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The Research Foundation's geologist spent two days in the
Associated Enterprises' Las Vegas office studying the information
contained in their files. He then spent approximately two and
one-half days on the property making an inspection for purposes
of estimating tonnages of material, amount of overburden,
sampling, and interpreting the general geology of the area. He
was accompanied on the property by Mr. C. Neil Vogel, a
representative of Associated Enterprises, who acted as'guide.
ile also spent some time with Dr. George Roseveare, of the
University of Arizona in Tueson, who is currently conducting a
research program on Arizona diatomaceous earth. Consultation
was also made with Dr. George G. Olson who had'previously
compiled reports on diatomaceous earth for the Arizona Develop-

ment Board of Phoenix.
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CONCLUSIONS AND RECOMMENDAT IONS

Consistent with the purpose and scope of the project, the
Rescarch Foundation makes the following conclusions and
recommendations:

1. There is at least one million tons of diatomaceous
earth that can be mined with little or no stripping. At least
another one million tons can be mined with stripping up to 3
feet depth.

2. Diatomaceous earth can be mined from the first category
of material at a rate of approximately 28,000 tons per year at a
cost of $0.89 per short ton. This cost includes ownership and:
operating costs but excludes property acquisition costs. If &
Associated Enterprises leases rather than buys the property and
pays a royalty of 50 cents per ton, the total cost of feed to ’
the mill will be $1.39 at the 28,000 ton per year rate of &
production. The breakdown of costs can be found in the Mining
Equipmént and Methods section of this report.

3. The estimated cost of milling 28,000 tons per year is
$20.02 per short ton if the Alpine-Lukens flow sheet furnished
by Associated Enterprises is followed. A breakdown of these
costs is given in the Estimate of Précessing Costs section of
this repont,

4 Lpad

fhe marketability of the products made by the Alpine-

Lukens f£low sheet included in this report is unknown at the

ime of this report.
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5. Before making heavy expenditures for construction and
operation, Associated Enterprises should undertake a program tg
produce sample quantities of the various products for evaluation
by potential customers. These products should be made from

representative material obtained from the deposit.
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LOCATION AND EXTENT OF PROPERTY

The property is located on the cast side of the San Pedro
River in the Old Hat mining district, Pinal County, Arizona,

and consists of: all of Sec. 13, T.9S., R.17E. except that the
Nj of the NW} of that Sec. is excluded; the NE} and the N} of
the NW; of Sec. 24, T.9S., R.17E; all of Sec. pit SR < SR 5 e
a1l 6f Sep . 19 T.9S., R;18E; the N3 of Sec. 30, T.9S., R,18E;
the SW; of Sec.; 17, T.98., R.18E; the Wi of Sec. 20, Tas.
R.18E; the NW; of Seec. 29, T.9S., R,18E; the N} of the SW} of
Sec. 29, T.98., R.18E.  All of these locations are 'to the Gila
and Salt River Base Line and Meridian.
The arca embraced by the above description totals 3,120
acres. An additional 40 acres located in the NE} of the SE}
of ' Sec:i 24., 3 7:98 1 "RULTE | may dtifsscciated Enterprises option
e included with the above descrilied property because of its

¢lose property control relationship.

Accessability and Utilities

The property i$ situated eight miles.southeast of
Mammoth, Arizona, and may be reached by a combination of one
mile of asphalt paQed road and 7.1 miles of graded county
road. Access to the property may also be‘éained by a graded
county road leading east out of San Manuel, Arizona; for a

istance of 5.5 miles. This latter route necessitates fording

San Petro River which, during flood time, would be
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impassible. However, it is anticipated that this road could
serve the property for at least 9 months out of the year.
Railroad service connecting with the Southern Pacific
Railroad is available at the San Manuel Smelter a distance of
approximately 5 milés from the property and if need be an eight

mile spur could be constructed to the property from Mammoth,

«i
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Arizona. This would necessitate idging the San Pedro River.

Electric power is available from the Arizona Public Service
Company's lines which cross the property carrying W2 000 volts.
Costs of electric power for the area would approximate $600.00
per month for the first 500 kilowatts with additional power
being $1.02 per kilowatt. The energy charge would be approxi-
mately 1.18 cents per kilowatt hour for the first 400 kilowatt
hours per kilowatt per month. Additional energy would cost

0.

<5}

3 cents per kilowatt hour.

Gas is available from the El Paso Natural Gas Company's
line located directly across the San Pedro River at a distance
of approximately 5 miles from the property. This line carries
gas at a pressure of 25 pounds per square inch. The cost for
gas would be approximately 43.7 cents per thousand cubic feet
for the first 2,500 therms (one therm = 100,000 Btu) and 41.7
cents per mci over 2,500 therms per month.

A currently operating water well in the SE} of Sec. 24,

T.9S8., R.18E (within % mile of the property) delivers artesian.

e

water to the surface at a rate of 390 gallons per minute from an -

acquifer 680 feet below the surface with the well being collared at an
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elecvation of 2550 feet above sea level. Geological indications

are favorable for developing a similar well on the property in

the SW% of the NW% of Sec. 30, T.98., R.18E. An exploration

(:) drill hole located in the W3 of the SW} of Sec. 19, T.9S., R.18E.,
bottomed at a depth\of-290 feet and cased to a depth of 225 feet
has a static water level at 80 feet below the surface. This hole
was collared at an elevation of 2,600 feet above sea level.
Although no flow rate is known for this well, this information

does indicate that modest amounts of water are available on the

property at relatively shallow depths.

(N
e
o
(@]

‘n
0
T
(o]

(e}
e
o]
-
Z
z
m
0
b
m

ROESS BATRECHH FIO M N D ALT 1LOIN



GEOLOGY | f

Jedrock in the area consists chiefly of lacustrine deposits

=4

cf diatomaceous earth, mudstone, volcanic ash and chert of

e or Pleistocene Age. The total stratigraphic thickness
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of these deposits, as indicated from drill hole data and surface
outcrops, approximates 1,200 fcet., The apparent strike of

the beds is N30OW and they dip gently (up to 6°930') to the
northeast. The mudstone deposits are found predominantly at

the middle of the stratigraphic section and generally occur as
thick lenses. The chert is found as lenses within the
diatomaceous earth bu£ generally near its contact with overlying
and underlying beds of mudstone or volcanic ash. These lenses
of chert range in diameter from a few inches to 50 feet or

more but generally are from 20 to 30 feet in diameter and 1 to 2
feet in thickness. The volcanic ash has been deposited in
relatively thin continuous beds which range in thickness from a
few inéhes to a few feet. The diatomaceous earth is found in
fairly continuous beds which range in thickness from a few i
inches up to 100 feet. 1In some areas the diatomaceous beds
consist of alternate layers of pure white puiverulent material
which is soft to the touch and layers of a. more arenaceous
material which is more abrasive. These layers may vary in
thickness from a few inches to approximately 50 feet. The more
arenaceous material is generally found in the lower portions of

dlatomaceous earth beds. The area is in most places covered
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with a blanket of detrital material which generally does not
exceed 30 feet in thickness.

The diatomaceous earth deposits are terminated near the
southwest border of the property by a fault scarp which trends
northwesterly. Several artesian wells some of which produce
hot water exist along this fault. The channel of the San
Pedro River is controlled by the scarp. Apparently the block
of ground to the north of the fault was upthrown gradually and
tilted to the northeast thereby permitting existing stream
flowing in a southwesterly direction to erode at a pace at least
equal to the uplift, This interpretation is further borne out
by the existence of hanging valleys which trend in a southwesterly
direction.

For a typical cross section of the deposits, see Figure 1.

Exposure and Areal Distribution

The best exposures of rock are in the canyon walls of the
southwést trending streams. In these canyons the beds of
diatomaceous earth and volcanic ash and the lenses of chert and
mudstone may easily be seen. At the surface the bedrock is for
the most part concealed by detrital material. The exposures
as seen on the canyon walls indicate fhat the combining factors
of differential erosion, regional dip of the strata and the
lenticularity of the mudstone deposits has resulted in a sporadic |

distribution of a large number of diatomaceous earth beds which

wouid, in part, be exposed at the surface if it were not for
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the existence of a thin mantle of detrital material.

With the removal of from 0 to 30 feet of unconsolidated
detrital overburdén, a total volumec of diatomaceous earth
cquivalent to a block having an areal extent of at least onec
square mile and a minimum thickness of 50 feet could be exposed.
This quantity should be comnsidered as a modest appraisal and was
arrived at in the following manner:

The total area covered by the claims which contain

diatomaceous earth exceeds 3 square miles. Some of

the diatomaceous earth which formerly existed in this

area has been lost by erosion and some of the existing

diatomaceous earth should be excluded from consideration
because of an excessive amount of overburden. However,
visual inspection of the entire area indicates that

at least one third of the 3 square miles has not been

adversely affected by erosion or the accumulation of

overburden‘in excess of 30 feet. 1In regard to
thickness, it is felt that 50 feet is a conservative
figure to use. Exposures created by erosion indicate
that the thickness of the diatomaceous earth beds are
less than 50 feet in some places. This, however,

would be more than offset by the ma;y places where

thicknesses approaching 100 feet exist.
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ORE RESERVE TONNAGE COMPUTATIONS E

! In order to arrive at a realistic figure for the minimum
i tonnage of diatomaceous earth contained on the property, it was ;
| necessary to determine the density of a representative sample of
the material. This was done in the following manner: A solid :
' plece of diatomaceous earth taken from the NE} of the NE} of i
| Sec. 24, T.9S., R.17E. which by visual inspection appeared to :
| be representative of a bed of diatomaceous earth atvleast 50 feet
thick was reduced in size by grinding to form a rectangular blocké
~ which measured 3.341 cm x 3.562 cm x 3.250 cm, thereby giving a
volume of 38.68 cms; This block was then dried to a constant
weight of 28.92 g. Now, i

28.92 g

P 3 "~ 0.747 g cmS - density
38, cm

To obtain density in 1bs ft3
0.747 x 62.43 = 46.63 1lbs ft3

Although this density figure is somewhat less and more
conservative than that reported by Blake (1903), whose determina-
tions indicate that the material should average 54.35 lbs per cu ft,
it is‘felt that it is éompatible with ' Blakes inasmuch as it is

- made on a dry sample basis; his sample may have contained moisture.

Therefore, if we take the mlnimum attainable quantity of
one square mile of diatomaceous carth beds having a thickness of
50 feet we have a total of 32,000,000 tons. This figure should

not be construed to be an estimate of the total tonnage of

COLORADO SCHOOL OF MIMES RESEARCH FOUNDATION
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diatomacecous earth oh the property but rather it should be
considered as an estimate of readily mined material which could
be made available by the removal of a maximum of 30 feet of
loose unconéolidated overburden. At least 1,000,000 tons of
diatomaceous earth is estimated to be recadily mined without the
removal of any overburden. Actually the total tonnage for the
deposit would be far in excess of this figure. ‘

For a map depicting the relationship of'overburden to

diatomaceous earth, see Figure 2.
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FIGURE 2

GENERALIZED SURFICIAL GEOLOGY OF ASSOCIATED
ENTERPRISES DIATOMACEOUS EARTH PROPERTY
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QUALITY OF THE RAW MATERIAL AND THE ANTICIPATED PRODUCT

A review of the information contained in the files of
Associated Enterprises Corporation indicates that they have

seriously attempted to arrive at a fair appraisal of the quality

of the diatomaceous earth contained on this property. The
complete files of Associated Enterpriées were made available 5-
to the Research Foundation. Copies of those items which are con-
sidered to be most pertinent are included in the appendix of
this report for reference.

The quality of any mineral commodity is determingd by the
specific end use requirements. If diatomaceous earth material
is to be considered for use as a filter aid or as a filler in

a fine, white bond paper the specifications for that material

" would be considerably more exacting than they would be if the %

material were being considered for use as a building construétioni

material constituent or as a filler in kraft paper. Those

characteristics required for a high quality filter aid material

may be of little importance or they may actually be detrimental é ,J

if the material is considered for another use such as a pozzolan i i}

for portland cement concrete structures. ‘
It is noted from a comparison of the required specifications%

of pozzolan for the Glen Canyon Dam (PS-5012 page 14) issued

by the Bureau of Reclamation and the results of tesging of

diatomaceous earth from this deposit as reported in Walter H.

Prices letter to John S. McNabb referenced D-294 that the



L

portland cement concrete made with diatomaceous earth from the
White Cliffs deposit failed to meet the requirements of compres-
sive strength.

As it is not known exactly what products Associated Enter-
prises anticipates marketing and since it was not within the
scope of this project to determine what the potential of'the
market is, it is ndt possible, nor would it be fair to judge the
deposit by such qualifying terms as high, medium, or low grade..

Mr. W. B. Pratt of Associated Enterprises has indicated
that, at the present time, they are not interested in producing
material which would meet the specifications of a filter aid or
other end products which must meet rigid specifications. He is

interested rather in creating a number of products which could

be utilized by certain elements of the construction, agriculturali

and manufacturing industries which would not require critical

quality control measures or highly specialized milling procedures;

Mr. Pratt anticipates the production of these materials in the
order of 28,000 tons per year.
After production of these relatively crude products is
well underway, Associated Enterprises anticipates that they will
be able to modify their mining and milling operations to produce
specialty products such as various grades of filter aid material.
Due to lack of information it has not been possible to
determine if diatomaceous earth products of filter aid quality

can or cannot be refined from the raw material of this deposit.

1
]

|
i
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Characteristics of the Raw Material

Five grab samples of diatomaceous earth were collected
from various locations on the property. In the selection of
these samples care was taken to get material which, by visual
inspection, was fairly representative of a large portion of the
deposit. However, it must be emphasized that for a complete
appraisal of the deposit a systematic channel sampling and
drilling program would be required. Laboratory examination of
these samples indicates that they are composed of diatomaceous
earth having the following characteristics:

Physical Properties of Crude Material

Color - Off white on fresh surface, off white to
yellowish gray on weathered surface.
Fracture - conchoidal or irregular
Apparent density (dried to constant weight at 110°C)
46.67 1bs per ft3
Absorption (water) 84.4% of its own dry weight.
Texture - fine grained, chalklike, generally soft
and friable but contains some hard abrasive
grains palpable to the touch.
Solubility - insoluble in acids .(except hydrofluoric)

Appearance of Diatoms Under Microscope

Shape - pods, needles, spheres, in descending order
of percentage. T
Size -.pods average 15 x 4 x 4 microns; spheres average

110 microns; needles average 150 x 4 x 4 microns.

— — o e
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Percentage of Total Volume - from 20 to 30 perceﬁt by

-volume of the material appeared to be composed

of diatoms. This percentage is made up primarily
of the pod shapéd diatom. Only a minor fraction

is made ﬁp of spherical shaped diatoms.

Analysis
Moisture in material, dried at 110°C, 14.1% by weight

Chemical analysis of dry material is as follows:

Percent

Silica (810y) ~ 89.50
Alumina (A1503) 2.99
Ferric Oxide (Fe,05) 0.64
Calcium Oxide (CaO) 1.22

- Magnesium Oxide (MgO) 0.51
Sodium Oxide (NaZO) 0.48
Potassium Oxide (K,0) 0.44
Undeteimined 4.22
100;00

The particular sample on which the above chemical determinations:
were made was taken from an adit located in the SW} of the Nw}
of the SW} of Sec. 19, T.9S., R.18E. In cutting the sample a

2% inch auger hole was first d;illed horizontally into the
breast of the adit at a distance of 45 feet from thgﬁportal.

This location was approximately 70 feet from the surface of the
ground above. The sample was then augered from the hole and

immediately placed in a polyethylene sack which was tied at the

COLORADO 7CHOOL 6!‘ MINES RESEARCH FPOUNDATION
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top. The sack and its contents was then placed in a new one

gallon paint pail and the friction type 1id was fitted tightly

into place. These precautions were taken primarily to secure a
sample from which moisture content determination could be made
which would be applicable to the bulk of the mine run material
away from exposed surfaces. It should be noted that this sample
contained relativeiy more moisture than previously reported for
samples taken from this deposit. It is thought that those |

previous samples were probably collected from exposed surfaces

and consequently were partially air‘dried. The moisture content,!

as determined from this analysis indicates that the bank run

_ i
material should be kiln dried before it is fed to the mill. This;

probably will not present any serious problems as it is noted j

frOm‘the chemical aﬁalyses that the alumina content is relativelyi
low indicating that intolerable bonding would probably not be ;
encountered during the drying process.

VCOLOVUO 'SC4HOOL OF MINES RESEARCH FOUNDATION
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. the proposed operation to produce 28,000 tons of mill feed per

MINING EQUIPMENT AND METHODS

The following mining equipment and methods are suggested for !

year.

. Basic Equipment

One crawler type tractor of the Caterpillar D-4 class
equipped with al 3/4 cu yd front end loader bucket having a
width of 80 inches equipped with a ripper employing 3 curved
ghank teeth.

One gasoline powered dump truck having a payload capacity

of 18,000 pounds equipped with a 10 cu yd body.

Procedure

It is anticipated that two men each working a 40 hour week
will be able to operate the tractor loader and the dump truck.
This method is considered possible for this deposit because of
the existenqe of large reserves of raw material attainable with

the removal of little or no overburden. One man will drive the

truck from the mill to the quarry area which would be a distance

of approximately 1/2 mile. The other man will then load the

- truck, by using the tractor loader, with at least 4 ton of

broken diatomaceous earth which would be approximately 9.5 cu yd.

- While the truck driver is making the trip to the mill. the

tractor operator would be employed in stripping, if necessary and

ripping additional diatomaceous earth. By making 23 trips

COLORADO .SC"HOO.L ‘OF MINES RESEARCH FOUNDATION
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MINING COSTS

i Total Investment:

 /ﬁ | One D-4 Caterpillar crawler type tractor with '
(. _ 1 3/4 cu yd, 80-inch bucket and 3 tooth '

i (curved shank) ripper $25,000.00
One dump truck with payload capacity of .

! 18,000 pounds with 10 cu yd body ° ‘ 7,500.00
Total investment _ , $32,500.00

Avergge Useful Life:

| Five years,

Depreciation, Annual:

e ' Straight-line method.

ﬁ% | ‘ $32,500.00 total investment
; 'Cjﬁf 5 years average useful life

= $6,500,00 annual deprec.

i Interest, Taxes, and Insurance:

Computed at 10% of average investment

8t | jfi_i_i_l x 100 = 60% of total investment {

60% x $32,500.00 = $19,500 = average investment !
|
g 10% x $19,500.00 = $1,950.00 = interest, taxes, and insurance

; annual

, Repairs, Maintenance, Supplies:

. |

L ; ' Includes ripper teeth, truck tires, cat tracks
i
1

$32,500,00 total investment x 10% = $3,250.00 repairs,
' i maintenance and supplies
i i _ annual :

; Tractor Fuel and Lube:
‘ $1.00 per hour for 1,000 hours « $1,000 annual

COLORADO SCHOOL OF MINES RESEARCH FOUNDATION
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ESTIMATE OF PROCESSING COSTS

A Preliminary Estimate of the Cost of Drying, Milling
Air Classifying, and Bagging Pinal County, Arizona
Diatomaceous Material

The following preliminary cost estimate is based on drying
‘the subject material, and then treating it in accordance with a
;flow sheet prepared by Alpine—Lukens Corporation for a European
%client in 1958 (Figure 3). The feed tonnage is based on 72
?metric tons per day, or 25,200 metric tons per year for 350
‘operating days. The capital cost has been based principally on
-equipment cost figures estimated by Alpine-Lukens. These costs

§were furnished in 1958 on an f.o.b. factory basis in Germany.

| The Colorado School of Mines Research Foundation has done no

'S . : .
S actual tests or process development work on this material, so

no inference is made as to the quantity, quality, or marketability

of the individual products.
- Capital Cost

Estimated
i ' Delivered Cost
- ‘{Truck hopper for mine-run ore ' : $ 1,600
% 18" x 10' apron feedef with 2 Hp motor _ 4,100
_310" x 16" jaw crusher with 20 Hp motor | 4,300
§14"'x‘50' belt conveyor with 3 Hp motor ' | - 2,000
?sfidiameter x 40' rotary dryer with 15 Hp drive motor,
i ; and 10 Hp fan motor _—— 36,000
;24" X 14" crushing rolls with 20 Hp motor 8,000
gSO' bucket elevator, with 6" buckets and 2 Hp motor -~ 1,600

.i{
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2.75 x 40 x 365 x 2
Maintenance labor 3 7 = $11,472

Maintenance materials 0.03 x $457,000 = 13,710

Total maintenance = $25,182 per year

. Plant Supplies

For such items as gaskets, packings, lubricants, lubricating

- equipment, charts and other recording instrument supplies, sani-

; tary supplies, and all other supplies distinguished from mainten-

ance materials by their characteristic of being required on a

routine basis while a plant is operating. Expense incurred

""; for such items may normally be estimated as an amount equivalent

to about 15% of annual maintenance costs.

$25,182 x 0.15 = $3,777 per year

Utilities

Electric Power

Installed horsepower in the plant is estimated at

. about 160. To allow for electrical losses, and miscellaneous

. uses such as lighting, a ratio of one kw per Hp is used here.

A cost of $0.01 per kwhw is assumed.

160 x 24 x 350 x $0.01 = $13,440 per year'

' Gas for Drying

Assuming 14% moisture in feed, drying to 1% at 50% thermal
efficiency would require 897,27é Btu per wet metric ton. Gas
from Arizona Public Service Company, for under 2,5007660 cu ft
per month, would be $0.437 per 1,000 cu ft. A heating value

of 1,000 Btu per cu‘ft,is assumed. Also, a five-mile gas line

COLORADO ?CH‘OOL OF MINES RESEARCH FOUNDATION
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would have to be laid into the property for which a cost of
$30,000 and a twenty-year write off is assumed.
Gas:

25,200 x 897,272 x $0.437
0.86 x 1,000,000

= $11,490 per year

Pipeline:
$30,000 + 20 = $ 1,500 per year
Total gas cost $12,990 per year

Total utilities = $26,430 per year

' Summary of Direct Operating Costs

Cost per
Year Short Ton of Feed
Labor-operating e e $201,780 . $7.264"
' Supervision 10,000 0.360
- Maintenance | ’ 25,182 - 0.906
Plant supplies : 3,777 0.136
Utilities : 26,430 0.952

Total Direct Costs $267,169 $9.618

Indirect Operating Costs
Payroll Overhead |

To cover company expense incurred through pensions, paid

vacations, group imsurance, disability pay, social security,

- and unemployment taxes. Estimated at 15% of total payroll.
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. Plant Overhead

Cost per Year

i Labor-operating $201,780
! Supervision 10,000
5 Maintenance labor 11,472
| Laboratory labor 6,000
; Overhead labor | 12,600

Totai payroll $241,852

o

$241,852 x 0.15 = $36,278 per year

]Laboratorx._

% | Cost per Year

§ One chemist $6,000

| Laboratory supplies 500
Total laboratory $6,500

B
l

i

Cost per Year

Accountant $ 7,200
Shipping clerk 5,400
Total plant overhead labor 12,600
Office supplies 500
Total plant overhead $13,100

Packaging

et il an e 4 s g
N t=

g According to the flowsheef, all products, totaling the
fhead tonnage, would be bagged. It is realized that the bulk
;densities of the three products indicated would be different,

- but for simplicity in this very preliminary estimate, a bulk

L
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"Fixed Operating Costs

%Depreciation

Based on assumption that plant and equipment, with proper

imaintenance, would last for 20 years.

$457, 000

= $22,850 per yvear
20 $22,850 per y

| Property Taxes

Estimated as one percent of capital cost annually.

$457,000 x 0.01 = $4,570 per year

~Plant Insurance

O
(s

Estimated as 1.25 percent of capital cost annually
$457,000 x 0.0125 = $5,713 per year
ummary of Fixed Operating Costs

l
|
2
|
!
!

:m
g
)

¥

Cost per

_ . Year Short Ton of Feed
Depreciation $22,850 $0.823

Pfoperty taxes , 4,570 ) 0.164
Plant insurance 5,713 0.206
Total Fixed Costs $33,133 $1.193

Summary of Direct, Indirect, and Fixed Operating Costs

Items not included in the following cost summary sre ore

ining and delivery to plant, é&ministration, sales, research,

e

inancing, or shipping costs of products to customers.
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Comments on Flowsheet Submitted by Associated Enterprises For
Processing Diatomaceous Earth

It is noted that the flowsheet form Alpine-Lukens Corporation

- was prepared in comnection with a proposal for a European

. customer in 1958. Therefore, there is no reason to believe that

! the products or tonnages indicated are supposed to be associated

with any potential market outlets developed by the Sponsor.

Assuming that the model of Perplex mill shown in the drawing

would disintegrate 3 Metric tph of the Sponsor's material, and

' that the classifier products would split approximately in the

- ratio experienced in the text made at the University of Arizonmna

|

by Dr. Geo. H, Roseveare, the annual output of "products" from thq

| plant would be about as follows:

metric tons short tons
Milled Mine Run Material 8,400 9,259
"Coarse'" Product 5,600 6,173
Diatomite Product 11,200 12,346
Total = Feed (mill) 25,200 27,778

The above figures are based on working 24 hours per day and 350
days per year.

In the letter from Alpine-Lukens on their grinding tests,
it 1s'étated "The grinding behavior of the material having a

. moisture content of 5.5% can be expected to improve with a lower

water content? Conversely, it would be indicated that the
underground material, at about 14% moisture, would‘5§obab1y
cause trouble in the mill as well as in the air classifier.

General experience in dry climate diatomaceous earth deposits
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APPENDIX

The following is a list of the information submitted by
Mr. W, B. Pratt of Associated Enterprises which is considered
pertinent to this project.

1. Letter from W.H. Gellrich of Alpine American Corporation to
' W. B. Pratt dated July 16, 1963.

2, Letter from W. H. Gellrich of Alpine-Lukens Corporation to

| John McNabb dated November 7, 1958 with "Quotations on Plant

. for Processing Diatomaceous Earth" and schematic interpretation
- of flowsheet by the Research Foundation of a mill designed by

- Alpine dated 5-8-58 and numbered 104-024B.

; 3. Unsigned report of grinding test referenced "Test No. 14121
. and 14121A respectively” to Twin Star Industries dated August

' 18, 1958.

' 4. Letter from John E. Funnell of Southwest Research Institute
| for W, B. Pratt dated June 18, 1956,

BR-r Lefter from W. H. Price of the U.S. Bureau of Reclamation

f to John S. McNabb dated January 24, 1958.

;6. Pozzolan Specifications Par. C-1 through Par. C-4 (pages

: 13, 14, 15, and 16) taken from the queau of Reclamation's

% Invitation for bidANo. DS-5012 pertainihg to Pozzolan for Glen
%Canyon Dam and Powerplant. ' ‘

' 7. Letter from Arthur C. Dreshfieid of Chicago Testing Laboratory
| to John L. McNabb dated January 22, 1958,
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" Department of Mineral Resources, State of Arizona on March 10, !
- 1941,
- 10. Analysis report submitted by H. M. Bulbrook of Industrial

i Laboratories of Fort Worth Texas to Twin Star Industries on

. 11, Technical report from Engineer Ernst Rott of Vienna Austria

j to Technical Engineer, Dr. Emil Hornstein dated November 5, 1952,

e e o e

12, Unsigned logs of three exploration drill holes.

. ARC Laboratories submitted’to Associated Minerals dated April

8. Technical Report No. 6661 from Chicago Testing Laboratory
to John S. McNabb dated January 22, 1958, ‘

9. Field Engineers Report submitted by Miles M. Carpenter to

September 10, 1958,

13. Unsigned report of analytical data designated As (Test No.
13-F) |

14. Letter from J. L. Sheehan of Combustion Engineering, Inc.
to John S. McNabb dated December 27, 1957 with accompanying

|
%
i
i
[
|
!
|
|
l
|
I
laboratory report No. 4625. i
|

15. Analytical report No. 6775 signed by John T. Long, Jr. of

26, 1961,
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ALPINE AMERICAN Corp.

Faaminenan et t 0N YILLE L BRI AL T
877+ 1310 :
17
- " 3 : July 16, 1963

¢

Associated Management Engineers Inc.
Room 201 :
1111 South Las Vegas Blvd.

Las Vegas, Nevada ’

Attention: Mr. W. B. Pratt

Dear Mr. Pratt:

It was certainly a pleasure to hear from you again. We
still have all our old records concerning the test work
performed for you and we would like to confirm that the
prices given to you on November 7, 1958, should be multiplled
with a factor of approximately 1.2, reflecting an approximate '
20% price increase during the last few years. -

Unfortunately we are not able to locate the drawing #104.024 B;f'

‘'which was taken as a basis for my quotation, however, we have

requested an additional copy from the Alpine, AG. We would _
appreciate to obtain your thoughts about the complete set up and .‘;,
if you are interested at the present time on a very similar :
installation or if you have some major changes in mind necessitating

possibly different sized equipment. If your files on our : }.éﬁu

discussion prior to November, 1958, should not be complete, we

will be pleased to send you any information necessary for your

further investigations.

For the time being we would like to include a leaflet on the

',Air Jet Sieve 200 , an analytical screening device which is-

excellently suited for the screening of diatomaceous earth, a’leaflet

" on the Mikroplex classifier of the type MP and a leaflet on the

Perplex Universal mill with English translation. e~

RIS, |
B







NOV 1 01958

‘AL‘PHNE-LUK'ENS COMPORATION

227 CALIFORNIA ST., NEWTON 93, MASSACHUSETTS
TELEPHONE: BI 4-3988 . CABLE ADDRESS: ALP,III.I

Novembqpv7, 1958

‘Mr. John McNabb

Twin Star Industries, Inc.
1111 South Congress Avenue.
Austin 4, Texas

Dear Mr. McNabb?

I hope you had sufficient opportunity to check into ; :
the possibility and costs of such accessory equipment as silosy -
bins, conveyors, and precrusher for the diatomaceous earth so -, ..
., that the information submitted today will give you a complete :
""and clear picture of the proposed operation in Austin. RS

R

You will find attached a drawing of a grinding and

7 classification plant which was outlayed by the Alpine people : -
for a European customer for the beneficiation of diatomaceous . ,

earth. Let me first explain the general operation as shown in’
drawing #104.024B. o : _ . -

The raw material is fed on to a conveyor belt where'U"-:v'z
tramp iron is removed. Material drops on to a precrusher which .

grinds down the material to 3/4" to 17/16". This preground -
material is then conveyed by a bucket elevator into a silo and~

fed through a rotary plate feeder into the Perplex B 630 U grindhuu;- S
ing mill. There is another magnet in front of the grinder so as - - .

_'? Yo prevent the destruction of the grinder by tramp iron.

The ground material is collected in a larger silo

sible conveying screw either to feed a 800 IMP Mikroplex classi="
fier or to a bagging off system. This conveying screw is driven
by a variable speed drive motor and can be used as feeding syste

for the 800 MP. . : B

By this means you can take out the ground material as-
it is and sell it for your ¢ement or other application and you
may also classify this material in the 800 IMP so as to produce
a fine special purpose fraction. , :

The coarse material from the classifier can be baggéd
off immediately at the classifier itself. The fine material is
conveyed up into a high efficiency cyclone to be iqllected in a

‘directly underneath the mill and can be conveyed through a‘rever-:;;*

— |
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' ALPINE-LUKENS CORPORATION

Newton'95, Mass.

qQuotation on Plant for ProcéSsing Diatomaceoub Earth

Posicion No.

0

1

9-d

DOSING BELT |
to be provided by your company

PRECRUSHER
to be provided by your company

BUCKET ELEVATOR -
to be provided by your company

GRAVITY PIPELINE

diameter 120 x 350 mm per:ﬁeter7ﬂj.

SILO
diameter upper part 2500 mm

lower part 450 mm, 4200 mm high . &

with clean out covers having a
capacity of 250 to 280 cu. ft.

ROTARY FEEDING PLATE 45/100 Loy
with variable speed geared motor

GRAVITY PIPELINE
from feeder to magnet box

MAGNET BOX
with 2 permanent magnets

INTERMEDIATE PIECE
magnet box to grinding mill

ALPINE PERPLEX UNIVERSAL MILL
Model B 630 U .

ROTARY CURRENT SQUIRREL CAGE MOTOR =~ ¢

38 HP with 1500 RPM

SILO
top part 2500 mm x 3300 mm
total capacity approx. 770 cu. ft.

LOWER PART OF SILO
without conveying screw

- CONVEYING SCREW

complete with variable speed drive

geared motor with 2 discharge outlets—*\ ’

BUTTERFLY VALVE
on socket of the ventilating dome
160 mm diameter

PIPELINE
160 mm dlameter from ventilating dome

to filter, complete with flanges, seals | L
~ per meter 837 OO 37 00

gaskets, etc.,z

#50.00

1,910.00 .. .

11,495.00

94,00

530,00
110.00 © .

2,160.00

'780.00

2,185.00

892.00

3,910,00

' 93.00

‘




¢ ysition No.

10

INTEZRMEDIATE PIECE

- between conveying screw outlet

11

12

13

and 800 MP classifier
MIKROPLEX SPIRAL AIR CLASSIFIER 800 MP

Vulkollan protected 314,705.00f"

ROTARY CURRENT SQUIRREL CAGE MOTOR
38 HP, 1500 RPM

RUBBER VIBRATION DAMPING SUPPORT
for 800 MP cla331f1er

GRAVITY PIPELINE .

for coarse product .

lB-a:

13-b
14

TWO WAY CONNECTION. PIECE
for coarse product

BAGGING OFF SEALS $170.00 ea.

FIPBLINE
for fine product 550 mm diam.,

‘leading from 800 MP to cyclone per 2 meters

l4-a
- 14-b

15

16

. 16-a

16-b

17-a'
17-c

17-b

TWO BENDS
with flanges and clean out covers

s193 00 ea.17f 

TWO CONNECTION PIECES
between classifier or cyclone

and pipeline ‘ 358,00-eé¢ o

ONE HIGH EFFICIENCY CYCLONE '
900 mm diam. height 2440 mm
SILO

top part 2500 mm dlam.

3300 mm height '
with supporting grate and clean-out cover

LOWiR PART OF SILO _ N
without discharge screw S

CONVEYING SCREW i
315 mm diam. with variable speed
geared motor

TRANSITION PIECE

from cyclone to pipeline for
recycling air to classifier

$63.00

780.00
92.00 -
105.00

188.00
355.00 ..

68.00

386,00

- 480,00 . i .

1,890.00 .
915.00°

'2,660.00

89.00

BEND 315 mm diam. 90° with flanges $130.00 ea. 260,00

PIPELINE
diam. 315 mm from cyclone back to

classifier each 2 meters

. 68,00

116,00 . =

. .
PO S !
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Test No. 14121
and 14121A respectively .
o Fva I GLam ey
For: Twin Star Industries, Inc. 5
Austin 4, Texas '

Material Processed: Your two different kinds of diatomaceoua}f
earth marked I and II. -

Test Requirement: ' . Grinding and classification of the diato-= -
+ maceous earth to produce a finished fine
produce below 325 mesh. The coarse fraction
should contain most of the impurities.

A. Grinding Tests

For all grinding tests, the Perplex-Universal Mill B 315U was
taken. The mill was operated with beaters rotating with a speed
of 5500 rpm. The material was ground with screen imnserts having:
slotted openings 0.75mm large. The material was passed through
at a rate of 1600-1700 1lbs./h with a power consumption of approx-
imately 2 kw. The grinding behaviour of the material having a

‘moisture content of 5.5% can be expected to improve with a lower .

water content.

The fineness of the ground material - Test No., 14121/1 and 2
and Test No. 14121/A 1 and 2 is very near the same and can be - .
represented by the attached particle size curve as attained by.
screen tests on the Alpine air jet sieve. . S







v SOUTHWEST RESEARCH INSTITUTE
; 6500 CULEGZRA ROAD ’
° 'SAN ANTONIO &, TEXAS

June 18, 1956

Mr. W. B. Pratt, President

Twin Star Industries, Inc.

906 Capital National Bank Duilding
Austin, Texas

Dear lr., Pratt:

Our examination of the samples of diatomaceous earth from Arizona has
been coripleted, and a better picture of the physical and other properties
of the material is available. To summarize, the diatomite is of fresh
wator orizin and was deposited on an intcrmittent basis. The presence of
volcanic glass fragments throughout the samples suzgests that it may have
been deposited at a time concurrent with volcanic activity in the region. |
This is of historical interest only, except that if such was the case, vol-
canic jlass may be expected throuzhout the entire deposit. On the other
hand, the volcanic glass may extcnd only to shallow depths and would be . the
result of surface contamination. Other impurities in the samples consist
of quartz, mica, gypsum, clay minerals (unidentified), soluble salts, tourma-
line and occasional grains of rarnet and zircon. In general, particles of these .
mincrals are much smaller than the volcanic glass fragments. Soluble salts are
difficult to identify microscopically unless of definite erystal shapes and
unless they remain unaffected by the oils used in petrographic studies. %The
results of calcining tests indicated the presence of soluble salts in that &n
aporeciable armount of fluxing materiol was apparent in some of the heated
samples. Of psrticular interest were two pieces of the material wnich had
been heated to 2200°F. in an electric furnace. One was very discolored in
localized zones, apparently frcm iron minerals, and contained a good deal
of glassr miiesial due to the presence of one or more fluxing substances.
The other pimsce was uniformly slightly discolored, tending toward a cream-
gray. Hoth were too hard to be scratched with other than metal points. Cal-
cining did not appear to strengihen the diatoms, Data from tests and studies
are indicated below, : : :

Phreical Properties (crude form)

A.  Color - Generally white or near white to light gray with organic and
iron oxide staining on surface and along parting planes.

B. Solubility - insoluble in acids (except hydrofluoric), except for some
imopurities,

. Texture « Generally very fine-grained with some grit; friable and softe

C
D. Apparent density (erude dry lump) - 51 to.57 pounds per cubic foot.
-

t. Absorption (water) - twice the weight of the dry material (made on lurp -

material). , | i |
¥. Tracture - parallel with bedding, otherwise either conchoidal or irre-

gular,
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Microscopic Appearance

A. Particle size of diatons - less than 2 microns to approximately 275
microns for individual diatoms; majority less than 10 microns.
Largest diatoms arc ncedles or pointed rods.
B. Particle shape - needles, pods, disas; proportions of each varied from
» one sample to the other. :
Index of refraction of diatoms - 1,16 « 1,47

o O
L3

grains of tourraline, garnet, and zircon; average impurity content

Impurities - quartsz, grosum, voleanie glass, biotite mica, and. occasional .

is slightly above 10 percent. Particle size ranges from less than

L microns to more than 100 microns,

Photomicrographs made from representative portions of a number of e&mples,of:
the material are enclosed, s o e

Chemical Anal&sis : y

i0 e l 0 : I\IO. 2 gy

5, iy
floisture in material, dried a2t 105°C. b0 7 lo 30 e
Additional Ignition Loss at 1000°C. ' Ssely e ) 62
Silica (8102) L/ 16492 7904
rerric oxide (Fep03) +1.52 L.5L i
Alumina (A1203) : : ' ~ v 5412 Sel T i
Titaniun oxide (T10p) « SO 0,137
' Thosphorous pentoxide (P205) - ‘ + 0.13 01172
Calcium oxide (Ca0) . - 300 N 1 ,6)
Magnesium oxide (Mg0O) = ' SR L i L 00
Socdium oxide (Nans0) S ' b 8 e 132l
Potassium oxide %Kzo) o ‘ . 1,02 LR
Undetermined ; 030 0.08

The sbove data indicates a diatomite of fair quality based on inmpurities, °
fines, broken diatoms and uniformity. On the basis of a classification made by ..
some producers of diatomsceous earth, most of the diatoms examined would fall.
into the range of very small to moderstely small. The classification referred
to is shown below, g Gt

Very small - Less than 10 microns

Sohe Moderately small « Less than 20 microns
S Medium-sized = ... [From 30-50 microns
e Large e ~ - 100 microns ;

' Nearly 21l of the material is very fine-grained. The nature of particles in .

individual samples is indicated in the following notes made from microscopic
studies, = G f o e i e i

Microscopic Studles ; s | G L e

3

One of the whitest portions (composing a small spotty portion of the whole) A

of the large lump of material subnitted are composed primarily of fragile, thin, .
transparent discs of rather uniform diameter, a large portion veing around 140-
150 microns. These discs shatter very easily and it is difficult to prevent
their breaking whilec preparing slides for microscopic study. %There is some fine-

] g
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grained foreipn material, estimiteod to te on tho order of 3 to S percent.
This portion of the lump also contains some ncedles and podeshaped diatonms,

ut those present are generallv less than 20 microns in length. Several were
found to range up to about 280 ricrons in lenmth. Portions of the lump near
the surface are steined, rrobily by soluble and leachable salis. Amber and

pray-;reen colored voleanic ash purticles are embedded throuzhout the masas,
vany of those particles are visible to the noked oye. 1his was tho purest
diavomite examined ameng the . samples submlttcd.. A

Tn another sample taken from a white section of the large lurp, tlie fincs
contont is very high and is composed principally of pods and needles less than
10 microns lonz, with en occasional nod up to LS microns. Miscs are few in
number and rost are shattered. Contamination &5 less than 5% and is c.arser
grained than diatoms, consictiing mostly of quartz and gypsum fragmente,

A sample taken frem a ;jrayish area of the large lump contains a hirh pro-

portion of diatems. iines content is hinh, consisting mostly of peds and nocdles,

less than 5 microns long. Some unbroken dises are present as well as numerous
others which have been shattered. Contominanis are present. n0°ulv in very fine
rrains and agglonerates with a few up to 60 microns in diameter. They compose
less than 107 ef the total particles and consist mainly of clay rinvrals and mica,
Tn seneral the diatom content is slightly highor than that for saemrles in jarse

Samole "1, - Primarily clay minerals plus quartz, mlca, rvpsum ond othor mineral
srainss diatoms are very few in number and consist of boil the disc and pod-
shaoes, Material is very fine-irained, as a whole, with quartz and wvolcanic

pesven Ry

ash particles Leing lar.est. S5ize of diatoms ranges from less than 10 nicronq iy

to ahbout 135 microns.

Sarple 7lA, FMaterial is soft and chalky, generally vorv fine--rained; volcanis

asn particles visible to noked eve in avery piece broken open, Len:;th of pods

and needles « 10 to 120 microns lon:, mositly 10 to 50 mic:ons, diaxater of

discs - 10 to 120 microns dia; pany croLon. Contanlinants consist of grains

of voleanie ush, quarts, tourmaline, clay minerals zircon, uiotite nica, ;

vvwrun, garned, soluble salts and compose about 8 to 107 of %ampLa. Kaﬂonf
inest particles appear to be disc fragmonta. -

Samole 2, (assumed since one ‘ar was not numiered) F¥aterisl is wiite, chalky
and soft to semishard; voery fine-srained. Contains disc, needle -:.-pod-
shrped diatoms plus consdeorable contiminants consisting of sraine 57 quarts,
g osum, blotite miea, volcanic ash, occasional zircon’ ‘and rarnet. Conlanie
n-nts compose less than 10° of particles., [iatoms are small (“rom less than

~

10 to 50 microns) and most ‘iscs have been broken.

Samyle 73, Fine-prained, nite, chalky, soft to semi-hard. Contains vory few
dires; pods and needLes vary frem le~s than 10 microns in lengt» ic = few -
around 150 to 180 microns -’ disc fravmonts are plentiful (rontarin“nuu, prine
cipally clay minerals, comrose less than 109 of purticles)

AN

Samrle “h,  Fine-grained, wiite, generally soft and chalky,'sowewhat less cone

W
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taminated, Discs, nods and nsedles with hizher dise content than in preo-

vious sarmples; diatoms about of same size order as in other sanples with

averase leseg than 20 microns. Discs up to 150 microns in diamcter, btut

avcrage is smaller than this. Contominants compose less than 59 of grains, ,

Samnple “§, ILarger pieces generallv white; and chalkr powdered portion light
erecmejraye  (colored discs - vlue and orange) Sample conteins clay minerals
alcnr with miea, tourmaline, volcanic glass and gypsum; contaminantis compose
less than 8% of particles. liizh proportion of shattered discs. Sample in
general is very fine-prained. Pods and needles are generally small - from.
lcss than 10 microns to LO or 50 mjerons in length, ;

edles; dises are few and sonerally -hattered, averapging atout 20 microns,
de range up to 90 microns lonz, bul the majority are in the range of 10 to
microns, Contaminants are fine-;rained and individual grains measure ‘from
ess than L to about LO microns with majority around S microns. Contaminants
are primarily clay minerals and corpose between 15 and 207 of particles,

Air Taled - 100 feed % - . e

1

famnle 5, TFines extremely high. Few discs are'present; diators are mostly
needles and pods-less than 10 microns long. Contamination is high and fine-
graim:d., 5 i :

Samnle 6, About the same as Sample 5.

fample #7, Contains a higher percentace of diatoms than some of the raw samples,
Composad of a mixture of discs, ncedles and pods. Contaminants are generally
of small grain size and averagze lecs than lj microns. Manv discs are shattered,
but an appreciable portion are whole or nearly so. Sample is very fine-grained,

Heads., Verv finnegrained and with few discs; some pods are'prcsent. any par-
ticles, 1l2as than | microns, are too small to ideniify. A large number.of the .
. total particles are dise fragnents, SR : : B :

hir Tabled - 20 + 10 - -

‘Bample /5. Material as received was granular, Most particles are less than |
microns, - Disrs are few in number with many shattered; needles arc up to 50
microns long; ‘pods are generally small and average less than 20 microns,
Contaminants are very fine-grained and appear to be clay mineralc for the main
part, L : e T
Several factors which . should be evaluated are the similaritr or dissiailarity

of the diatomite in the various strata of the deposit, purity of the diztcmite withe

in the deposit and away from conieninated and exposed suriaces, and moistiurc cone
tent and bulk density of material within the deposit. This information would be
useful whether the material is soid in crude form or is sold as a refined product
and could be derived from samples taken from a freshly exposed face of the deposit,

{ '

PR

“!

S S S SR

¢ 76, Material is whitc, coft, and chalky. Particles are rostly pods and fo

ot



Please contact me if you have any questions reparding the above.

Yours very truly,

///LH('J n:utdéé

i ' W Sl Jonn E. Funnell, Supervisor
.,O : ‘ : . ¥ineral Technology Department
' JEF:1h ' 2
cc: Fr. wWarren Leaman
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UNITED STATES .
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

COMMISSIONER'S OFFICE

IN REPLY ‘BUILDING 53, DENVER FEDERAL CENTER
REFER TO: D-29k DENVER 2, COLORADO

Mr. Jechn S. McNabb

Vice President, Mining ' 3918 :
Twin Stars Industries, Incorporated _ i 2 4 5
1111 So. Congress Street GG D

Austin, Texas
Dear Mr. McNabb: : -

- Information on pozzolan requested in your telephone
conversation with Mr. R. J. Elfert on January 3, 1958, follows:

Semple No. M-3027C, diatomaceous earth' from White CLiff deposit,
San Manuel, Arizona - ;

Fincness passing No. 325 sieve ; * 88.6
. Specific gravity 2.38

(”) : iotor requirement, percent of control- ' . *¥114 .
ot Change of drying shrinkage, percentile . * 0.03

N Compressive strength:
4 2-inch cubes of pozzolan-portland cement:

ot 28 days' age, percent control Wl 3woh
s 90 days' age, percent control s : 4.6
2- by b-inch cylinders of pozzolan-- ;
lime mortar at T deys' age, psi - *gL2
| Reduction of reactive expansion : - 4
it percent of control at 14 days' age g * 87

&

Silicon dioxide (S;0,) plus
Aluminum oxide (Alz03) plus

Ferric oxide (FepO3) percent * 89.7
Magnesium oxide (Mz0) percent ¥ 1073
Sulfur trioxide (SO3) - #7:0.85
Ignition loss, percent * 1.23
Moisture, percent ¥ 0.08
(i) *These tests are required by our general pozzolan specifi- =
~ cations. 5 :

(&)

e




Tests were performed in accordance with our "Specifications
for Pozzolan" and "Methods of Test for Pozzolans," dated December 15, {
1956, waich are general in nature and which have now been changed to ; A
meet the requirements for Glen Canyon Dam as contained in our Invitation ‘
No. DS-5012, Pozzolan for Glen Canyon Dam and Powerplant, copy of which .
has been mailed your company. ; o

Sincerely yours

Walter H. Price, Chief
Division of Engineering

Izboratories
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o e DEPARTMENT OF MINERAL RESOURCES
L s : : STATE OF ARIZONA :
Field Engineers Report

Rt R

‘o Mine "AIRIZITE ( Diatomaceous Earthe Deposit )
District  0ld Hat, Pinal Countv, Arizona Date March 10, 1941
Subject Arizite Products Corporation Propertv L0ge Miles M.Carpenter.

EcMO

%
‘(J) ?his is a special report made under instructions of the Director for the
| inforumation and use of the Arizona Corporation Commission. One dav was
] spent on the examination, March 6. In addition to inspecting the grounds
| in the vicinitv of the present workings, a traverse was made of the large
{ canyon to the east for a distance of about a mile and a quarter, then
crossing to the next canyon norith =2nd following it westward to the high-
- way, then south to the mine road znd east to the working. Not nearly all
of the property controlled by this company was covered, but with previous
i
|
|

kmowldge of this deposit the conclusions herein expressed are believed to
be well founded.

LOCATION: The property is located on the east side of the San Pedro River,

about ten miles south from the town of lMemmoth. With reference to the pub-

lic land survey it lies in Township 9 S, Renges 17 and 18 East. The common

corner NE of Sec. 25, R. 17 E and NW of Sec. %30. R. 18 E provides a starting

point for tracing the boundaries. From this point the ground controlled by |
. this companv extends two miles north, one mile south, one mile west, and
\_) one and one-half miles east, less the South half of Sec. 30,

AN

‘ RbA AND TITLES: According to the company map this comphises an area of’
~wbout 5760 acres. It is held- by placer location of public domain and

patented land. Four 160 acre claims are owned by the Arizite Productions
Corporation, the balance by Andres M Herreras of Tucson, from whom the
corporation hes a long term lease and operating contract. titles or con-

tract were notv checked. s :

:

|

I

TOPOGRAPHY: Topographically, this diatomaceous earth deposit is part of

The foothill slope rising from the east bank of the San Pedro River and
continuing to the Sombrero Butte area of the Galiura mountains. It is

cut by west runnine canvons having moderately steep banks and nerrow widths

GEOLOGY: No thorough and detailed geologic study of:this. deposit has been
reported, so fur as known, but a preliminary examination by Carl Trischka,
Chief Geologis®t of the Phelps Dodge Corporation was reported in the technie
cal »vress and is summarized in a recent cireular on DIATOMACEOUS EARTH,
compiled by Eldred Wilson, geologist of the Arizona Bureau of lines,
Reference is made to these sources for technical descriptions of the mater—
(’)ial end the coancurrence. My own brief study checks the conclusion that
““this deposit was accumulated in a lake or playa over a long period of time
during which cuantities of volcanic ash settled in layers over the accumu-
lating deposit and small amounts of medium acidic lava found its way into .
the deposit and became volcanic glass, sometimes in sheets and sometimes
in nodules resembling chort. Also, sedimentation occurred showing in some
olaces as beds of clayv but more generally as sand or silk like material
.otimetely associated with diatomite, forming the material referred to as
ccond class" bv the operators.

In most of the deposit examined the structure is stratified, more or less
regularly horizontal, but some exposure suggest erosion of the beds as
originally laid down by cross canyons and later filling with different
material. Beds of theé purer diatomite appear to have a thickness of four
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to ten feet for the most vrart, but were noted only a few inches thick and
again 20 feet or more. It is difficult to Judge the character of material
~in the weathered faces. ;

LONNAGE: Trischka states: "The thickness of the deposit ranges from 40
to 70 ft.". and speaking of the entire deposit says: It covers 10 to 20
square miles." The area of the holdings under consideration is some six
sguare miles and it is presumed that practically all the ground taken up
showed evidence of being underlaid with diatomaceous. It is impossible
to estizate the depth, Ffor the depth below the present day surface is not
 known. Pigured from existing exposures, depths vary from 20ft, to 150 ft. .
(i/ I more. a mile or so east from the loading bin, the depth exposed in the
cznyon chenncl and on the adjacent benches is believed to approach 200 ft.
(See Photos lios 6 & 7) It is cuite poizeible that a detailed mezsurement
of the exposurcs would show an average thickness of close to 100 ft. The
anagement estimates an average of 2 yds to the ton. (54 cu.ft.) This
ppear

$ To be in line, and assuming an average depth of 54 ft.gives one

ton of material for each square foot of surface. This area of 3760 actes |
would contain 163,785,600 tons., This figure is not presented as an estimate |
but rather as a conservative suggestion of its immensitve Drilling to deter-

mine the depth and prove the horizontal continuity might increzse this
- figure several times. ( 40 acres 3,212,000 tons plus our drill holes)

VALUE: The value of this deposit depends on so many factors of development
processing, marketing and handling that a concrete valuation from this
-point does not appear justified. It is manifest that the deposit is the |
_ foundation of whatever enterprise ray be builded upon it and as such has " |
() =zn essentialvalue. A fair and reasonsble method of arriving at a value is |
sl 50 ‘start with the selling price of the products and work backwards. From
ne selling pricededuct the costs of processingy transporting and selling
the finished products; developing, mining and hauling the crude material;
royalties and all other overhead expense. The balance remaining would be
aveilable for amortization of investment, profits and property value. The
amortization is fixed,the profits can be regulated and from the remainder
considered as incomefrom the property the valuation can be fixeds

A development zrises in this connection that has no precedent in the experi-
ence or the reporting engineer. 4t the present rate of production, assumed
to be 10,000 tons per year on a plant capacity of 30 tons per day, and re-
ducing the tonnage to 100,0003000, it would require 100 years to work that ‘
tonnege and no formula has been found to compute the present Walue of pro- |

- duction 100 yedrs hence. ; ; :

- I it is essential to assign a value to the proverty, it appears reasonabl%v
to allow about 25 times the annual profits and surplus. : s L e

PRESENT OPERATIONS: Present operations are on a restricted scale due, pre- :

sumably, %o lack of market. Neither the mill nor the mine was working at g
& the time of inspection. :
-

Iining is currently being done thru a tunnel drive 30 ft. or 50 into the }
~Tace shown in Photos No.2 & 3. A flat stope is started, and the two grades ' |
of material, first and second, are mined seperatelv. Photo No.4 shows the |
center section of this stope. 4 track leads to the 30 ton loading bin in . |
iront of the tunnel.

the working is eguipped with gasoline engine driven air compressor and
hipping hamners. : :

Crude material is drawn from the bin thru double chutes into dump trucks ‘

hauled zbout 12 miles and dumped into the receiving bin at the mill. Vhen

water is not running . in the San Pedro River crossing is made south of |

aimoth and then the distance is about 11 miless Management states that the |

auling cost is slightly under $ 1.00 per ton. i - 7%

=

}
’e
o

5y




, o~

NRIZICR NINE S - March 10, 1941

#ILLING: Crude materizl is taken from the 30 ton receiving bin and put
I

- - - . 4 . -
tnxru oile

' "inary crusher, a No.2 Little Giant hammermill type, then lifted
by vertical bin. Fed thru Willran pulverizer and drawn into super-separator

with heet conduit mesh material is drav.y into bag house and the coarser pro

PO : S s . 30 2
cocs 1o a 10 ft. mechanical separztor where the diatomite goes to a St.

Regls packer and the ash to waste.

NMill operator ztates that the Ffirst grede material loses 5 % upward in ash,

and in the second grade that the ash loss might reach 15 %o

- POVER: orviginates at the Coolidge Dam plsent and is brought in at 2300 volts

eV I——

b
!

{

and transformed to 440 volts. All units of the plant are motor driven, using

abcut 140 motor horse power in eight motors ranging in size from % HP to
50 HP. ' : : i 0
FUrL: for drying is Butane gas stored in. a large tank in the yard.

NITI, BUILDING: is of structural steel frame covered with galzanized iron
Floors are c¢f cement, well finished. Width of building is 50ft. and length -
60 ft., the west half has walls about 45 ft. high,-and the east half about
25 ft. Photos 8 & 9 show two views of the mill.

PRACTICAL CONSIDERATIONS: This propery is not only of immense size but can

be mined economically by modern rock moving equipment. It is not sufficient-

1y uniform to mined as a whole for treatment in the present plan, but it
occurs so that the waste can be removed and the desired material recovered
Progressively. There are scores of beds that appear suitable for opening,
some in which the first grade of diatomite is abundant and others where
volcanic ash and impure diatomite predominate.

<jMaterial could be handled in sizable blocks by first removing'the over-

Jurden which is light in some places and considerable in others; then the
successivelayers. Work could be arranged so the different types of material
would be exposed at the same times Drag line, bulldozer or shovel and |
truckscould @oubtless be adapted to this job, and a little experimenting
would show what combination was most satisfactory. Costs would depend
largely upon the scale of operation, but even on the present small

capacity of 30 tons per day it is believed that, with suitable equipmehx, a

cost -of % 1.00 per ton of clean material is feasible.
fAs above indicated, there is no question of quantity or availabilitv in

'this deposit. It is ample for any size plant now on the horizon. ?he
problem is one of processing and marketing the material and on thésphase 3

of the undertaking your reporting engineer does not feel qualified by

knowledge or experience to advise.

S/ Miles M. Carpenter, E. I

Field Engineer, Southern District.

s
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(NDUSTRIAL L_NZBQ RATORIES

CONSULTING INDUSTRIAL AND ANALYTICAL CHEMISTS
REFEREE CHEMISTS: AMERICAN OlL CHEMISTS SOCIETY

P.O. BOX 185 eeo EDIisoN&-2102] .09
FORT WORTIH T, TEXAS

ANALYTICAL REPORT  §-10-58

Sample of. DiATOMAGESUS—EARTH
Received from.. Ty Ne-STAR—HBUETR-EG gt G

AJ LS TN+ T':rw a5

Marked. D ATOMACESUS—EART Date Recexved—-8='2—3-§8——
Conc, 4’74 ﬂ/b /:u(‘_.

biolsTURE

SiLICON DioxiDe
WET SCREEN (=325)
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BULK DENSITY

OiL ABSORPTION
(ASTM 281—31)

Labora.tory No. H 2358-
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FALNZRIL Ao 2

O

O W :
i No. 1. : ‘No. ! No. 3
0'- ?5' A trace of D. E, . 25'= 30' D. . 40'~ 45' Gravel
75'-100' D. u© : - 30'- 35' D, L.
J00'~105"' Some D. B 2 90t= 40" D, E, 45'~ 50' D. B. & Gypsunm
105'-110' b. B . "40'- 45' D. E. & a little Chert 50'- 53! Chert «nd some D, B,
110'-115' D, | 45' - 50' D. E. ‘ 55'- GO' D. &
115'-120' D. & 50'- 55' D. L. 100'-105* D,
F2OP=125' . D. E. 55'- 60' D. L. 105'-110"' D, 5.
- 125'-130' D. E. 60'- 65' D. I, 110'-115' D. B,
130'-135* D. E. : 65'~ 70' D. L, 115'-120' D. E.
. 185'-140' D, E. & Chert 70'- 75' D. E. 120'-125' D. E,
140'-145' D. E. | ‘75'- 80' D. E. - 125'-130" Chert
145'-150' Some D, E. & Chert 80'~ 85' D. E. & a little Chert 130'-135"' Chert
150'-155' No sample 85'~ 90' D, B, & a little Chert 135'-140' Some D. E. and Chert
- 155'-190' D, B 980'- 95! D. E. & a little Chert 140'-145' Chert and D. E.
- 190'-195"' D. BE. - . 95'-100' A little D. E. 145'-150" Chert
195'-200' D. E. and Chert 100'-105"' A little D. I. 150'-165' Gypsum and D. T,
200'-205' D. E. i 105'-110"' A little D. BE. 165'-120"' Gypsum and D. L.
205'-2i0' D. B. & Some Chert - 145'-150' D, B, 180'-195"' Gypsunm
210'-215"' No sample . - 150'-160' D. E. 195'-200' Gypsum
310!'-320' D, . ;& SOI“ cheft 160'-165"' D. E. 200'-205' Gypsum and some D. B,
‘-."lf Eotent oo .’f," 4 '\ ’-)scl .
320'-330' D. E, 5 and Some Chert 165'-170' D. E. 205'-210*' Gypsum
330'-335"' No sample 170'-175' D. E. 210'-215"' Gypsum
355'-360"' No sample 175'-180"' Some D.E, & little Chert 215'-220"' Gypsum
360'-365' Chert IH0 =185 o™ o 220'~225"' Some Gypsum ;
365'-370"' Chert 250'-255"' Chert’ 225'-230"' Chert & Gypsum
375-380' Chert 255'-265" Chert ‘ 230'-235' Chert & Gypsum
-380'-385" Chertﬁ 265'-280' Chert and D. E. 235'-240' Gypsum & some Chert
385'-390' No sample 280'-285' Chert and D. E. 240'-245"'" Gypsum
390'-395' Chert 285'-290' No sample 245'-250"' No sample
$95'-400"' Chert ¥ STa 7'/1, Loviel ol o 250'-255"' Chert
400'-405"' Chert, C\ g Hele o fed 255'-260"' Black Hat-liard with Chert
-%05'-41Qt Chert o 2"5 i ;gff/; 5*5:” ~.2GO'—26$f Gypsum & Chgrt
410'-420"' Chert FPipe . : - 265'-270' Gypsum & Chert
-420'-423"' No sample . 270'-275"' Movre Gyp-Less Chert
425'-430' No sample 275'-300"' Gypsum

430'~-465"

Some Chert
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CONMBUSTIOWN ENGINEERING, INC. " * f
RAYMOND DIVISION |

PULVERIZING, AIR SEPARATING AND FLAGH DRYING BYSBTEMS

1315 NORTH BIRANCH STREET
CHICAGO 22, ILLINOIS
December 27, 1957

35
Twin Star Industries, Inc. E“-— 1957
906 Capital National Bank Buildlng
Austin, Texas

Attention: IMr. John S. McNabb
Vice President

Subject: Pulverizing Diotamaceous Earth

Gentliemen:

First of all, let me say that it was a pleasure to have you, Mr.
Pratt and Mr. lNolan here in our laboratory to witness the recent test work -
accomplished. . :

Bnclosed please find three copies of our report #4625, detailing
this test work. As you will remember, Bill was going to try another separation
or two after you left Wednesday morning to see whether he could obtain a little
lower recovery of fines simply to give you a range of product. He did do a = °
little better on the final run, and we also included a sample of this that we
sent over to the Chicago Testing Laboratories. We would, of course, be very
interested ia the results from this further testing by the Chicago Iaboratories.

At the beginning of this test work, there was some doubt in our
ninds as to wasther this material could be handled oatlsfactorlly and economically
n the ITmp Mill, and it was for this reason that we first started with the o Al i
Roller 11l. Iowever, after concluding the test work and simply basing our con-
clusions on the samples that we had here in our laboratory, we would say that this

~would mzke a good application for the Imp Mill. ~Maintenance would have to be
 considered, and it would be most likely that you would want to set up a hard

surfacing program for your hammers. However, it would not be such that hammers
would only last a wmatter of days in our best judgment. I am sure’ you realize,
however,; that it is extremely difficult to try to pinpoint the life to be exnected st
Lecause of the wide variations you could experience in the deposit as well as
the possibility of»different-fineness of grind at this stage of the game.

Once again, let me say that it was a pleasure to meet you and your - °? f
assoclates and to accomplish this test work for you. We are very much interested B

in your provlem and will expect to hear from you. Contact Mr. Hebner any time
:A = IS n’.;-ll;l' A_nlbut.‘.ons. ¢
Jg\& erely,
&,OI« \L ST IO N BNGINE
wmdnd Divisi
JLSheehan/sh

Encl.
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Time-mins
Weight-lbs -
Rate-1bs/hr
Reccvery %
Thru 325

b

3-3-0
50
250

Teed

LABOES

>

’UﬂoImP---—--
~3 received = = = -,

3°-3%.0 - .
50
280

- 155-70
§.0

6
218
2800

- 99.4

95.8
87.0.
16.4
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J Dd.o Run #5
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Pk ;Lt..d./
6
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none
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1230
5
o5} T0
1080
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99.5
98.2
19'0
8
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30" Separator
Prod. #5
242k
820
3.
39 18
780 :
: 46
- - 98.8
- = 19.3
Feed Fines
30",Sep.
#5 Prod.
2L 24
- 1320
s
8L - 65
810 :
80

99.2
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30" Le,han;cal Air Separator

20

28

97.9
9L.0
82.0

59.0

‘Tails

21

54
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6

20
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Whizzers
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Pz,

‘REM

Tine-xins
Weight-1hs3
Rate-1bs/hr
Recovery %

Thru 75
< 20
140
200
325
=l

- LABG JRATORY

n /-r. o

’f l'..'.- = Tw-.

-3a
11 e A 12
Teed Fines Tails
30" Sep. #10 Imp Mill
Frod. #5 As recd
zhe12 o :
- _ 3 bar-s knife-0
e . 50
e o800
e : 170
6 T, : 6
84 69 15 330
840 et + 3300
82 ; 18
; 99.5 AL e
99,0 98.3
970 o7
SG.0 95
99.75° ..  57.0 85.3
3 1k :
Fos Fines Tells Feed - Fines
30" Se arator for all ran.m.hm_ng TUNS = = = = = =
Frod. 712 for all remaining rung - - = - « - -
zhore . 2L.2kL
3520 A S s 4 1320
6 ! v 6
€8 s i 21 Th - 57
88e : : TH0 5 .’
R 2k A
98.1 : . :
15 ‘ : ; 216
‘Fzed - ' Fines Tails Feed Fines
oheoh 2k-24
L.1" and 4-2" J.o:og : L-1" and h-2" long
7320 ‘ . g : 1090
62 G e el 10 60 5 32
930 % sl ' 000 <"
i 84k 16 6L
2 98 o :
99
L5
91.0. .. 52.5 - 97.3

Vdlliam W. Hainey
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PRODUCT DEVELOPMENT APPLIED .

ey
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o

s g L ’3 LABG }& 4 TORIES

Division of Anzona Re,\_drch Consaltants, Inc.

17 W. HATCHER RD. PHOENIX ARIZONA WINDSOR 3-3573
(::? FOR: {issociated Minerals CATEApril 26, 1961
S0 Pima Plaza
Scottsdaie, Arizona : LAB No. 6775
RESULTS

i Diatomaccous earth 141214/3

Siliea - M4.30 % /
Lluming il : R 4,22

m T2on ( LG o Ur-) : LoB4

b Coicium oxide : 6,55

> Hi .;Q.—A@JJ_L-&I OXide ; : :..00‘.;

Sodium oxide U e L
Potagsiwn oxide .. ; Oo'
Logg of ightkion - ‘ 11,
oistuss as recieved L6 8C
xl of 80% slurry ' 906
wpecific gravity - Bel » &
CLl absorbtion ! i
Gardner-Colemna modifled 116 1bs/ 100 lbs. D.E.
Pounds/cu.fte , 1951 L G e
Bulking factor : 0,38 galse/lbe

Color S .. Off-white

£t} Sy ]
RCSDEC{I'\.‘.E‘/ suomiieq,

ARC LABORATORIES

.?/

= /‘/"‘/4//

(
QB‘EH"

RESEARCH

s @ mutual prafaction ta clients, the public and this corporation, this report is submitted and accepted for the excluuva use of the cllem to whom it is addréued and upon

he condition that it is not 10 be used, in whoie or in part, in any advermlng or publicity matter without prior written authorization from this corporation.
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