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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA

PRIMARY NAME: METEOR CRATER

ALTERNATE NAMES:
SATURN PLACER PAT. MS 1806
JUPITER PLACER PAT. MS 1806
VENUS PLACER PAT. MS 1806
MARS PLACER PAT. MS 1806

COCONINO COUNTY MILS NUMBER: 254

LOCATION: TOWNSHIP 19 N RANGE 12.5E SECTION 13 QUARTER C
LATITUDE: N 35DEG 01MIN 39SEC LONGITUDE: W 111DEG 01MIN 18SEC
TOPO MAP NAME: METEOR CRATER - 7.5 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
SILICON

BIBLIOGRAPHY:
BLM MINING DISTRICT SHEETS 147 & 148
ADMMR METEOR CRATER FILE
MAINWORING, T.A., MKT. FOR METEOR CRATER
SILICA SAND IN AZ. & SO. CALIF., STANFORD
RESEARCH INST. 1954,
ADMMR U FILE
COMMODITY: SILICA SAND, STISHOVITE, COESITE



"Except for life itself, meteorites are the most interesting things on earth”

Canyon Diablo meteorites are the world's most famous and most attractive meteorites. They
are remnants of a giant cosmic bolide, presumably an Apollo asteroid, which struck northern
Anzona 50,000 years ago creating a mile-wide and 600-fect-deep explosion impact/crater now
known as Mcteor Crater or, in scientific circles, Barringer Crater. The kinetic energy of intense
shock of impact at about 20 km/sec volatilized or otherwise destroyed nearly all of the meteorite.

This "cosmic cannonball”, 30 meters across and weighing about 200,000 tons, was travelling with
a velocity of 20 km/sec and packed a 15-magaton wallop. Less than 30 tons survived volatilization
to be collected and displayed in the world's great museums. Meteor craters can be described, at
least poetically, as the result of an irresistible force meeting an immovable object. Less than a
dozen are known on earth with associated metcorites. More than 100 ancient impact scars or
structures are known. -Geologists term them ‘&stfoblemes”. Meteor Crater, Arizona, was the first
meteorite crater to be identified and is the eximelepar excellence.

Canyon Diablo meteorites were first broxa %70 scientific attention by A. E. Foote in 1891,
who did not associate them with the nearby «be r which he supposed to be volcanic. He also
discovered minute diamonds in some of them w\ich we now know were converted from the
minerals graphtite and cohenite by the shock. It vimained for D. Moreau Barringer in 1908 to
demonstrate that a cosmic bolide created Metect Crater. His twenty year attempt to mine the
supposedly buried body is a heroic but frustratis 3 epic in the annals of mining. |

These nickel-iron meteorites are classified as medium octahedrites based upon their type of '
crystallinity. In composition they are 92% iron, 7% nickel and 1% "other" - consisting especially
of cobalt and interesting amounts of the plantinum-group metals. Nickel-irons are rare among
observed falls but are common among finds apparently because they are distinctive and resist
weathering.

The Canyon Diablo metcorites have had many remarkable scientific uses; for example, in
helping to establish cosmic abundances of the elements and as a standard for sulphur isotope
ratios. In the mid-1950's, a Canyon Diablo meteorite also was used to first establish the age of the
solar systemn as 4.5 billion years and by inference the age of the Earth, a dating which has been
sustained.

Owning one of the rare Ca‘nyon Diablo meteorites, a messenger from outer space perturbed
from the asteroidal belt, is a privilege demandimz reponsible curatorship.

If Arizona ever decides to designate an official state rock, this meteorite should be the obvious

rack of choice ? N




?NLME OF MINE: METEOR BILICA, INC.

COUNTY : Coconino
DISTRICT:

JOVNER:
1 MEPALS: Silica Sand
OPERATOR ~ND ADDRESS . yﬂNE STLTUS 
Date: ) Date: i
10/46 W.A. Moeur, President, L 10/46 Shipping

|
Phoenix Natl. Bank Bldg.,Phx |

Feb., 16, 1929

Meteor Crater Exploration & Mining Co,, sinking
a shaft in Arizona to locate remains of a meteor
supposed to have buried itself in the desert, was
recently employing 25 men.

(This was taken from Skillings Mining Review
February 22, 1969 (4D Years Ago) page 24




ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES

INFORMATION FROM MINE CARDS IN MUSEUM

ARIZONA : MM-1288 Meteorite (Ni-Fe)

COCONINO coO, -

BARRINGER (METEOR)CRATER
MmiLs #asy
Me Teox Chaver! ;,):)
4~ Al

4477 Meteorite(Fe-Ni)
4478 Meteorite(Fe-Ni)
4479 Meteorite(Fe~Ni)
5597 Meteorite(Fe-Ni)
5598 Iron oxide (meteoritic)
5599 Iron oxide (meteoritic)

-




Date Printed: 07/09/1999

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES

INFORMATION SUMMARY

Information from: Kem Phillips
Company:
Address:

City, State 2IP:
Phone:

MINE: Meteor Crater

ADMMR Mine File: Meteor Crater
County: Coconino
AzMILS Number: 254

SUMMARY

Meteor Crater is a privately owned group of patented mining claims
which covers one of the best preserved meteor impact sites on earth.
The impact site was historically developed for a sourse of ferro alloy
metals and high purity silica sand. Its current status as a scientific
and tourist site now-far outweighs its mineral resource development
potential.

Ken A. Phillips, Chief Engineer Date: July 7, 1999




CROSS-SECTION _OF METEOR CRATER

SHOWING <OMPLETED . AND PROPOSEP EXPLORATIONS

Supai ("Red Beds") Sandstorne
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METEOR CRATER

10/92
photo by Leroy Kissinger
negative in photo file




 °Dr. L, D, Ricketts,
Warren, Ariszona,

; My Dear Dr. Rickatima

- licatiena which he cites, but ther
'_coo:\ mtte that require emphasis beceqse of

‘above tha surrounding coy;try.
“Gﬂndo :

S '..nf the geology.

o ,nortlmast % cratars
‘formation® oveflying thé Xaibab limestons. It is low but distinct, with
 Ats axie béerinddn the sape
.- Qescribed In™Np v
" receive mentionNn #f tha descriptions of the crater that I have seen,
- It is important singe therd seems to be a definite relation between the anfi~
" ¢line and the crater, o position and as to tremd of structural lines.
My obaervations confirm Mr. Barringer's statements concerning the gjected
" Jmestona and sandstone boulders, his descriptions of deformation, metamorphoned
... white sandstons and other facts mentioned by him. There 18 2 little native
.~ iron pnow vialbla around the crater, but I did find fragments near the northeaat

: rim, JFragmenta of metamorphosed red uandatan.a were also found in the visinity
,}_;_or tb.esa f.ev piacaa of. m,ckel-iron.

Navember 22, 19)9

/'\.

It has been difficult to rea.dh s.n(i expreas a wall-reasaned

,op:lxuon upon the proposed drilling venture at Caon pu.t crater because ths

phenomenon is entirely unique. Many leading sclentiata have applied time
and effort to selving the queation of tie or}g‘tn‘uf -$he o;'ater, only ta dis-

. agres, ~ After spending twe days tiere, ascdirected, and upon reviewing tha
‘published papers on the subject, it is my Jjudzment that-4% wiuld nat be a

. reasonabla venture to aearch for a depasit of nickel are ai.thex; within or

. without the crater in the hope that a deposit, muitable For mining, does

in reality exist there. I shall ng{ atteimt to re-describe the occurrence.

ev’ral cutatanding facts respectigg
their relative importances

- The erater has been well described QZNQ dpnger's papar and in the pub-
8

st in traveling acros tme flal—lying limeatones of the

canyou mabla country, the butte ia viaidle Ex;enty miles or more. The

upturned limestones, comprieing the rim of the Bytta, atand 16Q to 200 feet

ia prim’x%z, a structural hill with a
t-lying »ocka with rack debris piled

hola in the center. uo/t« 961‘6\11:1

: . ) ) ’ ‘ /’//
.  Beacnd.  It\la d in a regign of volcania activisy. San -
: Franaisco Peak, a volcaniq mauintain, - Qo up 45 miles northwest of the
. crater., (Bee the flgures Asgomp iils naper for graphi.a summaries

rd, an/t,{clinal stmctur. is pleinly visihle about 1% mﬂaq
e 4014 shows in the brown sandstone of "Moencopie |

rection as the mein NW-8B fault of the crater
ringertia paper. This anticlinal structure does not



 high percentags af carbon.®

Dr. L,D.R. 2
Nav, 22, 1939

' Standing alana. the facta as seen in the fiqld would 1ead ‘o the
lﬁgioal inference that the crater was of geologic origin, relaked in seme

way ta the volcanic forces which have recently been aciive in the San Franciece
voleanic fisld.  Thies explanation is disturbed by the scattering boulders

and fragments of native nickel-iroa, totalling aix hons or more in weight,
which hava been found surrounding the crater with gongenirie diatribution%"

§inea native nickel-iron ies generally asmsumed to be #f eteeria origin, itha
been eoncluded regardlesa of the obvious geolegle rejatigne that the crat

was formed by the fall of a large mateor.- If, in reality, this iren is net
metecris but terrestrial, and if a rational tl;.;gg_if t8 orizin in connegtion
with shé formation of the grater can ba maintained 111\ arrive at an ex-
planstion, which accounts for all of the factMNLﬂudy o ghe teghnical
Yiterature on tila iron showa that there is no unanindty of belef in its
meteorie origin, = Moiasan, after making chemical analyses fragments

of Canyon Dlable iren, questions whather/tt\i\s of meteoric origin. Dr. Carl
Hintza'in his "Handbush der Hiperalogle® also “wuggesta that this iran is terres~
trial, = Cohen, one of the foremost gdthg len meteorites, as quoted by

- Farrington in Vel. XIXI "Memoirs of /the Satlopal Jcademy of Science" remarks

. that, "It 1a not certain whether the Qdnyon Piab)e iron is meteoric or, like

the Greenland nickel-iren, of terresiria g}d in common with the latter

it hag a very low pereentage of nickel, at legst in portions of it a comparajively
the sam work,. Huntington, another authority

on meteoritas, discuases the poasibility of“\the reatrial origin of this irone
'J.'heae men_ are all chemists/and gtudents of metworftes rather than structural)

and pY-1: di.scovgred large houldecs of najive nickel-irenm, weizhing as much ag
‘twanty tons, oceurring in conhecti X basalt flows on Mt, Ovifak, near tha

 Islend of Dimco¢ off e west cosst of Mreenland. Lentigular and dise-like

~ plegen of the Metad we re alse found ®mbedded in the rock,  These fragments had

the pisted teristic of meteoritea and were long thought to -
i be of meteofic 6 r the dron rave the Widmannstatten figures. Steenatrup
0 found a thi of fiftyfeed of basalt filled from top te bottom with irom
" ‘graing as a the rock, These grains showed Widmannstatten

: orphous carbon and corundum, ascording to Moiagan.
, madea ag to origin. Poasibly it may have been
-present in the origh or reduced by carhon on its path to the surfagae,
It has been guzcested t the iron and nickel may have been braught up in
gasjecus form as carbonyls,NI (C0)g, FE (CQ)5, and ¥E,(CO)y,  This suggestienm
has been made by C. Winkler. In this gonnection, it is of interest that the
Mond. process for the obtaining of metallic nickel depends upon ths conversion
~ of nickel in a matte to a gas, nickel carbonyl, which is later decomposed.
t.hna depol:l,ting metalli.a nickel.

' Various sugzestio



Dr, L.D,Ry 3
Naov, 22, 1919

: . 'The great abundance of iron found in connection with the Gaom
“Butte crater, as compared with the relatively small amount of meteqric
~iron found 1in the six hundred meteoric falls catalogued by Farrington, is

a fact that requires same explanation. It is necessary to btuild up an

hypothaqi;, which will account for the nickel atzining of the metamarphased

sandstone in Barringer's drill holes, and the numercus small fragmenka of

~ nickel-iron found in the crushed sandgtones, and which will also account far

the chlorine in the so-called "shale balls". Such ap/hypothesis is here
attempted. = Gageous emanations are a common volcanic hei‘gmanon. It is
- not unreasgnable to suppesa thak nickel carbonyl, passikly Qro carbonyl,
carbon dioxida and chlorine, with other volcanic gases, k& from a deap~
seated magma ta the top of the absarved anticlinal’ s“ﬂme’sur Posslhly these
gases abstragted additienal iron from the red ssndsionea of the Supal formatian
on their way to the surface and upon reaching the poin¥ of grea.teqt weakneas,
where fracturing had occurred, deposited their metallic cantenta 1ry the form
of native nickel-iron. A later accumilagion of volcanic forcesy in the form
of compreased volcanic vapors and gases pdssibly, caused an explasion in this
place of wealmess, forming the crater apd casting suf the previous accumlatian
. of nickel~iron. = BExplesions in volcap"lc sreas withqut accompanying extrusions
of lavas to surface are wall known. $ Ak sevepral gpochs in its histary, the
top of Mt Vesuviua has baen tarn away by ¢epvulsions which have not produged
lava,  On July 15, 1888, tihe summit and sides .6f the Japenese mgouniain Kobanhai
~ were blawn off by a ateem explosion. No- liquid\ rock was ejected. The

- ancient lavas of this mountain-have-Deen cold for ages and the relation of the

rocks te the catamtrophe was/wholly pagsive. Ay 91<a Lonar, in Indla, there

is a nparly circular ballow; 300 to.400 feet deep,-a mile in diameter. Tha

origin of this hallow has ‘been/ aacrib\aé toe voleanic explosion. Thus 4% is
not unxeasana,blg that Goch, But\e crater wﬁy have nad a similay arigin.

' The foregoing atatement w \uyO/ for the facta am seen. Attacking
the sahjeat from a different angle, thére are many reasons which lead to the
bellef that the h_ a was not caused by a.fall of matearites. €. K. Gilbett,

O 4n 1896, aa showd in en griicle publtshed in "Science®, Vol, 3, made a “‘n"f"“

contons map angd’ mogel of Oogn Putte and the surrounding ares. Ha calculated

' the augpnt of/material which had been cast qut of the hale, and found that 1%
- waa about 83,000,800 cubic yarda.) and caleulated the gubic_conktents of the

- hole, waich h. {ound: to ba apout /82,000,000 eubic yards. B, showa that there
could have been m1nt}qduq€ion ‘0f 10 or 20 million taons of farelgn majerial.
The resulta of a magnetid“’mrvéy made under Gilbert's direction showed that

' the earth's magnetic Tield was undisturbed in tie vicinity of the grater.

"Any large maga of nickel=lron existing in the viecinity would be expected to
affect the dip needle. This has later been checked by Dr. Maglie as shown in

' Mr, Barringer's papers.  On the baala of the lack of magn-tig attractions, 1%

1o majntained that the matmparide or meteoritea came in as 2 mass of fragments,

. Such a mass would not cause attractions. = Mr. Barringer, not finding a mass

of amall) meteorites in the center of the g¢rater, after putting down numercua
drill holes and saafts, comcludes that this mass llea under the south wall of



Dr. L.D. Re 4
Nav..22, 1938

the hala. Examination of this wall leads me ta believa tha% the
formations are too regular and undisturbed there ta permit of tha
intraduction of 20 million tons of loose material in the manner whigh he
postulaten. I can see no reasaon for assuming that thils material is
- out nnder any particular wall of the crater since the crater is sa nearly
symmatrical. Bot finding the meteoric material in the cenker of the
crater, it is assumed t0 he elsewhere. It 18 ipcdnceivable that a
.. mass of fragmental material could have been shot beneath the walla of thia
- erater without some considerable quantity of the fragments dragsing behind
with the grushed sandsione, a mmch greater quaggatyaﬁa;x\tm dril) hhles
" phew, It 1a %rue that Mr. Barringer finda fragianta of \nickel-beading
~ magerial in the course of his drilling, but ‘that is much mare ressonably
accounted for on the basis of a kerrestrial origin for the nitkel-iran.

: Dr. Magle's experimenta with the-pistol shots do ndt/ne.em to
ba on a suffielently large scale to be strictly comparahla with the crata®.
A study of shell holes on the Europsan pattle Iines might supply a praper
analogy.  In order to he exactly fais, it woulld ba wall te carry out
experimants with craters formed Yy erdipary dyndmita explosions, sugh as
- arq used in blaating ore, Alsq a study ‘of }zﬂne craters an the weatern
- front might be pertinent. The type.of holes formed by such internal
. expleslonm 43 atrictly gnar]}ggpga to the Qoon Butte craters

‘ v 1t may be that ’;xp_);ax;a’ti‘bq for addttiphal quantities of nickel-
“iren earrying platinum {s cdnamidered advisable Trezardless of ideas asg ta
ite origin; Af =0, diamoud drilling on“the rim of the crater ar at the
bottem of the crater oulb:-pe practicable\and relatively inexpansiva. Watker
‘can be obtained in one“af tiis shafts.’ IA my judgment, the work, which has
N ~already been done, 1s a true indicapion af the conditions which further
. explasatory work may ba pxpested bd reyveals. .
' RPN /.‘»" Youra very truly,

<. \\ BUGH M, ROBERTA

~ (Gopled by B
(SJJ-'!'. ' NG -
(Aug- av, 1939): \\..«.. /»'/
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'~'!magineaé gia;ltfneteaﬁc ‘mass 'wéigﬁiﬁg nillions-oftons,
‘plummeting teward Earth-ata:speed ofnearly-45,000:mph.

.. . Impacting from a near-vertical descent with an explosive
force equal to 15 million tons of TNT, displacing over 300
million tons of rock and destroying all plant and animal life
within 100 miles. A

:Meteor Crater exit is just40 miles‘eas
and 20 miles-west of:Winslow on’I-
‘1o 8 National Parks:and 19 Nation:
Open year ‘round:.
May 15 thru:Sep

. nd even today, 30,000 years after its devastating
ﬁt, Meteor Crater remains a gaping chasm 570 feet in
(sufficient to engulf a 60-story skyscraper) and over
3 miles in circumierence. The floor is large enough to
accommodate 20 football fields side by side.

METEOR CRATER. Truly this planet’s most penetrating
Natural Attraction.

Meteor Crater Enterprises 121 E. Birch, Flaggé
Telephone (602) 774-83 '1" Y
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‘Meteor Grater is the best—preserved mp
topographxca; terrain that closely, resembl

Meteor.Crater as the trammg site:for all:UL:S. Astronauts, for
learning crater mechanics; thus enabting them to recognize
impact cratering on the moon’s surface.

The Astronaut Hall of Fame is a fascinating exhibit depicting.
man'’s exploration of space and hononng the brave Americans
whohave journeyed there. :
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FOREWORD

This study of the market for Meteor Crater silica sand was
sonducted by Thomas A, Mairwaring, project lsader, and Williem E,
Spaulding., Dr, William D. Smiley assisted on certain phases of
the work.

The Institute wishes to acknowledge the assistance and
cooperation received from many users and distrilutors of eilica

send, as well as individuals associsted with other crganizatiors
located in Arisons amd California.

-1i-



‘Sectiong

II

III

v

vII

TABLE CF CORTENTS

Poreword . & . . v 4 4 v v e e e e
Introduction . . . . . . . . ... .. ..
Summary and Comclusions . . . . . . . . . ..
The Southern California Gless Sard Market , .
The Southern California Poundry Sand Market .
The Scuthern Californie Jeramics Sard Market .
Miscellaneous ‘Sand Uses in Souithern %alifornia

1

The Arisona Market . ., . . . . . . ¢« ¢ ¢« o . .

-1ii-

131 -

—

13
19
22
zZ9




N

o W =W

LIST OF RXFIBITS

Location of Major Sand Deposits Supplying the
Arisona and Southern California Markets . . . . .

Glass Sand Market Data--Southern California . . . .
Foundry Sand Market Data—Southern California . . .
Ceramics Sand Market Data-—-Southern Celifornia . .
Miscellaneous Sand Uses Data--Southern Celiforria .

Arisons Market Dats . « « ¢ o ¢ ¢ o o o o o o o o o

-lv-




INTRODUCTION

3

Naieor Crater Silioa. Sand Deposit

The Barringer Crater Company is the owner of a considerable
screage of land in Northern Arisona on which the Meteor Crater is
located. A large deposit of silica sand is adjacent to the south
rim of the Crater om land owned by the Company. This deposit has
been vorked on a relatively mmell scale from time to time in the
past. At preseat, hovmr, the sand depoesit is not boing operated.

Thﬁ Crater sand depbsit is located scuth of U. S. Highway 66 at
a point approximately 43 miles east of Flagstaff and 15 miles west of
Winslow, The most recent operator of the Crater deposit loaded ths
sand into trucks at the deposit, The trucks iraveled north a distance
of 1.8 miles of dirt roed and 4.2 miles of paved road to the inter-
section with Highwvay 66, then proceeded north over 1,1 miles of dirt
read to a rail siding on the Santa Fe tracks known as Sunshine Station,
The total distance from the sand deposit to the rail siding is 7.7
miles. Sand processing and loading equipment is located at Sunshine
Station. The equipment includes pulverising, screening, amd conveyer

equipment,
Qhisctives of the Jtwdy

The general objective of this study is to analyse the market for
Crater sand in a memmer vhich will assist in ultimately determining
the econcmic feasibilify of operating the deposit and marketing the
sand in Arisonma and Southern Califormia. The specific objectives of
the research work are:

1. To determine the sise of the market for silica sand by
geographical area; by type of sand, i,s,, physical and
chemical specifications; and by value of sand.

- 2, To ascertain present sources of supply and marketing
channels used in serving the market,

3. Yo estimate the portion of the market which might be
odbtained by Crater sand.

he To determine the maximm production costs allowable at
the Crater sanmd deposit.

The objectives outlinmed above ocover only an investigation of the
market., The Imstitute recogniszes the need for additional research
vork. The availability of the Institute's facilities for such work
has already been discussed with the Barringer Cra‘ter Comprny, The
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additional research would consist of a technical and economic study
of the sand deposit and the operations which would be required to
preduce marketable sand, The research wort might include explorationm,
drilliag, and sampling of the deposit for the purpose of determining
the character and extemt of the sand; determination of the most
economical methods of processimg the sani to meet market requirements;
preparation of prelimimary flow sheets, capital cost estimates for
facilities and processing equipment, and prelimimary estimstes of
processing and other operating costs,

Mathed and Sourges

The first phase of the ressarch wocrk consisted of a short period
devoted to imdoctrination of the projoct team with the subject and to
e literature search for informatiom which could be utilised during the
study, BDurimg this period the samd deposit was visited and information
regarding former operatiocns of the doposit was obtained from a mmaber
of sowrces in Phoenix.

The great bulk of research time and effort was utilised on work
in the field fer the purpose of gataering original information required
for the study. In most cases inforwation was obtained during personal
ocontacts with organisations located in the market areas, although in a
fevw imstances contect was made by {elephone. Because of the time and
distence involved, a limited number of contacts were made by mail with
organisations im Arisoma located at a considerasble distance ocutside the
Phoenix area. Interviews were corducted by Institute members primarily
with users and distributors of sand and with industrial associations.
Including prelimimary work in Northerm California, information was
ebtained by Institute members from about 70 organisations located in
California amd 20 organizations irn Arisoms,

Information obtained during interviews with users of silica sand
was recorded om pretested questlonmeire forms, However, the discusaions
witk weers were mot limited to specific questiona, and the market investi-
gators obtainmed mmch additiomal informatiom which was utiliszed ir the
study and eppoers im this report.

All mejor glass mamufacturers in the Southern Califormia area
were persomelly ocomtacted. Estimates of sand conswmption received
from sources bslieved to be relfisble were used in the case of a few
mall glass marmafacturers, BEstimates of total sand utilization by
other imdustries in the &ree vere either obteined from industry sources
conaiderad to be reliable or were made by projection of data ocbtaimed
by the Imstitute durimg interviews conducted mmong a sample of members
2f the imdustries. Thesze estimates were later reviewed for accuracy
b7 leadimg samd distridutors. With the aseistance of these distributors,
2 few revisions vere made to the yreliminary estimates.

With one exception, data reghrding ths Arizona msarket were obtained
direotly from users amnd distributors of sand. Information was not

-



received from the largest foundry in Arisons. The reluctance of this
oompany to divulge information regerding its sand use is understanda-
ble im light of its domimant position in the industry in the ares.
T™he mothod utilised in arriving at estimates of the amount of sand
oconsumed by this foundry is described later in the report.

Asmmptions and Definitiona

The market for sand covered in this study inclwdes only that
portion of the market consisting of sand whose value delivered in the
market 1s equal to or exceeds the cost of transporting Crater sand %o
the market. In defining the market for sand it was assumed that Cratsr
sand camnot compete with sands having a valwe delivered in a market
lover than the present cost for transporting Crater sand %o the market.
This ssswmes that the amount of any reduction in freight rates for
Crater sand, which might be possidle through negotiations with carriers,
vill not be greater than the cost of mining, processing,and loading the
sand into freight cars at Sunshine Station,

Exrluded also from the study are those sands with which Crater
sand camnct compete for a certain use., For em=zple, certain feldspar
sands, although containing a substantisl portion of silica, are pur-
chased for their high alumima content., The portion of feldspar mands
purchased for such uses therefore is not included in the study., The
aluming content of Crater sand is known to be relatively low.

Prices used as producers' prices f.o.b, deposit represent
producers' net ssles prices, i1.e., the valus of the sand to the pro-
ducer after payment of commissions to sales agents and distributors,
In most cases agents and distributors assisted in developing the net
prices; but in a fev cases estimates vere used. In the case of direct
sales Yy producers, howsver, no adjustment was made for the cost of
sales.

The net-back value of a particular sand f.o.b. Sunshine Station
is equal to the present value of the sand delivered in the market less
the cost of tramsporting the sand to the market from Sunshine Station.




Sectdon II
SUMMARY AKD CONCLUSIONS

dlas of the Market

The market in Southern California for sand and silica flour
whose values in the market are equal to, or exceed the cost of,
transporting Meteor Crater sand to the market is estimated at
156,500 tons of sand and 23,500 tons of silica flour annually. Sand
consumed in the market which is obtained from captive deposits or
those operated by a company closely associated with a consumer 1s
not included in these figures,

The market for high cost sand and silica flour in Arisona, on
the other hand, is mmall., It is estimated that 2,,00 tons of sand
and 600 tons of silica flour comprise the market anrmually in Arizona,

The acceptability of sand in the market, aside from considera-
tions of cost,is determined chiefly by its chemical and physical
qualities. Market requirements, both chemicel and physical, are
exacting; chemical and physical qualities required in sand vary
oonsiderebly by type of use. Certain industrial uses for sand,
however, account for important segments of the Southern California
market, Glass manufecture, foundry work, ceramics manufacture, and

cleanser manufacture are among the important uses for sand and silica
flour,

Sert of Suplving the Maxket

Two factors ohiefly influence the cost of supplying sand to the
market, Ome of these is mining and adequately processing the sand to
moet market requirements, both chemical and physical, The other fac-
tor is transporting sand to the market, Because sand is a relatively
lov valus commodity, distance between the source of supply and the
market is of great importance,

Deposits of sand paturally suitable for many of the uses requir-
ing high cost sand are not advantageously located for economically
serving the Southern California and Arisona markets. As a result,
sand from Nevads and eastern states are used in each of these markets,

In recent years California users and suppliers have bsen success-
ful in lowering the cost of sand for certain uses through adequately
processing local Oaliformia sand. Processing California sand, although
it involved changing the chemical composition, has been more economical
than transporting sand from out—of-state sources.

e




Market Outlock

The success of some sand users and suppliers in economically
processing California sand for certain uses has stimulated interest
on the part of other users and suppliers in finding closer sources
of supply for the Southern California market. At preseni, another
supplier is planning to install processing equipment for California
sand at an early date. Some of the experlienced Southern California
sand users and suppliers are of the opinion that more California
send can be processed ecoxomically for certain uses than is nov being
done, If this proves to be the case, the market value of sand for
one or more important segments of the market will be reduced.

Ihe Outlook for Meteor Crater Sand

As indicated in the Introduction, conclusions regarding the
econamic feasibility of supplying the Southern California and Arizona
markets with Msteor Crater sand are beyond the scope of the market
study, Additional research work, described in the Introduction, is
required to determine if sand suitable for the market could be pro-
duced profitably at Meteor Crater within maximm price limits shown
in this report.

The following conclusions can be drawn from this research work,

1. The Meteor Crater deposit is advantageously located for serving
the Arisona market, but this market 'is small. Future industrial
development of Arisona, however, may provide an attractive market
for Crater sand,

The dsposit is not advantageously located for serving the bulk
of the market., Of the 158,900 tons of sand comprising the Southern
California and Arisona markets, only 14,400 tons are supplied from
sources located at greater distances frum the markets than Metaor
Crater. A substantial portion of the 24,100 tons of silica flour,
however, is supplied from deposits located further fram the markets
than Meteor Crater. A flour from a closer source of supply in
California is nov attempting to penetrate the market at a lower
price. $Silica flour processed from California sand, however, has
been unsatisfactory for use in household cleanser manufacture because
its ocolor is too dark, 3ilica flour used by Southern California
cleanser manufacturers is produced in Illinois and Cklahoma. A large
cleanser mamfacturer in Southern California is of the opinion that
silica flour suitable for use in housshold cleanser can te produced
from Crater sand. The consumption of silica flour by cleanser mam-
facturers is 13,000 tons a year, representing about one-half of the
total silica flour market in the area.

Only 14,400 tons of sand have higher freighf rates to the mar-

kets than the freight rates from Sunshine Station, In order to com-
pots for the remainder of the market, therefore, Meteor “rater sand
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would have to be #0ld at lower prices f.o.b., deposit than sands
presently used. Somevhat less than 2,,100 tons of silica flour have
higher freight rates to the markets than freight rates from Sunahine
Station.

2, JNeteor Crater sand probably must compete for markets with other
sands on a price basis. The qualities of Crater sand which have been
ascertained to date are not those for which an extraordinary demand
exists in the market areas covered by the study., Moreover, with the
exception of the cost of sand, buyers in these markets are satisfied
with the sands they nov wse.

3. Pased on the various uses investigated, it appears that proc-
essing of Meteor Crater sand to alter grain sisze distribution is
required to prepare it for the market. Some partially processed
Yieteor Crater sand has been marketed in the past. This met the
chemical requirements for glass memufacturing, but did not meet the
physical.

4. An attractive market for Crater sand in the future might result
from greater use of the shell molding process in foundries, Grains of
sand used in shell molding generally are finer than those used in sand
molding. PFoundries using the shell molding process may be more
sslective in respect to grain sise ranges and may use more ranges.

The available analysis of Crater sand shows that the sand has a wide
grain sise range and a relatively large portionm of fine grsins.

b
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sSeciion II1
THE SOUTHERN CALIFORNIA GLASS SAKD MARKET

Tdlisation of Silics Send

Silica sand is an important raw material used in the mamufacture
of glass, Approximately 70 percent of the content of finished glass
produced in Southern California consists of silica. The silica
content of the basic sand used by Southern California glass mamu-
facturers included in this study is approximately 99 percent.

At present two basic sands are used by Southern California glass
manufacturers. One of these is a high silica sand produced by two
organizations in the Overton district of Revada., The other sand is
produced at a deposit in Corona, California, which is operated by the
Owens-Illinois Glass any. Considerably smaller amounts of sand
from Del Monte and Oceangide, California, are added to the Nevada
sand for the purpose of raising the alumina content of the glass
because these California’ sands are relatively high in alumina, It
is more economical to use these sands for their alumina content than
to use feldspar from Arisona.

Marketing Channela

The Southern California glass sand market considered in this
study is supplied directly by silica sand producers, Sand is deliv-
ered to glass manufacturers in bulk shipments of carlot quantities,
The exception to this rule is that one or two small specialty glass
‘manufacturers are supplied by truckload deliveries from distributors!
stocks, The amount of sand supplied in this manner, however, is
insignificant, )

Buvers' Attitndes and Habits

Bayers of Nevada silica sand, which, as explained later, is the
only glass sand that might be displaced by Crater sand, are satisfied
with the quality of the material and the service provided them by
Nevada producers, It was reported that there probably are not any
long-term contracts between Nevada producers and glass manmufacturers,
Buyers are greatly interested in obtaining glass sand at lower cost,
However, it is indicated that in order to induce them to change sup-
‘pliers, a substantial price advantage must be offered by a new sup-
plier. Some of the glass menufacturers are anticipating substantially
lower glass sand prices in the future. The opinion of some buyers is
that Crater sand cannot bs marketad economically in Southern
Californie as glass sand because of the high transportation costs
involved in getting it to the market. The present freight rate for
sand from Sunshine Station to Los Angeles is $5.21 per ton in closed



cars, including the federal transpori.:iom tax, The Crater deposit
has been investigated by at least one glass mamufacturer interested
in operating its own deposit but has been rejected because of the
relatively high estimated total cost of operation and transportation.

Bxperience with Crater Send

During the most recent operation of the Crater sand deposit, the
sand was sold to Bal)l Brothers of Californis, a manufacturer of glass
containers located in Los Angeles. Ball Brothers assisted in thie
study by providing an sccount of its experience with Crater sand.

According to an executive of the company, the Crater sand received
by Ball Brothers was well suited chemically for all types of glass
manmufactured in the Southern Celifornia area. However, the sand was
unsatisfactory physically for use in making glass because of its high
content of fines, About 17 percemt of the Crater sand received by
Ball Brothers pessed a 200-mesh screen and 5 to 7 percent passed a
325-mesh screen, Fines passed out the plant's stack in an amount
which exceeded the limit of dust output permitted by the amog control
authorities, Ball Brothers was required to reduce its output of dust
and did so by changing its source of supply of sand.

Bell Brothers provided the following physical and chemical

analysos of Crater sand which the company received. The screen analy-
803 represemts an average for a substantial mmber of cars,

Ehvedcel Analvnis  Chemical Apalvais

+ 40 mosh = 2,6%
+ 80 mesh = 47.9%  S10, = 98,7 %
+100 mesh = 13.7% Alo03 = 1.3 %
+150 mesh = 12,.5% Fe 0, = 0,05%
4200 mesh = 6.2% Cel = 0,048
-200 mesh =~17.0%

9 ?

lacket Date

As oxplaimed previocusly, Del Monte and Oceanside sands are pur-
chased by Southern California glass menufacturers expressly for their
alwmine content., Crater sand cemrnot compete with these sands for this
wse. Del Fonte and Ocsanside sands, therefore, are excluded from the
market data.

Certain glass msmufacturers in Southerm California are supplied
by a deposit opersted at a manufacturer or a deposit cperated by a
compeny linked through common ownership. Investigatior shows that the
glass sand conswmption of these companies camnot be considered part of
the market for a potemiiml supplier of Crater sand. The consmmption
of these oompenies, thvrefore, is excluded from the market data. The
resaining glase sawt. used in Southern California is produced in Nevada.

A -
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m data shown in Exhibit 2 repressnt the consumption of

five glass marufacturing companies and one manufacturer of sodium
siliocats, or water-glaass, vhose sand consumption is included in the
takle in order to prevent detailed informetion regarding this com-

- pany from being revealed. The five glass mamifacturing companies
include one mamufacturer of figured and wired flat glass, and four
sasufacturere of glass containers. The estimated annual consumption
of a nev glass container plant now under construction is included in
the market dats. Since this company has not yet begun manufacturing
‘operations, its sand requirements are considered to be potential.
business for a supplier of Crater sand. The estimate of this com-
pany's requirements is split between the two Nevada suppliers aprear-
ing in Exhibit 2 because at the time this company was contacted its
sand supplier had not been selected. There are no mamufacturers of
clear flat glass loocated west of Arkansas; all clear flat glass used
in the western states is shipped into the area from eastern states or
foreign countries. If in the future, western consumption of clear
flat glass should be supplied by Southern California producers, the
market for silica sand would, of course, bs considerably increased.

Plans of the Crystal Silica Company may have considerable effect
on the future glass sand market in Southernm California. This company
is the owner of a sand deposit located at Oceanside, Californis, which
is reported to be of considerable size. For a perlod of vears, the
company has been a supplier of sand used chiefly for building pur-
poses, As noted earlier, Crystal Silica sand now is used to a limited
extont in glass mamufacture., The company plans to become a major sup-
plier of sand for clear glass mamufacture,

loeordia( tc am official of the Crystal Silica Company, who was
interviewed during this study, Oceanside sand is similar in charac-
teristics to Corome sand, The campany believes that with adequate
~processing its sand can be used.in the merufacture of clear glass, as
Coroma sand is. The Crystal S11i3a Company executive stated that the
oompany slready has committed itdelf to build the new processing plant,
With a freight rate of $1.48 per ton from Oceanside to Los Angeles, it
is estimated that this company may be able to deliver glaas sand imn
los Angeles for about $6,00 per ton. This essumes that the sand will
be acceptable to glaes merufacturers and that production will be at a
sufficiently high level. There is considerable interest among Southern
Galifornia glaws manufacturers in the Crystal Silica plan and asome
poople believe that the plam may be workable. These people are of the
opinion that satisfactory clear glass might be produced from processed
Oceanside sand although the chemical composition of the glass would be
different from that now produced using Neveda and Del Monte sands,

The prosent price of Wevada glass sand, as shown in Exhibit 2,
1s $3.80 f.0.b. deposit. This price reflects a recent decresss of

$0.50 per ton, The reason for the price cut was not definitely
learned. Scme members of the glass and sand industries think that

~10~
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Bxhidvit 2

GLASS SAND MARKET DATA
: SOUTHERN CALIPORRIA

Bstimmted Het-beck
8hipping Point Annuel). Value per Ton Value per Ton
Nepresentative  and f.0.b. Consumption in Carlots _ f.0.b. Sunshine
Yalue per on_ (tons) in Los Angelesd/ Station in Carlots
+ % = 38. $510p < 9.4 Noveds 8ilica  Glass Sand,
+100 = 2.0 AlgOy = 0.33 fand Co., Inc, Nevada / »
+150 e 30.0 Pe0y « 0.0 43.80 56,000 $ 7.128 S -
4200 » 7.0 Cal " = 0.03
-800 e 1.3
+ 20 mogh o 0.08 830 = 99.3%
* b0 s 6,0 Alghy = 0.5 The Wuna Co. Mend lake,
+ 60 - 22,2 Pep03 = 0.05 Fevada 5
*100 - bl.2 ?10p" © trace $3.80 25,000 $ 7.122/ $ 1.912
+»35% » 25,9 CaQ = traoe
«200 s h.3 KgO = trase
-200 = 0.9 Fuz0 = traos
X0 = trese
Total 81,000
5 . -

]
Includen price £.0.0. shigping poimt, freight rate in carlots, and 3§ federal tranpsportation tax.
/ Based on closed cur shipments of bulk eand.




; - the objective of the price reduction may have been to discourage the
N ~ Crystal Silica Company in its plan to market sand for clear glass
oo . manufacture.

The glass sand market open to Crater sand in Southern California
~ represents the largest and most concentrated single market in the

! area included in the study., Six companies anmually consume a total

f of 81,000 tons of silica sand having a net-back f.o.b., value at

; Senshine Station of $1.91 per ton, Should the plans of the Crystal
$lica Company to supply the glass ssnd market from its Oceanside
deposit materialise, the net-back f.o.b. value of Crater sand at
Sunshine Station would decrease to about $0.80 or less a ton,

Crater sand has been proved to be chemically suitable for glass

mamufacture, Physical processing is required, however, to eliminate
a high content of fines which prevent its use in the Los Angeles area
dus to the mog situation, All glass manufacturing plants in the area
. : covered by this study are located in, or close to, Los Angeles,

If Crater sand were processed sufficiently to meet glass sand .
market requirements, the offer of a considerable price reducticn to
buyers probably would be required in order to capture a substantial
portion of the market., Buyers would be reluctant to change suppliers
unless a sudbstantial price advantage is offered.

-12-




THE SOVTHERN CALIFORNIA FOUNDEY SANKD MARKET
Millsation of 3ilice Sand
2lica sand is utilised im the production of castings in
steel;, malleable irom, gray irom, and nonferrous foundrisz. The
mejor wses for the ssxd are in molds and in cores. Relstiively

meil emounts of send are wsed for furmece botioms, opesners, and
tappers in steel foundries.

BRigh silioa sand is especlally desired for the casting of
stesl. Irom arnd monferrous foundries use high silica sand, tut im
these foundries sands with lover silica contemt also are used,

(xein give and wniform distribution of grain sise of sand are
important in foundry work chiefly because they affect the permea-~
¥ldty of the mold. Pines in the sand are undesiradle because they
tond ¢to lower the permeability of the mold. OGas which canmot eacape
2y ocenso hole? in the castings. Sand greins which are roumd in
shaps are congidered to be superior to those which ars angular
bocause angnlar-shaped grains can pack more closely, resulting in
decreased permeability of the molding sand, Send whose grains con-
tain fractures are not deeired for foumdry use because heat from the
metel may split the grains at the frectures resulting in undesirable
fines. Fimer grain siszes, hovever, may be used in the shell molding
€8, a precess which may inmcrease in importance in ths future.

is indicated that the shell molding process may result in foun-
dz4es beocming more selective in regard to sand size renges and in
more sise renges being used in the future,

Ag more send reclaiming equiyment is instslled in foundries,
the oonsumption of silics sand will decrease. However, if use of
the shell molding process should besome widespread, an increase in
foundry send ccnsumption mey bs expected. To date no economical
aothod for removimg ithe resin bimder from mand used in shell molding
bas deon devsleoped. Sand used in shell molding, thersfore, ceamnct
be rewsed, as is often the case with sand used in sand melding.

In the Southern Califcrnia ares the market is supplied chiefly
Yy producers’ sales agents and jobbers of foundry materials. Most
foundry eamd is delivered to foundries in bulk shipments, although
some sand is delivered to foundries in sacks.

of the bxyers visited during the field work are satisfied
foumdry sand they mowv ers using. A& fev buyers mentioned
they are interested im obleinimg lower cost sand. Uriformity

S



of sand is highly desirable, Under these conditions there probably
is considerable reluctance to change from use of a sand which experi-
ence has shown to be workable unless considerable supericrity in a
nev sand can be demonstrated or a consideratle savings in cost can be
realised by the buyer.

Experjence with Crater Sapd

Meteor Crater sand has been offered to foundry supply distribu-
tors and to foundries in the,past. According to twe distributors,
Crater sand was not suited for foundry use because of its high con-
tent of fines; two foundries which used sand from the Crater
experienced difficulties with the sand because of the high fines
content, One of the difficulties was that three times the arount of
linseed oil added to a given amount of Ottawa sand used for cores in
steel casting was required for the same smount of Crater eand. Thus,
because of the cost of linseed oll, it is expensive to use Crater
sand in cores for steel casting.

One of the distributors believes that the shape of Creter sand
grains is not well~-suited for foundry use. According to the sane
distributor, the fusion point of Crater sand is toc low for foundry
use. Another source reported that Crater sand broke down under- tne
heat required for steel casting but withstood the heat required Tor
iron and nonferrous casting. Examination of Crater sand shows the
presence of fractures in the grains,

1

The foundry sand market in Southern California considered ir
this study includes only foundry sand which has a value of $5.21 or
more per ton delivered in carlots in the market. The presert freight
rate from Sunshine Station to los Angeles is $5.21 per ton in closed
cars, including the federal transportaticn tax., HNaturally bonded
sand, i.e., sand with considerable clay content, is excluded from the
market figures because such sand is purchased expressly for its bonded
qualities,

Market data for Southern California, as summarized in Exhibit 3,
wore arrived at with the assistance of leading foundry san’ diastri
tors in Los Angeles after preliminary estimates had been made by the
Institute based on information obtained during personal Iinterviews
conducted among & semple of the foundrias. In the Southern Zalifornia
area there are about 1/ steel fcundries, 57 malleable and gray iron
foundries, and & considerably greater rumbsr of nonferrous foundries,

-

It can be expected that if the Crystal Silica Company shculd be
sucoessful in producing and merketing sand for use in clear glass
mamufacture, it will attempt to produce arnd market send for uvse in
foundries in Southern Califormia. It is not possible within the
scops of this study to ascertain the type of foundry sand which might

-l



Exhibit 3

FOUNDRY SAND MARKET DATA
SOUTHERN CALIPORNIA

Coneusption in Steel Foundries

Estimated Ret-back
Shipping Point Anpual Value per Ton Value per Ton
Repregentative Sends Used Representstive and f.0.b, Consumption in Carlots 1/ f.0.b. Sunshine
creen Amlveis Chemical Analygis Prodycer Yalue per Ton {tons) in_los Angeleg= Station in Carlots
+ 30 mesh = 0.0%
+ 40 = 2.5
+ 50 - 28.8 Standard
+ 70 = 38,1 8107 = 99.7% Silica Ottave, Ill. 2
+100 s 21,7 Corporation $2.56 $ 1k.lﬁ/ $ 8.965/
+180 = 7.0
Pan = 1.9 N
+ 30 magh = 0,089 i
+ &0 = 3.2 ]
+ 50 - hz.g 11 Standard
+ 70 - 39, S10p = 99. Silica Ottawva, Ill.
+100 . 12.5 Corporation $2.56 s a2/ $ 8.962/
+180 = 2.2
Pan = 0,3
+ YV mesh = 0.9
+ ho =« 18.8
+ 50 « ki1 Standard
+ T0 = 27,2 Bi0p = 99.79 Silica Ottava, I1l. 2/
+100 - 7.6 Corporation $2.56 $ 1172/ $ 8.962
4140 -« 1.3
Pan = 0.1
Total Illinois sands 12,000
+ 80 wosh = 2.68
+ 50 =« 10.0 N
¢ TO = 26.2 8102 o 99.h% -
+100 = 33.8 Alg0y = 0.55 Fevaés Silics Olass Sand,
4160 = 23.6 Peg03 = 0.0 Sand Co., Ind.  Kevada / 2/
+200 = 3. Cad ~ = 0,03 $4.30 s 1.6 $ 2.2
+«270 = 0.2
Pan = 0.2 -
Total Hevads sands 3,000
Orand Total 15,000

bl

J .

VA
i/ Ineludes price f.0.b, shippiag point, froight rate in carlots, and 3§ federal transportation tax,
2/ Passfoon closed car shipsents of bulk sand.

e
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Exhibit 3 (Continued)

FOURDRY SAND MARKET DATA
SOUTHERN CALIFORWIA

G ¢ 1 \ Iron ies
Eatimeted Bet-back
. Shipping Point Annosl Value per Ton Value per Ton
Repregentative Representative and f.0.b, Conswaption in Carlots £.0.b. Sunshine
n ls.  GCoewicel Anlysis _ Producer = Velve per Top. . [tone) jalos ! gsasice in Cariove
+ 40 mesh = 2,
+ 50 = 10.0
+ 70 . 26,2 S10p = 99.k$
+100 - 33.8 Alp03 = 0.45 Feveda Silice Glass Sand,
+140 - 23.5 Fep03 =« 0.04 Sand Co., Inc. Fevada
+200 - 3 Cad ° = 0.0% .3 $ 7.622/ $ 2.u12/
+270 - 0.2
Pen = 0.2
+ 50 wesh = 1.0%
+ 70 = 6.0 8102 = 99.4%
+100 - 19.6 Al203 = 0.h5 Feveds Silice Olass Band,
+140 = 38.6 r « 0.0b Sand Co., Inc. Revada
+200 - 28.4 ca0 ° = 0.03 $4.30 $ 7.622/ $ 2012/
+270 - 5.9
Pan « 1.b
Totsl Nevads sands %,250

+ 20 mesh = 0,14 8107 = 81.24
+ 30 « 1.6 A203) | g1 e
+ b0 = 29.6 Pep03 bed Lel Mcnte Pacific Grove,
+ 95 = 40.3 Ce0 - 1.7 Properties Calitornia .
N . 25,7 X0 = 2.2 $3.60 $ 71.632/ $ 2,422/
+100 . 2.6 K20 = 3.1
+ MO wosh ~ 1.2
+ 50 - 9.8 810 = 81.2% .
+ 70 = 67.2 Al ; o 11.5 -
+100 - 17.2 Pez03 - Del Monte Pacific Grove,
+1k0 - 2.2 Cal = 1.7 Properties Celifornia ,
4200 = 1.1 KO = 2.2 $3.66 $ 7.638/ $ 2.622/
+270 - 0.6 R0 = 3.1
Pan = 0.6

anctcnc s

Totel Californin sands 7,750

Orand Total 12,000

/ Includes prices f.0.b. 8hippimg point, freight rete in carlots, and ¥ federal trunsportation tex.
/ Based on closed cor shipments of bulk sand.
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Bxhidit 3 (Comtinued)

FOUNDRY SAND WARKET DATA
SOUTIERN CALIPORNIA

0! ts n (]
Betimated lcto‘bul
Shipping Point Annuval Value por Top Yalue per Tom
8 ve Representative and f,0.b. Consuaption in Carlote / f.0.b. Sunshine
salos Asgeleed’ Statico ip Carlote
+ b0 mesh = 2.64
+ 50 = 10.0
+ 70 - 26.2 S100 = 99.48
+100 » 33,8 Al03 = 0.43% Nevada Bilice Olass Sand,
+1k0 = 23.6 Pe203 = 0,04 Samd Co., Ine. Hevada /
+200 - 34 CeO = = 0.03 $.% $ 7.608 s 2.8/
«270 - 0.2 ,
Pan = 0,2
+ 50 megh = 1.08
+ 70 * 6.0 810 = 59.k%
+100 = 19.6 Al03 = 0.5 Weveds Silice  Glass Sand,
+140 - 33.6 Yep03 = 0.0k Sand Co., Ine. Nevada / 2/
4200, - 284 Ca0 = =« 0.03 .30 $ 7.622 $ 2.8
+2T70 - 5.0
Pan s 1.h
Total Neveds sends 2,000
+ 20 mesh = 0.1% 310, = 81.2%
+ 30 = 1.6 A203) 0
+ ko = 29.6 Fe03 -3 Del Monte Pacific Grove,
+ 50 - 80,3 Ca0 « 1.7 Properties California
+ 70 - 25.7 K0 = 2.2 $3.60 $ 7.6/ s 2.822/
£100 - 2.6 B0 = 3.1
+ 40 mesh . 1.5
+50 = 9.8 810p = &1.2% .
+ 70 s 67.2 Al0 -
400 = 17.2 regogg =15 Del Noute Pacific Grove,
4140 = 2.2 Ca0 = 1.7 Propeities California / /
+200 e 1. KO = 2.2 $3.60 $ 7.68% s 2,028
w270 - 0.6 M0 = 31
Pan = 0.6 P—
Total California sends 4,000
Orand Total 6,000
1/ Includes price f.o.b. shipping point, freight rate in carlots, and 3% federal trensportation tax.

/
2/ Bessd on closed oar shipments of bulk sand.




bs produced by the Crystal Silica Company or the price at which it

night be marketed in the Southern California area. The possibility
of more severs competition for the foundry ssnd market arising from
this source in the future, however, should not be overlooked in this

stuly,
SEmary

The foundry market for high cost sand in the Southern California
ares is estimated at 33,000 tons. All of this tonnage has a net-back
f.0.b. value at Sunshine Station exceeding $2.40 per ton.

Variances of physical and chemical characteristics of Crater
sand from those of various sands now used by foundries indicate that
oonsiderable processing of Crater sand may be required before it can
compete in the market for premiwm-priced foundry sands, This con-
.clusion is borme out by reports of the expsriences of foundries which
have used Crater sand for casting operations.

Assumaing that Crater sand met specifications of foundry sands now
used, & price incentive to foundries might be required in order to
capture a substantial portion of the foundry market., It is indicated
that foundrymen are reluctamt to changs from foundry sands which have
proved to be workable unless a stromg incentive is offered to them.

The Crystal Silica Company should be regarded as a potential
supplier of foundry sand in the Southern California area. Bscause of
the proximity of its Oceanside, Oalifornia, deposit to the merket,
conaiderably lower freight costs than thoss of its competitors might
give this company a ocompetitive price advantage in the market.

Growth of the use of the shell molding process might provide a
mors attractive foundry market for Crater sand in the future. Grains
of sands used in shell molding generally are fimer than those used in
'sand molding., It is expected that foundries using the shell molding
process vill be more selective with respsot to grain sise ranges amd
that more grain sise ranges vill be used. Physical analysis of Crater
sand shows that the sand has a vide sise range and, therefore, that it
might be adapted for use im the shell molding process.

-18-



}
TME SOUTHERN CALIFORNIA CERAMICS SAND MARKET

Ikilisatdon of Sillos Jand

Silica flour, i.e., fing silica sand, has a varisty of uses in
the ceramics industry, A major use qf silica flour by Southern
California ceramics mamufacturers is as an additive to the body
material of certain prodwcts, including sanitary ware, dimnerware,
wall tile, and vhite goods specialties., Another major use of the
flour is in the manufacture of glases and frit (which is used as the
basise for certaim glases). A relatively small amount of silice sand
is used in the manufacture of frit and as setting sand in kilns;
however, the amount of sand used for these purposes is mot large
and 1s omitted.

Harkating Chamcels
Southera California ceramics marmufacturers are supplied by sand
producers direct emd also by sand producers' sales agents and jobbers

of oeramics materials, Most users buy silica flour in 50-pound or
100-pound sacks, but there are some carload deliveries of bulk.flour,

Bavara' Attitudes and Haldts

- Ceramiocs mammfacturers visited during the field work are satisfied
vith the quality of the silica flour they movw use and the service they
receive from their suppliers. The importance of uniformity of silica
flour was mentioned by some of the buyers. Most of the buyers indicated
that the only reason that they might chemge their sources of supply
would be te take advamtagd of lower cost. Many of the buyers ere inter-
osted in obtaining the material at lower prices than they nov must pay.

g | | ;

None of the ceramics manufacturers visited mentioned previous
experience with Crater sand.

¥arket Data

As skown in Exhibit 4, silica used by the Southern California
ceramics industry is in the form of silica flour, This segment of
the silica market is imcluded in the study as a possible market for
the relatively high fines content of Crater sand. The necessity of
removal of at least e portiom of the fines from Crater sand in order
to produce e sand suitable for glass manmufacture and foundry use is
montioned in preceding sectioms of the report. If the fines were
ssparated from Crater send, a market for the fines would be desirable,
Silica flour might also be produced by grinding Crater sand.

-19-



Exhibit &

CERAMICS SAND MARKET DATA
SOUTHERN CALIFORNIA

Eatimated Net-back
Shipping Point Annual Value per Ton Value per Ton
Representative and f.0.b. Consumption in Carlots 1/ f.o.b, 3unshine
Prodyoer Value per Ton (}_oml in los Angelen= Statiop in Carlots
-200 mesh = 994 8102 = 9948 Pennsylvania Mill Creek,
329 s 91-93 CaOig0 =~ 0,2 GClass Sand Oklsho; R
A1203 = 0.2 Corp. of Okla. $8.15¢/ $ 19.523/ $ 1.3
Alkalies = 0.2 N
PogO3 = 0,05 International Kingman 20 6%
MnO . 0.05 Minerals apd—- maué7- - he vasma Uhawr / N
'{& = 0.2 Metsde-THrp, $15.008 $ 20,21 $ 15,008
= 0,01
Metallic = 0.01 Del Monte Pacific Grove,
Properties C.litorn}. y s
$12.852 $ 16,883/ $ 11613
-140 pesh « 1008 $10p - 99.61% Pioneer Silica Pacific,
-200 - g Yop03 = 0,02 Products Co. muouré/ ’ a
-305 - Al203 = 0,10 . $10.35% s 21,728 $ 10 5d
™M0,” = 0.01 _
-100 mesh = 988 8102 - 9544 - Pennsylvania Mill Creek,
-200 « 90 Pa 0 = 0.05 Gloss Send Oklahowp L
cu o . 0.05max. Corp. of Okls. $10.50%/ $ 2873/ £ 16,664
Ca0 = 0.l0asx. - i
' Total silica flour 10,500

Includes price £.0.b, shipping point, freight rete in carlots, and 3% federal transportetion tax.
Value of flour in budk.

Based on closed car chipaents.

Value of flour in sacks of 30 or 100 pounds.

/
{
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There are about 5 mamufacturers of sanitary ware, 12 mamufacturers -
of glased wall tile, 12 major dimnerware mamufacturers, and 100 artware
mamufacturers, excluding very small shops, in the Southerm Californie
aree.

SEmary
The cersmics market for silica flomr in Southern Californies is

estimated at 10,500 tons a year. All of this flour has a value
sxceeding $11.50 per ton when metted back to Sunshine Station.

Physical processing of Crater sand would be required to produce
a silica flour vhich would mest market requirements. It is indicated
that chemical processing of Crater sand also would be required to
produce a product with a silica content meeting market requirements.

Coramics mamufacturers would be reluctant to change from the silica
flour they nov use unless they could obtain & savings in cost., It is
indicated, however, that if a product meeting manufacturers' require-
moxte vere offered st a lower cost, a substential portion of this mar-
ket might be ceptured by Crater silica flour.
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Section VI
MISCELLAREOU3S SAND USES IN SOUTHERN CALIFPORNIA

Milisation of Silics Send

There are a number of major miscellanecus uses for silica sand
and flour in the market. These major uses are: grit-type cleansers,
water filtering, material for sandblasting and stucco. Sands used
for other btuilding purposes, for paving, and for rallroad engines to
increase vheel traction are so low in market value that Crater sand
cannot campets with them economically in the Southern California mar-
ket, Silice sand is & mejor rav material used in the manufacture of
glass and porcelain electrical insulators, There is, however, only
one electrical insulator mamufacturer located in the Southern Cali-
formia and Arisona area. 3ilica sand requirements for electrical
insulator manufacture in the area are not significant in this study.

Cleansers

Silica flour is a component of materials used in the manu-
facture of grit-type cleansers. In addition to high sllica con-
tent and fineness of grain sise, the color of the flour is impor-
tant to mamfacturers of household cleansers, Silica flour used

in these cleansers must not only be white, but must retain its
vhiteness when it is wet.

¥ater Filtaring

Silica sand is used for filtering ground water. Siseable
amounts of sand are usgd by municipalities and other suppliers
of water vhen new filter units are initially filled, After the
sand is in place, however, the consumption rate is low. The
engineer of one city water department estimates that the loss
of sand in filters is about one percent a year,

.

Steel shot and other synthetic blasting materials have
replaced premimwm-priced sand as a blasting material to a con-
siderable extent, One reason given for the limited use of
silica sand for blasting purposes is that stringent stats
regulations require the use of expensive equipment to reduce
the health hasard created by silica dust. In cases where sand _
is used and conditions are such that the sand can be reused, a 4
high quality sand generally is utiliszed. In many instances,
for example, in sandblasting buildings where the sand cannot
be reused, an inexpensive sand is utilized.

-l
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Stucco Plaster
High quality sand is used as a component of stucco finishing
plaster, Sand used for this purpose apparently need not be

extremely high in silica content. The sand is included in the
study, however, because of its market value.

Marketlng Channels

The larger cleanser manufacturers are supplied direct by sand
producers in carload quantities. Send used for filtering purposes is
s01d direct by producers to contractors who serve water companies and
municipal water departments, lLarge users of sand for blasting pur-
poses are served direct by sand producers, and the smaller users are
served by dealers, Stucco plaster sand is sold direct by producers
to dealers who supply plastering contractors.

Cleanser manufacturers are able to obtain from eastern sources
silica flour which meets their requirements. They prefer to use local
western sand because transportation costs from western sources of
supply would bs much less than transportatlion costs they now must pay.
The major manufacturers do not, however, use western sand because the
wvestern sands which have been offered to them are not sufficiently white.
The whiteness specification for sand used by one large manufacturer is:
whiteness, as determined ir the Photovolt No, 610 Reflectometer, using
red, green, and blue filters singly, should give an average percent
reflectance of not less than 85 percent, This is read on a flat sur-
face of the powdered sample through a suitable glass plate.

The actual purchases of sand for filter units of municipalities
are made by companies which contract to construct the filter units, The
extent to which contractorg control the sslection of the sand varies
considerably. In the case of one water district contacted during the
study, the contractor was permitted to use sand which met certain
especifications, but the source of the sand was not specified, A city
in Arizona, however, specified the producer of tha sand which is to be
used in its filters.

A los Angeles organisation engaged in the distritution of chemicals
and other industrial rsew materials has attempted recently to interest
Southern Celifornia cleanser manufacturers in silica flour produced from
Crater sand. Samples of silica flour ground from Crater sand were sub-
mitted to the two largest producers of household cleansers in the area.

One of the two cleanser mamufacturers who received samplés of the

Creter flour reported that it was too dark for use in its cleanser.
It appears, however, that this sample was obtained by grinding Crater
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sand in a rubber-lined mill which imparted a dark color to the ﬂour.
The other cleanser mamufacturer who received a ssmple of the Crater
flour reported the color to be acceptable and indicated that, if
Crater silica flour were available, he would purchase it for use in
cleanser mamufacture. This ssmple was obtained by grinding Crater
sand in & stone-lined nill.

Crater sand allegedly has been used previously in the mamufacture
of cleansers, The names of marufacturers who used Crater sand, how-

-over, were not ascertained during the study.

Former use of Crater sand for any of the other miscellaneous uses
coversd in this section was not reported by any of the sources of
informetion contacted during the study.

Market Data

Market data covering miscellaneous uses for silica sand in
Southern Californis are summarised in Exhibit 5, There are three major
namufecturers of grit-type cleensers with plants located in the area
and a fov mmaller manufacturers., There ars, of course, mmerocus users
of sand for filter, sandblasting, and stusco plaster purposes. The
amount of sand uvsed for filter purposes during & year varies greatly
depsnding upon the construction of nev filter units. The figure shown
in Exhibit 5 13 an estimate of average ammual consumption over a period
of years,

Sumary

Kiscellaneous uses for silioa in Southern California represent an
anmual market for 13,000 tons of silica flour and 42,500 toms of silice
SMG

Physical characteristics of the send and the silios flour consumed
in this segment of the market differ comsiderably from indicated physi-
cal characteristics of Crater send. Physicel processing of Crater sand
is indicated if the sand were to be prepared to mest market requirmntn
for silice flour or sand,

The sand sold to this portion of the market is supplied by Cali-
fornie producers whose transportetion costs to the market are con-
siderably lover than tramnsportation costs from Sunshine Stationm.
During periods of competitive market activity on the part of producers,
Celifornia producers would have e competitive advaniage due toc lower
transportation costs.

Assaming that Crater sand were processed sufficiently to meet the
sand market requirements, it would appear difficult for the sand to
capture a substantial portion of this market unless it were offerdd
et lower cost to users than the sand they now purchase. Present sup-
pliers of this market are well established in the market. They ave,




Exhibit 5

MISCELLANEQUS BAND USES DATA
SOUTHERE CALIPORNIA

Eatimated N Bet-back
Shipping Point Annuel Value per Ton Valus per Ton
ged Reprosentative and f.0.b. Consusption in Carlots f.0.b, SBunshipe
chapicel Anplygis ——iERducer Yalye per Ton, ~lione) MJ&LM/ §taticg in Carjoty
- L0 mesh = 100% 810p = 99.5%min. Pemnsylvenia Mill Creek,
-200 - 95 Oluss Sand muﬁ !
-325 = 80 Moisture = O.l%msmx, Corp. of Okls, $8. / [} 19.373/ 3 lh»ld/
+100 m=osh = 0.7% 8102 o over 99%  Standard Ottava,
+180 = 4,0 84lica Illinois
+325 = 14.0-35.0 - Corperation $7.50 (approx. )3/ 8 19.13 (epprox.)d 8 13.90 (approx.)d/
Total silice flour for cleanser uee 13,000
+ 12 mesh = 29.5% 8102 ° 91.1%
+ 16 - glg.o A0y = 4.9 Crystal Oceanside,
+ 20 = 96.0 Fop03 = 0.07 Sil1ca Califo ,
+ 30 = 99.0 Ca0 -~ 0.06 Company 35.52},‘ $ 6.&3/ $ 1.7
-3 - 1.0 g0 - 0.05
$0204K0 = 3,b2
+ 16 meah = k9,08 810, - 91.1%
+ 20 = 78.0 A0y = b.9 Cry=tal Oceanside,
+ 30 » 96.5 Fep03 = 0.07 Siltea . Californ 3/
+ ko = 99.5% Ca0 = 0.06 Compuny $5.508 s 6.9V $ L.77
- k0 - 0.5  Mgo = 0,05 s :
Rag0+K20 = 3,42
Montersy Honterey,
Sand Californis
Cospany
1\51’41 silica sand for filter use 2,%00

1/ 1Includes price f.o.b. shipping poini, freight rate in carlots, and 3 federsl trausportation tex.
2/ Valus of send or flour in bulk.
3/ Based on closed car shipmento. i
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Exhibit 5 (Continued)

MISCELLAKEOUS SAND USEB DATA

BOUTHERE CALIFORNIA

Eatimnted Ret-back
Shipping Point Annual Velue per Ton Value per Ton
Rapresentative and f.0.b, Consusption in Carlots f.0.b. Sunshine
Producer Vahue per Ton_ ton in kos Apgelesd/  gtation in Cariots
w 29 -
= 3,0 = Cryntel Oceanside,
= 96.0 Pag03 = Siltice California
= 99,0 Ca0 s 0,06 Company
- 30 = 1.0 g0 = 0,05
RagOH(20 = 3,42
+ 1€ mosh = k9.0% 8107 = 91.1%
+ 20 = 78.0 A1203 = 4.9 Crystal Oceanside,
+ 30 « 96.5 Pe 0y = 0,07 3iltica Celifornia
+ bo = 99.5 Cng = 0,06 Company
- 40 s 0.5 180 = 0,05
HagOH(20 = 3.k2
+ 20 mesh » 3.0% 810 ® 91.1% .
+ 30 = 58,5 AL203 e k.9 Crystal Oceanside,
+ &0 n Gh.5 Fep03 e 0,07 Silics California
Lo = 5.5 Cal = 0,06 Company
Mg0 = 0,05
Mmp04Ko0 = 3.h2
« 40 magh = 21.08 840, = 9l.1 o
+ 50 = 68.0 Al0y - k.9 Crystal Oceenside,
+ 60 = 8.0  Fex03 = 0.07 8ilice ' California
+ % = 95,0 Ca0 = 0,06 Comgany
- = 5.0 Mgl = 0.0% )
BagOMg0 » 3.52 $9.10 (aversge)2/ $ 10.583/ $ 5,373/
Konterey Monterey,
Sand Californie
Conpany
Total silice sand for blesting uee 15,000

A/ Includes price f£.0.b. ehippimg point, freight rete in cerlots, and 3 federml transportation tax.
8/ Value of ound in cacke.
3/ Based on closed car shipments.
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Exhibit 5 {Continued)

MISCELLANEOUS SAND UBES DATA
SQUTHERK CALIPORNIA

Estimated Het-back
8hipping Point Annual Velws peor Ton Value per Ton
Aepresentative Sands Uaed Representative and .0.b. Consumption irn Carlote / f.o0.b. Sunghine
“oroen Analysia Chemical Anelysis Producer Va r n (gm} in Los meltgl Station in Carlots
© aesh o= h?.-l, S10; = G1.,1% »
20 = 7.0 AloDq = 4.9 Crystal Oceanside, !
3¢ . Fep03 » 0,07 S{lica California
40 959 Cad w  C.06 Company
40 = G.8 MgO - D.0%
Na 04+Kp0 = 3.2
20 wegh = 3,0% 5102 = 9L.i%
30 a 58,5 Alp03 » 4.9 Cryatal Oceenside,
Lo w QL5 Ft203 - 0,07 8iltices Californie
Lo « 5.5 Ca0 = 0.0€ Compeny
Mg = C.05
B 04Ko0 = 3.2
+ LC mead » 21.0% S10p » 91,1%
S+ 50 = 68.0 Al203 = 4.9 Crystal Geeanside,
+ 50 ~ 800 Fep03 = 0.07 Silica Califaornia
+ 8 = 5.0 caC - 0.06 Company
- e 5.0 MgO « 0.05
Nao0+Ko0 = 2.42
+ 5T weanh = &.0§
¢ PO . 29.0 810p - 8,04 Crystal Oceanside,
+ 30 = 10.0 Alp03 =« 8.0 8ilica California
- 5 = 30.0 Company
$9.10 (average)2/ $ 10.583/ $ 5.374/
Montermy Konterey,
Send Celifornia
Company
Del Monte Pecific Grave,
Propertise California
} S
Total silice sand for stucco plaster 2%,000
Grant Total all sdscellaneous uses - flour 13, ooo-/
- sand 42,500
;/ Includes price £,0.b. shipping point, freight rate in ocerlota, and 33 federad transporiation tax.
2/ Vvalue of send {n sacks.
é/ Basad on closed cmr shipsmonts.
&/ Betwasn 1,000 and 2,000 additional tons of silica fiour are used mnmuy 8a paint extenders. This consusption %% spread

among & large number of paint companies., This relatively emsll segment of ths total market was not investigated in detail
during the field work.




moreover, better located geographically than a producer of Crater
sand vould be for providing the best service to customers.

The Crater sand deposit is located closer to the Southern Cali-~
fornia market and has lower freight rates to the market than the
deposits of any of the suppliers of silica flour who now serve ;
Southern Californis cleanser mamufacturers. As a result, the net-
back valus of Crater silica flour per tom f.o.b., Sunshine Station
- 1z sbout $14.00,vherses the £.0.b. values at the deposits of silica
flours presently supplyimg the cleanser mamufacturers is only about
$7.50 to $8.,00 per ton. Southernm Celifornia cleanser manufacturers
consume 13,000 tons of silica flour a year. A Californis sand sup-
plier vhose deposit is located closer to the market than Sunshine
Station is reported to have attempted to process his sand sufficiently
to obtain a degree of vhiteness scceptable to cleanser menufacturers.
Cleanser manufacturers, however, have not found this Californis silice
flour to be satisfactory:; Color requirements for silica flour used
by cleanser manmufacturers account for considerable difficulty in
competing for this portion of the market. However, it has been
indicated by one cleanser manufacturer that the coler of Crater flour
is satisfactory for this use. ’
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The Arisona market for silica sand should be considered in
oonjumction with the Southerm Califormia market. While it provides
an attrective supplemental market, it 1s probably mot sufficiemtly
large to be considered a single market for Crater sand at this time.

Silica flour 1s utilised by some Arisona copper smelters for
maintenance work in reverberatory furmaces. A silica slurry is
applied to the furmmce roof and walls which prolongs the life of the
furrsce. Crater sand wes used for this purpose at Clarkdale, Arisons,
because the sand was chamiocally guitable for the purpose end vas
Joceted near the smelter. Crater sand used at Olarkdale wes screened
ard the oversise was ground. The smelter at Clarkdale was closed
during 1950. Investigation showed that some of the amelters in Arizoma
vho use the prosess mive their own silica sand. SIome smelters, hov-
sver, purchase their silica flour, Only the amount which is purchased
frem sappliers is inmclwded as part of the Arisoma silics samd market.

The market for sand im Ariseme imcludes sand used in foundries
for casting stesl, irom, amd monferrcus metals, Poundry send use is
described im more detail im a previous section of the report.

Congumption of sand for blasting, filtering, and ss a material
in stwoco plaster iz imclwded in the market for sand in Arisona, 8and
of relatively high wvalue is used lyw a few organisations who are able
to remss the sand ifi their blasting equipment. Omly four or five
cities im Arisoma are reportéd to use samd filters in their water
syetams. Amwmwal lose of filter sand in place is reported to be about ome
percent which is an imeignificent smount. Arisons requirements for -
sand to £i1) new mmnicipal filtere fluctuate too severly to be included
in the total market estimate for the state, but these requirements are
not large. Sand used im filters ef private water systems is included
in the market eatimste, slthough the amount iz mmall. The amoumt ef
send wsed in stuocco finishing plaster is also mall, reflecting ihe
ocummon wee in Arisonma of other types of building materiale.

Comsumption of sand by railread companies for imcreasing emgime
vheel trection is exclufed from the merket for silica sand because of
its low market value, Some sand, however, might be sold to the Sante
Yo at a price f.0.b. Sunshine Station indicated to be $1.50-81.75 per
yard., Certaim sand used for blasting which is mot expected to be a
poraanent use is also exvluded from the market.

The amount of silice flour corxswmed Yy ceramics mamufacturers,
inclnding the amouwt which will be used by a mew memufscturer, is omly

~
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one ton per year-—an insignificant amount, Silice flour is used by
these marufacturers only as an additive to the glase or frit which
they purchase. No silica sand is used by Arisona cersmics mamfacturers. 1

|

b

¥
A
4

At present there are no mamufacturers of glass or fiberglass
located in Arisona. BRowever, should g glass mamifacturing plant be
estadlished in the state, a new market for Crater sand would open wp.

v As shown previously in the report, the experience of one glass mamu-
facturer indicates that Crater sand is well suited chemically for glass
mamfacturing wse. The physical finemess, vhich caused discontinuance
of Crater sand use for glass manufacture in los Angeles, might not be
detrimental in a mmog-free area of Arisona. _

There ars no mamufacturers of asbestos products, wall tile,
electrical insulators, frit, sanitary ware, or grit-type cleansers
vith manmufacturing plants located im Arisona, Either silica sand or
silica flour can be utilised in the manufacture of each of these prod-
wote, Bach of these uses contritmtes to the total market for silica
in Southern California.

Narketing Channels

Part of the foundry sand market in Arisona included in this study
is supplied direct by samd producers and a portion of the market is
probably supplied by producers' sales agents. An insignificant portionm
of thie market is served by a Los Angeles jobber of foundry supplies
vith sand vhich is prodused in California, Rew York, Illinois, anmd
zndt. This send {s backhauled from lLos Angeles in less-than-carlosd

“.

Sand wsed for lnfuc, filtering in private water iyst.a, apd a8 .
a material in stuwoco plaster is distributed by an Arisome jobber who .

Yuys direct fm e a.nd producer. Ome manufacturer of stucco finishing
plaster buys sand direct from a seand producor.

Arisors users of silica sand who were interviewed during the study
are satisfiod vith the quality of the sand they novw use. Intorest was
expressed, however, im ssnd at lower cost, As im California, there
probably is reluctance to chamge from the use of sand which has proved
to bes workable unless a considerable savirgs in cost is offered to the

. m.
hgarienca vith Craker Sand

Only ome user of silica sand in Arisome reported experience with
Grater sand, According to this source, the Crater sand was too fine
iz sise for steol foundry work. It wes also reported that Crater sand
broke down umder the heat required for casting steel, but that it with-
stood the heet required for iron amd mouferrous casting.
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Marke! Dpta

Market data for Arisona are summarised in Exhibit 6, The great
bulk of the estimated market in Ariszona consists of the requirements
of six organisations, one of which is a jobber supplying sand to other
organizations,

As explained in the Introduction, information regarding its sand
consumption could not be obtained from the largeat foundry in Arizona.
Estimates of the amount of sand used by this company were possible
through the use of certain published data and information obtained dur-
ing field work in Arisona and Csliformia. Future conmmption of the
foundry at its new plant, however, may eiceed the estimate used in this
study. Types of sand selected as representative of those used in the
foundry are based largely on practices of California foundries, adjust-
ments being made for geographical location. In other instances where
nev plants or nev equipment are being installed, manufacturers' esti-
matea of their future sand requirements, rather than their past con-
sumptlion, wers used in the study.

Smmary

The market for silica sand in Arisona is small, amounting to only
3,000 tons a year. This is equivalent to about 6C carloads of sand a
year, or an average of about one carload a veek. The Arizona market
alone, therefore, undoubtedly is not large enough to support mining
operations at the Creter sand deposit.

Assuming that Crater send was processed sufficiently to meet
general market requirements and could be sold in California, the Arizona
market would provide an attractive addition to the California market.
The value of Crater sand f.o.b. Sumshine Staticn netted back from the
Arigona market sverages spproximately $11 per ton. The net-back value
of silica flour is about $16,50 per ton.

Isuwer iransportation ocosts from the deposit to the Arisona market
than those of other suppliers would provide a competitive =ales advan-
tage for Crater sand. If Crater sand meeting market requirements, there-
fore, could be offersd at prices lover than users now pay, a substan-
tial portiom of the Arigoma #ilioca sand market could probubly be
captured by Crater sand,
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Exbibit 6

# . ARTZONA MARKMT DATE
Estimeted Net-back
Shipping Pofint Arnual Value per Tor Value per Tar
Representatize Sandg Used Representative and f.2.b. Consumpticr in Carlots £.0.%. Sunghine
Loreen Analysis Chepical Analysis Producer Valie per Ton {t0a8) 15 Phoenix=’ Staticn in Carlots
+ W0 mesh s 0.9 S10z = 97,029 .
* R0 = T.6 AL203 = 1.1 ., X
+ 70 « 20.2 FeaG3 = 0.19 <
+100 = 3.4 MOy = 3,09 West Soast Mesd Lake,
+14Q = 0,8 Cad . 0,09 Silind Nevada
+200 = B g0 = 0,12 .
«27C = 1.2 Na>0 = 0,0k :
Pan - 0. K0 = 0.6F |
+ 30 mest = O.u$ )
+ W0 « 7.0
+ 50 = 17.0 Si0; = 97.64%
+ 70 =274 AL203) . o West Coast Mead Lake,
+100 = 20,2 1‘0203) b Silica Nevadae
#1480 = 16.C = 0.50
+200 = 7.2
+27C = 1.5
Pan = 0.5
Mead Laxe, Nev. 2/ & 2/
approx. $1.05 (average) 100 $ 3.9uE/ LY
+ 40 mesh = 2.4
+ 50 = 10.0
+ 70 . 26.2 310; = 99.0¢
+100 = 33,8 Alz07 = 0.b5 Wevsada Silice Glass Send, i
4340 = 23.6 Fep03 = 0.0 Sand Co., Inc. - Nevada ?
+200 = 3.4 ca0 - = 0.03 .
+270 = 0,2 -
. Pan = 0.2 )
»
+ S0 mesh = 1.0%
+ % = £.0 810, = 99.88
+100 = 19.€ ALg03 = 0.45 Revada Silica Glass Sand,
+1b0 = 38.6 Fep03 = 0.0 Sand Co., Inc. Nevada
*200 - 28,4 Ce0 = 0.03
+270 = 5.0
Pan o 1.k
GClass Sand,
Nevada f
$i.% 100 $ 12598/ $ 9.098/

Total Nevada sands 200

3/ 1lpeludes price f.0.b. shipping point, freight rete in carlots, and 3% federsl tnnuwrunon tax.
2/ Wesed on elosed car shipments of bulk sand.
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Eﬁﬁiﬁf”! Eg: Uﬁ
+ 30 sesh = 0.0% ;
+ b0 = 2,5
+ 50 - 28.8 ]
70 = 38.1 810 = 99.7%
+100 - 21,7 !
+140 = 7.0
Pan - 1.9
+ 30 mesh » 0.0%
+ b0 - 3.2
+ 50 - 42.0
+ 70 = 39.8 810, = 99.7%
+100 = 12.9%
+180 - 2.2
Fan = 0.3
+ 0 mesh = 0.9
+ &0 = 18,8
+ %0 = bk,
+ 10 . 27.2 310 = 99.7%
+100 s 7.6
+1k0 = 1.3
Pan « 0.1
¢ 4O mesh = 0,28
+ %50 = 1.6 ‘
+ 0 = 10.6 810p « 9544
+100 « 40,0 Water
+150 = 32.3 Contemts 0.5% max.
+800 - 12.7
-200 = 2.7
+ 35 asth = 0.1%
* A8 - 0.6 810 « 96.0%
+ 65 = 2.0 Pogoy = 1.5
+100 s 7.7 w « 1,6
+150 - B;g e 0.6
+800 s 10,
-200 e 10.3

lxh;\tt 6 {Continuad)

\

\
ARIZOWA MARKSBT DATA

Representative
—Lrodueer

Standard
Silfce
Corporstion

Standard
81lice’
Corporation

Standard
S88lica
Corgoretion

.
e

Pesnsyiventia
Olass fSand
Oorp. of Okla.

Shipping Point
and f.0.b.

Yajue per Ton

Ottava,
Illinois
$2.56

Ottave,
Illinois
$2.56

Ottawe,
I1linotse
92,56

Total Illinois sends

Nill Creek,

e

Sstimmted
Annua) Value per Toa
Consumption in Carlots /
$ 1w/
s i/
$ a7/
1,000
o0 $ 16.67%/
600

/ Imcludes price £.0.b. shipping point, freight rate in carlots, and 3 fedsral transportation tax.
Beeed en closed ear shipmsats of bulk send. :

/ VYelus of sand 18 secks,
/ Tased co closed osr shipmeats.

-33-

Pet-back:
Value per Ton
f.0.%. Sunsbine

Statiep o Cerlote

$ 10.672/

$ 10.6712/

s 10.67/

$ 13,37/

spprox. § 16.90“’




Exhivit 6 (Continued)
ARIZOWA MARKET DATA

Estimted Net-dack
- Shipping Poinmt Annual Valus per Toa Value per Ton
v Reprosentative and f.0.%. Consumpt {on in Carlots f.0.b. Sunshine
T A ACRLSRING . Ereder - [ guatio 1n Carlote
+ 12 mosh » 29.5¢ 8102 = 91.18
¢ 1 - 9% .0 Alp0y « 4.9 Crystal
% 4 = 96,0 Yep03 = 0,07 Silica
+ % - 9.0 Ca0 s 0.06 Cosguny
- % = 1.0 NgO = 0.05
Bo0WRo « 9,42
+ 16 mesn = 45,08 8102 = 91.1% 4
+ 20 = 78.0 Al204 - N, Crystal
+ 30 = 96.5 Pep03 = 0.07 Silica
+ ho = 99.5 Ca0 « 0.06 Company
-8 = 0.% Fa204K20 = 3.h2
4+ 20 mesh « 3,08 8109 = 91.1¢%
+ % »58.5 Algdy = k9 Crystal
+ 40 =95 3 = 0.07 8ilice
- ko = 5.5 « 0.0f Company
g0 = 0.0%
M0eK20 = 3.h2
+ b0 megh = 21,08 B¢ = 91.1%
+ % - “00 - k., Crystal
+ & = 60.0 Fez03 = 0.07 Silies
+ 80 = 9.0 Ca0 « 0,06 Company
- 8 s 5.0 ¥g0 s« 0,05
MegOH0 = 3.42 * .
¢ 50 meotr = 4,08 )
1G-S - S o
+* - - (3
- & * %0.0 3 Company
Oceanaide,
Californie
$9.10 (sverege)?/ 800 s 15.263/ ¢ n.76Y/
Orend Total - flow 600
sand 2,000
3/ Includes price f.0.b. shipping peint, freight rate ia esriets, amd ) federel trensportation tax.
/ Value of samd in emeks.
g/ Beoed sn closed car shipmouts.
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