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This report covers new develomments on the asbestos project during
the month of April, 1960. Also inecluded are the minutes of the meeting held
at Tuxedo on May % and 5, 1960. The following is a summary of the activities.
The more detailed reports from each group are attached.

SUMMARY
Exploration and Propexrty
Carbide now controls approximately 75% of the known asbestos deposit

in the Ccalinga area. Approximately 204 is controlled by Mr. Tamner, with the
remaining 5% distributed among several others. It hes not been possible to

contact Mr. Tanmer -with respect to making a purchase agreement with him.

The mine development drilling program is in progress. Eighteen drums
of material have been shipped to date. Some difficulfies have been encountered
with equipment and rainfall. It 1s hoped that thirty drums can be shipped each

week starting May Sth.
Process Develomment

Capacities and conditions have been established for most of the pro-
cessing equipment. Additional work is required to find a type of opening
equipment of suitable capacity.

The pilot plant shift operation in connection with the mine develop-
ment progrem is now expected to start no earlier than May 23rd.
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Product Development

Vinyl tile formulations have been worked out using 22% UCNC asbestos.
Resultant tile properties are satisfactory when using either the aspirated
product from the 20 mesh screen, or the aspirated product from the Bauer separa-
tor. Color degradstion due to thermsl decamposition does not appear to be severe
even with multiple pass recycle of scrap to succeading batches.

Ql_x_gineeriyg

Studies are in progress on various methods of conveylng ore and pro- o
duct. Main emphesis is peing placed on pnevmatic conveyors. Revised estimetss? _ .,
have been prepared for a pilot plant cperation st Comlings. A facility dupll- < 2

cating the batch type pilot plant at Tuxedo is estimated to cost 0,000, and Aorr.
could produce 360 tons of fiber in a year. An alternate instan'a%;on wouid in- Ef-f:‘

clude the same equipment, but provisions for continuous operation. This -
installation is estimated to cost $170,000 and could produce 2000 toms of fiver
in a year.

Sales

Reception from floor covering menufacturers has peen good with
respect to use of our material in both vinyl and asphalt tile. We have re-
ceived considerable encouragement in several other applications areas. Several
of the floor covering manufacturers are now interested in testing one-ton
samples of our material. We are still aiming st August 1lst for receiving )
enough letters of intent from customers to proceed with plant comstruction.

Bishop

Tentative calculations have been made which indicate thet a ripper-scraper
mining operstion should be the most economical.

Some dry grinding and screening tests have ‘been made which look
promising with respect to upgrading of the ore.

Meeting - May 4 and 5; ~1960

* The following is the agende that was followed at the meeting:

General Information

-

Property Evaluation and Drilling Progran T.8.Ary

Pilot Plant Progran L.P.Twichell

Vinyl Tile Program H.F.Reichard

Engineering J.A.Connors

Sales 7.J.8ell

Bishop L.E.Wright
Discussion

Information required for plant design.
Assigmment of respopsibilities for obtaining above informetion.
Cost and feasibility of testing various types of earth moving
equiyment on the site.
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Cost and feasibility of obtaining title to most of the asbestos

deposit.
Desirability of operating & second pilot plant at Coalinga.

During the discussion period & review was made of all information
needed for process design of a plant installation. Assigoments were made of
responsibility for gathering this information. J.A. Connors is to be the ¥
central collection point for all design informafion. '

The lest three items on the agenda vere discussed and recommende-
tions made to the Company officers for their consideration. These recommenda-
tions were briefly as follows:

1) Approval was requested to proceed with experimental mining and ore i’
handling program &s soon as possible. This approval has already been:/ ’;w,,s

S

granted. _ (.W

2) Tt was reccmmended that consideration be given to authorizing a sum
of money for negotlatioms on obtaining title to the remeining agbestos
properties not now in our control.

3) It was recommended that if funds are requested for a full scale plant,
a pilot plent be installed at Coalinge as rapidly as possible to
operate during the construction perled.

General

Attached are the more detailed reports sutmitted by each group and
the detailed minutes of the meeting. Also attached is & map showing the loca-
tion of drill holes in the current mine development progrem. These holes are
numbered from V1 through Vil. In subsequent reports, as fiber yield data
becomes available from the pilot plant operation, 1t will be reported accord-
ing to drill hole number and depth. Thus each of you can keep track of the
yield data and its location as it is reported.

~

Very truly yours,

L F Jurtoll

L. P. Twichell
LPT:AB
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’ EXPLORATION AND PROPERTY - T.S. Ary

The agreement between Union Carbide Corporation and Kirk and Oyster
has been executed and is being forwvarded to our New York office for review

and execution.

The San Francisco attorneys are cooperating with the Kirk and Qyster
attorneys in the preparation of e petition for the court concerning the bank-
ruptcy proceedings of Mr. Thickstun. There is no new information on the status
of the compromise settlement and the ratification of the compromise by the
court on the Condor-Thickstun bankruptey problem; however, the court has
approved the compromise and the attorneys do not feel there will be any problem
concerning the ratification.

We are continuing our surveying work on +the Sandoval and Green pro-
perties and we will be issuing a new map with the loeation of this land platted
as noted by our surveyors. This new map will also have the exact location of
the Kirk snd Oyster land so noted. .

As of May 1, 1960 the following holes have been drilled on the pre-
liminary drilling program on the Condor property: Holes 1, 8, 15, 22, and 29.
Hole No. 29 is &t & depth of 116 feet.

One shipment of seamples has been made to Bound Brook conteining 18
samples. There are now 18 drums of samples in the warshouse a% Coalinga. We
are holding these bharrels until the requested 24,000 pounds of material is

availsble for shipment.

Recently, we had wet weather in the Coalinge ares and it has hindered
our drilling considerably. We have iost several days because of the weather.

We have lost a total of five daye of drilling due to a series of
problems; weather, losing a string of tools in a hole, and contract problems.

The following is a tabulation of reported precipitation in the

Coalinga area. This may be useful information with respect to mining, handling,
aend drying problems.
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PRECIPITATION REPORT FOR THE COALINGA AREA

Coalings. Priest Valley Hernandez
January 1,06 3.84 2.69
February 1.31 4, 3,06
March 1.34 3.34 2.88
April .58 1.56 1.65
May 22 A3 .27
June .04 .10 .07
July . o1 . o2 Trace
Augus’t .01 .03 .01
September 07 .08 .03
October 26 b4 .68
November 49 1.48 1.48
December 1.54 4,32 3.68
Total 6.92 20.30 16.50
Greatest - 1941 k.21 36.99 30.93
least - 1ot 1.98 8.0 6.03

The above figures are from the U. S. Weather Bureaun and cover the years 1941
through 1952 for Coalinge and Hernandez, and the years 1931 through 1952 for
Priest Valley. This is the best information available in the area as there
are no weather collecting stations in the immediate srea of the property.

UCC 000162

Union Carbide trial exhibit UC-3150: L. P. Twichell to T. S. Ary and Others: Asbestos Project Status Report for April...

ACL Doc 17986 - Page 5 of 31 Published by AsbestosClaims.Law

asbestosclaims.law/library/17986/5


https://asbestosclaims.law/library/17986/5

-6-

PROCESS DEVELOPMENT - L.P. Twichell

The ettached f£low sheet shows the equipment presently being used in
the pilot plant operation. The percentege figures shown are the approximate

average splits of material for material balsnce PUrposes.

Most of the process

development work is complete with respect to type of equipment, capacity of
equipment, and conditions of operation. Some additionsl date 1s yet to be

obtained on the following:
1) Maximum capacity of the Hammer mill.

2) Optimum feed rate for the Bauer cleaner.

3) Selectlon of an alternate type of opening equipment {(Mikro-pulverizer
pow being used has too 1low a thruput) for the fiber openlng step-

Due to some delays in the Condor drilling program 1t is now expected
thet the shift operation of the pilot plant will not begin before May 25rd.

The entire program is expected to last five or six weeks.

Exact opersting

procedures and conditions have been establiched and written in the form of an
operating manual., These conditions will be strictly adhered to during the
pilot plant campalgn. A second manusl has been prepared giving the procedure
for all physicel property measurements to be made on the various samples taken.

Determination will be made of the following:

1) Screen analysis before and efter Hammer mill.

2) Screen analysis, grit, bulk density, oll absorption, end Quebec standard
screen test on both the aspirated products from the 20 mesh screen-and

+he Bauer cleaner.

The attached chart shows typical physicel property messurements made

on samples processed to date.
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PRODUCT DEVELOPMENT - E.F. Reichard

Formulations angd Physical Properties

From the formulations 1igted below tiles can be made which sll have
the desired indentation hardness. The values of other physical properties
such as dimensional stability point to use of sbout 20% asbestos as & minimum.
This is also about the minimum with compercial users.

20% 22% 25%
Asbestos Asbestos Asbestos
UCPC Vinyl Resin VYHH 16,03 15.67 15.543
ICCC Plasticizer Dioctyl phthelate L.26 k.57 .77
Robm end Heas Stabilizer G-62 0.71 0.76 0.79
Argus Stabilizer Mark 225 1.50 1.50 1.50
0, (Anatase) 3,00 3.00 3,00
Limestone 40 mesh XD 54,50 52.50 49.70
UCNC Asbestos L-1-029-2P 20.00 22,00 24,81

160004 100.006  100.00%

Following mre comparative physical properties of tiles containing 22%
of UCNC fully-opened asbestos in one case and 22% Quebec 7-R type in the other:

22% UCNC asbestos, oo COMMERCIAL QUEBEC
Fully opened Asbestos TR Grade
53% limestone. - 53% limestone.
No heat on mixer No heat on mixer
2 passes on calender 2 passes on calender
rolls rolls

1-Minute McBurney 9.4 10.1

Indentation, Mils on &

0.125" tile

Tensile Strength, psi 686 59T

4, Elongation 8.9 10.0

Tensile Modulus, psi 25,068 20,997

(Measure of stiffness)

Although these values do not fall onto expected levels between those
reported last month for tiles containing 20% and 25% asbestos, they are con-
sidered satisfactory by UCPC personnel. They are useful for comparing UCKC and
Quebec products mixed, processed, and tested by the same people and under
similar conditims. .

Strain release shrinkage in mlls per 1linear foot during heating finished

tiles at 80°C were:
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sprinkage, Mils/Lin. Fb.
A. Virgin 22% UCNC asbestos, 53% 1limestone fill 10.0 milling direction
3.0 transverse direction
B. 30% scrap (3rd cycle) 22% UCNC asbestos, 10.2 milling direction
53% limestone fill
¢. 30% scrap {4th eyele) 22% UCNC asbestos, 6.5 milling direction
53% limestone Fill 1.6 trensverse direction
D. Virgin 2% Quebec asbestos, 53% limestone 5.9 milling direction
fill 2.1 transverse direction

Although g11 meet the Federsl Specification, these too did not alige
exactly with the values reported last month but indicate that differences vere
small among batches with Quebec meterial and UCNC virgin and rerun blends. The
departure from values previously reported for mixes with 20% and 25% asbestos
ig attributed to variations in stress during cooling and cutting of the sheets.

Base Color

Recycle of trim screp at 22% for the first recycle and 30% each time
thereafter has not adversely affected color (or other properties) through four
cycles., Addition of 20 PPM of a standard oil-soluble blue dye (UCPC cede 81-Y)
produces tile matched to the desired neutrality and exhibiting a lighter shade
than blends containing Quebec asbestos. 1L appears certain that colors '
equivalent to or lighter than the lightest commercial products can be made
from UCNC asbestos using the 5% T10p noymally added for these in industry.

Semples from virgin mixes, recycle blends, and color-adjusted formule-
+ions have been started in LO-day ultra yiclet color stebility testing.
PBulk Densiy

Die-pressing tests ipdicate fully-opened TCNC asbestos can readily
be compacted to densities of 60-T0 pounds per cubic foot (standard pressure
pecking density is 58 1b. per cu. ft.).

‘Thermal Discoloration

Tmproved milling behavior vas obtained in mill stebility test batches
containing 1% citric acid by changing from the normel roll temperatures of
150°C and 150°C to 1h0°C and 160°C. The variasbles of roll temperature average
end differentisl will be studied further.

The purple color factor in excessively neated tile batches was found
to remain on tke insoluble filler when the organic binder wes dissolved in
methyl ethyl ketone. HC1 treetment aigsolved the limestone leaving & pink-
purple colored esbestos residuve. Further ePforts to dissolve the color fector

are underway.

Fluxing tests were Tun with tile mixes in an open paker-Perkins mixer
type as used vy some Armstrong Cork Co. pleants. Use of pre-compacted asbestos,
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incorporation of trim serap,

and substitution of dioctyl

phthelate for the

ganticizer 160 plasticizer used by Axmstrong all appeared to produce shorter

£luxing cycles.
for flwxing.
their properties is scheduled for the near future.

Other Mill Products

The normally-used period of 230 minutes
Ineorporation of these mixes into tiles and measurement of

appears sufficient

McBurney l-minute jndentation hardness values on tiles made with

(22%) of UCN asbestos 1ift No.

comparable percentages
i.e., 9.4 mils for

products were easentially the same,

1 and Bauer separator
1-1 fully opened and

9.2 mils for Baver fully opened. Studies of other physical properties with
Bauer product mixes and effects of formulation changes on them will continue.
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ENGINEERING - J.A. Connors

Preliminary engineering studies for the asbestos project are con-
tinuing where practical in advance of a final definition of products and pro-

cess.

The application and design of the various types of pneumatic
conveying systems have been investigated in the published iiterature and with
people experienced in the fleld. The Canadian asbestos industry eppears 1o
use only the high velocity-low density type of conveying, but the low velocity-
high density type and the fluidizing gravity plan type mey have some applica-
tions in a plent for our material. Design methods for all three types of
pneumatic conveying systems are still largely empirical, however, and tests by
a reputeble vendor probably will be necessary to prove applications. A proposal
has been obtained from the Fuller Company for testing 10-cubic foot quantities
of our meterial in its various physical forms at +heir lsborastory in Catarsugua,
Pennsylvania. Notes on the literature search are being prepared for distribu-

tion to all parties concerned.

In coopersbion with Sales and Research, revised estimates have heen
prepared for installing an assbestos pilot plant in leased space at Coalinga
under two plans. The first plan would entail essentially a relocation of the
existing equipment at Tuxedo. On the basis of current capacities and yields,
six 400-pound ore semples could be processed per 8-hour shift with this equip-i
ment. Under 3-shift operation, the annual fiber production would be 360 tons.
The estimated new investment for this plsn is $50,000. i

|

7

|
\

The second plan would involve & utilization of the same equipment
from Tuxedo, and also the addition of a suitsble drier and other equipment for
continuous operations and a larger fiber opener for the higher production.
Here, the annual fiber production under & 3-shift operation would be asbout
5000 tons. The estimated nev investment for this gecond plen is $170,000.

Attached is a tabulation of the estimaeted costs for the two pilot
plant plans.

Participation with Research in various equiypment tests is planned.
The testing of & Raymond mill as an alternate fiber opener is to be witnessed
in Johnson, Vermont, duxring the week of May 9th.
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ASBESTOS PILOT PLANTS AT COALINGA

ApBRoOIUS TLii/s o s

PRELIMINARY ESTIMATES OF INVESTMENTS

Manual Handling Machine Hardling
Batch Processing Cont. Processing
Design Feed Rate, Basis 8ix 400 1b.samples/B-hr.shift 1 Ton of ore/hr.
, Ibs/24-hr.dsy 7200 40,000(83% Eff.)
, Tons/200-day yT. 720 1,000
Design Product Yield 50% 50%
Design Product Rate, Tons/200-day ¥yT 360 2,000
New Investments:
Land,land Improvements and Building (leased Space)‘/ (Ieased Space) =~
Machinery and Equipment
Front End Loader - $4,000
Crusher $1,000 5,000
Bucket Elevator to Feed Bin - 2,000
Dryer 4,000 (tray) 26,000 (rotary)
Blower,Cyclone and Bag Filter
for Dxyer - 7,000
Bucket Elevator to Hamer Mill - 2,000
Hemmer Mill (Jeffrey) (sF) (sF)
Screen {Rotex) (s7) (sF)
Cleaner (Bauer) (sF) (sF)
Opener 3,000 8,000
Bins for Feed, Product, Floats . -
and Tailings - 9,500
Cyclone Collectors with Rotary
Valves (sF) (sF)
Dust Collector (Mikro-Pulsaire) (sF) (SF)
Blower (Am. Std.) (sF) (sF)
Air Compressor 1,000 1,000
Platform Scale 1,000 1,000
Instruments, and Misc. Iab. and
Shop Equipment 3,000 3,000
Quebec Std.Testing Apparatus (sF) (s7)
Duct Work end Mise. Piping 1,000 5,000
Misc. Platforms, Equip.Supports
and Foundations 6,000 6,000
Misc. Erection of New Equipment 2,000 7,000
Relocation of Existing Equipment 7,000 7,000
Substation and Power Wiring 1,000 3,000
Furniture and Fixtures - 1,000
Transportation Equipment, 1 Pick-
up Truck - 2,500
Sub Total Installed Cost $30,000 - $100, 000
Const.FEngn.and Administration 3,000 10,000
Design Engn. 2,000 20,000
Contingency 15,000 40,000
TOTAL NEW INVESTMENT $50,000 $170, 000

NOTE: (SF) denotes re-use from Sterling Forest
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M’“ J-To H.e»ll

Reception has been good from the following potential customers:
Mastic Tile Co., Ammstrong Cork Co., and Kentile Co. A1l of these flocr cover- L
ing manufacturers are interested in owr material with respect to both vinyl and
asphalt tile. Flintkote Co. appears to be interested in our material for use v
in asphalt tile only. The total consumption of these four manufecturers is in

the order of 30,000-40,000 tons of fiber per year.

Menufacturers of other types of commodities have also been contacted.
We have received encouragment on use of our material in the following epplica-

tions:

1) Asbestos in cement for stucco house siding. v/
2) Use in joint cements. .
3} As an additive to vermiculate. .

Many of the above manufacturers are ready for tests with one-ton
quantities of fiber. These quantities are to be supplied from the pilot piant
program starting late this month.

In general, the Sales Department is quite optimistic and still feels
that it should be possible to meet the schedule outlined in Dr. Pufehl'’s report
of April 12, 1960. In that report it was stated that we are probebly aiming at
an August 1lst target date for having enough letters of intent from customers to
request construction of a plant facility.
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Drill Site visit

A visit to the arill site to observe the drilling technique and,
gampling procedure was rendered impossible due to heavy rains. This will be
done during more favorable weather. We also wished %o observe another alter-
nate access road along San Benito River to the Los Getos Canyon roed.

Mining Operstion Studles

Tentative calculations have been mede for & ripper-scraper mining
system to determine optimum road grades between the drill site end & possible
mill site located on claims Jim'6, 13, and 4. The caleulstions were based
upon common esrthmoving equipment tables and balanced against the speed and

rim-pull rating of 2 PR619 wmit.

Dry Grinding Tegts

Tme Bishop laboratory completed one 4dry grinding test on a drill
hole sample and additional test work using magnetic separation on different
aize fractions is in process. (Memo from Mr. George Brewer to Mr. L.E.Sauss,

aated May 2, 1960).

The plus 60 mesh meterial, by visual inspection, is of compareble
grade with the I-1 and L-2 products from the Tuxedo pilot plant. This test
suggests the feasibility of a primaxry separation of the coarse gangue and the
fine material {-60 mesh) for potential up-grading.
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MINUTES OF MEETING (Mey U4 end 5, 1960, st Tuxedo.

Those Attending

CGrand Junctlon - T.S. Ary
W.H. Kohler
J.L. lake
J.A. Tavelli

Bishop -~ L.E. Sausa

L.E. Wright .

Engineering - J.A. Connors
S.J. Cromerxr

Sales - T.Jo Hﬂ-u

Reseerch and Develomment-J.C. Brantley
¢.S. Jordsn

M.A. Kurlender

H.F. Reichard
F.S. Smith
E.H. Spreen
¢.0. Strother
L.P. Twichell
R.G. Woolery

The sgende for the meeting was previously shown in the Summary section
of this report. The material presented in the general information session are

covered by the preceding written reports from each group.

The following were the items covered and action taken or recommended

during the discussion session:

Plant Design Information

A review was made of the attached tabulation {(Attachment A) which
shows the information required for plant design purposes as applied to process

design only. During the meeting sssigrment of responsibility

was made to the

various groups for collection of the specific information 1temized., It was de- 3’

cided that J.A. Connors would act as the central clearing po

int for all design

informstion as it was collected. Attaclment A shows the items discussed and the

assigment of responsibility.

Test Program on Mining and Ore Bandling Equipment

J.A. Tavelli presented cost estimates of production mining on the

Condor site.

An additional study was made of the cost of a one-wveek experimental
mining program which was estimated to cost approximately $3500. Attachment B

shows the detsils of Mr. Tavellits studies.

UCC 000173
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Ttle Acquisition

7.8, Ary reviewed the situation with respect to asbestos property
in the Coalinga eres not under our control.

Pilot Plant at Coalinga

A review was mede of Mr. Connors® estimates for a pilot plant in-
gstallation at Coalinga.

Recommendations

After discussion of the last three items above, it was decided to
make recommendations on each of these subjects to the Company officers and
members of the Project Evaluation Committee. Attachment C is & copy of the
Jjetter requesting consideration of these three items. Tt should be noted that
approval has already been given to proceed with the experimental mining and

materials handling progranm.

Miscellaneous

Attactment D is a map of the portion of the Condor property that
is being drilled for the mine development program.

UCC 000174
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ESTIMATE OF MINING COSTS WHICH MAY BE
ANTICIPATED FOR THE CONDOR ASBESTOS PROPERTY

J. A, Tavelll
14-29-60

The Union Carbide Nuclear Company Grand Junction Operations has heen
engeged for several years in the operation of open pit mining properties. We
sre currently active both at Meybell, Colorado end at the Gass Hills, Wyoming
in open pit stripping and mining. Our experlence includes both contract and
Company operated activities in materials which range from relatively soft ccommon
excevation to rock areas which require drilling end blesting. Drawing oo this
Compeny experience, a yveview of machine rate capabilities and cost records,
ghould provide data applicable to the proposed open pit mining at the Condor
Asbestos property.

Certain differences exist in the camparisen of our present getivity
with that projected for the Condor property. First, in the wraniun aress we are
producing ore which require selective mining after stripping of waste, whereas
the Condor operation will probably require only grubbing and clearing followed
vy production of essentielly the total underlying material with only minor waste
removal, if any. Second, the Plsteau Aree operations experience & rigorous cli-
mate with freezing temperatures prevalent throughout several months of each year,
whereas the Coalinge Area can be expected 10 present no problems of frozen
ground and only & short period of high precipita.tion. Third, the physical nature
of the material to be excavated at Maybell and at the Cas Hills is predominantly
soft sandstone of low moisture content, whereas the material at the Condor PTo-
perty will probably be wet cohesive and slippeYy, creating a handling problen.
With due consideration given t+o these differences, some worthwhile application
of data should be possible.

Experience data from Colorado open pit operations are as follows:

Hourly Owning and Operating Costs - Includes Maintenance

Tractors: D-9 Ripper, caterpillar $19.25 per hour
D-8 Pusher, caterpillar 1%.10
p-6 Dozer, caterpiliar * 8.65
Road Graders: 12 Caterpillar $ 8.19 per bour
Scrapers: s-18 18 yard, Buelid $15.66 per hour
Shovels: -  90-D Northwest 2-1/2 yard *#$32,50 per hour
20-B Bucyrus-Erie, 5 /4 yard #* 11,95
Tnsley, 1/2 yard * 9.45
Trucks: Single axle, 5 yard #$ 5,00 per hour
Tandem sxle, 10 yard * 8,00
off-highway Buclid, 12 yard © % 9,60
Off_1i prvay Fuclid, 17 yard UCC 000183 10.12
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193,952 _ 75,5 yards

Yards per hour =

P 2595
Cost per yard (shovels) = $0.140
Cost per yard (auxiliaxy) = $0.254
Cost per yard (ell equipment) = .39

Where drilling and blasting is required for open pit excavation our experience
at Maybell has been &S follows:

Holes drilled on 10 foot centers:

(a) Ysxds of burden per vertical foot of hole: 3,7 yard
(p) Explosive used per yard brokens 0.38 lv.
(c) Shot hole cost per yard proken, 4-1/2" Di $0.0518
(d) Explosive cost with primer per yard: %.0506
Total cost per yerd: .02

APPLICATION OF DATA TO CONDOR MINING ESTTMATE

The proposal for mine production anticipated at the Condor property
must be developed from information now on hand relating to mill requirements.
Tt has been proposed that the Pinished product Tibre output desired is 150,000
tons per year. Recent analyses further indicate that it may be possible to re-
cover 50 percent of the original ore feed &8 marketable fibre. Another assump-
tion which must be made in estimating mine production is the moisture content.
Tt will be considered that the average moisture content of the ore in place is
20 percent by welght. FTrom these assumed values the requirements of mine pro-

duction can be estimated.

Finished fivre: 150, 000 tons per year
Material grade: Range of from 0% to 50%
Dry raw toms required: Range of from 300,000 to 500,000 tonsfyear

Moisture content (rew ore Y2 2
Wet tons required: 360,000 to 600,000 tons per year

Mine operation: 8 hour day, 5 day week
48 weeks per year = 240 shifts per year

Wet tons per shift: Range Z@%hz_g_@. = 1500 tons per day

@-21%0—9 = 2500 tons per day

Average velue of required feed: 2000 tons per 48y
Unit weight raw ore: 22 cubic feet per ton; 1.2 tons per yard

Average yards of feed re uwired: _2929 =
rage ya qn =5 1660 yerds per day
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Scraper Operation
Scraper cycle from Msybell Experience:
Ioeding time with pusheat: |l.2 minutes
Tram time (one mile - 4% grade): 4.6 minutes
Dumping end spreading time: 0.7 minutes
Return tram time (one mile): __6.5 minutes
Round Trip Total: 13.0 minutes
Screper availability: 50 minutes per hour
Seraper trips per 8 hour shift: 5.9.1—;—8 = 30 trips
Scraper cepacity per day: 30 x 18 = 540 yards per shift
. 1660 _
Mumber of scrapers required: "5"1:5 =3
Auxiliery equipment required: 1 - pusheat ripper, D-9
1 - road grader - Cat - 12
Cost of total equipment:
% scrapers at $15.66 per hour = $46.98 per hour
1 pushcat at $19.25 per hour = 19.25
1 blade &t $ 8.10 per hour = _ 8.1
$74.542 per hour
Cost per yard moved:
$Ih..i%§.dl‘_§ = $0.367 per yard
Breakdown: Scrapers $0.231
Pusheat 0.095
Blede 0.0L1
.367 total per yard
5.306 per ton
Shovel Operation
Shovel Capacities: 1/2 yard 60 yards per hour
3 /% yard 80 yards per hour
1 yard 120 yards per hour
2-1/2 yard 260 yards per hour
3-1/2 yard 340 yards per hour

Condor Job Requirements?

;_6_32 = 207 yards per hour. The 2-1/2 yard shovel is

indiceted but should be operated at capacity of 260 yards
per hour for meximm economy. Trucks best suited to this
shovel would be 17 yard off-highway type.

UCC 000185
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Loading time, 2-1/2 yard shovel, 17 yard trucks 3,5 minutes
Truck transport time (one mile and return): 12.0 minutes
Round trip cycle time: 16.5 minutes
Round trips per truck shift: elx.so = 24
N £ trucks required: @}OM =
umbexr O q o 17 5
Auxiliary equipment required: 1 - Road greder, Cat-12
1 - Dozer, Cat D-6
Cost estimate for shovel operation:
Total Per Yard

1 - shovel at $32.50 per hour $32.50 0.125

5 - trucks at $10.12 per hour 50.60 0.195

1 - Grader at $ 8.19 per hour 8.19 0.032

1 - Dozer at $ 8.65 per houxr 8.65 0.033

Total $99.94 per hour

Cost per yard: 99.94 x 8 _ $0.387

Cost per b

Other Considerations

2070
on: 9.3-_221 = $0.322

in Selection of Mining Methods

The choice of method depends on physical character of material, most
particularly the moisture content.

Questions which need to be answered are:

1. How sti

2. How sli

cky is ore - will it dump clean and load properly?

ck is the surface in the pit: Can wheel vehlcles traverse

pit bottom resdily?

3. How doe
what ar

Material c¢

s material stack on a stockpile? What 1s repose angle and
e characteristics for drawing through a grizzly?

ould be partially air dried by using scrapers over & broad

area, first ripping the grouwnd to allow air circulation, then picking up the top
one foot with screpers. Each day's production would require ore from an area
thaet 1s in areal extent: 1500 x 27 = 40,500 square feet or approximately 200 feet

by 200 feet. Eight

or ten such areas could be selected and worked in rotation

allowing each & week or ten days to dry after ripping.

Use of shovels reguires high (15 foot) berms for greatest efficiency.
Ore would have to be teken at its natural molsture content.

Surge capacity and dumping requirements at the mill site are an im-
portant consideration. Assuming that mine production goes to a stockpile, it
will cost about $0.15 per yaxrd to re-handle from stockpile to grizzly if &

front-end loeder is

Union Carbide trial exhibit UC-3150: L. P. Twichell t
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Tt would be desirable to maintain & stockpile of 3 to 4 weeks minimum
feed to allow for weather contingencies in mining. This amount is from 27,000

+tons to 36,000 tons.

If adequate grade control cen be meinteined it will be economically
desireble to feed the mill directly from current daily production during the
mining week. If scrapers are used thils would require & bridge structure over
an unlosding surge bin which would feed through a grizzly to & conveyor. By
a Girect mine to process feed system the raw meterial cost can be reduced by

about $0.12 per ton.

The use of end-dump trucks would simplify the unloading direct to pro-

cess at the mill, but would not allow for field drying of meterial.
The value of drying is estimated as follows:

o0% moisture by weight = 400 pounds per ton

400 pounds Hp0, specific heet, ealories per gram = 1.0
Iatent heat of vaporization: 596 calories per gram
Specific heat of ore (estimated): 0.2 celories per gram

Heat required to drive off 75% of contained water with assumed

ore temperature of 3000C; AP = 100-30 = 70°:

Total water: (400 1bs) (k5k) = 182,000 grams per tom . -
Water to be removed (75%): {182,000){.’15) = 136,200 grams per ton

weight of ore: 2000 1bs - 400 Ibs = 1600 pounds
(1600) (454) = 727,000 grams per ton

Heat reguirement:
(182,000) (1) (70) £ (136,200)(596) # (727,000)

(0.2)(70) = 1,275,000 f 81,000,000 £ 1,015,000 =

83,200,000 grem calories per ton, or;
83,200,000 = 331,000 BTU per ton
252

Natural gas fuel estimate: 1000 BTU per cubic foot -- heat content
05,0002 per cubic foot -- cost of fuel

Gas required per ton: ‘7%’58@ = 331 cubic feet

Cost of gas per ton: (331)( .00042) = $0.1L per ton

Conclusions

From the sbove figures it would appear that a scraper operation provides

the most favorable economics, provided that the physicel character

of the material

ig such that it can be handled by this method. Total mill feed costs would be

expected to be approximately as follows:

1. Mining end transporting to mill stocikpile: $0.31 per ton
2. Supervision and Engineering (10%): 0.03 per ton
3, Rehandling of stockpile (2/5 of total feed): 0.08 per ton
Total $0.52 per ton
). Possible mine credit for air drying ore: 0.07 per ton
55.35 per ton
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d a D-9
tion using EW-21 scraper an
imental program of excava eceded relating o
- exizg of one week should provide the answers nected o cost:
o or zrh;gng On a short term basis this might be exp
materl .

$425.00
Mobilization of equipment:
Bquipment rental.DW-Zl at $26.50 per hour i, ggg.gg
D-9 at $20,50 per hour 820.00
Engineering and supervision: PR
ciest 3
ontinest Total $%,105.00

terial.
This equipment night be expected to move 5,000 yards of me
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