0.0 .24 .20 19

TOTAL 96.55% 96.65% 97.42 101.41% 101.71% 99.59%
SIEVE

SIZES ¢

+20 0.23¢ 0.124 23.9% - : -
-20 37.9 2.2 57.2 - - -
-60 20.5 1.1 13.9 - - -
-100 15.4 33.6 3.2 i i i
-140 3.5 14.7 0.8 - - -

-200 2.3 38.8 1:1 - = %

TOTAL 99.83y% 100.62% 100.1% - - -



TO:

FROM:

SUBJECT:

e1.125.1307

STATE OF OREGON INTEROFFICE MEMO

Don H. DATE:  March 5, 1984
Jerry Gray

Silica Sand - A Status Report

A one-line summary of our silica sand work would be that it is on low
burner. Before we proceed much further, we need some formal technical
answers. MWe need to know the glass company's raw materials specifications.
We need to know what they would 1ike and what they could use from the
standpoint of transportation costs. These specifications are not the same.
We need to know how much raw materials will be needed.

The Departmeqt has collected seven sand samples which have been assayed
and funding for beneficiation testing of six of the samples Has been arranged
with the Port of Morrow. Along with sending the six samples to the Mineral
Resources Institute at the University of Alabama, we need to send the glass
company specifications in.terms of assays and sizing. Guessing what is
needed is not the way to go. We will do just that when the agreement for
the test work funding arrives from the Port of Morrow. In looking for a
source of silica sand for the glass plant, the Department has received
help from a Canada cement manufacture. This firm is looking for a source
of low alkali silica sand. The firm's specifications are 85% plus silica
and less than 0.6 combined alkali. The sand source must be near barge
transportation. This firm has agreed to assay all our raw samples and all
the beneficiated sample splits. The attached table gives the raw sample
assay data. If material from one of the sand source samples can be upgraded

to meet both glass and cement needs, the cement firm might build a sand plant

S



Memo .
Page 2 s

to supply both markets. For those areas served by barge, Oregon may have

a real cost advantage. Limestone for the Portland market comes from Canada.
Those barges go back empty. Empty barges go up the Columbia and come back
loaded with grain. A sand deposit on the lower Columbia could supply a
cement plant in Canada and a glass plant at Boardman through barge backhaul
rates.

A DEpartmenta] find is its unpublished data generated in the 1940's
for foundry sands. Sand deposits from Grants Pass to Astoria were sampled
and mapped. Test work included sizing, assaying, and some clay washing.
One sample ffom the Eugene area, after the clays were washed out, ran 97.42%
5102 and only 1.22% A1203-Fe203. This data is contained in three folders
entitled "Eugene Sand", "Sand Reconnaissance - Western Oregon" and

"Miscellaneous Foundry Sand Data."

# # ¢
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STATE OF OREGON INTEROFFICE MEMO

TO. John Beaulieu paté.  February 23, 1984
FROM: Jerry Gray
SUBJECT: (Glass Sand Assays

Doug Blender of Genstar called with the following assay data:

SAMPLE NUMBER

1 2 3 4 5
$10, 70.15 67.07 70.06 67.04 82.83
A1203 ‘ 12.97 13.89 12.76 12.99 12.94
Ti0, 0.14 0.22 0.13 0.14 0.01
Fe,0, 5 58 6.65 5.84° 5.86 1.63
Ca0 3.07 3.53 3.39 4.43 1.01
Mg0 1.16 1.74 1.36 1.69 0.49
Na,,0 1.50 1.67 1.90 1.75 0.52
K,0 1.98 1.86 1.97 2.05 2.07
S04 0.9 0.02 0.0 0.0 0.26
TOTAL 96.55 96.65 97.42 95.95 101.76
SIEVE SIZES ¢
+20 0.23 0.12 23.9 2.5 4.2
-20 37.9 2.3 57.2 43.1 84.2
-60 40.5 1.1 13.9 17.3 5.3
-100 15.4 33.6 3.2 15.2 2.1
-140 3.5 14.7 0.8 5.9 .
-200 2.3 38.8 1.1 16.0 3.6
TOTAL 99.83 100.62 100.1 100.0 99.5

81.125.1387
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Sample No. 1 is the dune sand - Department Sampie No. Pd:§10D01.
Sample No. 2 is the older sand (Loess) - Department Sample No. Pd:§11DO1.

Sample No. 3 is the washed sand from the Ready Mix plant - Department
Sample No. P0_312D01.

Sample No. 4 is the dredge tailings - Department Sample No. PO:§13DO1.
(This one is not to be sent to Alabama.)

Sample No. 5 was the sandstone at the creek level near Oregon Portland
Cement's sand pit on Gnat Creek. The Department does not have a sample
at this spot. The closest Department sample was taken within the nearby
pit and was No. Pq:§15RO1.

JG:bj




Department of Geology and Mineral Industries

ADMINISTRATIVE OFFICE ’
1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 PHONE (503) 229-5580

February 22, 1984

Wayne Schwandt, Manager
Port of Morrow

P.0. Box 200

Boardman, Oregon 97818

Dear Mr.. Schwandt:

The Oregon Department of Geology and Mineral Industries collected
six silica sand samples during the 14th and 15th of February. Three
of the samples were from the Boardman area and three were from the Wauna area.
The six samples will be assayed by a Canadian cement firm at no cost.
The physical testing will be performed by the University of Alabama
Mineral Resource Institute at a cost of $2,500.00. The Department has
and will cover all collecting and handling costs. The Port of Morrow is
to pay for the physical testing. The Port will be billed at the end
of the project.

The Port must realize that results from the six samples taken from
potential resources as large as the ones being sampled can not be the final
word. The best that can be hoped for, is that the samples show enough
promise that a potential user will be enticed to take their own samples.

Attached are copies of the Department's communications with the
University of Alabama, Mineral Resources Institute.

Please sign one of the attached agreements and return it if you wish
us to proceed.

Sincerely,

Jerry J. Gray
Economic Geologist

JJG:ab
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AGREEMENT
-

The Oregon Department of Geology and Mineral Industries hereby
agrees to collect six sand samples (three from the Boardman area and
three from the Wauna area), split out a ten-pound portion of each
sample, save and store the rest of each sample, and ship the ten-pound
splits to the University of Alabama Mineral Resource Institute. After
the Institute does their testing, each of the ten-pound samples will be
separated into a high silica fraction and other fractions. These sample
portions will be sent to the Department for transshipment to a cement
plant in Canada for assaying. The Institute, after receiving the assays,
will submit a final report to the Department. The Department will pay
the Institute $2,500.00 for testing the six samples and for their final
report.

The Port of Morrow agrees to reimburse the Department for the cost of
the University of Alabama Resource Institute's test work and final report.
The cost 'is to be $2,500.00. The $2,500.00 is to be paid when the Department
submits the Port a copy of the Institute's final report.

Oregon Department of Geology and Mineral Industries

John D. Beaulieu Date
Deputy State Geologist

Port of Morrow

Wayne L. Schwandt Date
Manager




AGREEMENT
-

The Oregon Department of Geology and Mineral Industries hereby
agrees to collect six sand samples (three from the Boardman area and
three from the Wauna area), split out a ten-pound portion of each
sample, save and store the rest of each sample, and ship the ten-pound
splits to the University of Alabama Mineral Resource Institute. After
the Institute does their testing, each of the ten-pound samples will be
separated into a high silica fraction and other fractions. These sample
portions will be sent to the Department for transshipment to a cement
plant in Canada for assaying. The Institute, after receiving the assays,
will submit a final report to the Department. The Department will pay
the Institute $2,500.00 for testing the six samples and for their final
report. _

The Port of Morrow agrees to reimburse the Department for the cost of
the University of Alabama Resource Institute's test work and final report.
The cost is to be $2,500.00. The $2,500.00 is to be paid when the Department
submits the Port a copy of the Institute's final report.

Oregon Department of Geology and Mineral Industries
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Deputy State Geologist

Port of Morrow
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Wayne L/ Schwandt Date
Manager




Department of Geology and Mineral Industries

ADMINISTRATIVE OFFICE r
1005 STATE OFFICE BLDG.,,PORTLAND, OREGON 97201 PHONE (503) 229-5580

February 22, 1984

Mr. John C. Anderson, Director

Oregon Economic Development Department
595 Cottage Street, N.E.

Salem, Oregon 97310

Dear John:

As we discussed in Salem last week, it is very important for
our geologists to meet with technical representatives of the
glass company to review their testing results on samples of
silica sand from various locations in Oregon and to share our
latest information. We would like to confirm the earlier
indication that the Coos Bay sand is adequate. If not, we
should aggressively investigate alternative sources.

In recent weeks, we have not had feedback from the company
regarding the questions raised earlier about testing proce-
dures and results to date.

Best regards.

Sincerely,

Donald A. Hull
DAH:jr State Geologist




Department of Geology and Mineral Industries

ADMINISTRATIVE OFFICE -
Lo 1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 . PHONE (503) 229-5580

GOVERNOR

February 21, 1984

Doug B. Blender

Genstar Cement Limited
College Plaza 8215 112 Street
P.0. Box 2555 Main PO
Edmonton, Alberta

CANADA ThJ 2T1

Dear Doug:

Enclosed are the materials you needed copied. Another report
that we don't have but you may wish to get would be "Economic
Feasibility of Silica Sand Processing and Related Manufacturing in
Chelan County, Washington", June, 1966, by Industrial Consultants,
published by Economic Development Administration, U.S. Department
of Commerce. The Contract number was C-107-65. The report can
be ordered from the National Technical Information Service,

U.S. Department of Commerce, Springfield, Virginia 22151.

I have the sand samples all boxed up ready to be sent out, but
need to get the Port's okay.

IT I have missed anything, please advise.

Sincerely,

- Jerry J. Gray
Economic Geologist

JJdG:ab
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TO:

FROM:

SUBJECT:

81.125.1387

4 STATE OF OREGON INTEROFFICE MEMO

/"

John B. - .~ ) DATE: February 8, 1984
Don
Silica Sand

It is Tikely that representatives of the glass manufacturing
company will visit Oregon within one month and possibly by the end
of February, 1984. It will be important to have written information
summarizing the current status of our work on various sands available
by February 25th. Please Tet me know if it will be desirable for

Jerry or others to meet with company representatives.

km =~
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STATE OF OREGON

TO: John BeauTieu
FROM: Jerry Gray
SUBAECT: Clatsop County Silica Sand Assays

INTEROFFICE MEMO

-
DATE:

February 1, 1984

The following are assays from the four samples taken by Mr. Blender
of Gemstar Cement Company, Alberta Canada, (403) 432-0231.

SAMPLE #

A1203

Fe203

Ca0
Mg0
Na20

K20

Total Alkalies

as Na20*
C1
SO
3
TOTAL

S 3/YRO!

1
78.46%

14.82

w

o 7

—_—

.20
.60
.43

nNo

.34

1.97
0

.24

101.35%

* Total alkalies are obtained by taking 65.8% of the KZO figure and

adding the Na20 figure.

81.125.1387

2 3 4
72.89% 80.63% 80.12%
15.99 13.38 10.67

5.24 2.28 3.14
1.14 -2 L
.84 §§ .60 Qg .67
.55 :3 1.10 IRT
™
2.34 N, Q2.1
Y
2.09 2.53 2.51
0 0 0
11 .20 19
0 /
99.1%% 101.79% 99.59%
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-
Samp]é 1 was taken on*Nicolai Mountain where John Beaulieu is
pictured in Bulletin 79. Sample 2 is a composite of Oregon Portland
Cement's six stockpiles of dark colored sand in the Gnat Creek Quarry.
Sample 3 was from the lighter colored part of the outcrop in the quarry
and was taken over a vertical distance of 12 feet. Sample 4 was taken
from the NE% of Section 8, T8N, R7W from a 1ight colored outcrop next

to a paved road near a private bird refuge.

Mr. Blender is looking for a silica source with total alkalies of
.6% or less. The samples were screened and the fraction assayed.

None of the sizes were upgraded.

Mr. Blender will fly to Portland to go with us to get the Morrow
County samples. He will get them assayed for us with a turn-a-round

time of about three days.

JG:bj




TO:

FROM:

SUBJECT:

81.125.1387

STATE OF OREGON INTEROFFICE MEMO

Don Hull = _. : DATE: January 6, 1984

Jerry Gray

Meeting with Oregon Economic Development Department

The meeting was attended by Richard Schulberg, Norm Solomon, Paul Haugland,
Peter Tryon and myself. A wide range of subjects were discussed. Regarding
the glass plant, the firm's sales staff would like the plant in Medford;

the producing staff would like it at Boardman. Because the chip truck

comes back from Coos Bay empty, transportation of sand from Coos Bay would
be cheap. The monies saved in transportation from not using Lane Mountain
would be enough to up-grade the Coos Bay sands. The cement company's silica
needs were pointed out to OEDD. It was pointed out that it is time to start
sampling some of the sand deposits. OEDD may have some monies for this.

I suggested that our Department might be willing to pick up the cost of
taking a few samples, if the glass firm would run them and we would get the
results which, in time, we could publish. They were told that I would be
taking a sample of the Boardman sand when the cement company's man comes
down in late January.

Over the Tong term, it was pointed out the need for a non-metal program
because of the employment it could generate. They would back us in this
effort. The need for a small«report on each of the mineral-using industries
was raised. These reports could become chapters for Bulletin 64.

As far as off-shore minerals go, their thinking is the same as ours. They
were very disappointed over Bob Bailey's newspaper blast at MMS.

If Hobart Butte goes forward to a plant building stage, then for a
3 million dollar plant the State could put up $600,000 at 3% interest.

JJG:bj




MINERAL RESOURCES INSTITUTE
£ AND
STATE MINE EXPERIMENT STATION
g THE UNIVERSITY OF ALABAMA
UNIVERSITY, ALABAMA 35486

P. O. DRAWER AY TELEPHONE: 205/348-6577

January 27, 1984

Mr. Jerry Gray

Department of Geology and Mineral Industries
1005 State Office Building

Portland, Oregon 97201

Dear Jerry:

This is to confirm our telephone conversation of January 26, 1984
concerning testing Oregon sand deposits for producing glass grade silica
(Reference letter of October 10, 1983),

The Mineral Resources Institute would be pleased to initiate the
previously outlined tests when the ten pound samples are received
(approximately March 1 - 15, 1984). The tests will be conducted by Mr.
William E. Lamont, Research Associate. We estimate the exploratory study
on six (6) samples can be completed in two to three weeks assuming no
delays in chemical analysis. The products would be shipped to your
facility for chemical assay and the results returned to MRI for evaluation.
Chemical specification for the final product would be forwarded when the
test samples are submitted to MRI. The lump sum cost of this exploratory
study would be $2,500. After completion of the study a report would be
submitted to your office which would summarize the test program, evaluate
the results and make any recommendations that are appropriate.

If there are any questions concerning the proposed study, please feel
free to contact either Mr. Lamont or myself. Thank you for your interest
in the Mineral Resources Instjtute and looking forward to your response.

Sincerely,
P 4
~ f&
'/‘,’//L’Z—_m

R. Bruce Tippin
Director

RBT: ph

cc: Bob Wells
Read Holland
Ed Lamont
Carl Rampacek



Department of Geology and Mineral Industries

ADMINISTRATIVE OFFICE /s
VCTON Krven 1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 'PHONE (503) 229-5580

GOVERNOR

November 28, 1983

Mr. Thomas E. Shufflebarger, Jr.
. Geologist
106 Hageman Street
Berkeley Springs, West Virginia
Dear Mr. Shufflebarger:
. In answer to your question about Oregon's glass
and foundry sand producers, the State has only one.
The firm is Coos Sand Corporation, 4421 - 138th S.E.
Bellevue, Washington 98006.

Sincerely,

Jerry Gray
. Economic Geologist

JG:bj




Thomas E. Shufflebarger, Jr.
Geologist
106 Hageman Street
Berkeley Springs, WV 25411
Tel. (304)258-1584 7

November 19, 1983

Oregon Department of Geology & Mineral Industries
1005 State Office Building

14,00 SW 5th Avenue

Portland, Oregon 97201

Gentlemen:

Could you furnish me with a listing of the glass sand and
Company

foundry sand producers now located in the State of Oregon ?

names and mailing addresses would be quite helpful.
This I would appreciate very much.

Sincerelv,

/
— 7/}’ /"‘{LV/\//ﬂ/f

/T E. Shufflexarrrr, Jr

/
>

/
/
/
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VICTOR ATIYEH
GOVERNOR

Departrment of Geology and Mineral Industries

ADMINISTRATIVE OFFICE ’
1005 STATE OFFICE BLDG.. PORTLAND, OREGON 97201 "PHONE (503) 229-5580

November 21, 1983

Mr. Doug Blender
Genstar Cement
P. 0. Box 2555
Edmonton, Alberta
'CANADA T5J 2T1
Dear Mr. Blender:

In answer to your request about Oregon's silica
sands, a copy of a report about the resources needed
for glass manufacture and part of Bulletin 79 are
enclosed.

If you need more help, please call.

Sincerely,

Jerry J. Gray
Economic Geologist

JJG:bj
Encl.




Department of Geology and Mineral Industries

ADMINISTRATIVE OFFICE /-
VARICR, Aes 1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 "PHONE (503) 229-5580

November 21, 1983

William Cook

AFG Industries, Inc.

P.0. Box 929

Kingsport, Tennessee 37662

Dear Mr. Cook:

The enclosed materials on mineral raw materials are part of the
information the Department has developed in support of your search for a
float gTass plant site. The materials include the following:

1. Our interoffice memo of October 20, 1983 outlining a test procedure
for evaluating raw materials;

2. The Department's report "The Mineral Resource Base for Flat
Glass Manufacturing in Oregon";

3. Mr. Tippin's letter of November 8, 1983 1isting the steps in the
evaluation of glass sand deposits;

4. Mr. Lewis' letter of November 2, 1983 describing Boise Cascade's
silica sand deposits and the firm's current exploration program
for silica sand;

5. Mr. Donald's letter of October 27, 1983 and attached report "The
Pend Oreille Silica Sand Prospect a New High Purity Source for the
Northwest", summarizing Meridian Land's work in northern Idaho;

6. Interoffice memo of October 18, 1983 giving assays for Texada Is.,
British Columbia 1imestone and Gnat Creek, Oregon silica sand;

7. Interoffice memo of October 20, 1983 giving assay data for Unimin's
Emmett, Idaho silica sand deposit;

8. Interoffice memo of October 26, 1983 giving assays for Industrial
Mineral Products' silica sand deposit.

Other contacts the Department made and that may be of further interest
to you are as follows:

1. Mr. Truswell, owner, Wenatchee Silica Products, Inc., Wenatchee,
Washington, phone (509)-663-3552. This silica sand runs 98%

silica, 0.3% Fe203 and 1.0% A]203.




Page 2

P
Gary Steele, Weyerhaeuser Company, Tacoma, Washington 98477, phone
(206) 924- 2567 Weyerhaeuser may have clear- -glass sand depos1ts

in east King County, Washington. Mr. Steele would like to talk
with your firm.

Mr. DeVall, Coos Sand Corp., 4421 138th SE, Bellevue, Washington
98006, phone (206)-746-0381. This firm mines and processes silica
sand and crushes limestone for glass usage.

If you have any questions or if we can be of further service please

advise.

JJG:ab

Sincerely,

LG A
Jerry J. Gray
Economic Geologist

Enclosure



¢ STATE OF OREGON INTEROFFICE MEMO

e

TO: Jerry G. and_John B. _ paTe: November 21, 1983
FROM: Don
SUBJECT: Coordination with DED

On November 16, 1983 I talked candidly with Wayne Wolfe, Deputy
Director with the Department of Economic Development, to express our
continuing concern about the failure of DED to communicate with us
with regard to raw material sources that could supply a float glass
manufacturing plant in Oregon. As you know we have had an increasing
level of frustration due to the unannounced cancellation of meetings,
failure to return phone calls and lack of response to written communication
between DOGAMI and DED. In the meantime the glass company appears to be
approaching a decision regarding plant siting.

Wayne acknowledges the internal problems with respect to the
individuals that have been working with the glass company and failing
to communicate with us. I asked Wayne to simply write us and request
that our involvement be terminated if that is their desire. Alternatively
I made clear the need to meet directly with the technical representatives
of the glass company so that we can transmit the substantial information
already developed from a variety of private sources with respect to
raw materials such as silica, dolimite and 1imestone. I also indicated
that it will be necessary to meet with the glass company in order to
determine DOGAMI's official contribution to this economic development
project. Wayne promises to call back later today (11/16/83) and indicates
that the glass company is riow in Oregon reevaluating possible plant sites.

DAH:ab
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Department of Geology and Mineral Industries

ADMINISTRATIVE OFFICE 7
1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 PHONE (503) 229-5580

November 17, 1983

Mr. Wayne J. Wolfe

Deputy Director

Department of Economic Development
155 Cottage Street NE

Salem, Oregon

Dear Wayne:

During the past several weeks we have been working as previously
requested on the compilation of private unpublished data on silica,
dolomite and limestone resources of the Pacific Northwest in order

to encourage the establishment of a float glass manufacturing plant

in Oregon. We have become increasingly frustrated by the communica-
tions gap that has developed between DED and our staff. The net

result has been an inability to transmit important technical information
to AFG Industries, Inc. Meetings have been cancelled without prior
notice, lTetters are unanswered and telephone calls have not been
returned.

As noted in my letter and memo of October 20, 1983 and earlier letter
of October 6, 1983 it is important for us to have a response from you
and AFG Industries. I am baffled by DED's inability to schedule a
meeting with the representatives of AFG and our staff.

Please write me your ideas on our role in the effort to encourage

the location of this compamy in Oregon. If DED does not want involve-
ment by our geologists in this effort I would appreciate a statement
to that effect. Copies of my earlier letters and memo are enclosed.

Sincerely,

Donald A. Hull
State Geologist

km

bcc: John Beaulieu
Jerry Gray—




MINERAL RESOURCES INSTITUTE
AND
STATE MINE EXPERIMENT STATION
THE UNIVERSITY OF ALABAMA
UNIVERSITY, ALABAMA 35486

P. O. DRAWER AY November 8, 1983 TELEPHONE: 205/348-6577

Mr. Jerry Gray

Department of Geology and Mineral Industries
1005 State Office Building

Portland, Oregon 97201

Dear Jerry:

As discussed on the phone last week, I'll delay my plans for a visit
to your office until things are better defined by your group. However, as
promised, I am ‘attaching a brief outline of a general research study for
glass sands. This may provide you with information that may be helpful. If
we may be of further service, please let me know.

Sincerely,
"R. Bruce Tippin
Director

RBT: sw

cc: Hanna '
Rampacek



EVALUATION OF GLASS SAND DEPOSITS

7

Dbjectives

The major objectives of the proposed research program are:
1. To evaluate one or more silica deposits as raw materials for glass making.

2. To develop a beneficiation technique to economically produce quality silica
sand products for selected markets.

3. To investiaate the possibility of co-producing other valuable mineral
by-products from the silica deposits.

Introduction

Silica sand low in iron is much in demand for glass, glass wool, ceramic
and pottery use, and for many of these applications clean, white sand is
desired. Impurities such as clay slime, iron stain, and heavy minerals
including iron oxides, garnet, chromite, zircon, and other accessory minerals
mist not be present. Chromium, for example, must not be present, even in
extremely small amounts, in order for the sand to be acceptable to certain
markets. Feldspars and mica are also objectionable in some applications but in
others may be desirable as source of alumnia. Generally, iron content must be
reduced to 0.030% Fep03 or less for all specialty silica applications.

The more common alass sand deposits are either consolidated sandstone or
loose sand pit deposits (wet or dryv). By far the major tonnage of glass sand
produed in the United States is taken from friable, readily-reduced sandstones
and unconsolidated sands; the widespread nature of such prospect-types, renders
dependence on the more indurated rocks of secondary importance.

, Acceptable glass sands are, invariably, those which most nearly fit the
glass-producer's economic needs and any method used to evaluate a raw material's
potential must finally prove equatable with such needs. Of principal concern to
the investigator are those properties of the orebody which include (1) chemistry
of the silica-bearing body, (2) the mineralogy, nature and complexity of the
component grains and (3) the graincsize distribution.

0f particular concern is the nature of the iron contamination.
Iron-bearing species appear as 1) accessory mineral grains, either detrital or
authigenic, 2) cements, 3) grain coatings, and 4) quartz-grain inclusions.
Selection of the cheapest form of beneficiation requires precise information on
the iron species in the particular deposit.

MINERAL RESOURCES INSTITUTE
#/2) SCHOOL OF MINES & ENERGY DEVELOPMENT ==
¥ THE UNIVERSITY OF ALABAMA



A PRCPOSED RESEARCH PROGRAM

-
The proposed research program will embrace three major -tasks.

1. Characterization of the silica deposit(s)
2. Beneficiation studies

3. Product evaluation and process development

A11 samples for the above investigations will be collected by others and
shipped to the Mineral Resources Institue (MRI).

Most of the chemical, mineralogic analysis for the proposed program will be
conducted at commercial laboratories to insure rapid turn-around of the results.

Task I. Characterization Studies

This will include the following investigations

1. Screen analysis at 20, 30, 40, 50, 60, 70, 80, 100, and 140 mesh to
determine the size distribution of the head sampnles.

2. Heavy liquid separation of the size fractions between 20 and 140 mesh at
2.8 specific gravity to determine the percentaace of all heavy minerals.

3. Chemical analysis of selected sampnles and test products.

4. Trace element analysis of the head sample and selected products.

5. Mineralogic and x-ray examination to determine the principal mineral
: impurities with particular reference to the iron-bearing minerals and
undesirable refractory accessory minerals.

Task II. Beneficiation Studies 4

Based on the results obtained from the characterization studies mentioned
under Task I, a number of beneficiation procedure(s) will be investigated to
determine the simplest processing route to produce qlass sand arade silica. The
proposed investigations under this task may include but not limited to the
following tests:

1. Attrition Scrubbing and Classification

In these tests the -20 + 140 mesh sand fraction will be intensely
agitated at high pulp density (60 - 75% solids) in a rubber Tined attrition
scrubber for removal of surface stain from the sand arains and to
desentigrate the soft clay particles. The degree of surface filming and
iron oxde stain will determine the scrubbina time reaquired.

MINERAL RESOURCES INSTITUTE
#7] SCHOOL OF MINES & ENERGY DEVELOPMENTSHVfFeer—————————————————

/ THE UNIVERSITY OF ALABAMA 2




The scrubbed sand is diluted with water to 25-30% solids for removal of
slimes released in the scrubber. In some cases the sand meets the required
iron oxide specifications by scrubbina only. 1In this case, the sand
product becomes final product.

However, the more difficult to treat sand may require two stage
attrition scrubbina with classification and slime removal between stages.
Other sands may require additional beneficiation techniques as indicated
below.

2. Conditioning and Flotation

Deslimed sand containing mica, feldspar, and iron bearing heavy minerals
often can be successfully cleaned to specifications by flotation.
Generally this is done in an acid pulp circuit. Conditioning with
H2S04 and iron promoting reagents is most effective at high density,
70-75% solids. In the flotation step the impurity minerals are floated off
in a froth product which is rejected as waste.

3. Magnetic separation
In case considerable amounts of maanetic impurities escape removal in
the scrubbing and/or flotation steps, high intensity magnetic separation of
the sand products may remove the last traces of iron impurities.
By Products
Should rejected tailing products from attritioning, flotation

or magnetic separation contain considerable amounts of trace and accessory
minerals, their recovery will be considered.

Task III. Product Evaluation and Process Development

Based on the beneficiation test results, a specific process flowsheet will
be established. Further, laboratory investigations, pilot plant testing, and
product evaluation may be needed and would be recommended in the final report.

4
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VICTOR ATIYEH
GOVERNOR

Department of Geology and Mineral Industries

ADMINISTRATIVE OFFICE /-
1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 "PHONE (503) 229-5580

November 1, 1983

Wayne J. Wolfe

Department of Economic
Development

155 Cottage Street NE

Salem, Oregon 97310

Dear Wayne:

We are continuing our efforts to Tocate sources of silica,
1imestone, and dolomite in order to encourage the location of a
float glass manufacturing facility in Oregon. A substantial amount
of additional data is being compiled.

I am concerned that we are duplicating the efforts of others
and continue to feel that it is critical to discuss technical
aspects of raw material requirements with the principal and your
staff. An exchange of information and ideas is crucial to our progress.

¢ Sincerely,

Donald A. Hull
State Geologist

km
cc: John D. Beaulieu

Jerry J. Gray+~
Richard J. Schulberg
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TO:

FROM:

SUBJECT:

81.125.1387

STATE OF OREGON INTEROFFICE MEMO

-
John B. and -Jerry patz: October 27, 1983
m’”".. F N

=l

Don

I have Tearned second-hand that initial testing of a sample of
Coos Bay sand by a glass manufacturing company has revealed that this
material may be suitable. A 50 pound sample has been forwarded as of
October 19th for further testing by magnetic separation and floatation.

We have scheduled a meeting in our office at 9 a.m. on Tuesday,
November 1st to meet with the principals and the DED staff to review

progress and plan our future activities. You should plan to attend.

DAH:ab

Hi &



TO:

FROM:

SUBJECT:

81.125.1387

{STATE OF OREGON INTEROFFICE MEMO

Don Hull = - paTe:  October 26, 1983
Jerry Gray
Industrial Mineral Products

Industrial Minerals called me about doing the test work on silica
sands. They have the equipment and use it for quality control for their
own silica sand production. Their sand will not make clear glass. It

runs 0.2 to 0.4 percent Fe203; 3 to 4 percent A1203; and 90 to 92 percent

3102. They will send us a letter about their testing program.

JG:bj

§8¢
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TO:

FROM:

SUBJECT:

81.125.1387

STATE OF OREGON INTEROFFICE MEMO

7

Don Hull = ! DATE:  (ctober 26, 1983

Jerry Gray

Silica Testing

Dr. Whittmore, University of Washington, Phone (206) 543-2154,
stated that we could not get any help from the University of Washington
for a silica testing program. He did give the following laboratory as

doing a lot of assay work for the glass industry:

Hartford Division
E.M. Hart Industries
P.0. Box 700

Windsor, Connecticut 06095

JG:bj




TO:

FROM:

SUBJECT:

81.128.1387

STATE OF OREGON INTEROFFICE MEMO

John B. ' oate.  October 20, 1983
L—derry G.. -

Don H.

Glass manufacturing

We need to proceed quickly with the evaluation of silica, 1imestone
and dolomite resources that would support a new float glass manufacturing
operation located in Oregon. The following approach is suggested.

(1)

Develop a priority 1list of silica sources and evaluate each for
quality and reserves. The list should include present producers,
dormant past producers and undeveloped deposits. Telephone and
letter inquiries should be used initially to answer questions
about quality and quantity at current producers. Extensive travel
will be required. Analytical data should be standardized, e.qg.,
use Fey03 throughout rather than Fe. Land use aspects of each
site should be evaluated. Field work needs to be prioritized.

A 1ist of this type will frequently need to be revised but should
always be current.

For 1imestone and dolomite resources, similar priority lists

are needed. These evaluations must be done together keeping in
mind the magnesia content of the various limestone deposits.
Magnesite or magnesian limestone deposits may offer an alternative
to dolomite.

A standardized analytical procedure for treatment of samples is
needed before logical field work can proceed. The procedure should
be planned on two scales - first a bench scale and later a pilot
scale. The analytical procedure should be designed to mimic later
plant requirements in terms of contaminants.

The analytical procedure needs to be an interactive combination of
geological, physical and chemical testing including detailed
mineralogy, field mapping, screening, washing and chemical analysis.

Selected samples will need to be evaluated with more specialized
methods such as magnetic separation, attritution scrubbing,
and/or flotation. Combinations of these procedures will have to
be used on both bench and pilot scales.

After the testing procedures are outlined and reviewed by the
potential glass manufacturer, various testing facilities will

need to be evaluated in depth for cost, speed, etc. Key facilities
include Colorado Research Foundation, ceramic engineering laboratories
at schools such as Cal-Berkeley and the Mineral Research Institute

of the University of Alabama.

]




(5) In order to expedite the evaluation of raw material sources an
in-depth discussion will be needed with the technical staff of
the glass manufacturing firm. The procedurés outlined above must
be critiqued by this company. This discussion should be completed
by mid-December, 1983.

(6) The cost of field work and laboratory evaluation will have to be
budgeted in a careful manner and an Emergency Board appearance
in January, 1984 may be desirable.

(7) The following deadlines are suggested.

November 30, 1983 - Complete the collection of available analytical
and reserve data for established producers in California, Idaho,
Oregon, Montana and Washington.

December 15, 1983 - Complete discussions with glass manufacturer
regarding scope of our involvement in field sampling and mapping,
lab testing and calculation of reserves for silica, limestone,
and dolomite raw materials.

July 1, 1984 - Complete the initial field sampling and mapping
of dormant and undeveloped deposits.

August 31, 1984 - Complete the initial mineralogical, physical
and chemical analysis of dormant and undeveloped deposits. A
detailed review of results with the manufacturing company should
be held in September, 1984. Subsequent schedules cannot be
predicted pending tentative decisions with regard to plant site
locations and scope of pilot scale testing of promising deposits
of silica, Timestone and dolomite.

A11 of the work outlined above should be undertaken with the understanding
that a comprehensive publication of results will be desirable at the
appropriate time.

The project described above should be given highest priority and
Jerry Gray should delay additional field work in central Oregon until
the 1984 field season or beygnd. All field sampling should include
geologic mapping in order to allow later evaluation of lab results.

cc: MWayne J. Wolfe

Richard Schulberg CZi:;Z_,
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FROM:

SUBJECT:

81.125.1387

|

STATE OF OREGON INTEROFFICE MEMO

7

Don v T ) DATE: October 20, 1983

JJ Gray

Telephone interview with Ken Rolland, General Manager,

Unimin Corp., Emmett, Idaho (208) 365-4590

Unimin is an eastern U.S. producer of sand, that had 10 plants before

it bought 6 more plants from Martin Marietta Corp. Mr. Rolland stated
that their sand carried 0.088 to 0.1C0 percent iron. They have no problem
with reserves. He will pass our data request on to headquarters and some-
one will get back to me. The company might put in extra equipment to

get the iron down if they could get the contract forVZOO tons of sand

per day.

km
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Contains
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TO:

FROM:

SUBJECT:

81.125.1387

STATE OF OREGON INTEROFFICE MEMO

Don . DATéf October 18, 1983

Jerry-Gray

Telephone interview with Ed Miller, Oregon Portland Cement
Portland, OR, 232-3116.

Ed will send us assays for Texada Is. and Durkee limestones
and the Gnat CK. silica sand. The sand runs 70-72 percent Si0p.
The firm is not producing cement at its Lake Oswego plant but is

still crushing Texada Is., limestone for agriculture usage.

fI8
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TO:

FROM:

SUBJECT:

81.125.1387

STATE OF OREGON INTEROFFICE MEMO

Don DATE: October 18, 1983
Jerry Gray

Telephone interview with Jerry Louise of Boise Cascade Corp.
Boise, Idaho (208) 384-6161

Mr. Louise was called for information about silica resources in
the Pacific Northwest.

Boise owns 50% of the land that is being mined at Lane Mt. Washington.
The washed silica sand is 99.6 to 99.7 Si0p. He is interested in the
Clatsop County sands. He has looked at some of the same formation in
S.W. Washington. He said that the statement can be made that within
the land owned by Boise in Clatsop and Columbia Counties a supply of
silica sand can and would be found to supply a flat glass plant. If
a flat glass were to be located in Portland they would also be looking
to produce silica sand for the Northern California market. The problem
with the Lane Mt. area 1s‘the Burlington-Northern rates. They will not
drop the rate in order to increase output.

For laboratory work he uses Bondar-Clegg & Co., Vancouver, B.C.
for just Si0p analysis, fon other needs he uses Sharp-Shurtz, Sandusky,
Ohio, (614) 653-0532 and the Colorado School of Mines Research Institute,
Metallurgy Research, Golden, CO, (303) 279-2581.

Mr. Louise stated that there are three flat glass plants (Flint
& Amber) in the West. Northwest Glass, Seattle; Spectrum Glass Co.,

Inc., Seattle; and Owens-I11inois, Inc., Ione, California.




TO;

FROM:

SUBJECT:

81.125.1387

¢ STATE OF OREGON INTEROFFICE MEMO

7

Jerry Gray " .. : pate: October 10, 1983
Don H.
Silica Sand

One of the potential sources of float glass quality silica sand is
an extensive deposit in the vicinity of Emmett, Idaho. Please make
sure that you check out this potential in your evaluation.

DAH:ab
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MINERAL RESOURCES INSTITUTE

AND

STATE MINE EXPERIMENT ST@-TION
THE UNIVERSITY OF ALABAMA
UNIVERSITY, ALABAMA 35486

P. O. DRAWER AY TELEPHONE: 205/348-6577

October 10, 1983

Mr. Jerry Gray

Dept. of Geology and Mineral Industries
1005 State Office Building

Portland, Oregon 97201

Dear Jerry:

I appreciated the opportunity to talk to you yesterday about the Mineral
Resources Institute, especially concerning testwork and evaluation of glass
sand. I have enclosed some general information about MRI for reference. Our
staff has considerable non-metallic research experience as shown in the project
and presentation listing. MRI has specialized in two major areas of research--
fossil fuels and non-metallics. I was personally involved with the design and
evaluation of a privately owned feldspathic sand operation in North Carolina
which produced glass quality material. This process included acid scrubbing,
two stage flotation and dry magnetic separation.

If after reviewing the information about the Institute, I would be glad to
discuss the project further. I will be at a conference in California in
mid-November and can possibly stop for a short visit if it is appropriate.
However, I would need to know fairly soon to make the needed travel
arrangements.

As mentioned we would Tike to obtain a two pound sample of the material
being considered. This would provide us the opportunity to conducting a cursory
evaluation to determine if the sand is glass and quality before a more detail
study would be considered. The evaluation would be without charge.

Thank you for your consideration and interest in the University of Alabama
Mineral Resources Institute.

Sincerely,

R. Bruce Tippin
Director

The University of Alabama
Mineral Resources Institute

RBT:scr
Enclosures

DR. R. BRUCE TIPPIN
Director

University Drawer AY
Tuscaloosa, Alabama 35486
Office Phone (205) 348-6577



TO:

FROM:

SUBJECT:

81.125.1387

STATE OF OREGON INTEROFFICE MEMO

P

Don ¥ , DATE: QOctober 6, 1983

Jerry G.

Charles Daellenbach of the B M at Albany was called. No help. The
Director of the Tuscaloosa Research Center was called. They are to work
on strategic minerals. Informally they might be able to look at some of
our samples and tell us what beneficiation system would work. He talked to
the University of Alabama which can do the type of work that we need.

Bruce Tippin of the University of Alabama, (205) 348-6577, called.
The cost for them to do work for us would be about $250/day. He is going
to send us printed material about their program. If we send him a sample
of the sand he can look at it and tell us if it would be worthwhile to
try and upgrade the sand.

JJdG:ab
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VICTOR ATIYEH
GOVERNOR

Department of Geology and Mineral Industries

312 S.E. “H” STREET, GRANTS PASS, OREGON 97526 PHONE (503) 476-2496
Mailing address: P.O. BOX 417, GRANTS PASS, OREGON 97526

October 5, 1983

Abner M. Ingebretson
S. 2619 Garfield Road
Spokane, Washington 99203

Dear Mr. Ingebretson:

Your letter to Don Hull was forwarded to me for answering.

| have inquired about the reported quartz deposit and ot this point have
concluded it must be the old Bristol Silica Mine. The property has been sold
recently and the new owners are trying to put it back into operation.

The Bristol Silica Mine is located about 3 miles southwest of Gold Hill

in Sec. 30, T. 36 S., R, 3W,, and the washing, screening plant is on the
Southern Pacific Railroad about 3 miles west of Gold Hill.

If you need further information on the deposit feel free to contact us.

Also, if | learn that this is possibly not the property reported, | will let you
know.

Sincerely,

L7

Len Ramp
. Resident Geologist

LR:rep

cc: Don Hull, State Geologist




TO:

FROM:

SUBJECT:

4 STATE OF OREGON INTEROFFICE MEMO

Jerry Gray = .. ) DATE: October 4, 1983
Don Hull

Silica resources

In order to evaluate potential sources of silica sand supply for the
manufacture of high quality float glass, it will be necessary to

develop an overview of resources throughout northern California, along
coastal portions of southern California, throughout Idaho and north-
eastern Washington State where current operations at Lane Mountain north
of Spokane represent the established supply.

By October 10 we will need a short written summary of these various alterna-
tive sources of supply with a view toward a silica raw material source
that does not exceed 0.05 percent Fep0j.

It is possible that we will want to undertake a sampling program for such
resources later this year. We will need to establish sources of lab back-up
for both physical and chemical testing of silica sand deposits in order

to make such a sampling program effective.

On a confidential basis please pursue the possibility of obtaining lab

~ support from the U.S. Bureau of Mines facilities.

81.125.1387

John B., you and I should meet to review the situation on Monday, October 10.

It is important to finish this work on silica before undertaking more
sampling on the COMA project.

DAH:jr
cc John Beaulieu

o

Contains

Materials




)
GENSTAR

Cement f

Doug B. Blender, P Eng.
Senior Project Engineer

Genstar Cement Limited
College Plaza. 8215 112 Street
Edmonton. Alberta

P O Box 2555. Main PO T5J 2T1
Ph (403) 432-0231 Telex 037-3304

‘//‘ 'ﬁ’/f&a 4

O-t=tipm 77002
. 6204

PORT OF MORROW

WAYNE L. SCHWANDT
MANAGER
(503) 481-2695 P.0. Box 200
1 Marine Drive Boardman, OR 97818

ARV

SAND & GRAVEL, Inc
“Rock Product Specialists"

Concrete
Rock JOHN O’REILLY
Asphalt Manager:
Block - Brick Boardman Division

Masonry Supplies

P.O.Box 246 e Boardman, OR97818 e (503)481-9246
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SAND WASHING AND OTHER TESTS ON 16 SANDS FROM NEAR EUGENE, OREGON

£

.‘Séﬁd washing tests were made of 16 sand sémples from near Eugene,
Oregon, which were submittéd by H. G. Iverson on October 7, 1943. Screen
analyses, chemical analyses, magnetic separations, chemical analyses of
the recovered non-magnetic products, and a friability test were also made
of the washed sands. The results of these tests are given in Tables 1, 2,
and 3.

After washing out the clay, the sands appeared to contain a
relatively large amount of mica for foundry sand. Screen analysgs showed
that tﬁe sands were finer than those usually used in foundries.

The magnetic separations were made with a Ding's high-intensity
induction magnetic separator. Megascopic examinations indicated that most
of the matérial removed was mica, except for the sample from Hole 26,
Reynolds number 1, which contained limoni£ic nodules.

The friebility of a composite sample of 54 pounds was determined
by blasting the sand against iron castings using air at 70 pounds pressure,
and calculating the degra&ation in average grain size as a percent of the
original size; values of 9.3 and 10.4 percent degradation were obtained.
The value 9.3 represents the degradation after one blasting and 10.4 the

4

cumulative after a second blasting. Previous friability tests of Ottawa,

Illinois, sand under similar conditions gave values of 1.1 and 2.2.

Kenneth G. Skinner

November 10, 1943 U. S. Bureau of iines
University Campus
Seattle 5, Washington
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Total Arigx;mggnsixg_aﬁnnxgilgn___ Decrease

Reynolds Ign. loss, Recov~ Ign.loss,

Hole _npumber _ 950°C.  SiO» Fe203 AlpQ3 Ti02 __ery _9.5_0__.L5.LQ2E.€2,Q3F_2Q3__
16 1 0.8 95.3 0.38 2.2 0,12 85 0.7 97.3 0.25 0,13
20 1 ol OBl w29 2.2 .00 9 .6 73 -~ 28 08
20 2 .6 - L 357 N7 S P R T B - | ) 97.0 19 .05
20 3 .8 %eb 29 3.0 30 93 S 4 06:2 1 08
23 1 o 95,7 26 1.7 432 8% .6 g o Sy § TR |
23 2 .8 95.2 229 1.7 A2 89 ol 972 19 1510
23 3 9 QL8 253 B9 12 92 o7 96.9 .3 22
25 1 12 93.0 1,08 3.5 .16 95 1.0 95.8 .68 .40
26 K 2l 877 5589 5.8. .26 77 14 92.5 1.87 1.92
28 ] 92 Ol 82 3.4 A2 9 .6 96,5 W40 @ .22
28 2 atin T 9E.2 L34 28 Jd& &8 5 96.4 .28 .06
29 i 9 9L 10 2.8 .3 =9 .8 95T T 39
29 2 o8 94.2 6 2.9 36, 93 s 95.7 49 27
32 1 1.1 QI5h - L A8 3.0 12081 1.0 QL0 1115 33
33 1 o7 95.3 35 2.6  ,10 =993 it 96.2 31 84
Road cut 1 .6 D50 223 210 85 .6 97.2 A1 = 1R

Screen analysis
Test -10 -li -20 28 =35 =48 -65 -100 Cumulative
AL 420 428 435 4u8 465 £100 £150 -150  frisbility

Original Ol s 053 0.4 1.7 10.0 4B:5 0.5 .78 1.5 ——

1 ST o o2 e2 5.5 49.2 309 8.4 5.6 9.2

2 — ——— o ; ol 5.0 49.4 30., 8.9 6.1 10.4
2 cc - H. G. Iverson
1 cc - Ho W. St. Clair
1 cc - P. T. Allsmean
1l ce -N. L, Wimmler
1l cc - Files
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‘P 1767 - Bugene fire sand
P 1768 - Ottawa send

P 1768 - 99.4 % 510, (Chemical determination)

Spectrochemical re203 - 0.05
Al 03 - W19
C - 02
110, - 8
21'02 - 005
g0 g )
«33

* 100 - o33 = 99.67 (not corrected for moisture)

P 1767 - 96,39 ¢ 8i02 (Chemical determination)

Spectrochemical F0203 -  +10
- 11203 - W90
C‘O wd @ 02
TiOg - - 10
Zl'02 b '01
g0 - il
1.1%7
Moisture 1.3

2.47
* 100 - 2,47 = 97.53 %
% Percentage of 8i02 by spectrochemical determined by difference and

because all impurities were not determined, results are higher than
chemical determination. i



Foundry Sand

Foundry sands include those siliceous sands/used to mske the forms
forlcastiné'méfals. If they are employed for making Eolds, they are known o 2
as molding sands; if for ?ores, core sands. Sands zre both natural and
synthetic. "Sharp sand" is sand free from bonding clay.

The important properties are physical: fineness, bonding strength,
permeability, sintering point, and durability.

Fineness refers to the size of the greins. "Grains" are those particles
larger than 20 microns, while "clay" is smaller msterial. This property is
expressed by the “grain—fineness nunber®., These sieves are based on U. S.

Bureau of Standards sieves.

Teble 1 Table 2

Aperture Mesh Fagtor

Mesh Inch. ; mm. Thru On Factor
6 0.132 3.36 - 6 3
12 066 1.68 6 12 5
20 .033 0.84 12 20 10
30 .023 «59 20 30 20
40 .0165 o2 30 40 30
50 .0117 : «30 40 50 40
70 .0083 «21 50 70 50
100 .0059 ) L1249 70 100 70
140 .0041 .105 100 140 100
-200 «0029 074 140 200 140
270 .0021 <053 200 270 200
270 Pan 300

The American Foundrymen's Agsociation specified that the grain fineness
number should be calculated as follows:
(1) Multiply the weight or percent of sand on each sieve by the
corresponding factor from table 2;
(2) Add the products of these multiplications;
(3) Add the weights or percents of material;
(4) Divide the sum of the prodﬁcts by the sum of the percents, and

the result is the grain fineness number.



Continuaﬁion

. /
Fineness is proportinal to surface arza per unit. of weight and influences
b % .

permeability and strength. Fine sands maXe smooth castings.

Bonding strength is éxpreséed in terms of compression, tension, or shear;
and it is determined either when the sand is moist (green) or dry. Strength
is a function of the clay content and of the -moisture content with a maximum
étrength at about 5% moisture.

Permeability is the property of the sand to permit passage of gases,
and it thus controls the venting characteristics of the molds. It is a funétion
of fineness and clay content and of moisture content in the same manner as
strength.

Sintering ooint is the point at which other send fuses to castings. It
is importan£~since low-sintering sands will stick to the casting and will
make for difficult cleaning.

Durability, or life, is the ability of a sand to regain most of its
bonding strength after recleiming from used molds.

Chemical anelyses are made, but they do not influence the selection of
general foundry sands. Analyses are made for water, solatite matter, silica,
fenic oxide, titenia, alumina, magnesia, carbon dioxide, and potassium and
sodium oxides. Dye absorpticn tests are also mede in some cases. A standard
sand for testing purposes should have a dye absorption factor of A0 and
fineness of 50#1  (100% minus 40 mesh, 95% minus 50 on 70 mesh, any thru

70 mesh should be retained on 100 ﬁesh).

Testing and grading foundry sands (R671.2 A 51t)
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July 1o, 1952

Mr, Lloyd A, ¥illiamgon
Cascade Pumice

P,0, Box 1083

Bend, Oregon

Dear Mr, Williamson:

We fully eppreciate your position as outlined in your letter of July 7, The
Raw Materials Survey is revising their Repert No, 1 "Indugtrial Silica for Pacifiec
Northwest Industries” and I have asked them to mall you a copy immediately they
have it reprinted, This report contains a great deal of good information on this
industrial mineral and I am sure it will be & useful reference for you,

Large tonnages of high.grade limestone, readily avalladle, are marketable for
various uses, Agriecultural requirements account for a large proportion of lime-
stone, and material analysing 98 percent CaC03 could stand rail treansportation from
the Bend area to Willamette Velley points, The chemical industry, such as calcium
carbide manufacturers, requimes extremely pure calcium carbonate and insists on
guaranteed shipments of uniform material, Although there was a great demsnd for
optical caleite during the last war this has now largely disappeared siance the
market is now being supplied by synthetic material, Shippers wishing to supply
agricultural limestone should write to the Froduction & Harketing Administration,
Fastern Building, Portland, and reguest information on prices and contracts under
F,& M,A, cooperative liming prograus,

We have investigated numerous nitrate deposits in the State, some of them
extremely pure, but all of them have proved to be very limited in extent mnd com-
pletely uneconomic, If large tonnages of meterial having a substantial potagsium
nitrate content were obtainable theve would be & likelihood that the material could
be digposed of in the mrea, Nitrate deposits are inclined to be misleading since
the mineral has a characteristic efflorescence which gives the impression that
there is much more nitraite present than is actually the case,

Sincerely yours,

RSMglk



LLOYD A WILLIAMSON

MAIL ADDRESS P.O. BOX 1063 OFFICE 1031 BROOKS ST.
TELEPHONES: OFFICE 1408 W .. RES. 1408 R

BEND, OREGON

.

AGGREGATES ® ABRASIVES July 7,1952.

Oregon State Dept. of Geology & lMinerals
Noodlark Bldg.,
Portland, Oregon.

Attention: Mr. Libby

Dear Mr. Libby:

Because we are mining in this part of the State, we
get considerable quantities of gsamples of various
material from this vicinity. Most of them I will
confess I know very little about, hence the cquestions.

“We have samples of silica sand testing from 93.7% to
98.2% silica. Can you tell me if this is of sufficient

~quality to ‘ustify mining and who would you suggest as
possible users if it is of good enough quality? Also
can you give me some idea of its value?

. A /" We also have samples of 98% calcite, and can you give me
| M7 the same information on this and possible outlet for

it and its value.

In addition to these, we have sumples of 5% potassium
nitrate which contains 1.8% available phosphoric and

would like to have the dete on it also if you can help
us. "

Thanks kindly f or any assistance you cen give us.

Very truly yours,

P Rlogd Tl i,

B MAx Lloyd 4.Williamson
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,,_/Staté %5/2a’zfmsnt o/[ gao[ogy and d’/(uzs'za[ Ondustries

1069 State Office Building
Portland 1, Oregon

QUARTZ MOUNTAIN SILICA DEPOSIT
Sec. 2, T. 28 S., R. 1 E.

Douglas County, Oregon
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TO:

FROM:

SUBJECT

STATE OF OREGON INTEROFFICE MEMO

Jerry . pate. August 2, 1984
Bev

: Silica sand open-file report

This is a brief summary of our discussion this morning on your open-file report.

1. Title--Bench testing of silica sand from deposits in Clatsop and Morrow
Counties, QOregon.
Series--Open-File Report 0-84-5
Funding number--Home base
Contents--a. Disclaimer
b. Text
1) Cover
2) 6-page summary
3) Data tables
4) Recommendation
5) References
6) Appendix
c. Figures
1) Map showing location of other two figures
2) Map of area of Clatsop County showing Miocene sandstone
outcrop and sample-location sites
3) Map of Morrow County showing pluvial glacial deposits,
older loess, sand dunes, and sample-location sites.

5. Schedule--Jerry is currently waiting for more material from Alabama. The
report should be draft typed and into editing by August 20. It should be
edited, retyped, printed, and released by the end of the month. Chuck will
start on the artwork tomorrow.

6. Number to be printed--Jerry anticipates a very limited demand for this report.
A distribution 1ist is attached. At this time I suggest we print only 100
copies of the report. This will take care of our regular free distribution
of 50 copies, Jerry's distribution, and about 35 left for sale.

BFV:ak

cc: John B.
Chuck S.
Klaus N.

Attachment

81.125.1387
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TO:

FROM:

SUBJECT:

81.125.1387

4 STATE OF OREGON INTEROFFICE MEMO

7

John B. and Jerry ) pate: October 27, 1983

Don

I have learned second-hand that initial testing of a sample of
Coos Bay sand by a glass manufacturing company has revealed that this
material may be suitable. A 50 pound sample has been forwarded as of
October 19th for further testing by magnetic separation and floatation.

We haQe scheduled a meeting in our office at 9 a.m. on Tuesday,
November 1st to meet with the principals and the DED staff to review

progress and plan our future activities. You should plan to attend.

DAH:ab

iy

D
23



VICTOR ATIYEH
GOVERNOR

Department of Geology and Mineral Industries

ADMINISTRATIVE OFFICE ’”
1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 PHONE (503) 229-5580

February 22, 1984

Mr. John C. Anderson, Director

Oregon Economic Development Department
595 Cottage Street, N.E.

Salem, Oregon 97310

Dear John:

As we discussed in Salem last week, it is very important for
our geologists to meet with technical representatives of the
glass company to review their testing results on samples of
silica sand from various locations in Oregon and to share our
latest information. We would like to confirm the earlier
indication that the Coos Bay sand is adequate. If not, we
should aggressively investigate alternative sources.

In recent weeks, we have not had feedback from the company
regarding the questions raised earlier about testing proce-
dures and results to date.

Best regards.

Sincerely,

Donald A. Hull
DAH:jr State Geologist



TO:

FROM:

SUBJECT:

81.125.1387

4 STATE OF OREGON INTEROFFICE MEMO

John Beaulieu _ . ) DATE: February 23, 1984
Jerry Gray
Glass Sand Assays

Doug Blender of Genstar called with the following assay data:

SAMPLE NUMBER

] 2 3 4 5
510, 70.15 67.07 70.06 67.04 82.83
A1203 12.97 13.89 12.76 12.99 12.94
Ti0, 0.14 0.22 0.13 0.14 0.01
Fe,0, 5.58 6.65 5.86 5.86 1.53
Ca0 3.07 3.53 3.39 4.43 1.01
Mg0 1.16 1.74 1.36 1.69 0.49
Na,0 1.50 1.67 1.90 1.75 0.52
K0 1.98 1.86 1.97 2.05 2.07
S0, 0.9 0.02 0.0 0.0 0.26
TOTAL 96.55 96.65 97.42 95.95 101.76
—— : —_— —
SIEVE SIZES
+20 0.23 0.12 23.9 2.5 4.2
-20 37.9 2.3 57.2 43.1 84.2
-60 40.5 1.1 13.9 17.3 5.3
-100 15.4 33.6 3.2 15.2 2.1
-140 3.5 14.7 0.8 5.9 .
-200 2.3 38.8 1.1 16.0 3.6
TOTAL 99.83 100.62 100.1 100.0 99.5

|

535
HH



Memo
Page 2

Sample No. 1 is the dune sand - Department Sample No. PO 310DO1.

Sample No. 2 is the older sand (Loess) - Department Sample No. PO 311DO1.

Sample No. 3 is the washed sand from the Ready Mix plant - Department
Sample No. PO 312D01.

Sample No. 4 is the dredge tailings - Department Sample No. PO 313DO1.
(This one is not to be sent to Alabama.)

Sample No. 5 was the sandstone at the creek level near Oregon Portland
Cement's sand pit on Gnat Creek. The Department does not have a sample
at this spot. The closest Department sample was taken within the nearby
pit and was No. PO 315R01.

JG:bj



Department of Geology and Mineral Industries

ADMINISTRATIVE OFFICE /-
1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 PHONE (503) 229-5580

November 1, 1983

Wayne J. Wolfe

Department of Economic
Development

155 Cottage Street NE

Salem, Oregon 97310

Dear Wayne:

We are continuing our efforts to Tocate sources of silica,
1imestone, and dolomite in order to encourage the location of a
float glass manufacturing facility in Oregon. A substantial amount
of additional data is being compiled.

I am concerned that we are duplicating the efforts of others
and continue to feel that it is critical to discuss technical
aspects of raw material requirements with the principal and your
staff. An exchange of information and ideas is crucial to our progress.

¢ Sincerely,

Donald A. Hull
State Geologist

km

cc: John D. Beaulijeu «
Jerry J. Gray
Richard J. Schulberg



STATE OF OREGON INTEROFFICE MEMO

/

Tk John Beaulieu DATE:  February 1, 1984
FROM: Jerry Gray

SUBJECT: Clatsop County Silica Sand Assays

The following are assays from the four samples taken by Mr. Blender
of Gemstar Cement Company, Alberta Canada, (403) 432-0231.

SAMPLE # 1 2 3 4
510, 78.46% 72.89% 80.63% 80.12%
A1,0, 14.82 15.99 13.38 10.67
Fe,04 3.32 5.24 2.28 3.14
Ca0 1.20 1.14 1.27 1.57
Mg0 .60 .84 .60 .67
Na,0 .43 .55 1.10 1.12
K,0 2.34 2.38 2.31 217

Total Alkalies

as Na20* 1.97 « 2.09 2.53 2.51
C1 0 0 0 0
S0 .24 L1 .20 .19
3
TOTAL 101.36% 99.11% 101.70% 99.59%

* Total alkalies are obtained by taking 65.8% of the KZO figure and

adding the Na20 figure.

81.125.1387
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Sample-1 was taken an Nicolai Mountain where John Beaulieu is
pictured in Bulletin 79. Sample 2 is a composite of Oregon Portland
Cement's six stockpiles of dark colored sand in the Gnat Creek Quarry.
Sample 3 was from the lighter colored part of the outcrop in the quarry
and was taken over a vertical distance of 12 feet. Sample 4 was taken
from the NE% of Section 8, T8N, R7W from a light colored outcrop next

to a paved road near a private bird refuge.

Mr. Blender is looking for a silica source with total alkalies of
.6% or less. The samples were screened and the fraction assayed.

None of the sizes were upgraded.

Mr. B]ender will fly to Portland to go with us to get the Morrow
County samples. He will get them assayed for us with a turn-a-round

time of about three days.

JG:bj
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Department of Geology and Min /
A

ADMINISTRATIVE OFFICE
1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 FHUNE (900) ceo-vuue

March 26, 1984

CONFIDENTIAL

Mr. William Cooke
Technical Services

AFG Industries, Inc.

P.0. Box 929

Kingsport, Tennessee 37662

Dear Bill:

Since our last meeting on November 21, 1983, we have undertaken sampling
in two areas in Oregon for silica sand deposits. We would like to design
our testing procedures so that the results of laboratory work will be
directly applicable to your search for the high silica sand needed to
support a glass manufacturing plant.

Feldspathic sand samples have been taken near Boardman in Morrow County in
northeastern Oregon and near the Columbia River northwest of Portland. Pre-
Timinary analytical data are enclosed. Several of the samples will be
processed at the University of Alabama Mineral Resources Institute to
ascertain the preliminary feasibility of upgrading to a high silica product.

We would appreciate your detailed advice on both physical and chemical test-
ing procedures as soon as possible. We also need an updated statement of
your tonnage, screen size and grade requirements so that our future work

can proceed efficiently. It is our understanding that the Coos Bay sand is
a technically and economically feasible source for your silica raw material
requirements; however, if this conclusion proves to be incorrect, we are
prepared to provide any geologic support that you need to locate alternative
sources of supply.

We hope the new data will be helpful and look forward to providing assistance
as you proceed. Please be assured that we will treat this matter in strict
confidence.

Best regards.

Sincerely,

DAH:jr Donald A. Hull
Encl. State Geologist
bc John C. Anderson
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Economic Development Departmer;t

fibr L 595 COTTAGE STREET NE., SALEM, OREGON 97310 PHONE (503) 373-1200

March 15, 1984

Mr. Donald A. Hull

State Geologist

Department of Geology and Mineral Industries
1005 State Office Building

Portland, Oregon 97201

Dear Don:

Thank you for your recent letter regarding your activities in support
of a major investment case that is looking for sand as a source of
raw product in Oregon. Your department has been instrumental in
providing data and expertise for this business.

Rick Schulberg will continue to be your contact for this case, and will
be discussing with you further arrangements as this case progresses.

Sincerely,

John C. Anderson

Director

JA:vw

Map 1 -
S5 .1n -7984

Cable Address — ORECONDEV



Department of Geology and Mineral Industries

ADMINISTRATIVE OFFICE ,
1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 "PHONE (503) 229-5580

March 8, 1984

John C. Anderson

Department of Economic Development
595 Cottage St. N.E.

Salem, Oregon 97310

Dear John:

We urgently need to communicate with technical representatives
of the "glass company" about our recent work on potential sources
of silica sand in Oregon. We have collected samples of sands that
will require careful testing to evaluate beneficiation methods for
upgrading quality. To date we have not received the information
requested earlier regarding testing procedures that are acceptable
to the company in order to assure that our resulting data will be
useful to them. We also need a definitive statement of quality
and tonnage required for the proposed plant. We cannot make
further progress until this information is available. Could you
please send the name, address and telephone number of the appropriate
individuals in the glass company.

Best regards.
Sincerely,

4 @»\,

Donald A. Hull
State Geologist

DAH:ab
bac | 9&ﬁw1?3



TO:

FROM:

SUBJECT:

®1.123.1387

STATE OF OREGON INTEROFFICE MEMO

Don H. DATE:  March 5, 1984
Jerry Gray

Silica Sand - A Status Report

A one-line summary of our silica sand work would be that it is on low
burner. Before we proceed much further, we need some formal technical
answers. We need to know the glass company's raw materials specifications.
We need to know what they would 1ike and what they could use from the
standpoint of transportation costs. These specifications are not the same.
We need to know how much raw materials will be needed.

The Departmeqt has collected seven sand samples which have been assayed
and funding for beneficiation testing of six of the samples Has been arranged
with the Port of Morrow. Along with sending the six samples to the Mineral
Resources Institute at the University of Alabama, we need to send the glass
company specifications in .terms of assays and sizing. Guessing what is
needed is not the way to go. We will do just that when the agreement for
the test work funding arrives from the Port of Morrow. In looking for a
source of silica sand for the glass plant, the Department has received
help from a Canada cement manufacture. This firm is looking for a source
of low alkali silica sand. The firm's specifications are 85% plus silica
and less than 0.6 combined alkali. The sand source must be near barge
transportation. This firm has agreed to assay all our raw samples and all
the beneficiated sample splits. The attached table gives the raw sample
assay data. If material from one of the sand source samples can be upgraded

to meet both glass and cement needs, the cement firm might build a sand plant

HS <y
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to supply both markets. For those areas served by barge, Oregon may have

a real cost advantage. Limestone for the Portland market comes from Canada.
Those barges go back empty. Empty barges go up the Columbia and come back
loaded with grain. A sand deposit on the lower Columbia could supply a
cement plant in Canada and a glass plant at Boardman through barge backhaul
rates.

A Departmental find is its unpublished data generated in the 1940's
for foundry sands. Sand deposits from Grants Pass to Astoria were sampled
and mapped. Test work included sizing, assaying, and some clay washing.
One sample frbm the Eugene area, after the clays were washed out, ran 97.42%
5102 and only 1.22% A1203-Fe203. This data is contained in three folders
entitled "Eugene Sand", "Sand Reconnaissance - Western Oregon" and

"Miscellaneous Foundry Sand Data."

JG:bj




PO31D01 - P0311D01 - P0312001.. P0313D01 P0O314R01 P0315R01 P0O316R01
-

70.15% 6€7.079 . 70.06% 67.04y 78.46% , 80.63% 80.12%
12.97 13.89 12.76 12.99 14.82 13.38 10.67
0.14 0.22 0.13 0.14 - - -
5.58 6.65 5.85 5.86 3.32 2.28 3.14
3.07 3.53 3.39 4.43 1.20 127 167
1.16 1.74 1.36 1.69 .60 .60 .67
1.50 1.67 1.90 1.75 .43 1.10 1.12
1.98 1.86 1.97 2.05 2.34 23] 2.11
0.9 0.02 0.0 0.0 .24 .20 .19
96.55% 96.65% 97.42¢ 95.95¢ 101.41% 101.71% 99.59%
0.23% 0.12 23.% 2.5% - - -
37.9 2.8 57.2 43.1 - - -
20.5 11.1 13.9 7.3 - - -
15.4 33.6 3.2 15.2 - - -
3.5 14.7 0.8 5.9 - - -

2.3 38.8 1.1 £16.0 - - -
99.839 100.62% 100.1¢% 100.07 - - -
Sample MNumber County Sample Type Township Ranae Section % Section
P0310D01 Morrow Dune Sand 4 25E 20 SW
P0311D01 Morrow Loess 3N 26E 29 NW
P0312D01 Morrow Washed Sand 4N 25E 10 NE
P0313D01 Morrow Dredge Spoils 4N 25E 3 SE
P0314R01 Clatsop Sandstone 7N 6W 6 ‘ SE
P0O315R01 Clatsop Sandstone 8N 6Vl 19 NW
P0O316R0O1 Clatsop Sandstone 8N 7V 8 NE
Cement Firm Clatsop Sandstone near P0315R01

Sample



AGREEMENT
p

The Oregon Department of Geology and Mineral Industries hereby
agrees to collect six sand samples (three from the Boardman area and
three from the Wauna area), split out a ten-pound portion of each
sample, save and store the rest of each sample, and ship the ten-pound
splits to the University of Alabama Mineral Resource Institute. After
the Institute does their testing, each of the ten-pound samples will be
separated into a high silica fraction and other fractions. These sample
portions will be sent to the Department for transshipment to a cement
plant in Canada for assaying. The Institute, after receiving the assays,
will submit a final report to the Department. The Department will pay
the Institute $2,500.00 for testing the six samples and for their final
report. _

The Port of Morrow agrees to reimburse the Department for the cost of
the University of Alabama Resource Institute's test work and final report.
The cost: is to be $2,500.00. The $2,500.00 is to be paid when the Department
submits the Port a copy of the Institute's final report.

Oregon Department of Geology and Mineral Industries

7
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John D. Beaulieu / ~ Date /7 /
Deputy State Geologist

Port of Morrow
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Wayne L/ Schwandt Date
Manager




TO:

FROM:

SUBJECT:

81.125.1387

STATE OF OREGON INTEROFFICE MEMO

:

L~John B. . care. . October 20, 1983
Jderry G. o .
Don H.

Glass manufacturing

We need to proceed quickly with the evaluation of silica, lTimestone
and dolomite resources that would support a new float glass manufacturing
operation located in Oregon. The following approach is suggested.

(1) Develop a priority list of silica sources and evaluate each for
quality and reserves. The Tist should include present producers,
dormant past producers and undeveloped deposits. Telephone and
letter inquiries should be used initially to answer questions
about quality and quantity at current producers. Extensive travel
will be required. Analytical data should be standardized, e.g.,
use Fep05 throughout rather than Fe. Land use aspects of each
site should be evaluated. Field work needs to be prioritized.

A Tist of this type will frequently need to be revised but should
always be current.

(2) For limestone and dolomite resources, similar priority lists
are needed. These evaluations must be done together keeping in
mind the magnesia content of the various 1imestone deposits.
Magnesite or magnesian limestone deposits may offer an alternative
to dolomite.

(3) A standardized analytical procedure for treatment of samples is
needed before logical field work can proceed. The procedure should
be planned on two scales - first a bench scale and later a pilot
scale. The analytical procedure should be designed to mimic later
plant requirements in terms of contaminants.

The analytical procedurg needs to be an interactive combination of
geological, physical and chemical testing including detailed
mineralogy, field mapping, screening, washing and chemical analysis.

Selected samples will need to be evaluated with more specialized
methods such as magnetic separation, attritution scrubbing,
and/or flotation. Combinations of these procedures will have to
be used on both bench and pilot scales.

(4) After the testing procedures are outlined and reviewed by the
potential glass manufacturer, various testing facilities will
need to be evaluated in depth for cost, speed, etc. Key facilities
include Colorado Research Foundation, ceramic engineering laboratories
at schools such as Cal-Berkeley and the Mineral Research Institute
of the University of Alabama.

o
fig
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(5) 1In order to expedite the evaluation of raw material sources an
in-depth discussion will be needed with the technical staff of
the glass manufacturing firm. The procedures outlined above must
be critiqued by this company. This discussion should be completed
by mid-December, 1983.

(6) The cost of field work and laboratory evaluation will have to be
budgeted in a careful manner and an Emergency Board appearance
in January, 1984 may be desirable.

(7) The following deadlines are suggested.

November 30, 1983 - Complete the collection of available analytical
and reserve data for established producers in California, Idaho,
Oregon, Montana and Washington.

December 15, 1983 - Complete discussions with glass manufacturer
regarding scope of our involvement in field sampling and mapping,
lab testing and calculation of reserves for silica, limestone,
and dolomite raw materials.

July 1, 1984 - Complete the initial field sampling and mapping
of dormant and undeveloped deposits.

August 31, 1984 - Complete the initial mineralogical, physical
and chemical analysis of dormant and undeveloped deposits. A
detailed review of results with the manufacturing company should
be held in September, 1984. Subsequent schedules cannot be
predicted pending tentative decisions with regard to plant site
locations and scope of pilot scale testing of promising deposits
of silica, Timestone and dolomite.

A11 of the work outlined above should be undertaken with the understanding
that a comprehensive publication of results will be desirable at the
appropriate time.

The project described above should be given highest priority and
Jerry Gray should delay additional field work in central Oregon until
the 1984 field season or beyond. All field sampling should include
geologic mapping in order to allow later evaluation of Tab results.

cc: Wayne J. Wolfe

Richard Schulberg 621122_,



41 GEORGE D. WARD & ASSOCIATES
ﬂq.

. 4941 S.W. 26th Dr., Portland, Oregon 97201
293-6075

Ve

ENVIRONMENTAL CONSULTING EN GINEERS
July 31, 1990

A

Mr. Dave Leppert

Teague Mineral Products
1925 Hwy. 201

South Adrian, OR 97901

Dear Mr. Leppert:

Thanks for your quick response to my inquiry regarding your firm's zeolite mineral
and its possible use as a stabilizing agent for Teledyne Wah Chang Albany's waste
lime.

The sample you sent arrived in good shape and I have had an opportunity run a few
tests on it. 'Based on results observed to date, s.c. zeolite does appear to react
as a pozzolanic material when mixed with pulverized quicklime. Tests of s.c.
zeolite when mixed with lime and other materials including Wah Chang's lime sludge
are continuing and the preliminary results are encouraging.

I have had several discussions regarding natural deposits for pozzolanic materials
and your firm's zeolites with Jerry Gray at Oregon's Department of Geology, and
how a combination of the two might provide us with a local option for the fixation
of Wah Chang's wet lime sludge. Your letter indicated that you may have access to
a nearby formation of known pozzolanic materials. We would like to know more
about this material. Would it be possible for you to obtain a small
characteristic sample of it. Also, does your lab have the capacity to mill and
screen a small amount for us to work with. About two gallons would be enough for
initial testing.

A sample of your bentonite would also be appreciated. Since it is also likely to
react as a pozzolan, there might be an opportunity to include it in our trial
formations. Cost information would also be helpful.

In the interest of saving time, I have enclosed an EPA Request For Proposals that
you may also find of interest. 1I've reviewed it with Jerry Gray to determine if
the Department of Geology might widh to be a participant. I've also sent a copy
to Dave Nelson at Wah Chang and am waiting to hear if Wah Chang might also want to
take part. It was Jerry Gray's suggestion that I send you a copy and inquire if
your company might also wish to be a participant.

Thanks again for the sample and literature. 1I'll keep you informed of our
results.

Cordially yours,
Georgz D. Ward
Professional Engineer

ce: Dave Nelson, TWCA
Jerry Gray .
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Pure
research
“made in
Oregon”

OMETIME IN THE NEXT 10

YEARS, if all goes according to the

hopes of American physicists, the
world’s most massive scientific research
facility will be built.somewhere in the
continental United States. It might be in
Oregon, although competition is stiff.

But, wherever the $6 billion project is
located, its most crucial components will
probably come from an Oregon company
— Teledyne Wah Chang Albany.

The project is called the Supercon-
ducting Supercollider, SSC for short. The
SSC is a giant underground tube, four-
stories high and anywhere from 56 to 100
miles in circumference, depending on the
final design chosen. Inside the tube,
electromagnetism will be harnessed to
send nuclear particles careening around a
circular course at nearly the speed of
light. By studying subnuclear particles
produced by collisions between protons
and antiprotons in the SSC, scientists
hope to learn more about how our uni-
verse was born and, thus, more about the
laws of physics that govern our life in the
universe today.

Teledyne Wah Chang Albany is in-
volved because the Willamette Valley
company is one of the world’s leading
producers of a metal called columbium
(also known in the chemical and metal-
lurgical world as niobium). Columbium,
when alloyed with titanium or tin, has an
unusual property. Cooled to about 440
degrees below zero-Fahrenheit, the metal
has virtually no electrical resistance. This
means that a charge putin at oneend of a
columbium-alloy wire will come out the
other end with no loss of power.

Without the superconducting property
of columbium alloys, operation of the
SSC would require the combined electri-
cal energy of several large cities. But with
wire made of a columbium-titanium
alloy produced by Teledyne Wah Chang,
it becomes practical to satisfy the energy
demands of the immensely powerful
electromagnets that propel and control
the paths of the nuclear particles inside
the SSC.

)

THOUSANDS OF STRANDS of columbium-titanium are contained in a single cable with the capacity to
carry enough electricity to power a city the size of Portland in this Teledyne Wah Chang product. An aerial
view of the TWC complex in Albany, Ore.

One of a family

Columbium is one of several special
metals produced by Teledyne Wah Chang
at its plant in Albany. All of them are
prized by scientists, engineers and
industrial designers for special qualities
— exceptional weight-to-strength ratios,
corrosion resistance, strength at high
temperatures, malleable fabrication and
superconductivity.

The other metals in the family have
equally ¢exotic names — tantalum,
titanium, hafnium, vanadium, zirco-
nium. For those of us more used to talk-
ing about tin cans, steel girders, copper
pennies and aluminum foil, zirconium
sounds like a piece of dialogue from Star
Trek.

But in spite of their unusual names,
these metals are part of a lot of everyday
items familiar to us all. In one form or
another, the materials are used in street
lights, flash cubes, stereo headphones,
medical equipment, airplanes and the
space shuttle. TWCA produces the mate-
rial in virtually all the familiar forms of
metal — ingots, plate, rod, tube, bar,
wire, sheets and foil. In building space
shuttles, a technician might ask for “a
piece of columbium C-103, please.”

Zirconium was the first special metal to
be manufactured by Wah Chang in com-
mercial quantities. Working with the U.S.
Bureau of Mines, Wah Chang built its

PORTLAND/OCTOBER 1985

Albany plant in 1956 and began turning
out zirconium in 1957. Beginning in an
infant industry, TWCA has maintained a
leading pace. Now the Albany enterprise
is the free world’s largest producer of
those specialty metals with the odd-
sounding names.
A metal-making town

Zirconium was the start. In the early
'50s TWCA was chosen by the Bueau of
Mines to build the first commercial pro-
duction facility to extract and refine zir-
conium from simple beach sand. The
technology for production of other spe-
cial metals followed.

In the '60s, demand for columbium led
to installation of new production facil-
ities. Process technologies developed by
TWCA's research and development de-
partment led to practical methods for re-
fining still other special metals. Market
demand grew, and so did the plant and its
workforce.

Today, the plant has become what
amounts to a small town within the city of
Albany. The 110-acre site has its own dis-
tricts (eight separate plants), its own
neighborhoods with about 130 buildings,
an employee population of more than
1,300 people and even its own municipal
services, ranging from a waste-water
treatment plant to a fire department.
With a weekly payroll and benefits of
more than $1 million, TWCA is Linn



County’s largest employer and highest
taxpayer.

Inside the plant is more than $40 mil-
lion worth of sophisticated refining, pro-
cessing and fabricating machinery. Some
of it is relatively familiar, even to an un-
sophisticated visitor. Forges and rolling
mills turn out slabs, rods”and round
stock, much as it might be done in a
conventional steel mill. But an under-
standing of a machine like a Sendzimir
mill is best left to the experts. For the rest
of us it’s enough to know that the ma-
chine turns out metal foil as thin as two-
ten thousandths of an inch, about 10
times too thin for covering leftovers, but
just right for communication satellites
and space shuttles.

All in all, the products are more im-
pressive, and understandable, to the
layman than the processes. One more
example: The cables that will power the
magnets in the SSC are only about one
quarter of an inch in diameter. Each cable
is made up of about 50,000 separate
strands of columbium-titanium wire.
Each wire is as small or smaller than a
fine human hair and just as flexible. Each
cable, the size of a household extension
cord, is able to carry the electricity
needed to power a city the size of
Portland.

Problem-solving people

Like any industrial town, TWCA has
had to cope with the inevitable leftovers
of processes that turn raw materials into
useful products. But TWCA also has had
an advantage. In fact, it’s a two-fold ad-
vantage: a population of professional
problem-solvers and an unusually so-
phisticated analytical laboratory. With its
own resources, TWCA has developed
techniques to control the environmental
effects of its operation and sometimes
even to find a benefit in what looked like
a problem.

The first problem arose, literally, soon
after start-up of the Albany plant in 1956.
It was an odor in the air around the plant.
Nobody could describe what it smelled
like, except that it smelled bad.

The source of the indescribable odor
was difficult to detect. A lot of time and
more than $1 million in labor and mate-
rials was put into the search. Finally the
villain was captured. It turned out to be a
mercaptan, one of a family of sulfur-
containing hydrocarbons that can disturb
the human nose even in minute quan-
tities. It came from only one of the several
process plants on the site. By fine-tuning
that one process, TWCA engineers
chased the culprit away.

Magnesium wastes were another
problem. Through the years a pile of the
material had built up in a back section of
the plant site. One conventional solution
would have been to pack up the wastes
and ship them to a disposal site, but

(continued on page 46)

/

Oregon is home to the free world’s
largest production facility for
zirconium, hafnium,

columbium and

titanium alloys

and a leading research

center for the refractory metals.
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LITTLE HOUSES dot the waste pond at Teledyne that would otherwise be a disposal problem,
Wah Chang’s Albany plant and contain instruments TWCA makes a milk-of-magnesia solution to con-
to monitor radon emissions. In second photo, an trol the pH in its water-treatment plant.

aerial of the same pond. From magnesium waste
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Teledyne Wah Chang

(continued from page 45)

TWCA developed a better solution. In a
three-year program, magnesium waste is
now being turned into magnesium hy-
droxide, which is approximately the
same thing as milk of magnesia. The
alkaline product is being used in place of
lime to adjust the pH of the water in
TWCA's treatment plant. The Albany
project is the first major demonstration in
Oregon of the successful application of
the mandates of the federal Resource
Conservation and Recovery Act.

A relatively simple approach was used
to turn magnesium waste into an en-
vironmentally and economically desira-
ble commodity. Far more complex
equipment and technology has been
needed to study TWCA lime-solid wastes
for potential radon emissions.

Radon is a natural radioactive gas
emitted through the breakdown of
radium. Most minerals and most things
made from minerals release some amount
of radon. City buildings are prime
sources of radon and most of our houses
are built on radon-emitting soil. In fact,
everything from water to fertilizer con-
tains small amounts of the radioactive
material that produces radon.

But the concentration of ‘the gas in
these cases is far below the level at which
radon is considered a health hazard, and
so are emissions from TWCA’s waste
ponds, according to testimony to Ore-
gon’s Energy Facility Siting Council by
the State Health Division. In its report,
the Health Division said the risk to a
person living in & house directly on top of
the waste ponds would be about the same
as smoking one pack of cigarettes a year.

Nonetheless, TWCA is working with
Battelle Pacific Northwest Laboratories,
on a multi-year study to quantify radon
emissions precisely and refine plans for
closure of its waste ponds. Even though
the risk is minimal, TWCA's goal is to
reduce it to zero.

Following standards established by
the State Health Division, three small
houses, all conforming to Oregon build-
ing codes, have been built on top of
waste-disposal sites. To a visitor, the
houses may look a little silly perched out
in the middle of nowhere, but each of
them is crammed with enough state-of-
the-art detection and analysis devices
to stock a sophisticated laboratory. By
spring 1986, those mini-labs will com-
plete true annual measurements of radon
at their sites.

Oregon — part of the SSC
TWCA’s radon study is the most
thorough of its kind, and the technology
and results will be shared with other
industries and government agencies.
Working with others and sharing knowl-
edge has become something of a tradi-

California urban center sets pace

Orange County’s sometimes trying
childhood is at an end. After more than 30
years in the shadow of Los Angeles,-
Orange County has come of age with the
’80s and now is able to stand on its own
merits.

At the heart of Orange County’s ex-
panding retail and cultural activities is
South Coast Metro. More than any other
single area in the county, South Coast
Metro embodies the depth and sophisti-
cation of a mature urban center.

For all that South Coast Metro is today,
however, it is not an overnight success.
Glass bank towers, trendy European
boutiques and top-rate stage productions
did not rise spontaneously from the lima
bean fields owned by Orange County’s
land barons, the Segerstrom family.

In 1953, this section of Orange County
was rural farmland. All that began to
change with the construction of the San
Diego Freeway (I-405) on Segerstrom
property. As developers, the family re-
frained from immediately capitalizing on
their good fortune, opting instead to pur-
sue a carefully planned development
schedule designed to nurture and
maximize the area’s tremendous market
potential.

During the post-World War II years,
Orange County experienced an acute
population explosion. Following the
freeways, commuters began to settle in
Newport Beach, Costa Mesa, Anaheim
and the city of Orange, but the county
still lacked a clearly defined urban center
whose cultural, commercial and residen-
tial identity would be strong enough to
anchor the suburban sprawl with a sin-
gular sense of community.

The far-sighted Segerstroms conceived
of South Coast Metro as a response to
these needs. In conjunction with other
developers, they would create a cen-
tralized cosmopolitan environment on a
three-and-a-half square mile tract of land
sitting astride the border of Costa Mesa
and Santa Ana. South Coast Metro would
be a new presence, bounded by the
Newport-Costa Mesa Freeway (California
55) on the east, 1-405 on the south, the
Santa Ana River on the west and MacAr-

thur Boulevard on the north.

In a revolutionary approach to de-
veloping an urban area, an exclusive re-
tail center was built in 1967, long before
there was any local residential support.
Conceived to be a super-regional center,
South Coast Plaza established a tremen-
dous marketing base for the area’s further
development. Today, a daily average of
20,000 shoppers from as far away as San
Diego and Los Angeles patronize the
mall’s 200 top-caliber specialty stores. In
1985, South Coast Plaza’s gross revenue
will approach $400 million.

The '70s saw major growth in South
Coast Metro as national and regional cor-
porations, financial institutions and
residential contractors built highrises
and business complexes around South
Coast Plaza. Many moved into the office
space in South Coast Plaza Town Center
adjacent to the mall, and residential de-
velopers continue to advertise the
walking-distance proximity to South
Coast Plaza.

Performing arts center
to cost $65 million

This fall, the South Coast Metro’s cul-
tural coup de grace — the Orange County
Performing Arts Center, or The Center,
will add to the area’s growing prosperity.
Scheduled to open in October 1986 with
a performance by the Los Angeles
Philharmonic, The Center will treat
audiences to full-scale productions by the
San Francisco Opera, as well as perfor-
mances by major American ballet com-
panies and touring Broadway shows
during its first season. The larger of The
Center’s two theaters seats 3,000 and has
a fly space over the stage capable of han-
dling complete opera sets, a feature no
theater in Los Angeles can match. The
smaller 1,000-seat theater will host local
performing groups. The Center also has
recording, videotape, film and broadcast
facilities. The estimated price tag on this
nearly completed, state-of-the-art
entertainment complex is $65 million —
every penny of which will be privately
donated by individuals and corpora-
tions.

tion of the company, from its first joint
venture with the U.S. Bureau of Mines to
the development of superconducting
columbium-titanium wire for pure-
research projects like the SSC.

Competition for the SSC is nation-
wide. Its 3,000-person employment base
and an operations budget of $150 to $200
million a year has attracted interest from
Illinois, California, Texas, North Carolina
and Missouri. With a modest budget for
site exploration, Oregon may not be in
the running, but even if the project goes
elsewhere, its most crucial component
will be made in Oregon.

PORTLAND/OCTOBER 1985

Lincoln City shopping mall
nears completion

A new indoor retail shopping mall
known as Lincoln Square is nearing
completion in Lincoln City. Lincoln
Square is approximately 150,000 square
feet with a combination of indoor retail
space and office suites.

It will feature a 30,000-square-foot
McKay market and ocean front dining in
Ricardo’s Fine Dining Restaurant. Dick
Rouske is Lincoln Square’s owner and
developer.
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Wah
raps

By PATRICK O’NEILL
Democrat-Herald Writer

Dick Blunk, vice-president of Teledyne Wah
Chang Corp., hurled bolts at federal regulatory
agencies this morning in a speech to the Albany
Area Chamber of Commerce.

Blunk said activities of an ‘‘alphabet soup” of
federal agencies — Equal Opportunity
Employment Commission (EEOC), Environ-
mental Protection Agency (EPA), Atomic
Energy Commission (AEC), National Labor
Relation Board (NLRB), Occupational Safety
and Health Administration (OSHA), to name a
few — are causing a ‘“major drain” on Wah
Chang resources.

“What I am concerned about,” said Blunk, ‘‘is
the power that has been given to these govern-
mental agencies.”

The industrialist warned his audience to watch
closely the effects of the regulatory bodies, ‘‘or
the Big Brother George Orwell predicted will
become a reality.”

Blunk strongly criticized OSHA, an agency
charged . with administering a multitude of
regulations concerning occupational safety and
health.

“What often happens is that the OSHA in-
spector — quite often a young kid out of college
or off welfare — comes in and feels obligated to
find vielations,” Blunk said.

Blunk complained that the appeal process is so
unwieldy that the expense of refuting arbitrary
charges of an inspector often far outweighs the
amount of fines that would be incurred.

He said that since businesses already are
inspected for safety by insurance companies and
union rep‘resentatives, much of OSHA’s work is

Chang's V-P
.S. agencies

unnecessary.

Blunk said agents from the EEOC sometim:
fabricate stories by asking leading questio
during their inspections.

Wah Chang has been accused of discriminati
against women because the company employs
women out of a work force of 1,200, Blunk sai

But they (the EEOC) doesn’t even know wh
we (Wah Chang) do,” he said.

Blunk said Smoke-Craft Inc. was tagged with
suit for false advertising in connection with tl
company’s trademark — a campfire.

A federal agency demanded that Smoke-Cr:
change its trademark because the company d
not use an open log fire in its processing, Blui
said.

Smoke-Craft finally complied with t!
agency’s ultimatum by building a small log fi
in its smokehouse.

The Wah Chang vice-president had kind wor
for the Oregon Department of Environment
Quality, which, he said, ‘‘takes the right &
proach.”

Being ‘‘close to home,” he said, the DEQ
“more sensitive to the needs of local industry

Blunk urged his listeners to avoid involveme
with federal funds which he said often oblige
the recipient to cooperate with federal agenci

Earlier in his talk, Blunk predicted Wah Cha
would increase its output by more than 10 p
cent next year.

In other chamber business, Dr. Fran
Kaiser, Albany veterinarian, and Allen Ch:
wick, of Pearce, Chadwick and Robb Insurar
Co., were named as first-place winners in f
chamber’s 1972 membership drive. They ea
win trips to Hawaii.




!

Firm Moves
Into Metals

Deal Involves
Oregon Plant

HAWTHORNE, Calif. (AP)
— Teledyne Corp., officials
said Monday they have bought|
50 per cent-of Wah Chang

Corp., a New York-based firm
&W;mﬁc metals.
assistant to the presi-
dent of Teledyne, Berkeley
Baker, said Wah Chang’s
manufacturing of metals for
electronics and  aerospace
work fits in with Teledyne’s
activities in electronics and
materials technology.

The formal announcement
of the deal was by the respec-
tive board chairman, K. C. Li
Jr., of Wah Chang and Henry
E. Singleton of Teledyne.

Wah Chang has plants at
Albany, Ore., Glenn Cove,
Long Island, N.Y., Huntsville,
Ala., and Texas City, Tex.,
and employs some 1,200 per-
sons. Baker said there will be
no changes in Wah Chang’s
operations or management be-
cause of the Teledyne pur-
chase.

Baker said Wah Chang
makes tungsten, molybdenum,
tantalum and columbium for
electronics equipment. It man-
ufactures  zirconium  and
hafnium for nuclear-powered
reactors. The company report-
ed $40.7 million sales in 1966.

Wah Chang issued new
shares of stock to Teledyne in
exchange for an undisclosed
amount of cash. .

Six-year-old  Teledyne is
headquartered in the Los An-|*
geles suburb of Hawthorne. It
has plants in 15 states.

The company is a techno-(~
logically based firm in the
fields of electronics, geophy-
sics, oceanography and ma-
terials technology.

Greow ~ 70 -&7

Wah Chang To Build
New Tech Center
At Albany Complex

Wah Chang Corporation, Albany
producer of zirconinum and other ex-
otic metals, has announced plans to
construct a new technical center
building.

The $500,000 center will consolidate
the company’s research and develop-
ment and testing laboratories and
staffs in one building.

The new two-story, 21,000-square-
foot building, will contain 9800 square
feet of laboratory space and an equal
amount of office space. About 1400
square feet will be provided for utility
installations. Parking space will be
provided for 68 cars.

New analytical and testing equip-
ment will be installed in the technical
center.

Wah Chang currently is engaged
in a $2.5 million expansion program
which will approximately double its
production facilities. The program in-
cludes a new rolling mill and other
facilities and equipment.






I ‘ WAH CHANG ALBANY
, 9 P.O. BOX 460
ALBANY, OREGON 9732

03) 926-4211

A TELEDYNE COMPANY

January 11, 1968

Mr. Ralph S. Mason

Dept. of Geology & Mineral Industries
1069 State Office Building

Portland, Oregon

Dear Ralph:

We are submitting the following information regarding Wah Chang and

changes during the past year for your information and inclusions in the Ore Bin
annual round up.

1.

2

Wah Chang Corporation was purchased by Teledyne, Inc.

a) The Albany Division was reorganized as a subsidiary company of
Teledyne and renamed Wah Chang Albany Corporation. The board
of directors consists of George A. Roberts, President of Teledyne;
James D. Nisbet, Vice-President of Teledyne Materials Group, and
Stephen Wei Hong Yih, President of Wah Chang Albany.

b) The remainder of the Wah Chang organization consisting of the Glen
Cove Tungsten Reduction plant, the Texas City Tin plant, and the
Huntsville, Alabama Tungsten/Molybdenum rod and wire plant were
established as another separate Teledyne Company.

As a result of the acquisitjon by Teledyne, funds became available for
expansion of the Albany facility. During 1967, zirconium sponge pro-
duction was increased 80 percent. The new ownership placed heavy
emphasis on fume and waste disposal controls, and capital expenditures
include large sums exclusively for this purpose.

. Erection of a new technical center having a total of 21,000 square feet

in two stories was started. The first floor of the building will house

the complete analytical laboratory consisting of Wet Laboratory, Spectro-
graphic, X-ray and Neutron Absorption facilities. It will also house a
new quantometer unit. (recording spectrograph).



Nir. Ralph S. Mason =P January 11, 1968

.
The second floor will house the technical library, cémplete technical
staff, drafting facilities, and plant engineering staff. Completion is
scheduled for May 15, 1968.

Yours very truly,

)\j;me&g,
J . McClain

JHM:nh
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Sandpile
date fixed
by county

By STEVE JENNING
of The Oregonlan staff

Multnomah County Executive Don
Clark said the county will move within-
a week to halt dumping of low-level
radioactive sand on Sauvie Island, un-.
less state agencies act sooner. %

The sand, which includes a 10 pex'-~

cent mixture of radioactive zircon,.is:

being deposited on the east side of Sau--
vie Island by ESCO Corp., a Portland-
industrial equipment manufacturing.

- company. Clark said island residents
have complained that their children-
play near the dumping site and that
health problems could result.

Clark said that the state has not

forced ESCO to file for a required
dumping permit and that the counfcy;
will stop the company under nuisanee--

abatement ordinances unless the state
acts.

“Because of inaction at the state
agency level and the recalcitrance of-
ESCO, it is impossible to determine the-
extent to which ESCO’s operations -ai-

. Sauvie Island now endanger the.
public or will do so in the foreseeable:

future,” Clark said in a letter mailed-
Wednesday to Gov. Vic Atlyeh “The
present situation is intolerable.”

Clark said he will direct the county
counsel to ‘“take all available legal-

measures” in the event that the “pres--

ent bureaucratic stand-off persists.”

Marshall Parrott, manager of the
state Health Division’s radiation control
office, said measurements of the sand
dumped on Sauvie Island indicate “that
it poses no immediate danger to
health,” although he admitted that
ESCO is in “technical violation” of state
laws,

Althoug.. radiation readings indicate.
the sand is about 14 percent below the
minimum level legally defining radioac-
tive waste, Parrott said ESCO has no
yet filed state-required reports showing
that the sand does not exceed radioac-
tively “safe” levels.

“Our hands are tied,” Parrott saxd~
“Technically, if we try to close them:
down on a paper problem, the court
will laugh us out of the room.” -

ESCO President Nick Collins and-
company attorney Sean Gironan said -
that the firm was not even in techmcal
violation.

“It’'s a problem of confusion of agen- .

cy ]urlsdxctnon, Gironan said.
The zircon sand mixture is used in -
molds for metal castings. ESCO has-

been dumping the sand on company- -

owned Sauvie Island property since late -
1979. Officials said the sand is bemg
used as road-bed material.

The firm previously had been dump- .
ing the sand on company-owned land in -
Northwest Portland. Separate permits :
had been issued by the state’s Depart- -
ment of Environmental Quality and the -

state Health Division. The Health Divi- -

A IR P R B M ) T O P R A SR S



have complained that their children-
play near the dumping site and that‘
health problems could result. 5

Clark said that the state has not-
forced ESCO to file for a required:
dumping permit and that the courrtyj
will stop the company under nuisanee--
abatement ordinances unless the state;
acts. -

“Because of inaction at the state-
agency level and the recalcitrance of-
ESCO, it is impossible to determine the-
extent to which ESCO’s operations -at-

. Sauvie Island now endanger the:
public or will do so in the foreseeable-
future,” Clark said in a letter mailed-
Wednesday to Gov. Vic Atiyeh. “The:
present situation is intolerable.” s

Clark said he will direct the county-
counsel to “take all available legal-
measures” in the event that the “pres--
ent bureaucratic stand-off persists.” - -

Marshall Parrott, manager of the-
state Health Division’s radiation control -
office, said measurements of the sand-
dumped on Sauvie Island indicate “that
it poses no immediate danger to
health,” although he admitted that
ESCO is in “technical violation” of state
laws,

Although radiation readmgsmd.maw-, e
the sand is about 14 percent below the
minimum level legally defining radioac-
tive waste, Parrott said ESCO has nof
yet filed state-required reports showing
that the sand does not exceed radioac-
tively “safe” levels.

“Our hands are tied,” Parrott sald
“Technically, if we try to close them
down on a paper problem, the cour;
will laugh us out of the room.”

ESCO President Nick Collins and
company attorney Sean Gironan said
that the firm was not even in technical
violation.

“It’s a problem of confusion of agen- -
cy Jurisdlctlon," Gironan said. -

The zircon sand mixture is used m:
molds for metal castings. ESCO has-
been dumping the sand on compan‘y-f
owned Sauvie Island property since late -
1979. Officials said the sand is bemg»
used as road-bed material.

The firm previously had been dump— -
ing the sand on company-owned land in -
Northwest Portland. Separate permits
had been issued by the state’s Depart- -
ment of Environmental Quality and the -
state Health Division. The Health Divi- -
sion is charged with control of hazard- -
ous, radioactive materials. 3

Although Clark said Wednesday -
that the Sauvie Island dumping violates -
the Radioactive Materials License is- .
sued by the Health Division, company :
officials claimed that the DEQ permit -
alone is sufficient to allow dumping at :
the island site. :

Company officials said new defini- -
tions of ‘“radioactive waste” by the -
state exempt them from the Health Dx- ;
vision permit requirement. -

Clark said that the company has jus- .
tified operation in violation of state -
laws by arguing “that it anticipates that -
it will qualify for a licensing exemption; -

“To date, ESCO apparently has been
successful in using this argument to -
fend off enforcement action by the state -

— in effect playing off various state
agencies against each other,” Clark -
said. o

“The principal legal controls clearly ;
lie at the state level,” Clark’s letter said. -
“At a mmnmum, xmmedlate mspectlonsL

ol i :
-.”:




i Item

By PAUL MANLEY
S Journal Staff Writer

ALBANY — Forks for the crew
of the Nautilus, filaments for
flashbulbs and control rods for
atomic reactors: these exempli-
fy the range of products made
from the rare metals refined
here by Wah Chang Corp.

Columbium, hafnium, tantalum |

and zirconium have merited the
designation of “‘space age” met-
als because of their numerous
applications in atomic-powered
devices and vehicles destined for
outer space.

Their chief value in these in-
stallations lies in their high melt-
ing points and special properties
in relation to afomic particles,

Zirconium, for example, was/|

developed especially for the re-
actor of the USS Nautilus, first
atomic-powered  submarine. It
does not absorb neutrons, the
sub-atomic particles released in
a nuclear explosion. Because it

rep_e]s them, it is an ideal ma- |
terial for constructing nuclear |

fuel containers.

This same property gained
for zirconium the choice as the
substance for tableware for crew
members on the Nautilus. In the
event that any fission products
escape from the sub’s reactor,
they would not then be able to
contaminate the crew’s eating
utensils,

Having turned out parts for
the Nautilus’ reactor as well as
the metal for the crew’'s table-
ware, Wah Chang is now apply-
ing its experience in other direc-
tions, At present it is supplying
zirconium to International Chem-
ical Co., contractor for construc-
tion of the first British atomic-
powered submarine.

: Neutrons Absorbed
'To control radiation in a nu-
clear reactor it is necessary to
employ a substance that will ab-
sorb rather than reject neutrons,
a function directly opposed to the
one performed by zirconium. Be-
cause hafnium absorbs neutrons,
it is ideally suited as the materi-
al for the control rods, slowing |
down or speeding up the reac-|
tion. At present this is the only
commercial use for hafnium, so
Wah Chang markets it in only
one form, whereas the other
three rare metals are fabricated |
in a variety of shades and sizes.
beach sands. Years of research

Curiously, hafnium and zirco-
nium — diametrically opposed in
their reaction to nuclear fission
—are usually found together in
beach sands Years of research|
preceded the discovery of a prac-
tical method for separating them, |

s Of Rare Met

-

bulbs.

| sissippi River. Feed stock for this

ricated from hafnium, a common
product has heen evolved from
zirconium. In foil form it is being
used increasingly as the filament
material for photographers’ flash-
Much of this.filament i

"]

b of

mill is only 60 mills in thickness
—six ‘hundredths of an inch.

Columbium, until recently, was
in demand commercially almost
exclusively as an alloying materi-
al for steel. While this continues
to be the major commercial use
of this interesting metal, new de-
velopments indicate a growing
market among nuclear and space
vehicle manufacturers.

At present, Pratt & Whitney
Aircraft is the only major buyer
of refined columbium in the Unit-
ed States. This jet-engine manu-
facturer is now putting together
a prototype of a nuclear reactor
which one day may propel an
atomic-nowered plane into the
skies. Not long ago this project
|was so hush-hush that Wah
Chang’s deliveries of columbium
to Pratt & Whitney had to be
trans-shipped under guard at a
military base.

Advantages Cited

Chief advantages of columbium
for such applications appear to
be its high melting point — almost
twice as high as that of steel —
and its corrosion resistance to
liquid metal.

The outlook for tantalum is tied
closely to the electronics indus-
try, although it is also employed
in surgical equipment, chemical
processing equioment and cutting
tools for metalworking. Like the
columbium with which it is found

in mineral ore, tantalum is val-
ued for its hardness and resistance
to corrosion. It cannot be dis-
solved by most acids.

The metals for which Wah
Chang is steadily finding
new uses are no longer “wonder
metals”. Each has its limitations.
None is the all-purpose metal of
tomorrow. But to each can be
aoolied the prediction made for
columbium by K. C. Li, president
of Wah Chang, in an address ear-
lier this year: :

“Ever-expanding chemical in-
dustry, aircraft and missile indus-
‘try, power-generating plants and
nuclear energy industry will find

increasing uses for this element,




B e

2-22-57

Zirconium s
Plant Opens
At Albany

ALBANY, Ore. (# — Sen. Neu-
berger (D-Ore) Monday said the
reactivation of a zirconium plant
here “will serve to take up the
slack in jobs recreated by recur-
ring unemployment in Oregon’s
basic Iumbey industry.”

Neuberger spoke af the dedica-
tion of the plant, as it was re-
opened by the Wah Chang Corp.,
under a lease from the federal
government.

The plant will “contribute a
vital materia! to the defense of
America,” Neuberger said, as it
has an annual production capa-
city of 300,000 pounds of zircon-
ium, a metal used in atomic
reactors.

Before the plani was closed in
May, 1955, as a federal Bureau
of Mines operation, zirconium it
produced was used as a jacket
around uranium fuel on the first
atomic-driven submarine, the

Nautilus. :

Midions of kilowatts of electri-
city will be needed fo “maintain
leadership n the atomic field,” |
Neuberger said. “It is of utmost |
importance that our government
follow water resource policies
using to the fullest the North-
welst region’s hydro-power {:olen-;
tial.” i
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Albany

Plant to
Expand

Million Dollar "
Addition Due

Statesman News Service

ALBANY, April 23 — Pl'&l.lls
for construction of a one-mil-
‘hon dollar addition to the ’t;z.vo;i
' million-dollar zirconium plan |
|which was dedicated here
"Monday were announced to:
day by Stephen Yih, general lrtr)lan
ager of the Wah Chang Albany
metallurigal operation. - s
The addition is to inclu eimi-
zirconium purifaction t;:0(11;.~1r}1:‘ty sWah
ne now operate
lghraxtlz (;or the Atomic Energy!
Commission at Northwest Elec(tlro\
Development Laboratories, un %?g
lease from the U. S. Bureau
Mines. :
i ity of the pro-
ih said the capacity o
pozéd plant will be greater than
at existing facﬂmes.' %
The new plant will enable tl ﬁ
Wah Chang corporation to se]El z;l e';
conium on the open rrer:rrikcie'd o
id. Sales now are B9
:l?:szEC because goverpm?{:t o;/)g-
ed facilities are used in the
tal's production.




SIXTEEN-INCH GUN used at Wah Chang’s Albany plant for compacting pow-

dered metal is demonstrated by Carl W. Carlson, process engineer. Gun re-
putedly was once part of armament aboard USS Colorado.

Wah Chang

Plant Scours World

Seeking Zirconium, Hafnium Ores

By PAUL MANLEY
Journal Staff Writer

ALBANY, Ore. — Starting with
& basic raw material as common
as beach sand to turn out a fin-
ished product worth upwards of
$75 a pound is perhaps the most
glamorous aspect of the work at
the rapidly expanding Wah Chang
Corp. plant here.

Of course, even beach sand
isn’t exactly common when it’s
imported from Australia, but
then the sand along the Oregon
coast is also a potential source
of the rare metals zirconium and
hafnium, though the native var-
iety harbors more impurities. For
the ore to produce columbium

donesia, Nigeria and Brazil.

Acids and heat are the princi-
pal agents employed here to ex-
tract the new ‘‘precious” metals
from their ores and to purify
them. Such unglamorus mater-
ials as carbon black and pow-
dered sugar are introduced along
the way. Electric power is the
favored source of heat, largely
because it is clean, introducins no
contaminating materials, and it
can be controlled closely over a
wide range of temperatures. A
plentiful supply of water for cool-
ing is another essential respon-
sible for location of the Wah
Chang plant here,

fined, instead of being discarded.
The ratio of production is about
50 pounds of zirconium to one of
hafnium. Zirconium oxide, emerg-
ing from the purification plant, is
dried in a huge rotary kiln, while
the hafnium oxide is dried in
trays.

. “We even save the floor sweep-
ings around the hafnium plant,”
a Wah Chang guide commented,
pointing up the scarcity of the
metal.

. At one stage Wah Chang brings
into play a 16-inch naval gun,
reputedly from the USS COLORA-
DO. The gun’s hydraulic compres-
sion mechanism is used to com-

Hafnium was once considered

pact the powdered metal into

g
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Chang’s total Albany payroll con-
sists of chemists and physicists
employed in its laboratories to
test and torture the metals at
every stage of refining. While
many of the operations are rem-
iniscent of steel smelting, the
resulting product must conform
to specifications far more rigid
than have ever been imposed on
steel. The slightest irregularity in
metals destined for atomic re-
actors and space vehicles would
be disastrous.

- Another disparity between steel
and a majority of the Wah Chang

moving out so rapid

metals is their greater weight,
| Only zirconium is lighter than
| steel, having a ‘density of .234
lpound‘s per cubic inch against
| steel’s .284. Pure hafnium is ap-
| proximately twice as heavy as
| zirconium, and pure tantalum
nearly twice as heavy as colum-
bium. Because of the awkward
weight of the refined products,
coupled with the absence of a
ready market, theft is no prob-
lem for Wah Chang. ‘~
Recent installation of a 22-inch
hot rolling mill and a 20-inch cold
rolling mill has substantially in-
creased -Wah Chang’s ability to
fabricate various shapes and sizes
of the metals it refines. Sharing
occupancy of the rolling mill
building are a 750-ton forge press, |
a rod mill and a $L million foil
rolling mill. The last piece of
equipment is supported by a bat-
tery of electronic panels that
makes a “brain” computer look
like a toy by comparison. ;
The company markets the four

| metals produced at its Albany
plant in six forms: Sponge (re-
sembling porous rock), ingots,
sheets, bars, plates and tubes.
Storage facilities for the finished
produets are now under construc-
tion, in the form of a corrugated
| metal shed about 30 feet wide
and 100 feet long. Up to now,
| Wah Chang’s products have been
i war




|  Wah Chang corporation Thurs-
| day announced start of construc-
tion on a metal separation and
purification plant at Albany.
| The 76x240-foot plant with five-
| story tower is being built near
‘{ the company’s recently complet-
ed zirconium reduction plant,
Of precast and prestressed
concrete construction, the plant
will house a metals purification
| operation involving separation of
hafnium from zirconium and an-
other purification process.

" sga‘q:g for laboratory facilities
and a research section. About
50 persons will be employed in

duction and 15 in laboratory, re-
search and office, according to
Steven Yih, manager of the zir-
conium division of the Wah
Chang corporation.
_The Albany operation of' the
New York ‘metallurgical firm
oduces zirconium from: which
reacfors such as used in atomic
,submarines like the Nautilus are
‘buﬂt, Wah Chang is one of three
,private companies under cone
jtract to the atomic energy com-
| mission to supply. zirconium.
‘are %oortge &.IA'sg;ociates
-are s plant, ‘from
,plans by James & Honey, Port-
land consulting engineers. Under
direction of Steven Yih, Jim Mc-
. Clain and Ralph Nielson of Wah
‘Chang, James & Honey are han-
‘dling the structures with archi-_
tectural assistance from John-
'ston & Koch. Cornell, Howland,
Hayes & Merryfield are doing
tﬁak' mechanical and electrical

A twosstory wing will provide

the new plant, with 35 in pro- -
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g'hree speakers at the Port-
: Chamber of Commerce
B eon Mondzy told in dol-
lars and cents how the pro-
jon of rare metals has
ged the livelihood of resi-
ts of the Albany area.
tephen Yih, Wan Chang
poration; Steven Shelton,

y, and Mark Wright, U. S.
uteau of mines, limited their
distussion to the production
of zirconium and titanium.
Some 600 persons are em-
ployed in the two commercial
plants and the bureau of
mines research laboratories in
the Albany area. The facilities,
they added, represent an in-
vestment of over $6,000,000
and a payroll of $3,000,000.

soon Metallurgical com-

'merce board.

,000,000 Payroll

Built on Rare Metals

SHELTON, vice president
and general manager of Ore-
gon Metallurgical, envisaged
a “bright and new future” for
the two metals as production
is increased and costs reduced.

He expects titanium to be
used in the manufacture of
truck parts, and he saw no
reason why damaged bones
could not be replaced by the
light, strong metal.

Mayor W. L. Fitzpatrick
and Roy Collins, Albany
Chamber president, led a dele-
gation of 25 to the luncheon.
Russell Tripp, president of the
‘Albany Timber carnival, pre-
sented a “log-rolling” shirt to
R. L. Clark, president of the
Portland Chamber of Com-

- —
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WAH CHANG OPENS NEW ZIRCONIUM PLANT

The Wah Chang Corporation dedicated its new zirconium sponge plant
in North Albany, Oregon in April of this year. This plant, which uses
the Kroll process developed by the U, S, Bureau of Mines, has a capacity
of 30,000 1lbs. of zirconium sponge per month,

Wah Chang Corporation also operates the zirconium plant of the U,
S. Bureau of lMines at Albany, Oregon, under lease and this plant also
produces about 30,000 lbs, per month, Zirconium sponge is shipped to
the Oregon Metallurgical Company, Allegheny Ludlum Corporation and others,
and the final zirconium ingots are used by the Atomic Energy Commission,

Zirconium tetrachloride is the starting raw material for these plants,
although Wah Chang Corporation is giving some consideration to the prepar-
ation of its own raw material in the future., The company is also seeking
new uses for the by-product magnesium chloride made in the process, In
addition, in another facility at the new site, the company produces titanium
slag and pig iron, The company also expects to go into production of . -
niobium (columbium), and tantalum at Albany later this year,

Announcement was made of a new addition to be built to provide a
zirconium purification plant similar to the one new operated under lease
for the AEC. This new plant will have a greater capacity than the plant
now being operated and will add considerably to the {2 million already
invested by Wah Chang in its Albany plant buildings and equipment,

Activation of the plant in September, 1957, will enable Wah Chang
to supply zirconium on the open market, Sales are restricted to the
AEC when governmente-owned facilities are used.

Wah Chang Corporation has been in business for about forty years.
Until recently the interests of this company have been almost exclusively
in tin, antimony and tungsten, « However, the company is now committed to
an extensive expansion in the field of rare metals and is to be highly
commended for establishing the first commercial privately-financed
zirconium and rare metal plant in the Pacific Northwest,

ke




NOTEs This is a first draft « it has been dictated and transcribed directly without
any editing.
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MEMORANDUM ccmm:ma DISCUSSION HELD BETWEEN REPRESENTATIVES OF

WAH CHANG CORPORATION (Stephen Yih, James McClain, and George Hargreave)
AND THE DIRECTORS OF THE DEPARTMENT OF PLAKNNING & DEVELOPMENT AND

DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES
Held in Room 1069 State Office Building, Portland, Oregon, the mornimg of
October 10, 1958,

Mr. Yih reported that when the production facilities of Wah Chang's
sirconium~hafnium plant are operating at full capacity, 350 people are
employeds At the present Wah Chang is operating at a reduced schedule
and they employ but 250 people. At the conclusion of its contract with
the Atomic Energy Commission, Mr. Yih reported that a standby crew of
arcund 100 would be retained,

In 1957 Wah Chang spent around 9 million dollars at the plant. This

was broken down as follows:

Gross payroll « « « » 1o75 million dollars per year
m........‘ 05 million dollars per year
Supplies « o o o o ¢ =i million dollars per year
Construction o+ « « o 3«4 million dollars per year

Operating at full eapacity, it was estimated that Wah Chang's zirconium

plant would be spending for payrell, power, materials, and supplies, around




-l -

n/h-ms.mmnnm'yur. It is significant that Wah Chang has
mam;mxu‘mmmlmpmanmutu
Willamette Valley area as possible.

Bmployment snd supply factors indicate that the loss or reduction
in employment at the Wah Chang plant is of vital concera %o the planning
and developmont of the State and to the advancement of its mineral
MM.‘ Because of this, it is thought that the State departments
noted above should take an active part in trying to maintain employment
levels of this industry at the highest rate possible. Therefors it is
concluded that interjection of these departments into activities that
mmmmuwuqmwwmsetmm«atmm
and is a function of the duties of these departments.

nmmmm?-mmmmmuwmu
four plants as follows:

(1) Carborundum Corporation in West Virginia has a contract te

furnish one-half million pounds of sirconium sponge per year

to the AEC at a contract price of §7.72 per pound, This
contract is to mun for five years, Carborundum Corporation

has been in production for approximately ons year,




(2) National Distilleries, Inc,, whose plant is located at
Ammn, Ohio, hu a contract for one million pounds of
sirconium sponge per year for a period afnnm-nn
negotiated price of $4.53 per pound, National Distilleries

has been in production for three months,

(3) National Reserves, now known as Columbia National, has a
contract for three-fourths million pounds for five years at
a contract price of §6.50 per pound, This plant is located
in Pensacola, Florida., As yet no production has come frem

this plant.

(L) wah Chang cm'pomiun, Albany, is completing a contract fer
0. 54 million pounds of sirconium sponge this year. This contract
was completed umm; two years, The first contract ¢alled
for a payment of $12 per pound and the second contract called

for a payment of $8.2L per pound of sirconium spenge.

Contracts for Carborundum, Columbia National, and National Distilleries

were let in April 1956, and the original contract with Wah Chang was




let in August of 1956, Iivmnmamw'm_cmmm
any quantity of deliveries to date.
ItmmthMmpmdformotmw
is dependent upon allocation of cost per pound - that is, the larger
the contract, the lower cost for sponge. The Wah Chang representatives
stated that they could meet, at the present time, the cost of production
of any of the companies now in operation, It was also pointed out that
cost per pound of sirconium sponge is open to renegotiation up to
mmmta?tuwigim«mutm. This could mean that
Columbia National eould possibly be paid a good deal more than the
supposed $6.50 per pound which it has agreed upon if and when it ever
reaches production, It also means that both Carborundum and Hational
Distilleries may possibly incpease their price per pound if need be.
Probably most significant is the fact that Wah Chang is the only one
that hes actually had sisable production. It appears as if Wah Chang's
success is to be penslizsed whereas the nomproductive efforts of the other

companies are to pay off,



rmmormuammummomunmmu
mmmLMmm;mrorsmm@. It was brought out
that there is no stockpile of sirconium or hafnium sponge as there is
a stockpile for other strategic and critical materials, Inventories
are "in process inventories® - that is, production from the various
plants is allocated to the various reactors based upon the production
cttbpl;lutl.

A product in the production of zirconium metal is hafnium metal.
mm'uwmmﬂwsntmﬁudMJMat
hafnium to 100 pounds of zirconium. Production of hafnium amounts to
Mt%mﬂtofm@mpudldsm The Atomic Energy
Commission predicts a shortage of hahium metal within fiseal 1959

nmmmww-ummummmmw
purchasing sireoniun and hafnium because of contractual setups with
other govermment bureaus and private organisations that use sirconium
and hafnium, As explained, the Agomic Energy Commission purchases from
the plant producing the metal. The Commission or agency building the

reactor then purchases from the Atomic Fnmergy Commission. The Atomie




wbe

Energy Gomsission has no working fund and once 1ts original eapital
mm.@ummﬁwwt&‘mmm
material. Until the repayment has been made, the Atonic Znergy Commis-
sion is hamstrung on allogating future purchases. rhmbnitycf
the Atomic Energy Commission to borrow money for purchases is apparently
an administrative decision based upon the desire of the federal admini-
mm‘mumtgoumrorm Short c¢ireuiting
AEC payment by the purchasing agencies is not desirable to the agengy
umu’uwmmmmnsm The agency, by purchase
ing its metals directly from AEC, causes the Commission to absorb the
wwanted sirconium, thus reducing the cost of the hafnium metal to the
agency using the metal,

Recently 330,000 pounds of sirconium sponge was obtained from Japan
through barter arrangements with the Department of Agriculture, This
sponge, it is understood, was then sold by the Atomic Energy Commission
to other agencies, Wah Chang Corpeoration has made overtures to the
Department of Agriculture for similar deals - that is, exchange of

sirconium sponge for surplus agricultural commodities with the idea that




Wah Chang would dispose of the agricultural commodities to nations
o:mmi;admm;o«mmmm;tmm A confer-
ence was held with the Department of Agriculture on this early in
Octobers Wah Chang was informed that due to a revision of barter
regulations and barter procedures within the Department of Agriculture,
a conference would have to be held between representatives of the
Wt of Interior, the Atomic Energy Commission, the State Depart~
ment, and the Agriculture Department if such a procedure would be
acceptable, itusmmucltmteramm:mutmhbo
designated and to hold deliberations would take a minimum of six
months, Bywttmmcmwﬂdhmﬁdmultuw.
Wah Chang is in the process of investigated the possibility of
marummmuthtcorm«mmdothrmm
uses of sirconium metal and oxide. If this can be dons, Wah Chang
could possibly produce hafnium metal (which is in greater demand than
gireonium) at a price much less than is quoted for hafnium metal alone

today.




Wah Chang points out that the efficiency of their plant is probably
Muuuh.Aumw;umwowm~mw1mtdm
Supporting this is the fact that Wah Chang is the only company %0 |
have had sisable production. The origimal research on sirconium and
hafnium was done in the Bureau of Mines laboratory at Albany and many
of the men who were in on this original research are now employees of
Nchn;a Location is made attractive also by the fact that it is
right next door to a melting plant (Oregon Metallurgical Corporation).
nwm&mamtmmmwpm-unmmu
the East, the West Coast has melting plants at Albany (Oregon Met.)
and at Torrance, California (Harvey Machinery). Because of the high
price of sirconium metal, transportation of material is not a very
large item, .

It would appear to me that there are several avemues which the
State of Oregon should investigate in trying to keep the payrell and
basic manufacturing plant at Albany, They are as follows:

(1) Stockpiling of sirconium and hafnium by the AEC or

General Services Administration., As mentiocned above,




(2)

there s m0 stockpile and cnly "in process inventories".
smmuo are n;,mind for most ethu' mineral commodities
and there should be no djection to the addition of such
strategic materials as sirconium and hafnium, Perhaps
inquiries to Mr. Leo Heough, Directer of the Office of

Civilian and Defense Mobiliszation, could shed light on this

possibility.

Wdh)&.@mﬂl@fsmm:mm
through barter, It is my information that all barter
materials are placed in a stockpile that cannot be touched
unless authorized by Congress., However there are so many
categories of stockplles and they are handled in so many
different ways, this particular barter may be an exceptions
If, however, there has been an illegal drawing on this
particular stockpile, contracts should be let to domestiie
plants to replenish the supply. If the barter program has

been to fulfill contracts that could be made in the United




States, some Congressional action should be taken to cur-
td;thhtypcér‘miuty-

(3) The stomic Energy Commission should have a working capital
fund that would allow it to purchase materials in order %o
keep plants open and to keep a contimuing supply of metals
This idea of being able to purchase only when repaid by
‘Mcmunmumuymmmm.

(4) Wah Chang has stated that they are willing to operate on a
mmhtthMthmmmnm
being cost of operation, plus materials, plus labor -
amortisation not includeds This would make the Wah Chang
plant by far the lowest cost producer in the United States,
The Atomic Energy Commission has repestedly stated that
Wah Chang is a highecost producer and contracts let to it
are costing the government taxpayers more than they should,
Wah Chang representatives have stated that now that the plant

is running and the high cost of starting has been completed




()

wmmmuwmmwm
most, if not all, of them, Therefore if the Atomic Energy

Commission is worried about cost, Wsh Chang should be their

pigeon,

Operating through administrative heads should cut a lot of

the red tape in the AEG = Interior Department = State Department -

ot0., thus saving complete shubtdown of the Albany fgant and

the excessive cost of restarting.




Wah Chang Corp.
]

‘Hurts Plant

(Story also on Page 1.)

" ALBANY — Threatened closure
~ of the Wah Chang zirconium plant
here is blamed on a lag in con-
« struction of atomic naval vessel
“engines as well as awarding of
several large contracts to other
* producers by the Atomic Energy
Commission.

The Wah Chang firm and its
350 workers face a possible shut-
‘ down after a contract with ABC
“is completed in October, officials
- announced.

- Another reason for the threat-
en:ed closure is that civilian re-

lln\ A Vessels |

“quirements have not reached pro- |
_portions to provide an adequate
open market for reactive metal,?
_pointed out Stephen Yih, the Al-|
‘bany division’s general manager.

‘Protest Sent AEC

Meanwhile  efforts were being
made to remedy the threatened
shutdown. Secretary of State Mark
. Hatfield wrote a letter of protest
to AEC. Albany Chamber of Com-
merce manager Hal Beyer was
attempting to reach Sen. Richard
L. Neuberger to enlist his aid.

Oregon Metallurgical plant here,
. which employes about 200 men,
will not be seriously affected by
Wah Chang’s possible closure —
.even though zirconium sponge is
(obtained from the other plant.

Sufficient Sponge Available

Stephen Shelton,
general manager, said his plant
.was assured of sufficient sponge
.to complete its current $1 millign

contract for delivery of zirconium |}

.ingots to Westinghouse Co.

“We probably will be able to|’
«obtain sponge from other sources {i
to fill future orders if Wah Chang |~
+is forced to close,”” Shelton said.

“But availability of sponge here
~has been of distinct advantage

Plant May
Shutdown

Statesman News Service

ALBANY—The Wah Chang
zirconium plant here and its
350° employes face a possible
shutdown this fall because of
Atomic Energy Commission
contract cutbacks.

The threatened closure brought a
protest Monday from Secretary of
State Mark Hatfield in a letter to
the AEC. Hatfield, in pointing out
the unemployment that would re-

sult from a shutdown, said he|
hoped interim assignments could |

be given the Albany plant until it
is needed again.

A plant official said present con-
tract with the AEC runs out in
October. The Albany division, lo-:
cated at northeast edge of the city,
has been in operation about two
years.

Layoff Set

Zirconiund Qrders
By Government Dip

ALBANY, Or., Sept. 15.—
Wah Chang Corp. reports it
will lay off members of
its Albany work force before
Oct. 1.

The big metals plant, faced
with a cutback because of
dwindling government orders
for zirconium, said it will lay
off 78 employes in production,
warehousing and maintenance

The secretary of state said he
understood zirconium can be stock-!
piled and that ultimately it will
have many civilian utilization pos-
sibilities. :

“As you begin to give more at-
tention to civilian development in’
the decades ahead, it is apparent
you will want to have plants of this |

metallurgical |

to Oregox_; Met in cutting freight

kind in operation,” Hatfield added
in the communication to th& AEC.

Meanwhile officials of the 200-

employe Oregon Metalurigal plantk
“here, which obtains zirconium )

sponge from Wah Chang, said their
operations will not be seriously af-

| work this week. Thirteen col-

lege students working part
time will be laid off when
school starts and 10 members
of the clerical for e
their jobs Oct.

Bill Walker, p
ager for the pla;

year,

the cutback, '
Walker sa

id. owners
are doing eve

fected by threatened closure of the 7

1 possible
to obtain org and,
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ALBANY (Special) —Wah |heat-resistant metals used in
Chang Corp., producers of re-|atomic reactors.
fractory metals, will definitely | Another building expansion,
establish a research center|that of the tantalum - colum-
here, Stephen Yih, ﬁeneral bian processing plant is now
manager, said last week. Chang manager said.

- Yih said the center may be| February of 1960 is the tar-
‘ready for operation in three i
four months.

At present, not much i
mation is available on the
search facility. It is still in "
early planning stages. Loca-
tion, size, and exact scope of
the operation depend on “fu-
%{uirhe planning,” according to

|

While the research plans are |
being drawn, construction at |
the Way Chang plant just north
of Albany has started on a roll-
ing facility for turning out rods |
‘and sheets of refractory !
| metals.

The building to house the |
rolling mill will be near the
North end of the large Wah |
Chang industrial site. It will |
be near a new arc furnace
building which Yih said is now
90 per cent complete. He said |
the new furnace capable of pro-
ducing the extremely high tem-
peratures needed for melting
the atomic age metals pro-
cessed at Wah Chang, is now
in operation.

In the same building will be
an electron beam melting fur-

Metallurgical Pdant File
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. STATE OF OREGON
' DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES
1069 STATE OFFICE BUILDING
PORTLAND 1
December 22, 1960

Wah Chang Corporation

% Mr. Stephen Yih, General Manager
1600 0ld Pacific Highway

Albany, Oregone

Dear Mre. Yih:

The annual round-up of information on the mineral and metallurgical
industry of Oregon will appear in the January issue of the Ore.-Bin. A
copy will be mailed to you immediately it is printed.

Before we go to press, however, we would like some first-hand infor-
mation on your activities during the past year. News about improvements
in your operation, changes in ownership, new markets or products is

particularly welcome. If you wish you may write the information on the
bottom of this sheet.

A stamped, self-addressed envelope is enclosed. Since we go to press
about January 15, we would appreciate hearing from you promptly.

Sincerely yours,

Ralph S. Mason
Mining Engineer

RSM:1k
Encl.

Dear Mr, Mason: 6 January 1961

Mr., Stephen Yih became President of the Corporation on January 1, 1961 L//

His new address is: Wah Chang Corporation, Woolworth Building, 233 Broadway,
New York 7, New York.

Mr. D, S. Fairgrieve is now Acting General Manager., /'

In 1960 the Albany Division continued moderate production of Zirconium
Metal Sponge, and increased the production of Hafnium+Columbium metal. New
facilities were installed for Ingot production (Electron Beam Melting and
vacuum Arc Melting) and for the manufacture of metal rod, bar, sheet and foil.

R. Geo JONES
RGJ s emk Manager of Services
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By LEVERETT RICHARDS
of The Oregonjan stat

ALBANY — “There is no
recession in sight for Tele-
dyne’s Wah 'Chang plant in
Albany, world’s biggest sup-
plier of zirconium.

“Our biggest problem is to
expand fast enowgfh to meet
the demand,” said Dr. Ste-
phen Yih, the physicist who
put Wah Chlang on the map
18 years ago and mow fs
president of fthe Teledyne
Wah Chang Co.

Wah Chang produces zir-
conium, which is the heart iof
all nuclear reactors such as
the $345-million Trojan
plant, being built by Port-
land Generral Electric Co.

The plant, near Rainier, is
about 75 per cent complete,
with loading of the nuclear
fuel cell scheduled to start in
February, 1975. The 1.1 mil-
lion-kilowalt plant fis to go
on the line in July, 1975.

Heat is generated by fis-
sion of uranium 238, enriched
with uranium 235. The fuel
cells must be built of metal
that permits free passage of
the thermal neutvms yet

: p :
of the water~coo1ed reactor
Zirconium is the only met-

@l that is tough enough 'to do

the job. And Wiah Chang pro-

duces most of (the world’s

Zirconium.

Fuel for Trojan will be fin-
serted in tubes 17 feet long
and three-eighths finch in di-
amater, Each bundle will
contain 264 rods, plus 24

gLIldES or control rods de—

ature of the core.

This new idesign, approved
by the Attomic Energy Com-
mission, limits the maximum
plcrs'sxble temperature in the
core in case of emergency to
1,990 degrees, more than 200
degrees below the maximum

possible in most existing re-
actors said Wayne A. Hud-
dleston, PGE power re-
sources engineer.

The first load of fuel will
cost about $32 million. About
$1.2 million of that will be

spent for zirconium from
Wah Chang,

Each year, onedthird of
the spent fuel cells are re-

moved for reprocessing, Zir-
conium fis consumed fin the
process and must be re-
placed with about $750,000 in
new zirconium. each year.

So each new nuclear reac-
tor means an annual market
for more than $750,000 worth
of zirconium, of which Wah
Chang gets the lion’s share.

Today there are 34 com-
mercial mnuclear power
plants in operation in the
United States, with 57 under
construction and another 81
reactors on order for a total
of 172. By 1980, R.L. Blunk,
vice president of Wah
Chang, expects 150 nuclear
reactors will be in operation
about 75 per cent of them
supplied with zirconium by ‘
Wah Chanig.

Wah Chang last year pro-
duced about 7 million pounds
of zirconium of which about
5 ‘million pounds went into
nuclear reactors, By 1990,
Dr. Yih expects to be pro-
ducmg 10 million | ds for

comum fthe rest oﬁher rare
metals such as tantalum,

columbium, vanadivm, haf-

nium and titanium and their
alloys.

Tel does not reveal
Wah am"»s gross
product, but the work |
has grown from 650 in m to
1,400 today with an annual !
payroll in excess of $15 mil-
lion Dr Y1h saxd Anbth(;;‘r
500 or more are
g
metals faﬁ\fmﬁng 432

“We expand a little every
year,” said Dr. Yih. “We '
don’ really have TOOM
enough on our present site,
but we can manage up 1o
about 1980.

“After that, we will need
more land. That is a problem
now with all the land use and
zoning laws. We fthink we
have our pollution problems
under control now, but ex-
pansion here is difficult.”




—



Department of Geology and Mineral Industries
ADMINISTRATIVE OFFICE

7*

NECco pos 910 STATE OFFICE BLDG., 1400 SW 5th AVE., PORTLAND, OR97201-5528 PHONE (503)229-5580

GOVERNOR

October 12, 1988

The Honorable Victor Atiyeh
519 Southwest Park, Suite 208
Portland, Oregon 97205

Dear Mr. Atiyeh:

The following information on Oregon silica sand is in
response to the request you made of Donald Hull. Oregon
does not have any raw sands that approach the specifications
you have listed nor does our one producer beneficiate its
sand to that degree of purity. Some sand deposits in the
state possibly could be processed to meet those
specifications but high technology separation procedures
would be required and the economic feasibility would depend
in part on having a market for the up to 50% coproduct c_ay
and feldspar that would be generated.

If you require further details, please contact me.

Respectfully,

/f"'/‘k“‘/"‘” / ,%/77%“?

Ronald P. Geitgey
Industrial Minerals Geologist

RPG:dg ‘

Cs2 Donald Hull
John Beaulieu

geitgey/atil012/1259




Bristol
Silica Co.
Relocating

Bristol Silica Company is mov- |
ing from its location at the City |
of Rogue River railroad crossing
to a new place next.door to Del
Rio orchards.

The move is necessitated by the
route of the new four-lane U. S.
Oregon Route 99 which takes in
the plant location. The moveout
must be accomplished by Feb. 15,
Representative Fay Bristol, own-
er of the plant, says.

Not only will the State Highway
Commission sell at auction the
buildings of the silica firm but
all equipment at the site is in-
cluded. The auction will be con-
ducted ‘Feb. 23, starting at 1
p.m. Prospective bidders may
view the property and equipment
from 8 a.m. until sales is con-
summated.

The silica firm will be housed
at its new location in a steel and
concrete structure. Plenty of |
parking and freight and truck
loading space js being made
available, Bristol explains. The
new site will be about 4% miles
east of the one they are aban-
doning.

Bristol Silica Company was
formed 23 years ago and started
in business at the present site at
the railroad crossing into Rogue
River. The business consists of
production of silica for driveways,
poultry grit, roof granules and
silica for gasoline cracking plants
in the refining of high test fuels.
Shipments of the well known pro-
ducts go to as faraway places
as Saudia Arabia, where the sil-
ica is used in the gasoline and oil
fields; to Japan, Venezuela,
among a few of the countries
Bristol does business with.




NON-METALLIC CONSUMERS

7 January, 1960

se Silicon Carbide

Carborundum

Product

;J‘n,gumer‘i . The Carborundum Coe

B R

Sonsumption| Pre-war

Present 4000 Tﬁnonéhext 12 Mo.

Frice paid FOB plant

| Bristol Silica Coe and from Northport, Washington

Fresent source of sugglg
T T R e v

Specifications Required or Desired

i

aximum price

livery schedule

approximately 4000 tons a month

5i0o 99.5% or better

Alo0q +10 max L
Ca0 «20 max A
iron no problem

PR ——
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MINERAL INDUSTRY SURVEYS M
UNITED STATES DEPARTMENT OF THE INTERIOR

/ BUREAU OF MINES
SDOUGLAS McKAY, Secretary J. J. FORBES, Director

FERROSILICON REPORT NO. 39
FERROSILICON IN THIRD QUARTER 1954

Production and shipments of silicon alloys in the third quarter of 1954 rose
slightly over the previous quarter, according to the Bureau of Mines, United
States Department of the Interior.

Production and Shipments of Silvery Pig Iron, Ferrosilicon, Silicon Metal,
and Miscellaneous Silicon Alloys in the United States, in short tons

GRADE PRODUCTION SHIPMENTS
: 2nd Qtr ‘54 3rd Qtr ‘54 2nd Qtr '54 3rd Qtr '54

Blast Furnaces

{Silvery Pig Iron) -~ 38,420 32,227 40, 366 30,918
Electric Furnaces

(Ferrosilicon) =e==- 111, 235 119,588 98, 665 113,528
Silicon Briquets,

Silicon Metal and

Other Silicon Alloys - 14, 146 13,328 16,420 14, 486

TOTAL =cec=c-=-= - 163, 801 165,143 155, 451 158,932

The apparent consumption (shipments from domestic furnaces, plus imports,
minus exports) of silicon alloys also increased slightly over the second quarter.

Imports were more by approximately 9 percent, while exports dropped 45 per-

cent and were the lowest since the second quarter of 1953.

All imports came from

Canada and amounted to 4,370 short tons, containing 715 tons of silicon, valued at

$295, 803.

Canada received the bulk of this‘ material.

Exports totaled 293 short tons, valued at $68, 800.

Brazil, Mexico, and

Salient statistics of silvery pig iron, ferrosilicon, silicon briquets, silicon metal,
and miscellaneous silicon alloys in the United States, 1951-54, in short tons

ShiPments Imports Exports Apparen.t
Domestic Furnaces Consumption

195l rmcocssacanmacnxx 887,462 29,652 2,485 914, 629
1952 conccncanannanx- 801, 697 12,823 7,239 807,331
1953 -cnwws wescneseo o= 815, 562 13,803 1,698 828,182
1954: 1lst Quarter—-=-- 155,710 3,006 573 158, 143
2nd Quarter --=- 155, 451 4,010 532 158,929

3rd Quarter -=-- 158,932 4,370 293 163, 009

Prepared by Robert W. Geehan and Loretta M. Walker, November 30, 1954, under
the superv1s1on of Norwood B, Melcher, Chief, Ferrous Metals and Alloys Branch,

Minerals Division.

Interior--Duplicating Section, Washington, D. C, 71445
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annells Reports Discov
Of Large Silica De

. The location east of Myrtle
Creek of one of the largest if not
the largest silica deposits in the
United States was announced to-
day by Roy W. Rannells of Riddle,

G. D. Rannells, operator of a
construction company, had com-
pleted ‘all location work and the
property is now on record.

The deposit, which Rannells es-
timates as in excess of 100 million
tons, lies at the head of Boulder
reek, a tributary of the Sduth
grqua river, at about 5,000 feet
y@tion. The Riddle man said

who said that he and his nephew,'

posits /'

that his estimate of quantity was
based on sight observation—that
there was that heavy a bed in
sight without drilling.

Silica is used in a great many
products beside the manufacture
of glass. Approximately 200,000
tons are consumed annually by a
few major industries in this state
alone. :

Rannells said that he and his
nephew are beginning develop-
ment work on the property but
that they will probably be able to
‘make only one more trip into the
‘area prior to spring. Due to the
’elevation it will be snow-bound
this winter.

At present the silica beds can
be reached only by road via the
, North Umpqua and Red Butte
iarea, but access roads being ex-
tended in the Boulder creek area
| from the South Umpqua should
igive access and egress by this
route — a much shorter haul fg
, shipping purposes as the ore
lis developed in the future.;
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OWENS-TLLINOIS PACIFIC COAST COMPANY

ANALYSIS REPORT

Att'n. of: 'W. D. Miller

Copies to:

Barl K. Nixon

7

SAN FRANCISCO, CALIT.

DATE: = November 24, 1943

FILE NO.: 11.22.750.1

MATERIAL: Sample of Pit Sand

SAMPLE NO.

-
.

5571
- SAMPLE RECEIVED ON:

11-10-43%

.

Sample is washed thru 100 mesh secreen.

Loss 36.7%

The sand is then scrubbed for 15 minutes.

Loss 11.3%

The total washing loss is 43.8%.

On 16 mesh none
% el Trace
» 50 " 0.1
" 40 " 0.5
" 50 @ 1.0
» 0 *® 31.5
. 8g » 35.6
g -I00 % 9.5
LGl b 1 et 4.2
theg & % 1.6
REMARKS:

Sample submitted by Mr. Earl K. Nixon and is from a deposit near

Hugene, Oregon.

Washing loss.is essentially clay.

R0 1.01%
Fey03 0.085
Heavy Min. 0.052
Fep03 ~ HM 0.078

F9203 - HM plus

An acid leaeh  0.040

A. R. HOLLAND
CHEMIST

oo O,




Uses of Silica

Types of Silica Used

Abrasive Uses.

In scouring and polishing
soaps and powders.

In sandpaper.

In sand blast work.

For sawing and polishing
marble, granite, ete.

- As whetstones, grindstones,
pulpstones, oil stones,
ete.

Tube mill lining.

Tube mill grinding pebbles.
In tooth powders and pastes.

Refractory Uses.

In making silica fire brick
and cther refractories,

Metallurgical Uses.

In making silicon, ferro-
silicon and silicon alloys
of other metals such as
copper.

As a flux in smelting basic
ores.

Foundry mold wash.

Foundry parting sand.

Form 50S-3

Quartz, quartzite, flint, chert, sandstone,
sand, tripoli and diatomaceous earth; all
in finely ground state.

Quartz, gquartzite, sandstone and sand;
coarsely ground and closely sized.

Quartz, quartzite, sandstone, and sand,
crushed into sharp angular grains uniform
in size.

Sharp, clean sand graded into various sizes.

Massive sandstone from very fine to
moderately coarse grained.

Chert, flint and quartzite in dense, solid
blocks.
Rounded flint pebbles.

Various forms of pure silica finely ground.

Fairly pure quartzite known as ganmnister; no
less than 97% Si0, nor more than 0.40%
alkalies, tightly interlocking grains
desired.

Moderately pure sand and massive crystalline
quartz.

Massive quartz and quartzite.

Ground sandstone and quartz.

Fine sand and ground tripoli.




Uses of Silica (cont.)'

Types of Silica Used (cont.)

Chemical Industries.

As a lining for acid towers.

As a filtering medium.

In the manufacture of sodium
silicate.

In the manufacture of
carborundum.

Paint.

As an inert extender.

Mineral Fillers.

As a wood filler.

As a filler in rubber, hard
rubber, pressed and
molded goods, phonograph
records.

Ceramic Uses.

In pottery industry as
ingredient of bodies and
glazes.

In the manufacture of
ordinary glass.

In the manufacture of fused-
quartz chemical apparatus,
such as tubes, crucibles
end dishes.

Form 508-3

Massive quartz or quartzite.

Massive diatomaceous earth and tripoli, sand
finely granular quartz or quartzite, finel
ground tripoli, diatomaceous earth and
other forms of silica.

Pure quartz sand.

Pure quartz sand.

Finely ground crystalline quartz, gquartzite
and flint often preferred; also finely
ground sandstone, sand and tripoli.

Finely ground crystalline quartz, quartzite
and flint preferred, but all types of
ground silica used.

Finely ground silica of all types.

Flint and chert, and other amorphous silica
preferred; also all other forms of very
‘pure silica, all finely ground.

Pure quartz sand.

Very pure massive quartz preferred.

45




Uses of Silica (cont.)

Types of Silica Used (cont.)

Decorative Materials.

Insulation.

In manufacture of gems,
crystal balls, table tops,
vases, statues, etec.

Heat insulation for pipes,
boilers, furnaces, kilns,
ete.:

Sound insulation in walls,
between floore, etc.

Structural Materials.,

Sand-lime brick.

Optical quartz.

For the manufacture of lenses
and accessories for
optical apparatus.

Form S0S=3

Rock crystal, amethyst, rose quartz, citrine
quartz, smoky quartz, chrysoprase, agate,
chalcedony, opal, onyx, sardonyx, jasper,
etc.

Massive and ground diatomaceous earth.

Massive and ground diatomaceous earth.

Moderately pure sharp, angular sand,
preferably finer than 20 mesh.

Clear, colorless, flawless rock crystal or
massive crystallized quartz.

From U. S. Bureau of Mines
Report of Investigations 2307.




A.W. Pedersen -

.

Thank you for your letter of Januafy 22nd concerning

silicon. Silicon is not a mineral. It is a reduction product of
siiiea the mineral quartz which is composed of one molecule of silicen
and two of oxygen. Silicon is produced in electric furnaces in much the
same manner that iron ore is treated to pake metallic iron. Large quantities
of quartz are reduced to silicon at the Hanna Nickel Smelting plant at Riddle.
Hanna adds iron to the silicon to make ferrosilicon which in tum is used to
refine nic‘kel ore into ferronickel. At another plant operated by National
Metallurgical Corporation at Springfield quartz is reduced to high purity
silicon which is used extensively in the electronics industry and also as
an alloy for aiuminum and other metalse An alloy is a mixture of two or
more metalse

Chemically silicon is a member of the metalloid (metal-like) group.
Metalloids may act either like metals or non-metals depending upon the
use to which they are put. ﬁe U.S. Bureau of Mines classifies silicon as

Inxaiewz afxthexfxekz hakx

a minor metal. Imsmimp-of-the-foregoingmiacis.ihe depariment-consideys -
4
silicon.}o. be a metad-and feelerthat-To-ehonddiig. ..

guartz
Most of the xkkimx produced in Oregon is converted into silicon ams

AAHICY ~
wadch is used for the manufacture of ferrosilicon, silic#con carbide or
elemental siblicon. In view of the foregoing facts the dep/;\ rtment considers

silicon to be a metal and feels that it should be designated as such in view
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T

of the preponderance of uses to which it is put.




Mr, David Feldman

David Feldman & Associates

P.0. Box m

Caparra Helghts, Puerto Rico 00922

Dear ¥r. Feldman:

Thank you for your inquiry of May 8 concerning our silica deposit in Douglas
County, Oregon.

Here are some representative analyses of the silica from our Quartz Mountain
operation. Although mumerous analyses have been made by our various customers,
we are not at liberty to publish them. The following assays were made by the
State of Oregon Department of Geology and Mineral Industries as part of their
geological study of the property:

B 4t b 2y 00 B RS Ipve
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98.37 82
98445 73
98434 i k9
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98.82 37
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We hope these anmalyses are of interest to you. We have a large deposit of
remarkably uniform silicified tuff which can be supplied in practically
any quantity and sige range,

Sincerely yours,

G. D. Rannells

GDRsk
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David Feldman & Associates .
Extkexdimxixyxx23® Box 10723 Caparra Heights
Rimodtienixas San Juan Puerto Rico 00922
Rumwkoodtkco

Attn: Mr. David Feldman:

Thank you for your inquiry of May 8th concerning our silica deposit
in Douglas County Oregon. '

Here are some representative analyses of the silica from our Bigz Quartz
Mountain operation. Although numerous analyses have been made by our various
customers we are not at liberty to publish theme The foloowing assays were
made by the State of Oregon Department of Geology and Mineral Industries amd
wezfeeizihat as part of their ezamimatiemz geological etudy of the property.

Si0p Al,03 Fe TiOp CaO Mg0 Mg@z Po0s Loss on Ignition

98.75 +27 .12 .25 .013 .915 .008

98.37 .82
98.45 o713
98.34 49
98,92 .25
98468 | .5k
98.44 .66
98.82 .37
96423 ‘ <9

We hope these analyses are of interest to youe We have a vEmx large
deposit of remarkably uniform silicified tuff which can be supplied in practical
any quantity and size range.

sy g d rannells




FOOTE MINERAL COMPANY

P.O. Box 361, Wenatchee, Washington 98801 . (509) 884-7171
August 20, 1968

State Department of Geology and Minerals Industries
1069 State Office Building

Portland, Oregon

Attention: Mr. Ralph Mason

Dear Mr. Mason:

In keeping with our Mr. B. J. 0'Neill's suggestion, we are
listing below our chemical specifications for silica rock.

510p Fe 03 AlgOz Ca0

99.50 MIN .07 MAX .20 MAX None Allowed

In addition, we require a sizing of 4" x 1-1/2". The silica
must be washed and free of any foreign material.

When operating at full capacity our consumption is approximately
50,000 NT per year. This will vary to some extent depending on the
number of furnaces in operation but for the past several years we have
used a minimum of 40,000 NT.

If any new discoveries come to your attention we would apprec-

iate hearing from you.

Very truly yours,
4

FOOTE MINERAL COMPANY
KEMCO DIVISION

R. S. Schrader, Purchasing Agent

RSS:mr




Elemental silicon is produced from very pure quartz in an electric furnace.
Carbon is added to the charge to reduce the quartz, which is silicon diexide,
to silicon. Petroleum coke and woed chips are usually used as a source of
carbon. Silicon is used as an alloy in various grades of aluminum used in die
casting, as a de-oxidizer in steel furnaces, in transistors (after ultra-
purification), and in waxes, oils, resins, and silicones,

Silicon has a metallic luster, is silver-gray in color, is light weight
and has an uneven fracture, Commerecially produced silieon is about 98,8 per-
cent pure; the small amounts of impurities are derived from the carbon used in
the smelting operatien.

The National Metallurgical Corporation plant at Springfield is the only
producer of silieon in Oregon. Quartz is imported from Nevada, wood chips are
obtained lécally, the petroleum coke is from California, and the eleetrical
power is purchased from the Springfield Municipal Power Company. The plant
has two electric furnaces, the newest of which holds 4O tons and is 16 feet
in diameter, The entire furnace rotates back and forth through an arc slightly
less than a full cirele. The motion permits the three electrodes which are
suspended above the furnace and reach down into it to "stir" the melt gently.
The furnace is tapped periodically into ladles which are emptied after the
silicon has hardened. Crushing and screening complete the manufacturing

process,




December 1, 1970

Mr, C, D, Gould

Vice President and General Manager
Berkley Oil and Gas Itd.

Suite 402

330 Ninth Avenue 8.W,

Calgary 2, Alberta

Canada

Dear Mr, Gould:

Thank you for your letter inquiring about silice sand
deposits in Oregon.

To the bert of our knowledge there are no suitable deposite
of silica sand in Oregon, particularly if the material is to be
used for glass making purpocses. There are vast quantities of
beach sand along the Oregon coast which are readily available
but unfortunately they contain a mixture of half a dozen or more
minerals other than quartz, Although it is technically possible
to separate the quartz grains from the other minerals, it has
been discovered that a sufficient percentage of the grains are
either coated with an iron oxide film or have cracks in the
grains which are lined with iron oxide.

The only silica production at the moment in the State 1s an
operation in Jackson County where massive quartz, which runs
about 98.5% Si0 is heing produced by Bristol Silica Company of
Rogue River. Local markets include the Carborundum Company,
Vancouver, Washington, and Hanna Nickel Smelting Company, Riddle,
Oregon.

Soils maps are not distributed by this office, but we would
like to suggest that the State Department of Agriculture,
Agriculture Building, Salem, Oregon, might be able to assist
you in this respect.

Sincerely yours,

Ralph S. Mason

Mining Engineer
RSM:1k




TELEPHONE (403) 2698-8221

4 BERKLEY 0OIL AND GAS LTD.

SUITE 402, 330-NINTH AVENUE S.W., CALGARY 2, ALBERTA

November 20, 1970

Department of Industry
State of Oregon
SALEM, Oregon

RE: 'SILICA SAND - DEPOSITS AND BENEFICIATION

Our Company is interested in locating one or more
deposits of silica sand in your State.

We would appreciate receiving any publications that
your Department might have related to this subject.
In particular, we are interested in reports which
include the following:

- sand analyses

- present silica sand production and markets in your
State :

- research concerning silica sand prepared by your
Research Council or local university

- soils maps of your State

BERKLEY OIL AND GAS LTD.

c. D. Gould,
Vice-Pres. & Gen. Mgr.
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July 20, 1966

My, George De long
Route L, Bax 63-A
Roseburg, Oregon

Dear Mr. De Long:

Thank iou for your telephone inquiry concerning specifications for
metallurgical grade silica.

Here are several sheets of analyses which we hope will be of use te you.
We have noticed in the past that sometimes published specifications can be
waived slightly if there are other factors involved which tend to offset any
minor deficiencies. In other words, if you have a product that comes reasonably
close to what is desired, you may be able to fill a contract even though you
may have some impurities that are slightly more than desired. Ve are also
enclosing a copy of our monthly publication, the Qre Bin, which contains a
report on the Quartz Mountain deposit.

In the event that you are not familiar with the tdlo reference it

may be of mteroat to you: U8, Bureau of Mines I.C. 8112. W
g he Pacific Northwest, by G. J. Carter, Hal K

E. W. Paraau pnb lcations is available from the Superintendent of

Document.s, Huhington, D.C., for 4O cents postpaid.

Should you wish to get in touch with the Carborundum people, they may be
addressed at Vansouver, Washington, and the Natiomal Metallurgical plant is
located at Springfield, Oregon.

If we can be of any further help to you in your present problems, please
do not hesitate to call on us.

Sincerely yours,

Ralph S, Mason
Mining Engineer

RSM:lk
Enel,
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An ideal glass sand should be 100 per cent pure quartz grains,

which, however, is not found in nature. The quartz grains themselves contain

gaseous, liquid and solid inclusions. Besides the inclusions there are
many other impurities which occur either as individual grains or as thin
films on the surface of quartz grains. Those which contain iron in some
proportion are removable by magnetic means. The feldspathic minerals are
the most difficult to remove.

The principal harmful impurities of limestone and dolomite are
iron-bearing minerals, and silica and alumina. Siiica is not necessarily

harmful, if constent in amount from shipment to shipment.

Physical Properties

The‘two principal physical properties of glass sands which affect
its desirability are: (1) size of grain and (2) shape of grain.

Uniformity in grain size is perhaps more important than actual
size, although it is essential that the sand be neither too coarse nor too
fine. During the fusing re;ction the viscosity increases with the silica
content. If the sizes of grains vary from small to large, the small ones
go into the liquid phase first. Then as the viscosity increases and melt-
ing becomes more difficult, t;e large grains have considerable difficulty
in becoming liquid. If the grains are too fine, the first reaction takes
place so rapidly that large volumes of carbon dioxide are released and the
batch foams badly and quantities of material are lost into the regenerators
and flues. Too fine &z sand may also be responsible for the formation of a
fine persistent seed in the glass. If the grains are too large, there is
difficulty in melting, and a greater tendency to form batch scum. If the

sand grains are uniform in size they will dissolve at a uniform rate.

e T
1@ 8
.
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The finer portions of the glass sand are apt to contain a large
part of the undesirable iron-bearing minerals such as magnetite and ilmenite.
Careful screening will eliminate these difficulties.
The grain size of typical glass sands are shown by the following

table:

Results of Screen Tests in Four Typical Washed and Dried American

-48 /65 mesh
-65 £100 mesh
-100 £150 mesh
-150 £200 mesh
=200 pan

20.25 41.03 37.06 14.19
2.7 15.04 19.93 10.15
0.16 2.09 0.85 6.66
0.03 0.49 0.10 3.68

—0.01 _0.16 _0.03 _4.76

99.72 99.78 99.38 99.49

Glass Sands
1 2 3 4
-10 A4 mesh e e o k2
-14 #20 mesh o's P.07T 0.05 0.78 0.04
-20 428 mesh g S 1.23 238 2.1
-28 #£35 mesh e 1811 1.88 7.28 19.8
-35 /Z48 mesh € 61.71L 34.80 30.75 38.04

° . . . ° . . . . .
o & & 9 & ' # e o ® &
* . . . . . L] L] . L
& s e e e N e e
. . . . . . 3 L] . L
L] . B L] - . . . A .
. L] . - L . . L L] .

. . L - . .

1. From the Oriskany sandstone at Mapleton Depot, Huntingdon County,
Pennsylvania., :

2. From the Oriskany sandstone at Vineyard, Mifflin County, Penna.

3. From the Pottsville sandstone at Kennerdell, Venango County, Penna.

4. From the St. Peter sandstone at Uttawa, La Salle County, Illinois.

Proposed tentative specifications of the American Ceramic
Society:

Through No. 20 screen 100%

Through No. 20, retained on No. 40. -60% £40%

Through No. 40, retained on No. 60. -40% #£30%

Through No. 60, retained on No. 100 -20% £10%

Through a No. 100 screen « « = « . =5%

The screen size for limestone or dolomite is recommended

by Gelstrop (Ceramic Industry, Nov., 1932) as:
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Ve
g Bange Average
% onlomemh i .o s s s ¢ 0 s None  None
% on 30 meSh e o ° ° o & o = 15"80 4.200
% on 60 meSh A S S TR SRR R T 15—50 28.0
% on 120 meBh ® & @ o ¢ s o 0"15 1000
Through 120 meSh ® e ° & o 0"20 2000

There has been some controversy as to the relative advan-
tages of rounded quartz grains and angular or subangular grains.

The fact that angular grains present a greater surface over which
reaction can take place for a given weight of sand than rounded
ones and hence should go into solution more rapidly, has not been

found to make any appreciable difference in actual practice.

Chemical Properties
The committee on standards of the glass section of the

American Ceramic Society in cooperation with the United States
Bureau of Standards has drawn up the following tentative specifi-

cations for silica sand for glass making:
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SPECIFICATIONS FOR SILICA SAND USED FOR QLASS MAKING
Pt (American Ceramic Society)
Si0, 41,04 Fe204 Ca0 Aigd
Quality Min. Toler- Max. Toler- Max. Toler- Max. Toler-
ances ances ances ances

First quality,
optical glass . « « « » 99.8 £0.1 0.1 £0.05 0.02 £0.005 0.1 £0.05

Second quality, flint glass
containers and tableware 98.5  £0.5 0.5 £0.1 0.035 £0.005 0.2 £0.05

Third quality, flint glass 95.0  £1.0 4.0 £0.5 0.035 £0.005 0.5 £0.1

Fourth quality, sheet glass,
rolled and polished plate 98.5 £0.5 0.5 £0.1  0.06 £0.005 0.5 £0.1

Fifth quality, sheet glass,
rolled and polished
Plats 4 i v . v e .. 950 A0 440 £0.5 0.06  £0.005 0.5 £0.1

Sixth quality, green glass
containers and window
U R T e SRR, U R - % SRS - N £0.5 0.3 £0.05 0.5 £0.1

Seventh quality, green
U T O FE P | O S 5 B R £.5 0.3 £0.05 0.5 £0.1

Eighth quality, amber )
glass, containers . . . 98.0  £1.0 0.5 £0.5 18 a4 0.5 £0.1

Ninth quality, amber 95.0  £1.0 4.0 £0.5 1.0 £0.1 0.5 £0.1
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In view of the increasing use of alumiya in glass and of the
varying amoﬁnts'of iron allowable in green or amber glass, sand of lower
grade may be used by many manufacturers. The above specifications show
a variety of qualities and state more or less definitely the types of
glass they may be used for. The quality number is not to be interpreted
necessarily as an index to the value of the product.
Published analyses of glass sands are hardly comparable as

methods of analysis differ and the sands come from various districts.

The following table, however, gives analyses of a few of the better known

sands.
—~ emic f gla d
Sauple sueber $i0, Alg03  Feg03  Cad  Mg0 Lgnition - Analyst
—and source
Crystal City, Mo., Pittsburgh Plate
average of unwashed ' Glass Co.
BER % s v s s e s 99405 0.210 0075 0.072 0,068 0.170
Crystal City, Mo., Pittsburgh Plate
W&.Shed - . - ) - . - . 99.78 i M Gl&SS CO.
Pennsylvania Glass ¢ Booth, Garrett &
Sand Co., Mapleton, Pa., Blair
Keystone No. 1. . . . 99.82 - -, 017 Trace Trace —_—
Mineral Supply Co., Smith-Emery Co.
Dike, Nev., unwashed . 97.56 1.07 «23 <329 .16 <36

Fox Silica & Stone Co.,
Daguscahonda, Pa. . . 96.08 2.35 37 .18 .08 .67

= Technology and Uses of Silica and Sand, by W. M. Weigel. 1927.




GENERAL SPECIFICATIONS FOR MAJOR
L] RAW MATERIALS FOR MANUFACTURING

I Grain Size

FLINT GLASS

Ve

The grain’ size of sand, soda ash, and limestone should match as

closely as possible on =211 screens.

In general these materials should all

be finer than 20 mesh and essentially coarser than 100 mesh (U.S. Standard
Series Screens), with the distribution on the intermediate screens approxi-

mately as follows.

Plus 20 mesh

"
”
"
”

Minus

40
50
60
80
100
100

”
"
"
"
"

Some tolerance can be allowed in the finer sizes; however, the minus 100 mesh

fraction should not exceed 20%.

II Chemical Composition

A. Sand

1. Iron Oxide (Fe203) not over 0.04%

2. Titenium Oxide (TiOp) not over 0.03%

3. Meterial should be essentially silica, although some
feldspathic material can be tolerated provided the contents and ratios of

alumina (Alp0z), sodium oxide (Nap0),

(Ca0) do not vary.

B. Soda Ash

1. Iron Oxide not over 0.02%

potassium oxide (Ky0), and calcium oxide

2., Sodium Carbonate not less than 99%

3. Sodium Chloride not over 0.5%

4. Up to 5% Sodium Sulfate (NapSC4) or borex (NagB40Oq-10Hz0)
may be substituted for sodium carbonate, provided the amounts of these consti-

tuents is constant.

C. Limestone

1. Iron Oxide not over 0.04%

2. Essentially calcium carbonate (CaGO ) with combined total of
calcium oxide (CaO) and magnesium oxide (Mg0) not less than 55%.

W. A. Mahaffy
11-13-43




GENERAL SPECIFICATIONS FOR MAJOR
RAW MATERIALS FOR MANUFACTURING
FLINT GLASS

.

I Grain Size

The grain size of sand, soda ash, and limestone should match as -
closely as possible on all screens. In general these materials should all
be finer than 20 mesh and essentially coarser than 100 mesh (U.S. Standard
Series Scfeens), with the distribution on the intermediate screens approxi-

-mately as follows:

Plus 30 mesh 1%

. " 5%

e Ay 25%

* 60 n 30%
"m0 25%

" 100 n 9%
Minus 100 " 5%

Some tolerance can be allowed in the finer sizes; however, the minus 100 mesh
fraction should not exceed 20%.

II Ql - ! .Q - I »
A. Sand
1. Iron Oxide (Fez03) not over 0.04%
2. Titanium Oxide (Ti0O2) not over 0.03%
3. Material should be essentially silica, although some
feldspathic material can be tolerated provided the
contents and ratios of alumina (Al03), sodium oxide

(Nag0), potassium oxide \Kp0), and calcium oxide (Ca0)
do not vary.

4

W. A. Mahaffy
11-13-43
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Octeber 28, 1959

To: HeMoDo
From: ' Re.SeMe

WeW. Slade, general engineering department, Owens~Illinois, Qakland, was in today.
O is interested in the possibility of beneficiating the beach sands for container
glass use. At Ione they use both high inensity electrostatic circuits to remove the
2-3% of heavies,and flotation, so they are familiar with the possible problems of
our sands. Slade mentioned thatthey have even considered that an acid leach might
be required to get the irmn down to acceptable limits.

Slade may call on you today. I discussed possible areas, such as the Clatsop Plains
north of Seaside, and helped him with maps and a bit of misc. infoe. He asked if
our depte could help them with this work and he was told that we would do all we
could, that we encouraged investigations of this type etc., but that any decision
as to what and how much work we could do rested with youe.

OI is just about to wrap up a deal with Oregon Portland Cement for some specially
sized limestone from the old MK guarry at Durkee. It seems that OI had almost come
to terms with MK when OPC took overs




My, R, Lindell, Chief Engineer
Penberthy Instrument Company, Inc.

Dear Mr. Lindell: .

Thank you for your letter of September 29, inguiring about sources of
silica sand in Oregon.

There are two major sources of high grade quartz in the State:

\’I}Brhtol Silica Company Average anmalysis: 98.7 £ 5i0p
F. I. Bristol 0.27 Al203
Pe0. Box-4297 <<o0 0.089 P20s

Rogue River, Oregon 7 /53 7

Quarry located in seec. 30,
T« 36 8., R, 3 W,

Jackson County

2. Quartz Mountain deposit Average analysis: 98.7 £ 5i0p
Ge. D. Rannells 0027 Alaos
Route 2, Bax 204 0.008 P20s
Aurora, Oregon

4
Quarry located in sec. 2,
T. us..a.lno

Douglas County

In addition to these twe properties there are large quahtities of beach
sands along the Oregon coast which could be beneficiated to produce a

98%+ silica sand.
Sincerely yours,

RSMilk
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I. Grzin Size

GENERAL SPECIFICATIONS FOR MAJOR
RAVW MATERIALS FOR MANUFACTURING
FLINT GLASS

The grain size of send, soda ash, and limestone should match as closely

as possible on all screens. In general these materials should all be finer
than 20 mesh and essentially coerser than 100 mesh (U. S. Stendard Series
Screens), with the distribution on the intermediate screens approximately

as follows:

Plus 30 mesh 1%
- 4 = 5%
" 50 ¢ 25 %
L] 60 = 30 %
" 8o n 25 %
= 100 ¥ 9%
Minus 100 " 5%

Some tolerance can be allowed in the finer sizes; however, the minus 100 mesh
fraction should not exceed 20%.

II. Chemical Composition

A. Send

1. Iron Oxide (F6203) not over 0.04%

2. Titanium Oxide (TiOp) not over 0.03%

3. Material should be essentially silica, although some
feldspathic material can be tolerated provided the con-
tents and ratios of alumina (41203), sodium oxide (Nag0),
potassium oxide (X,0), and calcium oxide (Ca0) do not vary.

Be ©Soda Ash
4

1. Iron Oxide not over 0.02%

2. Sodium Carbonate not less than 99%

3. Sodium Chloride not over 0.5%

4e Up to 5% Sodium Sulfate (NapS0,) or borax (NapB,0n,10H20)
may be substituted for sodium carbonate, provided the
amounts of these constituents is constant.

C. Limestone
1. Iron Oxide not over 0.04%
2. Essentially calcium carbonate (CaC0O3) with combined total

of calcium oxide (Ca0) and magnesium oxide (Mg0) not less
e Ma\r\n“‘(

1= Y =4D
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Form 6-1274-A UNITED STATES 0.M.B.No. 1032-0038.

disclosed to Federal defense agencie:
or to the Congress upon officizl requ
for aporopriate purposes. Unless obje

'nd. (5-88) DEPARTMENT OF THE INTERIOR Approval Expires: 4/30/91
BUREAU OF MINES INDIVIDUAL COMPANY
WASHINGTON, D.C. 20241 DATA-PROPRIETARY
Unless authorization is granted in the
- section sgbove the signature, the date
furnished in this report will be treate
GO0S lNDUSTRlAL SAND AND GRAVEL in confidence by the Depertment of
SOLD OR USED 7 the Interior, except that they may be

.

91 ANNUAL REPORT 1990 ion is made in writing to the Bureau
. f Mines, the information furnished

G09 35 41 A n this report will be disclosed to th
espondent’'s State Geologice! Survey

QUARTZ MOUNTAIN SILICA or similar State agency).

INDUSTRIAL SAND AND GRAVEL EACSIMI

ATTN: MR. GERALD RANNELLS el

16870 SOUTHWEST MATADOR 0661

KING CITY OR 97224

(Please correct if name or address has changed.)

Public reporting burden for this collection of information i1s estimated to average 1 HOUR per response, including the time for reviewing instructions,

searching dats sources, gathering and maintzining the datz needed, and completing and reviewing the collection of information. Send comments regarding
this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden to. Bureau of Mines, Office of
Statistical Standards, Washington D.C. 20241, end Office of Intormation and Regulatory Atfairs, Ottice of Management and Budget, Washington D.C. 2050

Please provide the foliowing information and return this form in the enclosed envelope. A separate report should be completed for
each single operation active during any part of the calendar year. A single operation consists of one extraction area, or several
extraction areas that are adjacent to each other within & county. Boulders and/or cobbles trom the mining of sand and gravel that
were crushed, and sized should be reported zs sand and gravel, not crushed stone. Estimate when exact figures are not avalable.
If you do not have production to report, please complete items 1 and 2, sign anc return this form.

“Collecticn of non-fuel minerais information i1s authorized by Public Law 96-472 and the Defense Production Act. This information
1s used to support executive policy decisions pertaining to emergency preparedness and defense and analyses for minerals legisiatior
and industrial trends. The Bureau relies on your voluntary and timely response to assure that its information is complete and accurate

NOTE: Federal, State or local agencies that operated z pit, @ pit and plant for processed material, or dredge, with theirr own crew
and/or equipment, should also compiete this form. Give market value of material produced, including royalties.

1. Name and location of operation 7’ /(4}/1 X7
Name of operation £ /4 v [Z M’? /» Nearest town [T 2<¢ [y ¢ — O
7 P b / 9 C 5 e
State /S Vi {j / ,'7 County D!{ Icr/_.. < Section L Township j-. / 9 Range J =

If operating company is a subsidiary, please name controlling company

Please indicate number of pits or extraction areas covered in this report (/) Ne )

2. Status during year

X1 (1) Active From &/ /// &9 To /2 /7 §7 1 (2) Shipping from stockpile only

7 ’ _
X1 (3) Idle entire year / 90 1 (4) Went out of business - Date 7/ GG =+ VS 7/-r?7 p[.c»uj 2 j’p&t
If ownership changed during year, give date of ckange _ )4 .7 .y "~ [] (5) Purchased [ (6) Sold

Name and address of other party to or from whom transferred

3. Mining method (Check one or more) ] (1) Open pit [ (2) Underground mine ] (3) Dredge
4. Type of Processing Plant: [](1) Stationery  [X] (2) Portable ] (3) Both [J (4) None
Rated ;Sﬁaéif\; of processing blanf . = R tons/hour. ‘ FOR BUREAU USE
Number of days processing plant operated during year /‘——;/l u(_-’:, days. l ] I l l ’
3 = -
5. If production is reported in cubic yards, indicate Pounds per cubic :ard: ‘grﬁéﬁ% r7 /Q?')gra/velj‘ et /(’/h.ﬂ;k/—

6. Did your operation produce any CONSTRUCTION SAND AND GRAVEL such as concrete aggregate, road material, etc.

1) Yes m(2) No

OVER




7. Use, quantity, and value of industrial sand sold or used

2 ’ Quantity f
L();e | Gowe | (Sho:;)tons OER Cubic‘srards) ; (f.o.b. \p/lzr:::e or p
Glass making n {
COMUBINETS e e e et e { 601 ¢ i i$
Flat (Blate and windoWl . e | 602 | : !
SO CIAIY e .[.603 | i | i
Fiberglass (unground) ) . | 604 : | !
Fiberglass (ground) ... R — ... . 605! | ?
Foundry f i i i
MOIAING BNE COT@ .o oo 610 ! ! f
Molding and core facings (Qround) ... 611 | | i
Refractory (silica brick, ramming mixtures, and furnace linings). 612 | |
Metallurgical : (I
SIICON CArDIBE oo 620 | . | 9
Flux for metal smelting . { )4(,1,{,:/ i 621 I LG0T Ll LR, P00 %1 /J[/ ¢ 7 if
Abrasives ’ f
Blasting ... i 630 | | |
Scouring cleansers (Qrouna) ... s v DS Sl 631 | L
Sawing and sandinG ...l R | 632 l 5
Chemicals (gr. & ungr.) | ' i
Sodium_silicate, silicon tetrachloride silicones, activated silica gel! 640 ! |
Fillers (ground) | !
Rubber, paints, putty, wood filler, epoxy, enamel, glazes, : |
porcelain, polyester resin, acid-proof cements, etc. . | 650 |
Ceramic (ground) : 1
Pottery, bricks, earthenware, tile, whiteware, sanitaryware ' ... ‘' 660 !
Filtration . B ... 1 B70 E | :
Traction (engine) . SR I - I l i
€08l WASRING . oo e L BT 2 | |
Roofing granules and FUIErS. k... ..o .| 673 | ! !
Hydraulic fracturing (oil and Gas) ... R | 674 .
Sihca flour I 680 |
Other (specify) ] :

ToTAL_ ‘eoo | /&P 3G | j3pop | LIE T3

8. Use, quantity, and value of industrial gravel sold or used

Quantity

1 Value
Use ! _ i (Short tons OR Cubic yards) ' (f.c.b. plant or ¢
() . Code (2) (3) | (4)
Metallurgical e
Silicon, ferrosilicon ... e 7411 1943V [2 oo $ LIS 7359
FURPEEION oo oo oo oo e e i 742 1
(T o e R ey s Lo o o s b e e 743
Other (specify)
| H fem -
TOTAL _ e i e 1 TOG | fG 0 3% | £ e | LIS T3
9. Transportatnon of |ndustr|a| sand and gravel to first pomt of sale or use, by method
| Quantity Approximate distz
i = in miles to princ
Method of transportation | {Short tons OR Cubic yards) site of sale or
(1) | Code (2) (3) (4)
f ------------- - e ——— | ey Jgusy | /¥oon 170 30
B A RIS =< EURPRRE - Y l -
NWVIBEEIWEY . oo coeovcsmsomssms i fesesssha s e yiR S it 5 e e o e ST 813 !
Other transportation (specify) 814
Not transported (used or sold at extraction site).. ... .| 815
TOTAL (should equal codes in Sections 7 & 8: lines 688 + 788) 1 818

PUBLICATIONS: -Annual statistical information for sand and gravei is pubiished in two forms: (1) Commodity reports and {2} State
reports covering a!! mineral commodities in a State. |f you desire & copy of one or both of these reports,

please check the appropriate box. (1) Commodity 1 (2) State @(3) Both
Nam=s cf person to be contacted ITel. areaz = No. | Ext.
regerding this repor: /Z' 2V i Id - /? ¢ M Ie //5 | _code  H .S LS 0‘/2.,
Acdress City ;° State 5
(No. & Street) /C ¥ 7 [’44.. W 771///r/l) ﬁ’ 1 € Lol Vot ("/ ¢ } 9’ 7 R M
May tabulations be published whlch could indirectly reveal the datz reportéé above?’
Value data (1) Yes X (2) No Otner (inciuding quantity) data xJ (1) Yes [1(2) No

s.gnamreﬂ M,(/,,J/@ RM,/Z/ iTiﬂe Fotone s e

et 7 /4
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L. W. SANDSTROM Consulting Fee, SiC Plant Design and Const.

Charges for last client were $100/hour ($800/day), plus ex-
penses such as travel to and from Spain for wife and I,
house, housekeeper-cook, car & gas, and two weeks vacation
during and after consulting period. Because I have a "vest-
ed" interest in this venture, I am willing to donate this in-
itial report, and do further consulting for half the normal
charge.

I propose a guarantee of 60 working days with a retainer of
$10,000 (ten thousand dollars).

During this period, I will submit weekly reports of time and
expense along with progress reports. These will be in add-
ition to more formal reports (budget, construction progress,
etc.)

Toward the end of the 60 days (which could span several
months), and prior to start of actual construction, I sug-
gest that a letter of intent from you and the other invest-
ors, offering me a salary plus some sort of royalty, should
be signed. This might be in the form of a contract as Plant
Manager, Administrative Consultant, or other, for a minimum
tenure. I would expect the royalty agreement to continue
for my wife if I should die.

I have mentioned to you the venture in which I am joint own-
er, with two others, in an Ohio corporation founded for the
purpose of manufacturing a rather exotic product which uses
Acheson furnaces identical with the ones in this proposed
facility. At some atime in the future I would like to
explain this venture to you.

As you undoubtedly know, after a retiree earns $9720 C(or
$400 as a consultant), he must return $] for every $3 that
he earns, back to Soc. Security. Soon after that, the IRS
begins to take its share. Of the $24,000 I propose above
for consulting, my net would be approx. $17,000, or $28/ hr.
I thought I should add this comment just in case you were
wincing at the increased cost/ton attributable to me!

i

Al
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MANUFACTURING COSTS -~ CRUDE SILICON CARBIDE & GRAIN

Raw Materials:

Petroleum Coke - “Green Delaved", 2% Sulfur, 5% Moisture,
0.5% Ash, 85% Min. Fixed Carbon. Anthracite coal has been
used as a carbon source, but high ash content is detrimental
to both productivity and quality. As with most materials and
methods, technology often improves to the extent that items
such as this become more acceptable; therefore coal might be
retested at a later date. The economics of this study should
not be predicated upon its use, however.

Coke, FOB L.A. Area $42/ST
Transp. to S. Oregon 12~
54/ST

Silica - Residual moisture after washing is desirable, to
reduce dusting. 98.5% Min. Si0, , 0.5% Max. Al,0; ,0.25% Max.
Fey04, 0.15% Max. CaO, are important specs. LOI, TiO,, and
trace elements are not critical in most applications (abras-

ives and refractories). Crushing to %"& Finer is satisfactory
unless redicing further to %" & Finer would improve quality
by exposing more surface to washing. In quartzite, impurities

exist primarily as interlamelar cementing material, but also
can be present as interstitial (interatomic) which obviously
does not respond to washing. Another method of improving marg-
inal quartzite is to screen out minus 80 or even minus 60 mesh,
especially if there ic a market for this finer fraction. If
.net, it is still a good practise for improving not only the
chemistry of the silica, but the mix porosity. Better poros-
ity translates to lecs dependence upon sawdust or other agents.
One ot my manufacturing recommendations in any case is to in
clude a pelletizing system to utilize not only silica fines,
but cocke and dust collector fines. These pelliects are used in
furnace mixes on a spasmodic basis without jeopardizing long
production campaigns, or they can be sold as metallurgical
additives.

Washed Si0 FOB (site) $30/ST

Porosity Agent (Sawdust) - Fine sawdust from furniture and

other similar mills can be used, but the optimum is run-of-mill
from sawmills, approx. 4 mesh & Finer Softwood is also
preferred to harwood. Wet sawdust can contain large amounts

of water which constitutes a problem in weighing, since it




isis, used as a "space occupier” in the mix. “There are a num-
berfadhesive'porosity inducers (lignin sulphonate has been
used extensively), and I have tested more than 50 others,
some of which were promising. Wheat and oat straw are two,
but also are difficult to mix uniformly. In combination

with an adhesive, these might solve both the field burning
problem in the Willamette Valley and our sourcing problen.

Run-of-Mill Fir SD, 4 Mesh & F $30/ Unit or $15/ST
Energy - BPA sales to PUD’s, etc., similar to industrial
contracts. 18.4 mil/KWH Sept. thru Mar., 14.4 mil/KWH April

thru Aug. with average of 22.6 mil/KWH. Demand $3.46.
Because of smaller generating plants and/or longer transmission
distance, southern Oregon power company would probably place
greater contraints upon unbalanced power loads and on power
factor than near the Bonneville complex. This might mandate
that we rectify to DC or install capacitors. Present day
rectification equipment is much improved, and DC not only
solves power factor problems but is a more efficient way to
apply energy to the SiC furnaces. This item needs thorough
study with electrical engineers early in the planning stages
of the facility.

Energy $0.0226/KWH

Manpower - For 10,000 TRPY plant, the numbers are much like a
Ferrosilicon operation. If payroll and other office proced-
ures could be handled outside {(or contracted as with First
Aid and Medical), the only .other addition would be one admin-
istrator and perhaps, a chemist.

Local Hourly Wage $8/hour
Salaried (three) $15-20/H
Admin. Consultant (See below)

4
Maintenance, Shipping, and Other Supplies - Replacement elec-
trodes, concrete heads, copper buswork, electrode and ceramic
pastes, firebrick, pallets, bags, Payloader and forklift
etc., repair parts, clay spades (for trimming), crusher parts.
Electrodes and heads would not be needed for the first 12 to
18 months ($2000 per set). This is a real ballpark figure
without doing a lot of research.

Supplies $125,000/ year




MANUFACTURING COSTS' - CRUDE

,”

Basis: 9650 Tons Saleable SiC

Raw Materials:
Silica - 15,150 ST @ $30C
Coke - 10,615 ST @ $54
Sawdust - 4300 ST @ %15
Energy 77,330,000 KwWwH @ $0.0226
Labor - 38 hourly @ $8

Salary - 3 @ $30,000

Supplies

Cost/Ton

Manager Salary not included.

Production of 9650 is conservative.

SIC & GRAIN (CONT.)

$ 454,500
573,000
64,500
$1,746,000
2,663,000
90,000

125,000
§5,716,000

$592

Total

An increased amount to

10,200 within a few months after startup should be attainable.

This would reduce Cost/Ton to approx.

$575.
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EST. CONSTRUCTION COST FOR SIC CRUDE AND GRAIN PLANT

This estimate is for a 9000 KW plant consisting of 3 units of
5 furnaces each, plus a modified grain producing facility.
Includes a fines pelletizing systen.

Major Items:

Land - 5 to 7 acres (not included in cost est.)

Rail siding with track hoppers and in and out sidings. (Discuss
rail vs. truck service). (not included in cost est.)

Switch Yard - Line voltage down to 12,800 V or similar.

Control Room or House - with metering, tap-changer switching,
rectification or power factor banks.

3 X 3000 KW Oil Cooled XF’'s and on-load auto tap-changers (
minimum 36 positions) circuit breakers

600 foot long furnace bldg. (monitor) with 2 bridge cranes.

Dust Collection - manifolded rolling hoods or on monitor.

15 furnaces, 30 heads, (plus 2 spares), 60 electrodes (plus
4 spares), 150 refractory lined side frames (10 spares),

Copper or Aluminum buswork with switches.

Raw Material and Mix Bldg or Area, with storage bins and surge
‘bins, for coke, qtz., sawdust, revert materials.

Weigh Belt or Metering for 5 "ingredients", with mixing, and
distribution to furnaces.

lLoading Hoppers for Mix and (Graphite core material.

Trimming Area.

Finished Product Processing and Shipping bldg. Includes prim-
ary crusher, canary and/or cyclone, and roll crushers, 2,3,
and 8 deck sifters w/ screens.

Maintenance Shop and Supply Room

Office and Laboratory.

Wt




-
SIC PLANT CONSTRUCTION COST - CONT.

Several unit operations can be consolidated into the furnace
monitor structure if this is a green-field project.

Particulate (dust) control may run 10 to 20% of construction
cost, especially if odor control is imposed (iron sponge,
misting wet collection, hydroxide absorption, etc.)

Total Est. Const. Cost excl. Land and Rail $11,000,000

s 1
| A
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RESWME LAWRENCE W. SANDSTROM
3127 S.W. Upper Drive
Lake Oswego, Oregon 97035 USA
Telephone (503) 636 081}
Telex 277331 SMA UR
FAX (503) 641 1629

OBJECTIVE

Management of industrial manufacturing for small-to-medium sized com-
pany, or division of large company. Consultation with same, with em-
phasis on productivity, process and product quality control, and appli-
cation of new products. Sales engineering and market development are
possible areas of interest.

SUMMARY

Broad background in manufacturing, both domestic and international, in
cluding management of research and development, product quality and
process quality control, materials sourcing, expansion and greenfield
(new plant) planning, experimental design, manpower planning, employee
training, labor relations. Special skills in quality assurance and
control, from incoming raw-material acceptance specifications to out-
going certification (including government contracts).

EMPLOYMENT HISTORY

SOHIO - ENGINEERED MATERIALS COMPANY (ELECTRO MINERALS) 130MM Sales
1980 - 1983 early retirement. MANAGER, PROCESS ENGINEERING, Niagara
Falls New York.

KENNECOTT - CARBORUNDUM DIVISION

1975 - 1980 PRINCIPAL ENGINEER, Niagara Falls, New York

CARBORUNDUM COMPANY

1968 - 1975 SENIOR ENGINEER, PRINCIPAL ENGINEER, Niagara Falls N.Y.
1965 - 1968 MANAGER, PROCESS AND PRODUCT CONTROL, Vancouver, WN

1949 - 1965 PROCESS & PRODUCT ENGINEER, SENIOR CHEMIST, Vancouver, WN

ACHIEVEMENT HIGHLIGHTS

Management and Engineering

* Consulted, initiated, managed capital projects for pollution
control, equipment and facilities replacement, expansion of fa-
cilities - 5K to 10MM - interfacing with all functions (from
market development to legal), including presentations to corp-
orate executive board.




Lawrence W. Sandstrom Page 2
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Headed up R&D Task Force which successfully retro-fitted pollu-
tion control devices to our major manufacturing plant, thus en-
abling the company to comply with EPA regulations and continue
operating, This project included hiring of. outside consultants
elaborate test programs, design (many of my ideas were incorpor-
ated), installation, and start-up.

Initiated and chaired three international company-wide seminars
covering a broad spectrum of manufacturing, research, health

and safety, and process methods. These seminaars led to signif-
icant improvements in interchange of ideas, leading to new bus-
iness, cost savings and avoidance. (In excess of $125,000/year
for one participating plant alone).

As in-house expert, was sent to plants in Brazil, Mexico, and
Norway for consulting and problem solving.

Quality Control and Assurance

Complete responsibility for specifications involved in Purchase,
Manufacturing, Testing, and Product Sales (Data Sheets). This
involved testing, writing, approval, and compliance. Divison
responsibilities for quality of incoming raw materials and out-
going products for six plants. Customer complaints and service
were a part of this activity.

Direct supervision of seven inspection, testing, and physical
test research laboratories. Lab employees were labor union.

Operated small "company within the company” which manufactured
and sold test materials, apparatus, and machines for all other
compnanies in the same business. In six month, turned this
unit into a profit center from a losing business. (-$10,000 to
+$30,000 annual)

Ceneral

Authored, edited, and published 24 chapter 370 page Operating
Manual for world-wide circulation, resulting in greatly reduced
training time for new process engineers and supervisors.

Planned, developed, administrated several department budgets.
Managed business plans (MBO). Familiar with performance apprais-
als, matrix analysis, and various scheduling and decision mak-
ing techniques.

Personal
Oregon State University - Chemical Engineering 1946 - 1949
Gandidate for BPS Empire State College (div. of BNY)
Continuing Education - +350 credit hours of college level study

including 40+ hours of post graduate credit.
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1883

1984

1987

1988

Patents held and/or applied for - eighé

Memberships and Affiliations -

President - Management Assoc. Corporate Board 1974 - 75
Company Chairman - United Fund 1975, (successful campaign)
Vice President of Chapter ASQC (American Society for Qual-
ity Control) Senior Member.

Active participant and leader in church, school board com-
mittees, art society (president), skiing club (president).

Hobbies

1986

1987

Mountain climbing (guide and instructor), bicycle touring,
photography, oil painting, skiing, writing.

RESUME UPDATE

Associate with R.L. JENSEN & ASSOCIATES, Portland, Oregon
consulting engineers, as Manager of Process Engineering.
Inactive at the present time.

CONSULTANT with foreign manufacturing company, involving
a broad scope, from materials handling, operating methods,
to analytical procedures and manpower recommendations.

Present Associated with NAVARRO, S.A. as MARKETING MANAGER for

USA and Canada.

Present VICE PRESIDENT, OPERATIONS-of WHISKERS, INC., Member,

Board of Directors WHISKERS TECHNOLOGY, INC. Hudson,
Ohio.
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